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"They said I couldn't work OX 
with just 100 watts. Especially 
with a radio that has less than 
1000 switches on the front 
paneL 

But the truth is , ['m working 
lots of OX , more than some of 
these blockbuster types , thanks 
to my Yaesu Ff-747GX . 

You see , my no-nonsense 
Ff-747GX was designed with 
me in mind , so I can hop 
around the band fast to nail 
those OX stations. While the 
other hams are warming up their 
amplifiers , ['m working the new 
country' 

My Ff-747GX has a super 
receiver, with a directly-driven 
mixer for great overload pro
tection . And , Yaesu included the 
CW filter in the purchase price 

(I used the money I saved on 
postage for the QSL cards'). 

And my Ff-747GX is 
loaded with other features. The 
receiver works from 100kHz 
straight through 30MHz, and it's 
a fantastic shortwave broadcast 
receiver. I can use all twenty 
memories for that alone' Plus it's 
got dual VFOs. A noise blanker. 
Split frequency operation for the 
pile-ups . And scanning up the 
band helps me check out 
openings as they happen. 

I just put in the optional 
crystal oven , and next month I'm 
going to pick up the FM board. 

And with the money I saved 
when I bought my Ff-747GX , I 
got a second ten-metre antenna 
for satellite work on the high end 
of the band. I use my personal 

computer to tell me what 
satellites are going by , and the 
computer even sets the 
frequencies on the radio for me. 

Now my friends are getting 
FT-747GX rigs, too. I knew 
they 'd figure out my secret 
weapon sooner or later. But 
now ['m setting the pace' 

Thanks , Yaesu. You've 
made a rig that makes sense , at 
a price I can afford." 

South Midlands Communications Ltd 
SM. House, School Close, 
Chandlers PO/'d Industrial Estate, 
Eastleigh, Hams SOS 3BY 
7'el: (0703) 255111 
UK Sole Distributor 

VAESU 

"They la~ed when they saw my radio. 
Then they saw my logbooK~' 
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SONY AIR-7 HAND-HELD 
AM/FM 108-176MHz + 
LW/MW/FM 
UNBEATABLE VALUE 
The best VHF monitor there IS. Thafs 
a fact i 108-176MHz ptus LW/MW/FM 
broadcast. Covers air , manne, PMR 
etc. LCD display, memories, scan
ning, lockout priority etc, Supplies are 
short but we are the UK's largest 
stockist, so check with us ' £227 FREE 

SONY ICF2001 D R<:,..·=I\/.,1"l 
SUPER PORTABLE AWII~:)t:S/ . 
+ AIR BAND COVERAGE 

Describec as " the best portable on 
the market" by a recent reviewer. it 
covers 150kHz·300MHz AM/SSC/ 
CW plus AM VHF air band and FM 
broadcast. Memories scanning. etc. 
are all included, The SSB perfor
mance is superb and can match 
many base station receivers. 2301 
11 Qv AC power supply included 

OTHER SONY PRODUCTS 

:g~~I~\;;~r~~ert~~v~~~~~er 
ICF·PR08O SWNHF receiver 
AN 1 Active SW antenna 
AN3 Vertical for Alr-7 receiver 
BP23 Ni-cad battety pack 

~gi 2~;i~S:~:C:~01er 

£129,00 
£249.00 
£299,00 

£49.00 
£45,00 
£15,95 
£15.95 
£19.95 

All our Sony stocks carry UK cards and do not have senal 
numbers etc. removed from ooxes! 

GLOBAL AT1000 AERIAL TUNER 

I' 
The A T1 00 IS a receiver ae- 1\ 
rial tuner designed to give I1 
you maximum performance '1 
from your receiver. Coverrng 
the frequency range 150kHz ,1 
to 30MHz it matches all the - -= 
fl1(Xjem receivers produced in recent years. Ideal for match
ing long Wire, dipoles or balanced feeder. 

£69.00 POST FREE 

Not a loy. but a serIOUS 
communications receiver. 
150kHz-30MHz AM/SSB 
plus FM76-108MHz, Digital 
readoul, memones. clock 
and provision for external 
antenna. Listen to the OX at 
work! Mains or battery. 

New SW-l in stock £249 

118-136MHz 
This well known receiver is Ideal 
for the serious air-band enthuSI
ast, superb sensitivity and selec· 
tivity, this pocket size monitor is 
unrivaled in value for money. 2 
fixed channels are possible and 
the squelch control ensures si
lent background. Complete with 
battety and whip, 

£69.50 CARR FREE 

AOR 2002 SCANNER 
VHF/UHF MONITOR 

From AOR the famous VHFI 
UHF monitor that covers 26-

~~::~,z 2~~Fo~12~gg~ 
with LCO. memones and 
scanning. Ideal for the seri 
ous user. A wide range of 
facilities and 230V AC or 
12V DC. £475 FREE SECURICOR 

HF OCEANIC AIRBAND 
COMMUNICATIONS 

Published December, t 987 £3,SO ptus post 8Op, 

Tune into the exciting world 01 long distance alrband commu
nications. Hear aircraft navigating the world 's oceans: air and 
sea rescue in action : flight crews talking back to base: Instant 
weather broadcasts from all comers of the world . It's exciting. 
and this book will tell you exactly where and when It all 
happens. A unique publication! 

BOOKS SPECIALLY FOR YOU! 

NEW 1988 EDITION 

COMPLETE 
VHF/UHF 

FREQUENCY GUIDE 
26-2250MHz 

£5.95 + £1.00 p&p 

AIRBAND FREQUENCY GUIDE 
UK LISTENERS 
CONFlpENTIAL 

FREQUENCY LIST 
1.6-30MHz 

£6.95 + £1 ,00 p&p 

The new edition of thiS famous guide will be 
available at end of August. Now running to 
100 pages , It IS crammed with gen that is 
essential reading tor the airband enthusiast. 
Lots of editorial and pictures plus new cross 
reference of frequencies In alphabetical and 
numerical order Order your copy today , FtFTH EDfTION 

Price £5.95 +£1 P&P 

Completely revised and updated, thiS publicalion IS one that 
should be on every enthUSIast's bookshelf. The prevIous 
edition sold 6000 copies In 18 months ThiS latest Issue IS 
25% larger and has been completely re-wnnen With a new 
easy-Io-read layout. No other publication otfers you so much 
information for such low cost. It provides complete details of 
all the services In the UK that make use 01 the VHF/UHF 
spectrum with lisltngs from 26 to 2250MHz Without gaps, and 
additional listings to 56GHz . Each seclion begins with full 
details of the services that use each segment of the spectrum 
followed by details of IndiVidual serviceS In frequency order. 
Users oovered include the emergency services, manne. 
aeronautical. land mobtle elc. Many of these services use 
duplex frequencies and lull details of the splits are included for 
base and mobiles. Although many of the Irequencies listed 
cannot be monitored without a licence. all Itslenders should 
find this book a mine of information. Tremendous value! 

This lamous listing IS now In ItS frfth edition Comptetely 
updated lor 1988 and a lot thICker. Many addlltonal Irequen~ 
cies have been added and of course some have been deUed 
where the service IS known to no longer eXIst. Packed full of 
Information on an that happens between 1.6 and 30MHz, you 
Will find thiS fasclnalrng reading . Covenng all aspects of the 
shortwave service. here is lust a seleclton of the listings 
Included: AVIATION, BROADCAST, MARINE, EMBASSY, 
MILITARY, RTTY , FAX, PRESS, and much more. Not only 
frequencies and stations. but In many cases times 01 trans
missions as welL ThiS IS not an Amencan Import. but a UK 
pnnted manual specially for UK listeners If you are one of the 
few people that haven't purchased one of these yet. then you 
really don't know what you have been miSSing. If on the other 
hand you have our prevIous editions. we know that you Will 
want to get the latest edition. Available end of March. Order 
your copy today. 

HF Transceivers 
Kenwood TS940S 
Kenwood TS930S 
Kenwood TS440S 
Kenwood TS 140S 
Yaesu FT757GXll 
Yaesu FT767GX 

Kenwood TS711 E £898.00 Kenwood TS811 E 

Yaesu FT747GX 
lcorn IC735 
lcorn IC751A 

2M Transceivers 
Kenwood TH21 E 
Kenwood TR751 E 

£1995,00 
£1695,00 
£1129,00 

£859.00 
£959.00 

£15SO.OO 
£659.00 
£939.00 

£1465.00 

£189.00 
£599.00 

Kenwood TH205E 
Kenwood TH215E 
Kenwood TH25E 
Yaesu FT290 MKll 
Yaesu FT23R I Pack 
lcom IC2E 
lcom IC02E 
lcom IC28E 
lcom IC275E 
Icom IC3200E 
lcom IC Micro 

70cm Transceivers 
Kenwood TH41 E 

£215.26 Kenwood TH405E 
£252,00 Kenwood TH4 t 5E 
£258,00 Icom IC4E 
£429,00 Station Accessories £255,00 
£225,00 AdoniS AM 303G MIC 

£269,00 AdoniS AM S03G Mic 

£359.00 Adonis AM 80SG Mic 

£1039.00 Adonis FX8 Dash mic 

£556,00 Sagant superod 2m 
£239,00 Sagant stubby 2m ant. 

P300 30amp PSU 
Revex MS t Monitor 

£218,00 Alrband Mag antenna 

VHF/UHF AIRBAND MONITOR 

•• 
. i 

----! 
... il 

SIGNAL 
R535 
£249 

Carr. Free 
ThiS latest receiver covers both civil and mihtary bands. 
Coverage IS 108-t43MHz & 220-380MHz AM. Featuring a 60 
channel memory, the receiver will e~able you to monitor 
virtua lly any air traffic . The 12 volt requirement makes it ideal 
for base. mobile or portable work. 

Better 
than any 
pr ... amp! 

SCANNING AERIALS ;..., 
~ 

~ , .... 

CLP 5130 Beam 

15dB 
Gain 

Illustrated above, thiS beam antenna covers 1 05-1300MHz. A 
forward gain of up to 13dB and a front to back ratio of 15dB 
provides the means of dramatically Improving reception. With 
a VSWR bener than 2 1 It can also be used for transmission 
up to 500 watts. As supplied to M.O.D 

£89.00 plus post £3,00 

CLP 5130 50MHz-1 300MHz version in stock 
£179,00 + £7,00 

carriage 

D130N Discone 
The 0130 antenna IS the leader In discones and used by 
military and research establishments. What better rerommen· 
dauon! ~c..'cnng ~~·1300MHz with low VSWR, it is supplied 
complete WIth SO it of ultra low loss cable and N plugs. 

£82.SO plus pos. £3.00 

LISTENER ANTENNAS 
D t 30N Dlscone 25·13OOMHz 
CLP5t3O Log·peridic t05·t3OOMHz 
Revcone Olscone 70-500MHz 
Sltm J!m 2m vertical 
G5RV 80· t Om dipole t 0211 
G5RV 40·lOmdlpole 5 t It 
Royal Blue Monopole 2·30MHz 
Sony AN· 1 lSOkHz·3OMHz 
Sony AN·3 VHF vertical 
Datong 0370 Active antenna 
AT1000 ATU, 150kHz·3OMHz 
CX3A 3 way coax sWitch 
A,rband Groundplane 118·136MHz 
PVC WIre per metre 
Egg Insulators 
S0239 dipole centre insulators 
Sell Amalgamating Tape 
FRA7700 Yaesu active antenna 
FRT7700 Rx ATU 1500kHz·3OMHz 

£82,00 (3,0) 
£89,00 (3,00) 
£32,95 (2,SO) 

£8.95 (2,00) 
£16,95 (1.SO) 
£14.95 (1.SO) 
\:29,95 (3.00) 
£49.00 (2.00) 
£45.00 (2,00) 

£69.00 ( - ) 
£69,00 (2,SO) 

£6,95 (I .SO) 
£19,95 (2.SO) 

£0,15 (-) 
£0.75 (0.20) 
£2,95 (0.75) 
£4.49 (0,75) 

£49,00 (2.00) 
£59.00 (2.00) 

RECEIVERS (Free delivery) 
RSOOO Short Wave 150kHz·30MHz £875.00 

£595.00 
£167,00 
£161 ,95 
£639.00 
£100.00 
£825.00 
£159,00 
[299,00 
£375.00 
£509.00 
£957.00 
£475.00 
£227.00 
£299.00 

R2000 Short Wave 150kHz·30MHz 
VC20 VHF conv. for R5000 
VC 1 0 VHF conv. for R2000 
FRG8800 lSOkHz·3OMHz 
FRV8800 VHF converter 
IC-R7t Short wave lSOkHz·30MHz 
Sony 7600DS Short wave 
Sony ICF2001 D band Short wave I air band 
Lowe HF t 25 Short wave 
FRG9600 Scanner 6O·950MHz 
IC·R7000 Scanner 25·2000MHz 
AOR 2002 Scanner 25·1300MHz 
Sony Air-7 VHF scanner 
Sony Pro·80 VHF , SW scanner 
R537S Air band monrtor 
R535 Air band scanner 
R528 Air band xlal scanner 
WIN 008 Air band scanner 

£998,00 HP4A TVI Braid Breaker 
£273.00 HK708 Morse key 
£298.00 G5RV Ant. complete 
£285.00 New Diamond VSWR Meters: 

SX200 1,8·200MHz 
SX400 140·525MHz 

£49,95 SX600 1,8·525MHz 
£65,95 Carriage: Free on orders over £:100. 

£69.SO 
£249.00 
£125,00 
£175,00 

£],95 
£21.95 
£16,95 

£65.00 
£79,00 

£119.00 

£96,00 Under £100 add £2.SO lor larger parcels & 
£69,00 
£12,95 

£1 .00 for small packages 

£9,95 
£149,00 
£249.00 All equipment IS carelully packed and fully 

£29,00 Insured by us against damage. 

Practical Wireless, September /988 

www.americanradiohistory.com



ALINCO 
SAVES YOU MON Y & SERVES YOU WELL 

.j • , 

* 144-146MHz (Rx. option 140-170MHz) 
* 25 watts output. ("HE" model 45 watts) 
* 21 memories & 2 " call " channels. 
* Programmable Scanning & Priority channel 
* 12_5kHz & 25kHz steps. 
* Includes microphone & mobile mount. 
* Bright LCD display 
* Reverse repeater etc_ 

Designed for optimum performance combined with small size, the 
ALlNCO ALR-22E reaches new heights in both technical perfor
mance and value for money. We 've managed to keep the price 
down to a level that cannot be matched by any other manufacturer 

-------_._----------- ---

2m FM Mobile ALR-22E 

although we believe that a small increase wil l shortly be made to the price. What better time therefore. than now to purchase one of these super 
rigs. You won 't see prices like this again I Technically it's superb and inside it looks very much like some of its more expensive competitors I 
Measuring only 5.5" x 6.5" it will fit into most places and if you ask, we will extend the frequency range to cover 140-170MHz on receive. We could 
bore you with the specification but frankly its just the same as all the others (apart from the price of course) We could tell you about all the various 
features it has, but again its not much different from the competition. Lets be honest. apart from being scome £100 cheaper than some of its 
competi tors and having an extended receiver coverage, it really is like most other rigs. So if money is no object and you only want 144-146MHz 
coverage, you probably won't be interested in the ALR-22E. If on the other hand these things are important to you. why not send for the fu ll colour 
brochure today. 

* 2M FM 140-150MHz 
* 3 Watts output 
* Low power switch 
* Battery Saver 
* Memory channel 
* 2 channel scan 
* Thumbwheel Selector 
* Dial Illumination 
* Tone Burst 
* Repeater Shift 
* 5KHz steps 

The All NCO ALX 2E is a true 
micro hand held transceiver. 
Measuring only 4.6" x 2.35" x 
.9" it can be carried anywhere. 
Supplied complete with 
remcveable 450MAh ni-cad pack, 
carry strap, antenna. AC 
charger, DC 12v charger etc, it 
is great value. Yet another 
money saving product from 
ALlNCOI 

.X_12MFM 

• 

SEE PAGE 
26 FOR 
REVIEW " 

ALD-24E 2m170cm Dual Band FM 
See colour photo on 

* 2mf70cm_ Full duplex operation. 
* 25 watts FM on both bands. 
* Single antenna socket output. 

front cover 

* 21 memories & 2 " call channels" . 
* Programmable scanning and priority. 
* 12.5KHz & 25KHz steps. 
* Includes all hardware & microphone. 
* Bright LCD readout. 
* Reverse repeater operation. 
* 12 months warranty parts & labour. 

STOP PRESS New dual band hand-held due soon. 
Priced as onl ALINeD know how! The ALINeO Option 

Isn 't it time you took a closer look at the ALlNeO range? When reviewers say "I was 
pleasantly surprised, " & 'The set offers good all round performance at an economical price," 
then you begin to appreciate that low cost can be achieved without sacrificing performance. 
ALlNeO may be a new name to Europe but this Japanese based company which has just 
celebrated its 50th anniversary has a product range that utilises the very latest technology. 
And remember, success can only be achieved through customer satisfaction! So next time you 
decide to change your equipment, take a closer look at ALlNeO and find out why more 
customers are spending less by taking the ALlNeO option. 

RETAIL & MAIL ORDER:- 18-20, Main Road, Hockley, Essex SS5 4QS. 
Tel : (0702) 206835, 204965 

RETAIL ONlY:- 12, North Street, Hornchurch, Essex RM11 1QX. 
Tel: (04024) 44765 

Visa and Access by telephone. 24hr. Answerphone. 

Practical Wireless, September 1988 3 
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The ICOM 1175" Series 

ICOM have a winning line -up for fixed , portable and 
mobile operations. The deluxe " 75 " series of trans
ceivers offers a new standard of excellence from VH F 
to UHF communications . Each compact all mode unit 
del ivers maximum performance, reliab i lity and ease 
of operation . 
The "75 " series transceivers feature 99 tunable 
memories, twin VFO's, pass band tuning, I.F . notch, 
noise blanker and CW break-in . The scann ing modes 
include memory scan, mode scan, p rogrammable scan 
and frequency skip . 
These transceivers can be used in a variety of ways, for 
propagation experiments, satellite communications, 
moonbounce, D'xing or straight rag chewing contacts . 
When high speed digital systems such as PACKET or 
AMTOR data communications are used then the ICOM 
DOS system provides a lock-up time of just 5msec. 

2 Meters 
ICOM's 25 watt IC-275E is a superb transceiver for 
contest operating and for general OX working . This 
prestige 144MHz multimode is also available as a 

IC-275H 100 watt version, wh ich requires an external 
AC supply. 

70cms 
Enjoy 430MHz operat ion with the 25 watt IC-475E, or 
go high power using the IC-475H . An optional CT- 16 
Satellite Interface Unit is available for combining ICOM 
" 75 " transceivers for easy tun ing . 

6 Metersll 0 Meters 
The 10 watt IC-575 covers 28-30MHz and 50-54MHz 
and includes the AC supply . Join in with the recent 
openings to the U .S.A. with this superb transceiver. 
Also to be released soon is the IC-575H 50/ 100 watt 
high power version, which will operate with an external 
AC supply . 

With the introduction of the " 75 " series you now have 
all the technical quality you'll need to enjoy VHF and 
UHF communications . For more detailed information 
on these transceivers contact your 10callCOM dealer 
of ICOM (UK) Ltd . 

_s.~ ..... Street. Heme Bay~ KefttC:;68LD. TeI: 0227 363859. 24Hour. 

4 Practical Wireless, September 1988 
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NEW IC-2GE/4GE 
FM Handportables 
Features: 
• Rugged and compact 
• High Power option 
• Power saver circuit 
.20 memories 
• Scanning 
• Compatible with ICOM accessories 
The latest range of handportables from ICOM fulfill 
the most important criteria for a handheld transceiver. 
They are small , rugged and easy to operate. 
The 3 watt RF output is a comprom ise on battery life 
against power output, but for those who require extra 
punch, these sets can del iver 6/7 watts when used with 
the BP7 or external13 .8v DC. On receive, the power 
saver circuit reduces current drain automatically but 
can be overridden for packet operation . 
The 20 memory channels can store all your favourite 
simplex and repeater frequencies , and with the prog
rammed scan and memory scan funct ions there is no 
need to manually search for activity . The IC-2GE/4GE 
utilise most exist ing ICOM handheld accessories plus 
a new line of carry ing cases . If you are expecting to be 
outdoors this summer or looking for your first hand
portable transceiver, the ICOM "G" series will take a 
lot of beating . 
Shortly to be released 
is the11C-12GE 
23cm IPortable 
equally las 
exceptional as 
the IC-2GE 
and IC-4GE. 

~~~~~::usfree-Of-ChargeOn0800521145. Mon-Fri09.00.13.ooand14.~17.30: !hiSserviCelsltriCtlyforoblainingilllonMlion 
iii equipment. We regrifffi"ts cannot be used by dealerS or for repaI!' enqumes and parts orders. thank ~ 

"':1'~==:.t day whenever possible. . ...... .. Telephone orders taken by our .~ ~-. inIt8nI aediI la inIIJtest..free ".P. ~ ~ 
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South Midlands C 
SCHOOL CLOSE, CHANDLERS FORD INO. EST., EASTI 

BRANCHES WITH SERVICE FACIUTIES 

BIRMINGHAM (021 327) 1497/6313 LEEDS (0532) 350606 

YM2500L 
W0202 
SP4 f SPV1002 
S72 
E72S 
E72L 
PLT I 01Z 
FMUT101Z 
AMUTI01Z 
NOH518 
MSlOO 
MMS384 
MML144140 
MMF432 
MMA70 
YF107F2 4 
YF107H1 2 
YF107H600 
YFOOF24 
YFOOHI2 
TF30F12 
TF30HI 2 
TFOOH600 
0 4000006 
04000007 
04000008 
03000337 
03000253 
03000112 
03000105 
03000098 
03000071 
03000286 
0300003 1 
MMBI 
CFL230 

SUMMER SPECIALS 
HANDHELDS MOBILES 

FT709R (4) £199 FT770RH £279 
FT703R (3) £199 FT790R £299 
FT703R (4) £199 IC27E £349 

OTMF Keyboard M,c CPU2500R 
MMB7 FT7 Mobile Mounl 

£19.95 FL20tO 2m IOW linear 
SWR/PWRlDeviaflon meter £10.00 FF5 500KHz Low Pass Filler 
Speech Processor £29.00' FMUTOOI FM Unil FT901 
SWitch Box FT720 senes £10.00 AFROOl Low Tone Mod YROOI 
Extension Cable 2m £7.50 AMUD7 AM UOIt Fn7 
ExtensIOn Cable 4m £9.50 FP757GX Switch Mode PSU 
Parts Llsl FTIOIZ £1.00 FRV7700A Conv. I 18· 150MHz 1020-30MHz 
FM Unll FTI OIZ £39.00 0 lG221RMOO 019,lal Display Bufter KII 
AM Unll FTl01Z £5.00 XF8.9GF FM Filter 12KHz 
MemoIY Unll NR0515 £175.00 XF8.9GA AM Filler 6KHz FTOO 1. 101Z. 980 
Magnelic Mobile Speaker £9.00 FYGI CIYslal checker 
Frequency Source £19.95 BHFRG7 BaneIY Holder FRG7 
2M 40w Linear 2 only £75.00' IC27E 25w 2m FM Transceiver 
432MHz Filler I only £19.95 FM740 70cms TransceIVer FM 
4m Preamp 1 only £25.00 FM2033 25w 2m Transceiver FM 
2AKHz 10. 7MHz 6 pole £15.50 J0110 SWAlPWR meler 1.5-150MHz. Field Slrenglh 
12KHz 10.7MHz 8 pole £15.50 GP27 27MHz Base antenna 
600Hz 10.7MHz 8 pole £15.50 GP23 2m Coltnear 3 '< 518 
2AKHz 9MHz 6 pole £15.50 88F 2m 818 Wave mobile 
12KHz 9MHz 8 pole £15.50 430TV 70cms lor FTV senes 
12KHz 3.18MHz 6 pole £15.50 4440 Shure MIC 
12KHz 3 18MHz 8 pole £15.50 40lB Shure Mic Hand 6000hm 

600Hz 9MHz 8 pole £15.50 AR50 Bell ROlalor 

FTONE 10 FL2100Z Cable £1.50 CB86A April 86 Call book 

FTONE 10 FTV107 Cable £1 .50 
MRKT77 Marker Unil Fn7 

FTONE 10 FC707 Cable £1 .00 
78B 2m 7/8 wave Ball mount Antenna 
Y0844A Base Microphone 

FTVOO I mod lor FT980 £10.00 XF455C 500Hz CW Filter FT 1 02 
FTONE NB Mod. KII £7.50 XF455CN 270Hz CW Filler FT 1 02 
FTOOl Warc Mod. Kil £15.00 XF82GA 6KHz AM Filler FT102 
YOOO 1 Bandscope Unll £19_50 XF82HC 600Hz CW Filler FTl 02 
UI IF Modulator for Vtdeo Vn901 £5.00 XF82HCN 300Hz CW Filter FTl02 
FT301 Counler Unll (Improved Type) £29.00 XF82HSN 1.8KHz SSB Filter FTl02 
CurtlS Keyer Unit £19.95 MMBl l Mobile Mount FT200R 
FT225 MemoIY Unll 2 only £59.00 TVHF:!3OC Mutek HF Transverter 
FT l 0l l001 Mobile Mounl £10.00' 2 1125128 HF Module Fn26R 

300Hz CW Filler NR05 I 5 2 only £35.00' 

* CARRIAGE ON THESE ITEMS £2.75 ALL OTHERS £1.00 
ALL OFFERS SUBJECT TO AVAILABILITY. NO FINANCE AVAILABLE. 

1:39.00' 
£2.50 

£29.00 
£1.50 

£12.50 
£69.00' 
£29.50' 

£2.50 
£25.00 
£19.00 
£9.50 
£1.50 

2 only £349.00' 
£199.00' 
£199.00' 

£12.50 
£19.00' 
£45.00' 
£19.00' 

£199.00' 
2 only £49.00 

£19.95 
2 only £99.00' 

£1.00 
£7.50 

£15.00' 
£19.99 
£29.95 
£29.95 
£15.00 
£15.00 
£15.00 
£19.95 
£29.95 

SOLD £299.00' 
£169.00' 

ALL RADIOS GUARANTEED FOR 1 YEAR EXCEPT FM740 & FP757GX - 90 DAYS ONLY 

THE BEST HANDHELDS MONEY CAN BUY 

FT23R1FT73R 

The FT23R & FT73R are a pair of high 
quality miniature handhelds. designed 
for operation on 2m & 70cms respective
Iy. Both radios are manufactured using 
the very latest technology to ensure 
maximum performance and reliability. 
Packed into these miniature sets are all 
the features & facilities you would expect 
from other units twice their size including 
up to 5W RF O/P (with FNB12). 10 
memories c1w priority scan, selectable 
125KHz/25KHz steps, full repeater op
eration with reverse mode & 1750Hz 
toneburst. Vox operation is now avail
able with the VC20 and YH2 headset. 

FT23R C/w FNB10 £255 
FT73R c/w FNB10 £275 

:.fEDS 
SMC INortheml 
Noweli Lane 
Industrial Estate 
L ... ds LSg 6JE 
Leeds (0532) l506O6 
S-5.30 Mon-Sat 

CHESTERFlElO 
SMC (Midlandsl 
102 High Street 
New Whittington, 
Chesterfield 
Chest (0246) 453340 
g.3G-5.30 Tues-Sal 

BUCKLfY 
SMC (TMP) 
Unit 27, Pinfold Lane 
Buckley, Clwyd 
Buckley 102441 54956l 
10-5 Tues, Weds, Fri 
1D-4 Sat 

JERSEY 
SMC (Jerseyl 
1 Belmont Gardens 
Sl Helier, Jersey 
Jersey (0!i341 T1rJ'J7 
g-5 pm Mon-Sat 
Closed Wed 

The FT727R Dual Band hand held from 
Yaesu is all the best features of both the 
FT209R and FT709R series of handhelds, 
added together and put in one neat, easily 
hand held package, with all the facilities 
needed for portable operation on 2m & 
70cms. A 5W RF output on both 2m & 
70cms (with FNB4A) is standard and other 
major operating features include 10 memo
ries (4 allow split frequency) with numerous 
scanning modes and computer control capa
bility (CAT), user programmable repeater 
shifts. and programmable power save facility 
for extended battery life. Also available is a 
large range of accessories to further en
hance the pleasure and scope of operation. 

FT727R 

FT727R c/w FNB4A £425 

N. IRELAND 
SMC N. treland 
10 Ward Avenue 
Bangor 
County Down 
0247 271875 

BIRMINGHAM AXMINSTER 
ROjj Ward & Co Lld 
1 Western Parade 
West Street, 
Axminster 

Soulhamplon Showroom open 9.00-5.00 Monday 10 Fnday, 9.00-1 .00 Salurday. Service Depl open Mon-Fn 9.00-5.00 

AGENTS: JOHN OOYlE. TRANSWORLD COMMS, NEATH (0639) 52374 OAY (0639) 2942 EVE 

SMC IBinninghaml 
504 Alum Rock Road 
Atum Rock 
Binningham BB 3HX 
(021 -3211 1 <!g716313 
g.00-5.00 Tues-Fri 
g.OO-4.00 Sat 

Devon EX13 SNY 
Axminster (0297) J4g18 
S-5.30 Tues-Sat 

OAVIO STENNING, G4JA. LOUTH 0507 604967, (024024) 4378 EVE. 
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:ommunicatio.,s Ltd. YAESU 
LEIGH, HANTS. 505 3BY TEL: 0703 255111 FAX: 0703 263507 TLX: 4n351 

I , 
CHESTERFIELD (0246) 453340 AXMINSTER (0297) 34918 

Serious about VHF/UHF? Then the FT736R is for YOU! 
.aIIiIiiIIiIT- 4iliiiifiii' iiiiiiiiii iifiiij- 1IiiIi. ...... 
. ~~~.A!lII¥ * Up to four band capability * LSB/USB, CW & FM * Full Duplex crossband operation * Memory storage of up to 230 frequencies * Keypad frequency entry * Fourteen VFO's * Global call channel * Programmable channel steps * Electronic keyer option * Remote preamplifier switching * TXCO high stability reference oscillator 

OPTIONAL ACCESSORIES 
FEX 736/50 
FEX 736/1.2 
FMP-1 
FTS-8 
FVS-1 
Keyer Unit 8 
TV-736 

50MHz module 
1.2GHz module 
AQS Message Processor ClW display 
CTCSS Tone Squelch Unit 
Voice Synthesiser Unit 
Internal Iambic Keyer Unit 
Fast Scan TV (ATV) Mod/Demod Unit 

£239.00 XF455MC 
£425.00 SP767 
£189.00 MD-188 

£45.00 MH-188 
£33.00 FIF232Cvan 
£15.55 FIF232C 

£159.00 FIF65A 

600Hz Filter 
External Spkr clw Audio Filters 
Desktop Microphone 
Hand Scanning Microphone 
CATIINC Interface for Packet & CAT 
CAT I nterface for RS232 DIP 
CAT Interface for Apple II series 

FT736R R.R.P. £1450.00 CIW 2M & 70cms. 

£60 .00 
£69.95 
£79.00 
£21.00 
£68.95 
£75.00 
£60.00 

FANTASTIC PERFORMANCE, FANTASTIC PRICE 

The FT-747GX is a compact SSB/CW/Am and (optionally) FM transceiver providing 100 
watts of PEP output on all hf amateur bands , and general coverage reception 
continuously from 100kHz to 30MHz. A front panel mounted loudspeaker and clear, 
unobstructed display and control layout make this set a real ioy to use. Convenient 
features include operator selectable coarse and fine tuning steps optimized for each 
mode, dual (AlB) vfos , along with twenty memory channels which store mode and 
skip-scan status for auto resume scanning of selectable memories. Eighteen of the 
memories can also store independent transmit and receive frequencies for easy recall of 
split-frequency operations . Wideband (6kHz) AM and narrowband (500Hz) CW IF filters 
are included as standard , along wi th a clari fier, switchable 20dB receiver attenuator and 
noise blanker. User programming for more advanced control by an external computer 
is possible through the CAT (Computer Aided Transceiver) System. The transmitter 
power amplifier is enclosed in its own diecast aluminum heat-sink chamber inside the 

* 160-10M HF TRANSCEIVER * GENERAL COVERAGE RECEIVER 
* ALL MODE (FM OPTIONAL) 
* 0-100W OUTPUT (25W AM CARR.) 
* CW NARROW (500Hz) STANDARD 
* LARGE CLEAR LCD DISPLAY 
* SIMPLE OPERATION (see pic below) 

transceiver, with forced-air cooling by an internal fan allowing full power FM and All major controls are grouped together for convenience and 
packet, RTTY , SSTV and AMTOR operation when used with a heavy duty power supply . ease of operation . 

MO-1 B8 Base Mic ...... .. ....... £79.00 MH-1 B8 Hand Mic .............. £21.00 FRB757 Relay Box ............ £1 0.50 
MMB38 Mobile Mount ...... £22.00 FIF232C Interface .............. £75.00 FP757HO Heavy Duty P.S.U.£239.00 
03000568 FM unit ... .. .......... £39.99 FC757AT Automatic ATU £349.00 FL7000 500W P.E.P. Linear£1600.00 
FP700 Standard P.S.U. £195.50 FAS14R Remote Ant . SW ... £80.00 SP767 Ex!. Spkr ... .. £69.95 

TXC0747 ........................ £28.95 

FT747GX TRANSCEIVER RRP £659.00 inc VAT 
GUARANTEE Free Inlerlink del ivery on major equipment. FREE FINANCE ... 

Importer warranty on Vaesu Musen products Small rtems, Plugs. Sockets, etc. by posl £1 75. Antennas, On many regular pnred items SMC oHers. 
Ably slaHed and equipped Service Departmenl Cables , Wire & larger ilems. Lynx up to £5 .00. free Ilnance (on InvOice balances over (120) 20% down and lIle 

Dally contact wilh the Vaesu Musen laclory Interhnk delivery avai lable, upon request, lor items other Ihan b.i.nce over 6 months or SC'!. down and the balance over a year. 
Tens 01 thousands 01 spares and tesl eqUipment, radiOS , lrom £7 J() depending on weight Details 01 eligible Items aVailable on request. 

Twenty-live years 01 prolesSlonal expenence Same day desp. lch whenever possIble You pay no more Ihan Ihe RRP price
' 

PRICES & AVAILABILITY SUBJECT TO CHANGE WITHOUT PRIOR NOTICE 
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SPECTRUM COMMUNICATIONS 
MANUFACTURERS OF RADIO EQUIPMENT AND KITS 

CONVERTERS & TRANSVERTERS 
RECEIVE CONVERTERS 4 or 6m antenna Input. to or 2m 1.1. . vanable gain 0-26dB. nJ less 
than 3.5dB. Buffered local oscillator output. types RC4-tO. RC4·2. RC6-tO and RC6-2. PCB kit 
£17.25, pe B built and tested £24.50. boxed kit £29.25. boxed. bUilt and tested £41 .00. 

TRANSCEIVE CONVERTERS Single board version of receive converter and SOOmW transmit 
converter. 10m drive 2SmW to SOOmW. Types TRC4-lO and TRC6· tO. PCB kit £39.00, peB 
buill and tested £54.00, boxed kit £54.00, boxed. buil! and tested £83.25. 

TRANSCEIVE CONVERTERS Separate receive converter and 2.SW transmit converter In a 
single boxed unit. 2m or 10m drive t OmW to tOOmW only. requires r.f. sensing switch and 
anenuator for use with 2.SW 2m rigs. Types TRX4-10H. TRX4-2H. TRX6·lOH and TRX6-2H 
Boxed kit £60.00, boxed and built £99.50. 

TRANSCEIVE CONVERTERS As above but Including an Interlace providing RF sensing 
anenuation and PTI sWitching. 'feW-SW 2M drive Types TRX4-2 1 and TRX6-21. Boxed kit 
£68.00, boxed and built £115.00. 

RECEIVE PREAMPS 
2. 4. 6. or 10 metres RF sWitched and De sensing. tOOW transmit handling power. gain 0-2OdB 
adjustable by panel control. NF tdB on 2M. 2dB on 4 & 6M. 3.5dB on lOM. t3.SV negative 
ground operation. Excellent perlormance at a reasonable price. Well made anractive boxed unit 
77x70 x 39mm. an asset to any Ham shack. Types RP2S. RP4S. RP6S. & RP1 0S. peB KIT 
£14.75, PCB BUILT £22.25. BOXED KIT £25.00. BOXED BUILT & TESTED £35.50. 

1I·~ .>1 : ~I .' . ' . ~ 
- .. ~ '-

FM CONVERSIONS 
FOR Y AESU & KENWOOD TRANSCEIVERS 

FD311 X & FM2000 for FT1 01, 101 B, 101 E, 101 Z, 
101ZD, 901 , 902, 107, 107M, 77S, 77, 707, 200, 250, 
7B, all £71. 
FD311 X & FM3000 for TS120V, 120S, 130V, 130S, 520, 
520SE, 530, 830, 930, all £81. 

State rig type when ordering. 

CB to 10m 
CB TO 10 FM CONVERSION BOARDS - THE FIRST COMMERCIALLY 
AVAILABLE, suits all UK FM CB rigs to give 29.31 to 29.70MHz. Size only 63 x 
40 x 13mm. Built and aligned board SC29 £lB.50. Or send your rig and we 'lI fit it. 
£31.50 inc. return P&P for mobiles. £35 inc. for base rigs. 

MULTIMODE CB CONVERSIONS, send your 120 channel rig and we'lI convert 
it to give 28.01 to 29.70MHz in straight secuences without gaps. Colt 1200DX, 
Cobra 148. Hy Gain 5. Multimode 2. Major M360. Tristar 747 & 777. Super Star 
360. Concorde. etc .. £62 inc. return P&P. Jumbo or Colt Excalibur 1200. £65. BO 
Channel rigs such as Stalker 9 or Major M588 are modified to give 28.31 to 
29.70MHz in straight sequence without gaps. £55.00 inc. return P&P. 200 
Channel in 4 bands of 50 are converted to give 28.00 to 30.00MHz or 28.00 to 
29.70MHz as required . Super Hy Gain 5, Lafayette 1800. Super Star 2000. 
£45.00 inc. return P&P. Nato 2000 £52.50, Super Star 2000·5 x 40CH £70. Colt 
1600.4 x 40CH. £65.50 

VAT & P&P INC PRICES 
Delivery within 14 days if available. 

24 hr answering. 

SHOP TIMES : 9am-1 pm & 2pm-5pm TUES-FRI 
9am· 1 pm & 2pm-4pm SAT 

CLOSED SUNDAY & MONDAY 

UNIT B6 MARABOUT INDUSTRIAL ESTATE, DORCHESTER, DORSET. TEl: 0305 62250 

YAESU REVCO · G.WHIP . ORAE· STAR MASTERKEY . ICOM · YAESU · WEll · OATONG ·I.C.S ICOM 

AMATEUR RADIO COMMUNICATIONS LTD. 
EX NORTHERN BRANCH OF A.R.E. "'Ull'."".~ •• n-,,-

"As from May 1 st we parted from our Parent 
Company in London and we are now completely 
independent but still good friends. The only change 
is the name, there are the same Smiling faces and 
the same Excellent service. " 

Peter (G4KKN) 

Always a large selection of clean Second Hand 
equipment and commission sales available. 

E.G. 
JILSX200N £200 
ALR 206E ....... .. . ... .. .. .... .... £195 
AOR 2001 ........... £250 
FT 757GX £650 
FT 690R Mk1 .... .. £250 
DAIWAA.T.U. CNA1001 £125 
YAESU FTONE £950 

~THE ~1~Slv~~fA~t~~iT S~~R~NAL ~ 
~ £109.95 -;::::::
Come and visit the largest Emporium in 

the North of England with All brands 
of equipment on display for you to try in a 
relaxed friendly atmosphere together with a 

NEW BRAND OF COFFEE!! 

MICROWAVE MODULES · TONNA . JAYREAM . SANDPIPER RNOS· AKD . CAPCO . REVEX 
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DEWSBURY ELECTRONICS 

IF IT'S KENWOOD 
IT MUST BE 
DEWSBURY 

TS-140S £862.00 A FULL RANGE AVAILABLE 

TS-940S £1995.00 

I-PPROVED 
KENWOOD 

DEI-LER 

I-PPROVED 
KENWOOD 

DEI-LER 

R5000 £875.00 

r 
-' ·, v ", 

TS-440S £1138.00 

NEW PRODUCT NEWS 
000000000000 
o 0 KEYBOARD DD 
DD TO DD 

o MORSE CODE 0 
[ [ 

From the makers of the STAR MASTER KEY a new MORSE 
KEYBOARD. 
Send perfect morse as easily as typing a letter. 
Variable transmission. Speed 1-99 wpm or up to 400 wpm. 
Indication of speed on 7 segment display. 
Type ahead buffer with status leds transmission of stored 
messages. 
Indication of operating mode on leds. Sidetone and relay 
output for all types of transmitter. 

Send S.A.E. for details of products shown 

l 
POCO MlOR AI fl )OUO 

RlIY Al l MUUf 

POCOMOTOR AFR2000 
RTTY ALL MODE DECODER 

PRICES FROM £412.85 

STAR MASTER - KEYER £54.70 

Stockists of DAIWA - JRC - BENCHERS - VIBROPLEX
MICROWAVE MODULES - YAESU -ICOM 

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

I 1 
J 

~ 
Telephone: Stourbridge (0384) 390063/371228 !:! 

VIS4 Telex: 336712 SHEL TN G. Ref. 02850 

Instant finance available subject to status. Written details on request. 
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dressier 
COMMUNICATIONS LTD. 

f..~~:% ~~i< ~~"'m if. 
{:>..' ~ ,"" 

,""'" ---. -~~ .. 
: .~ ..... 

3 ~ ~,---: ~ -:- +~~ ~ 

NEW KENWOOD 
TM 721E 

DUAL BAND 
FULL DUPLEX 

£649.00 

ALL SONY PRODUCTS 
UK SUPPLIED 

SONY ICF 20010 

191 FRANCIS ROAD 
LEYTON . E10 6NQ . LONDON 

TELEX 8953609 LEXTON G 
PHONE 01-558 0854 01-556 1415 

FAX 01-558 1298 

76-108 MHz 
1-------------------1116-136 AIRBAND 

OPEN MON - SAT 9AM - 5.30PM 
INTEREST FREE HP FACILITIES AVAILABLE 

ON MANY ITEMS PROMPT MAIL OROER 

dressier - ara 30 -
active antenna 

50 kHz . . . 40 MHz 
WITH LIMITED PERFORMANCE 

UP TO 100MHz 

YAESU FRG-8800 
SPECIAL OFFER 
£575 or £675 

INCLUDING 

~. '. '" '-, .., ,. 
OPTIONAL CONVERTER 

ICOM R71 
General Coverage Receiver 

£825 

153kHz-29.995MHz 
FM - AM - SSB 32 MEMORIES 
INC PSU , CARRY STRAP 
& EARPHONE 

NOW AVAILABLE ALSO IN PRESENTATION BOX 
CO MPLETE WITH AN ACTIVE ANTENNA £378.00 

INCLUDING FREQUENCY LIST'S BOOKS 

SONY ICF 76OO0S 
76-108MHz • 
76-108MHz •• 
153kHz-29.995MHz 
Complele wilh case, 
mains power supply. 
earphone and 
Irequency list. 

Professional electronic circuifry with very Wide FIRST CLASS SHORT WAVE RECEIV- I----------- --------1 dynamic range . Meets professional demands both 
in electronics and mechanical ruggedness 1.2m ER. BUY THIS FOR £825 AND RECEIVE SONY PRO 80 

glass fibre rOd . Circuit IS built Into waterproof -
mm thick aluminium tube Ideal for commer- AN ARA 30 FREE. 150kHz-108MHz 

i I Re~~e~ ins~~~~~t~~~~ Is;J:t~~~ £129 t----- <xmIHH~!.) 115.15MHz-223MHz 
DRESSlER _ .. __ AM + FM + SSB 
ARA 900 40 MEMORIES 

5OM~ I~I~JJH~NA £329 
TECHNil:AL l ~~~~r~IC~TIONS NEW SONY SW.1 

FOR ARA 900 Kenwood RZ1 - £399.00 Mobile Scanning Receiver MICRO-SW-RECEIVER 
Gain 17dB TYPlcall14-17dBI 1--------------.:.....---, INC. ACTIVE 
Fre1luency Range 5Q·1300MHl ICOM R7000 25MHZ-2000MHZ 

' _ _ ' le N"," Flgu<o :d~d~'~~~~~'iiHl SPECIAL OFFER!! ANTENNA etc. 
'L ~ 2 OdB below 350MHz 

. j.~~<,. " .. 2 7dB below 400MHz FREE £249 
" .. ~ £139.00 H!i ~i~: ~~oEt ARA 900. I---------- -----------i 

.. . ~~::~'~o~,' ~~~~g~: f~ ~d~~r:tlnput ~J~fl~,r3~N~t ~~~ ';;,71c:~,fc?~~Efk~~. 
g~~k:~;ennas come complete Wllh 7 metres 01 "ble. IOlertace . pow" supply and £969 PLEASE PHONE FOR LATEST QUOTE 

RRC has helped thousands of students to success in their 
examinations with this unique system of postal tui tion, one which 
guides you, step-by-step, to qualify in the shortest possible time. 
Only The Rapid Resul ts College offers you all these advantages: 

Q A qualified personal tutor 
o Study material prepared by 

specialists o Completely self-contained 
courses o Handy pocket-siw:l booklets 

Q Personal study programme 
o Regular marked tests 
Q Courses regularly updated 
41 48 hour despatch 

o Free advice before you enrol 
o Telephone Helpline 
o Free 'How to Study' Guide 
o Instalment Plan 
o Free Postage on course 

material 
o Worldwide Airmail Service 
o Extra tuition free if you 

don't pass first time 

r:-=-------------:-:-=l 
I POST COUPON TODAY FOR FREE RADIO AMATEURS PROSPECTUS I 
1 Please send me my prospectus as quickly as possible. I 

1 MrlMr>lMissIMs I 

I~~ . I 
1 1. ' Postcode _ 1 
1 = The Rapid Results CoUege ~ 1 JU{C DePI JX2 7. Tulllon Hou..e,LondonS WJ9-lOS FR£E AOVICE:UI .9477271 19am:J5pml 

P ROSPECTUS: 01946 1101 124 hour Recordacall xn'lttllUOlmg Dept No.abov~ I 

-- ---- ---- ---- ------ ----
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S.E.M. 
UNIT P, UNION MILLS, ISLE OF MAN 

Telephone: (0624) 8512n 
Some comments on our ORM Eliminator In the last few days. "It works like magic" "Locals 
thought I was exaggerating unl il they heard it" ''I'm phoning from Florida 10 say it's reduced 
my power line noise to zero. I can talk to my English friends again", 

S.E.M. QRM ELIMINATOR. Unique design gets rid of any local Interference. Connecl in 
your aerial lead and removes QRM before it gets to your receiver (you can transmit through 
it). Any sort of interference, it can be nexl lo your rx (your computer) or several miles away. 
e.g. power lines. £69.50 ex stock. As the P.W. review says "Does it work? Yes it does." 

S.E.M. TRANZMATCH MKffI. The only Aerial Matcher with UNBALANCED and TRUE 
BALANCED OUTPUTS. 1 kW 1.8-30 MHz. £120. BuilT-in EZITUNE (see below). £39.SO. 
BUilt-in Dummy Load. £9.90. Ex slock 

EZITUNE. Allows you to TUNE UP on receive inSlead of transmit. FANTASTIC CONVE
NIENCE. Boxed unil. £45.00. P CH . and fining Inlsructions to filln any ATU. £39.SO. 

FREQUENCY CONVERTERS. VHF. 10 H.F. gives you 118 10 146 MHz on your H.F. 
receiver . Tune Rx. 2-30MHz. £49.SO ex stock. 
H.F. to VHF. gives you lOO kHz to 60 MHz on your VHF. scanner. £49.SO ex Slock. Plug in 
aerial lead of any receiver. Tuning from 100MHz up. 

TWO-METRE TRANSMATCH. 1 kW. wi ll malch anyThing. G2DYM or G5RV? £32.00 ex 
slock 

DUMMY LOAD. 100 W. THROUGH/LOAD switch. £24.00 ex stOCk. 

VERY WIDE BAND PRE-AMPLlFIERS. 3-500 MHz. Excellent performance. £32.00 or 
straight through when OFF. £37.00 ex stock . 

R. F. NOISE BRtDGE. 1-.170 MHz. Very useful for aerial work. £45.00 ex slock. 

IAMBIC MORSE KEYER. 8-SO w.p.m. aulo squeeze keyer. Ex stock. Ours is the eaSlesl10 
use. £45.00. Firsl class twin paddle key. £20.00 ex Slock. 

TWO-METRE L1NEARlPRE-AMP. Senllnel 40: 14 x power gain. e.g. 3 W - 40 W (ideal 
FT290 and Handhelds). £85.00. Sentinel 60: 6 x power. e.g. 10 Win. 60 W OU1 . 1:95.00. 
Sentinel lOO' 10 W In. lOO W out. £135.00. All ex Slock. 

H.F. ABSORPTION WAVEMETER. 1.5-30 MHz. £39 SO ex slock 

MULTIFILTER. The most versalile audIO filTer. BANDPASS Hi Pass. Lo Pass and two 
nolches. Frequency and Bandwlclth adiustable 2.5 kHz·20 Hz. £75.00 ex stock . 

HIGH PASS FtLTERlBRAID BREAKER. Cures T.v.!. . £7.50 ex stock. 

CO-AX SWfTCH. Three-way + earth posllion. D.C.·lSO MHz. lkW. £25.00 ex stock. 

12 MONTHS COMPLETE GUARANTEE INCLUDING TRANSfSTORS 

Prices include VAT and delivery. CW .O. or phone your CREDITCARD NO. Ring or write for 
further data or catalogue. Orders or information requests can be put on our Ansaphone at 
cheap rate times. Remember we are as near as your 'phone or post box. 
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R T 
RST MAIL ORDER CO. 

LANGREX SUPPLIES LTD. 

8 
1 MAYO ROAD. 

CROYDON. 
SURREY CRO 20P. 0 A T 0 N G 

SPECIAL EXPRESS E L E C TRONICS L I M I T E D 
MAIL ORDER SERVICE 

fp 
Al31 2.75 EMS' 2.50 PL519 6.00 BAK5 599 6K06 9.00 
Cl33 4.00 EMB7 2.50 PL802 6.00 BAl5 1.50 6l6G 5.00 

For products you can DYB&? 1.50 EN91 6.50 PY33 2.50 BAM6 6.02 6L6GC 7.50 
DYB02 1.50 EY51 2.75 PYS' 1.50 BAN5 4.75 6L7 2.50 
E88CC 10.33 EY86 1.75 PY82 1.50 BANBA 3.50 SlO6 7.50 
E1BOF 12.05 EY88 1.75 PY83 1.25 BAOS 325 607 3.75 
EB10F 35.48 EYSOOA 3.00 BAR5 25.00 6RHH8I6KN8 
EABC80 1.25 EZBO 1.50 PY88 2.00 BAS6 B.66 10.00 rely upon to give EB91 1.50 EZBl 1.50 PY500A 4.00 BAS7G B.75 6SA7 300 
EBF80 1.50 GY501 300 PY800 1.50 BAT6 1.25 6SC7 2.75 
EBFB9 1.50 GZ32 4.00 PY8Ql 1.50 6AU5GT 5.00 6SG7M 2.SO 
EC91 8.00 GZ33 4.75 OOVOH 38.00 BAU6 2.50 6SJ7 325 
ECC33 4.50 GZ34 5.00 00V03·10 26.25 BAVV8A 3.75 6SK7 3.50 

amazing results ECC35 4.50 GZ37 4.75 00V03·20A 6B7 325 6SL7GT 300 
ECCBl 1.75 KT61 5.00 48.3B 688 325 6SN7GT 3.00 
ECCB2 1.75 KT66 15.00 OOV06-40A 6BA6 1.50 6S57 2.75 
ECC83 1.15 KT77 Gold l ion 46.00 6BA7 5.00 6UBA 2.25 
ECCB5 1.75 12.00 OV03· 12 6.BO 6BE6 1.50 6V6GT 4.25 
ECC88 3.50 KT88 15.00 R1B 3.00 6BH6 2.50 6X4 3.00 For information on Active Antennas, ECC91 8.93 N7B 15.00 RI9 9.24 68U6 225 6X5GT 1.75 
ECFBO 1.50 OA2 3.25 SP4 1 6.00 6BN6 2.00 12AX7 1.75 

RF Amplifiers, Converters, Audio ECH35 3.00 OB2 4.35 SP61 4.00 6BQ7A 3.50 12BA6 2.50 
ECH42 3.50 OC3 2.50 U19 13.75 6BR7 6.00 12BE6 2.50 
ECH81 3.00 003 2.50 U25 2.50 6BR8A 3.50 12BY7A 3.00 Filters, the Morse Tutor and ECL80 1.50 PC86 2.50 U26 2.50 68S7 6.00 12El 20.00 
EClB2 1.50 PC88 2.50 U37 12 .00 6Bw6 6.00 12HG7 4.50 Speech Processors send or tele-EClB3 3.00 PC92 1.75 UABC80 1.25 6BW? 1.50 30FL lt2 1.38 
EClB6 1.75 PC97 1.75 UBF89 1.50 6BZ6 2.75 3OP4 2.50 

phone for a free catalogue and EF37A 5.00 PC900 1.75 UCH42 2.50 6C4 1.25 3OP19 2.50 
EF39 2.75 PCF80 2.00 UCH81 2.50 OC6 3.50 3QPL 13 1.80 
EF41 3.50 PCF82 1.50 UCl82 1.75 6CB6A 2.50 3OPl14 1.80 selective data sheets as required EF42 4.50 PCF86 2.50 UCLB3 2.75 6CD6GA 5.00 5728 65.00 
EF50 2.50 PCF801 2.50 UF89 2.00 OCL6 3.75 805 45.00 All our products are designed and EF54 5.00 PCF802 2.50 Ul41 5.00 OCH6 13.00 807 3.75 
EF55 3.50 PCF805 1.70 UL84 1.75 OCW4 8.00 811 A 18.33 
EFBO 1.75 PCF80B 1.70 UY41 4.00 606 3.SO 81lA 52.50 made in Britain. 
EF86 5.00 PCH200 3.00 UY85 2.25 6005 7.50 813 65.00 
EF91 2.95 PCl82 2.00 VA105l30 2.50 6006B 4.75 866A 35.00 Orders can be despatched within EF92 6.37 PCL83 3.00 VR150/30 2.50 IiEAB 3.00 87lA 20.00 
EF1S3 2.00 PCl84 2.00 Z759 25.00 IiEH5 1.SS 931A 18.50 48 hours subject to availability EF184 2.00 PCl85 2.50 ZB03U 25.00 6F6 3.00 2050 7.50 
EH90 1.75 PCL86 2.50 2021 3.25 6Gk6 2.75 5763 6.80 
EL32 2.50 PClB05 2.50 3828 50.00 6H6 3.00 5814A 4.00 

~ El33 5.00 P0500 6.00 4CX2508 58.00 6HS6 3.n 5842 12.00 - VISA AND ACCESS WELCOME EL34 5.00 PFL200 2.50 SR4GY 5.50 6J' 4.50 6080 14.00 
EL36 2.50 Pl36 2.SO 5U4G 3.00 6J6 8.93 6146A 12.00 
ELLBO 25.00 PLSl 1.75 5V4G 2.50 6J7 4.75 61468 12.00 
ELSl 5.25 PlB2 1.50 5Y3GT 2.50 6JBBA 6.50 6550 12.50 
El84 2.25 Pl83 2.50 5Z3 4.00 6JEOC 7.50 6883B 12.50 
ElB6 2.75 Pl84 2.00 24GT 2.50 6JSOC 7.50 6973 7.50 
EL91 7.39 Pl504 2.50 6130L2 1.75 6K6GT 2.75 702~ 4.50 
El95 2.00 PL50B 5.50 6AB7 3.00 6K7 3.00 702!A 9.00 
El360 18.50 Pl509 6.00 BAH6 5.00 6K8 3.00 7360 22.50 

Fax : 01 -684 3056 
1'Xl6 15.00 

Open daily to callers ' M on-Fn 9 a.m. ·5p III 
7';:,87 23.00 

Valves, Tubes and Transistors - Closed Saturday Prices COfreet OATONG ELECTRONICS L TO Terms C.W .O. onl y, allow 7 days for delivery Tel. 01·684 1166. wh en 901119 
Prices excluding Ouotations tor any types not listed S.A.E Telex III prcs~ CLAYTON WOOD CLOSE. WEST PARK. LEEDS LS16 60E rEL 0532744822 
VAT add 15% Post and packing £1.00 per order 946708 

C . M .HOWES Eydon, Daventry , 
Northants NNll 6PT 

COMM UNICATIONS Phone: 0327 60178 

Ham Radio does not have to be expensive! 
80 and 40M QRP CW TRANSMITTERS 
The H OWES CTX80 and CTX40 OAP transmitters have established themselves as two 
of the most popular little transmitters avai lable. Tune around the OAP frequencies on 80M 
al almost any time and you will hear them being used to make contacts over quite surprisi ng 
distances. Low power is no barrier to enloying yoursell on the air. In lact many OAP operators 
will tell you that it is one of the MOST enjoyable l acits 01 amateur rad iO. Undoubtedly there 
is more challenge in buildi ng your own station . and operating at low power levels, Ihan 
simply using factory built equipmen t. The benefil of lower cost is simply a bonus

' 
If you 

lancy the c hallenge of some OAPwork, may we suggest you co nsider adding a HOWES 
CTX transmitter to your station? 
* Adjustable power output up to SW with CTX80 or 3W with CTX40 . 
* Nominal 13.8V DC operation . 
* One crystal included . wi lh provision on board lor two more and for VFO use With the 

HOWES CVF80 or CVF40 VFO kits. 
* Can form part of a transceiver using HOWES DcAx receiver and CVF kits . 
* F ive element output lilter. full key clock supression . Excellent note. 

CTX80 or CTX40 kit: £13.80 Assembled PCB module: £19.90 

DIRECT CONVERSION COMMUNICATIONS RECEIVERS 
The HOWES DcRx series of receiver kits offer amaz ingly good performance lo r si mple 
equipment. Th is is achieved by avoiding the " all singing, a ll dancing " approach, and 
optimising each version lor a single amateur band . In th is way complexity and expense 
are avoided , whilst giving a receiver that gives very pleas ing results . Compare one with 
an expensive set. you will be surprised l The addition of the CSL4 dual bandwidth liller (£9.90 
for the kit) gives this little set sharper selectivity than many expensive oriental,mports

' 
II 

you would l ike further embellishment , then we have a signal ind icator kit (DCS2 at £6.60) 
to add some extra visual attraction to the fro nt panel of you r project. As HOWES kits lorm 
an interlinking range, you can add a transmitter, or an ATU , crystal calibrator. etc as you 
wish to build up your stat ion . The HOWES DcA x receiver is available in 160, 80.40 and 
20/30 metre band versions. A case and a couple 01 tuning capaci to rs are the on ly malor 
parts you need to add . We have su itable capaci tors for all but the 160M version at £1.50 
each while stocks last. The DcAx kits are easy to build. and make an excellent project for 
beginners. AAE students etc . as well as the experienced operator building a holiday rig 
or OAP station . 

DcRx Kit: £1 5.60 Assembled PCB module: £21.50 
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CVF20, CVF40 and CVF80 VFOs FOR TRANSMIT/RECEIVE 
Full featured VFO units with stable FET osci llator. dual bulfered outputs, IAT, vol tage 
regulator etc. Suitable tuning capacitor avai lable at £1.50. 

CVF kits for £20, 40 or 80M: £10.40Assembled PCB module: £16.90 
HC220 and HC280 20M or 80M TRANSVERTERS FOR 2M RIG 
lOW AF outpul, fu lly filtered with good receive performance from a balanced mixer, 13.8V 
DC operation lor home/mobile/holiday use. A more advanced k it . 

HC220 or HC280 k it: £52 .50 Assembled PCB module: £83.50 
SWB30 SWR/POWER INDICATOR/LOAD 
All bands 160 to 2M. 30W rating for SWR/Power. but can be used fo r ATU adluslment with 100W 
rigs, providing the rig can give reduced tuning s ign a l . A smart lookIng , custom made. moving coil 
meler is Inc luded . 

SWB30 kit: £12.50 Assembled PCB module : £17.30 
ASL5 DUAL BANDWIDTH RECEIVER FILTER 
Improve the selectivity 01 your radio

' 
300Hz (-6dB) CW bandwidth . and extra s harp roll 

o ff for speech modes. Fits inline with external 'speaker or ·phones. A performance 
Improvement for vi rt ual ly every receiver/transceiver. 
ASL5 kit: £14.90 Assembled PCB module: £22 .50 
CV220 and CV620 RECEIVE CONVERTERS 
You can add coverage of the 2M or 6M VH F bands to your 20M shortwave receiver with 
one 01 these kits. Stra ightforward construction. good perlormance. 

CV220 or CV620 kit: £17.50 Assembled PCB module: £23.90 
HOWES FINISHED EQUIPMENT RANGE 

K {" le:. . 
----¥-~-

HOWJ ' 

----.. -

Ou ite separate lrom our kit range. the finished 
equipment range offers ite m s reqUiring 
manufacturing . test and alignment equipment 
beyond the scope of home constructo rs. See our lull 
page advert in the June issue of RadCom. 

HC266 2m to 6M transverter: £179.90. 4M version (HC246) same price. 
All HOWES kits Include full instructions. good quality PCB and all board mounted 
components. An SAE wi ll bring a copy of our catalogue s howing all ou r kit range. and an 
Information sheet on any product you are especial ly interested in . P&P is £1.00 per 
order. delivery normally within 7 days . 
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GAREX THE SCANNER 
SPECIALISTS 

JIL SX-400 
THE PROFESSIONAL SCANNER 

· Basic coverage 26-520MHz 
• AM. NFM & WFM 
• Expandable from 100kHz to 

I.4GHz with SSB and CW 
• Computer control options 
• IF output terminals 
• Specifications set by 

professionals 

£649 

REVCO RS-3000 
THE COMPACT SCANNER 
• Size only 6"x 2"x 8" 
• Covers: 26·32MHz, 60-90MHz. 

118-180MHz, 380-512MHz 
• AM & FM all bands 
• Liquid crystal display 
• 50 memories 
• Scan. search, priority 

£199 

JIL SX-200N 
THE SUPERIOR SCANNER 

· The choice of the professionals 
· Proven reliability 
· Covers: 26-88MHz. 

108-180MHz, 380-514MHz 
• AM & NFM on all bands 
• Positive action keyboard 
· 16 memories 
• 12V dc & 240V ac 

£325 

,---------------------------------------------~ 

AOR 2002 
THE WIDE RANGE SCANNER 

• Covers: 25-550MHz. 800MHz·I .3GHz 
• AM & NFM & WFM on all bands 
, Computer interface socket 
• 20 memories 
• Compact size 
· 12V dc operation 
• Up/down step control knob 

AOR 800E 
THE SMALLER HANDY-SCANNER 

• Covers: 75·106MHz. 118·175MHz. 406-496MHz. 
830·950MHz 

• AM & NFM programmable on all band~ 
• Full scan & search functions are available 
• 20 memories 
· Measures only 2.5" , 5.5" x 2" 
• Nicads. charger & BNC whip antenna included in 

the price 

£199 

NEWIMPROVEDREVCONE 

£487 

the BWlsh Indde R~VCONE alreadv leflOwneQ lhfOugnoul me world nas now been Improved with a new exclusive 
IcalUle The ,I(..Idll lon 01 a vertical elemenT 10 a dlscone has been shown IQ Improve !he pertOlmance on a selected 
band 

NOYi the REVCONE oMers YOU the choice 01 band 

e~\~~Wc~~~~~O~~~p:I~~!lege ~h~e~I~r'~~,~rfr:~~,~ml~~:~'~g7 ~~u~~~~~ ~~~~n~ev~;~~~~hAE~cdh;a~~~ 01 
B.l$l(: II[VCONL. e_ccUenl value al 03.75 
Add ·ort wl1l[ls lrom rJ .90lo110.75 
Hcmcmbcr tillS 811tlsh product (dineS nO overseas freight or Imparl Dutv' 

BROADBAND PREAMPLlFIERS 
RE VCO PA3 Inlrne masthead mode! w,th speCial m,MS psu DC· ' GHl mm I1<1B qarn £49.95 
PA31 1I13lrumenl or bar.k·ol·set verSIOll for 12v DC operallon BNC conn"rlnr<;; (SOng or N·type opironSJ £35 .50 

* 
* 
* * 
~ -• ~ 
\&:; 
Q\ -
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* * .!!l!i1l:i!I!!I GAR EX ELECTRON I CS HARROW HOUSE, AKEMAN STREET. TRING HP23 6AA. -- * * VISA I Phane Tring (044282) 8580 & Cheddingtan (0296) 668684. Cal/ers by appointment anly. ~ * 

._ MAtN DISTRIBUTOR OF REVCO PRODUCTS. PRICES INCLUDE UK P&P and 15% VAT. Ask for delails of our interest free credit. * ExtenSive range of PYE rad/olelephone spares - S.AE. for list Ask far our secandhand scanner bargain Itst * 
* * * 25th ANNIVERSARY YEAR 1963-1988 * * * * * 25th ANNIVERSARY YEAR 1963-1988 * * * 

MERLIN 
MERLIN WAY, 80WERHILL, 
MELKSHAM, WILTSHIRE SN12 6TJ . 
Tel: 0225 706886. 

SYSTEMS 
Look out for Merhn Systems at the foHowlng rallies and exhlblllOns. RAFARS. at RAF Hallon. 

~~:~s~nd 't~~C~ao~r~~~~8A~~t~~~g~eaa~l~a~~~u~~,~60~h~ ~~elix~~~it~~yo~,:eC~~' !~'t~~ 
Warehouse but please rrng Itrst 

NEW SYSTEM 
MERLIN SYSTEMS PC Turbo 256K Ram. B088 CPU. ! DISkdrive. Hires Mono Monitor, 84 
~~~~a~&:ar pllnter port. RadIO and MSDos software and Merltn Systems backup. £:450.00 t-

COMPUTER DESK 
Up Market desk L 102cm ( W 74cm " H 74cm with keyboard recess and cablelng trunklng. New 
only £50.00 , C' 6.00 P&P 
POWER SUPPLIES AND TRANSFORMERS 
Bench mains Input PSU In a blue case with SWitched Input and HT output 6.3vac lamp for valve 
heaters 2SOvdc HT stabrllsed H !ISm W 18Smm 0 12Smm £:B.oo. 
2nd USER SYSTEMS 
BBC B with DFS one 40 track SS drive. £250.00. BBC r 128K 1770 DFS. S way rom. one 40 track 
OS dnve. £:350.00. IOTEC IONA 64K CPM 2.2.2 40 track OS dnves. £:160.00. Apple 11 -' with one 
disk drive and software. £150,00. FRANKUN ACE 1000 with disk drive and software thiS IS a Apple 
compallble. £lSO.00. P&P ClO.00. 
COMPUTER PARTS 
APPLE cards. S l oo cards. PSUs, NEW 12 inCh green screen composll Input Hrres open Irame 
monitor. only needs 12 volts DC. £30.00. P&P £500 
NEW 
Made by well known Japanese manufacturer. tWin cassette mechanism. complete with stereo heads. 
counter doors and leads only £6.00 P&P [1 00 Complete working LW. MW. FM, stereo musIC center 
PGS (Ihe casse"" plugs 1nl only £5.00 P&P Cl SO. 
RADIAL ELECTROL YTCIS 5 < 3300ul25, 1.30 
10 y 47u125, 30p 2 <3400uI4o. 7Sp 
10 x 22ullo. 30p MISCELLANEOUS 
10 " 22uf25v 35p I " l Ee lampmalnshltersocket 1.25 
10 .< 47ul25, 3Sp I · lEe Jampmalllslllle/soCkel 1.50 
10" 47uf3Sv 40p ". lEe Sampmalnsflltersocket 1.75 
5 ·, 47uI250v 60p 5 < push latch/ng pcb sw/lches lOp 
10 x 1 OOull 0. 3Sp 5 v slide pcb sWllches lOp 
ID x 220ul 10. 3Sp 10 v phono plugs 50p 
10 x 220ul16, 3Sp 5 x 240, panel neons 70p 
10 x 220ul25v 40p 5 , 24v panell,,"pS 70p 
10 y 220u14o. 4Sp 5 ' MES lamp holders SOp 
10 x 220u15o. 4Sp 5, 2way 3pole swilches with knobs 1.20 
10 x 470ul25, 3Sp 4' 4waydlll sWllches 30p 
10 x 470u15o. SOp 5, l7amp200,bndgercclillers 1.20 
10 x loooul25, 3Sp 3 ' lamp 50. bndgerecllllers SOp 
POWER ELECTROLYTlCS 10 " 5mm x 2mm/ed leds 1.00 

~ : ~g~r3{~,uI200' I~~ ~;R5L~N~ ~,~n;:~2~~en leds 1.00 
2 x 220uf 400v 2.00 1 .. mixed power capaCItors 1. 75 
2 x 470u1 200v 1.50 1 x mIXed pi capacllors 1.50 
2 x 15OOOul25, 1.75 I 'mIXed ax,,' eleclloly1lcs I.S0 
2 x 22000uf 25v 2.00 I " mixed Wife wound resistors 2.20 
PAYMENT: Credil card. cheque. PO. cash. PoSI and Packing. up to £10.00 add £1.50. 
£10.00 10 £20.00 add £1.00. Please add VAT 10 lolal. 
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YX: - 3 
RITY/CW/ASCII TRANSCEIVE 

Split-screen, type-ahead operation, 24 memories, clock, 
review store, callsign ca pture, RTTY auto CR/LF, CW 
software filtering and much more. Needs interface or 
TU . BBC-B/Master and CBM64 tape £20, disc £22. SPEC
TRUM tape £35, + 3 disc £37 inc. adapter board (needs 
interfacefTU also). 
Also VIC20 RITY/CW transceive program, tape £20. 

RX: -4-
RITY/CW/AMTORISSTV RECEIVE 

This is stil l a best-se lling program and it's easy to see 
why. Superb performance on all 4 modes, switch modes 
at a keypress to catch all the action. Text and picture 
store with dump to screen, printer or tape/disc. The 
essential software for the SWL. Needs interface. BBC-BI 
Master, CBM64 tape £25, disc £27. VIC20 tape £25. 
SPECTRUM tape £40, + 3 disc £42 inc. adapter board 
(needs interface also). The SPECTRUM software-only 
version is still available £25, + 3 disc £27. 
TIF1 INTERFACE for TX-3 and RX-4. RTTY and CW f ilters, 
computer noise isolation for excellent reception. Trans
mit outputs for MIC, PIT and KEY. Kit £20 (assembled 
PCB + cab les, connectors). ready-made £40 state rig . 
Available only with TX-3 or RX-4 software. 
Also MORSE TUTOR £6, LOGBOOK £8, RAE MATHS £9 
for BBC and CBM64 (disc £2 extra) , SPECTRUM, ELEC
TRON, VIC20. 
Prices include VAT and p&p, 1st Class inland, airmail 
overseas, normally by return . Eire, C.I. , BFPO deduct 
13%. 

technical software (P.w.) 
Fron, Upper Llandwrog, Caernarfon LL54 7RF. 

Tel. 0286 881886 
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COMMUNICATION CENTRE 
OF THE NORTH 

The largest range of communications equipment available in the North. 
Full range of receivers, transceivers, antennas, power supplies, meters. 

Ali tubing - wall brackets - rotators - insulators. 

ANTENNA RANGE 
FUU RANGE OF KENWOOO EQUIPMENT ANO CCESSORIES STOCKEO 
BUTTERNUT WEll 
HF2V 4O-80m vertical [142.00 OCP5 5 band verti cal with 
20 MRK 20m add on kit £33.49 radIal kit £195.00 
HFSVX 6 band vertical [159.00 DCP4 40·20·15· 10 vertical with 
TBRI60S 160m Add on kit £53.99 radial kit £147.00 
HF4B Tnband Mmi Beam f2JS.00 JAYBEAM 
CUSHCRAfT VR33 band vertical £73.60 
A:3 3 elementTnbander £262.00 TBI Rotary Dipole [ 105.80 
A44 element T nbander £350.00 Minmax T riband Mini Beam £327.00 
1O-3CO 3 element IOm [1 15.00 TB22 element T ribander £202.00 
15·3CD 3 element 15m £139.75 TB33 element T ribander £316.00 
2O·3C2 3 element 20m £Zl8.00 SWRlPOWER METERS 
AP88 band 25ft vertical [164.00 MfJ 815 HF 2kw SWRIPWR . £57.32 
AV55 band 25ft vertical [123.00 SWR TWill Meter 1.8·SOMHl £25.00 
18 element 2m Boomer £106.00 DIAWA CN410M 35·150MHl £61.12 
15 element 2m Boomer £85.00 DIAWA CN460M 140·4SOMHl [65.40 

ANTENNA TUNERS NS660P 1.8·ISOMHl + PEP £115.00 
KenwoodAT230 ... f208.00 Well SPIOX .. £37.00 
CAPCO SPC 3000 . £225.00 Well SP220 .. . £67.95 
CAPCO SPC 30000 £325.00 Well SP420 £59.95 
MFJ 962B 1.5k Tuner £241 .00 DUMMY LOADS 
MFJ 949C 300WVersatuner £151.00 Dl6060wan . £10.96 
MFJ 9410 wan Basic [105.00 Dl600 600 wan £62.15 
MFJ 1601 Random Wire Tuner £42.02 CTS30 500 wan £59.00 
Kenwood AT250 Automatic £366.00 M F J 2600 300 wan £28.35 
G5RV full size £16.50, half size £14.50 Fu ll range of Antenna - Accessones plus full range of VHF -

UHF - HF mobile Antennas 
Full range of RSGB and ARRl pubhcations in stock 
Pan Exchanges welcome. Second hand lists daily 

Send S.A.E. for detarls of any equipment. HYGAIN 
HP terms. AccesslBarclaycard facilities. TH2 MK3 2 ele Tribander £249.00 

Open 6 days a week. 24 Hour Marl Order Service. 18 AVT 5 band Irapped vertical £146.00 
Goods normally despatched by retu rn of post EXP14 4 elemenl 20·15·10 m £449.00 

Phone 0942-676790. 

STEPHENS JAMES L TO. 
47 WARRINGTON ROAD, 

lEIGH, LANCS. WN7 3EA. 

Radio Amateur Supplies 
Tel: 0602 280267 

Visit your Local Emporium 
Large selection of New/Used Equipment on Show 

AGENTS FOR: ACCESSORIES: 
F.D.K. Welz Range 
AZDEN Microwave Modules 
ICOM Adonis Mics 
Y AESU Mutek Pre-Amps 
AUNCO Barenco Mast Supports 
KEMPRO ORAE Products 

BNOS Unears & P.S.U: s 
AGENTS FOR CELLNET AND VODAFONE RADIOS 

AERIALS, Tonl1a, Halbar, New Diamond Range of Mobile Whips, Jaybeam 
BRING YOUR S/H EQUIPMENT IN FOR SALE 

JUST GIVE US A RING 
. CLOSED T 

3 Farndon Green, Wollaton Park. Nottingham NG8 10U 
Off Ring Rd., between A52 (Derby Road) & A609 (lIkeston Road) 

~ QRP KITS AT QRP PRICES! ~ 
BOrn CW TRANSCEIVER, DTR3 

Compacf and lightweight. an rdeal ORP rig for 3 5MHz CW Great for !P and holiday operalionl 

A COMPLffi kil! ~ Incl udes All Hardware. VfO . AudiO f iller . RIT. Sidetone etc and fully detailed 
bUilding instrucllons 

£76.25 including postage. 
Also included in our Kif Range: 

FULL KIT PART KIT 
"CARl TON" 3 Band RX for BO/4O/20m £63.00 
TU1 Antenna Tuning Unit £31.75 
TU2 : ATU wilh SWR Bridge £39.65 
TUAl : SWR Bridge £11.50 
AF2 AUDIO ALTER £11.50 
AF3 BASIC AUDIO FilTER BOARD £ 6.90 

£22.50 
£30.40 
£ 8.90 
£ 8.50 

CM1 CAPACITANCE METER £22.60 £14.00 
REMEMBER! The .. FULL" Kits are COMPLETE In every detail and come with FUll 

Instrue"ons . The "PARr Kits eonsrst of the PCS's and all board mounted components plus. of 
course. the detailed Instruction Manual. 

All prices include postage 
For full details of these and the rest of our range. send a SAE to: 

LAKE ELECTRONICS, 7 MIDDLETON CLOSE, 
NUTHALL, NOTTINGHAM NG16 1 BX. 

or ring Alan, G4DVW on (0602) 382509 
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-
MMUNICATION 

EQUIPMENT 

ALWA YS CHOSEN BY PROFESSIONALS 
AND DISCERNING RADIO AMATEURS_ 

COMPACT LATTICE TOWERS 
SLlMLlNE TUBULAR MASTS 
Telescopic-Tiltover, Fixed-Mobile from 3M to 
SOM. Over 50 Models, suitable for a wide range of 
civil and military applications such as: 

• Radio Communications 
• Amateur Radio 
• CCTV and Surveillance 
• Meteorological Monitoring 
• Aero & Marine Nav Aids 
• Flood Lighting etc. 
Purpose designed using 4 ·5m and 3m 
section modules for low retracted 
heights and cost effective shipping. 
Engineered to B.S.I. standards and hot 
dip galvanised to BS729 for protection. 
Wind loads are based on BS CP3 
CHAP V PT 2 1972 for wind speeds up to 
1oomphi160kph. (BS81oo) 

ANTENNAS 
AQ6-20 "SPACE SAVER", THE 
COMPACT 4 BANDER THAT IS 
DIFFERENT. 2, 3 OR 4 ELEMENTS 
6,10, 15 AND 20M. 
Unique Fully Sealed Coils. 

'------. Hi 'Q'-Close 
Coupled capacity 
hat loaded Vagi with 
optimized 
performance. Ideal 
for small spaces. 
Send for full Spec. 
sheet. NOW! 

I 
• 

• 
I 

I 
• • 
• 
• • • 
• • 
I 
I 
• 
I 
• 
• 
• 
I 
• 

• 
• 
I 

• • 
--~I ~~ I 

WE DESIGN-WE MAKE- WE SELL-DIRECT. • 
At manufacturers prices-you get best value . 

/ ! I 

SE;~D SAE. FOR FURTHER DETAILS 
AND PRICES OF AL TRON 

/ 

H.P. TERMS ALLWELD ENGINEERING I 

. _. Factory 6, 232 Selsdon Road, 
South Croydon, Surrey, CR2 6PL. I 
Tel: 01-680 2995 (24 hr) 01-681 6734 . _. _ .. • - _ . 
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WRITE ON ... the page where you have your say 

STAR over the long delays and 
asked for a positive 
response to be submitted . 
Regrettably these 
suggestions were ignored 
with comments to the 
effect, "We know best and 
there is no reason to take 
the report seriously". 

It has now become 
apparent that the main 

Spectrum recommendation of 

Deregulation spectrum privatisation will 
be implemented before long. 

Many readers will have For the benefit of those not 
heard of the CSPI Report on familiar with the CSPI 
Deregulation of the Radio proposals, a brief outline is 
Spectrum but know little of as follows. 
the potentially serious Each part of the spectrum 
consequences to the would be sold by the DTI en 
amateur movement in the bloc to a Frequency Planning 
UK unless effective action is Organisation (FPO) for an 
taken now. The report was annual fee . The FPO would 
commissioned by the then be responsible for the 
Department of Trade and detailed management of 
Industry (DTI) in March 1985 their part of the spectrum. In 
and was presented to them other words they would 
in March 1987 . Interested allocate frequencies, issue 
parties were invited to licences and charge for this 
comment by June 1987. service. The FPO would 

The RSGB failed to meet make whatever charges they 
this deadline and indeed thought fit within certain 
took another ten months to restraints. With the wide 
prepare a 14-page diversity of the amateur 
response. This response allocations it is certain that a 
sought to pour scorn on the number of FPOs would be 
CSPI report but failed to involved . In practical terms 
make any constructive this means that a central 
proposals whatsoever. organisation would be 
Several members made needed to co-ordinate 
representations to the RSGB negotiations and charges 

PWCOMMENT 
The New Amateur Licence 
THE COMPLETION OF THE LONG-AWAITED REVISION of the 
Amateur Radio Licences A and B was officially announced by 
the Department of Trade and Industry on 25 July 1988, and 
will come into effect on 1 January 1989. 

The new draft licence conditions appear in full in an eight
page pull -out supplement which you will find between pages 
32 and 33 of this issue of Practical Wireless . You will find a list 
of some of the highlights of the new licence conditions at the 
end of that supplement, which replaces the promised supple
ment entitled "In the Know"-a guide to finding components, 
materials and information for your hobby. That will n.ow 
appeal in a future issue of PW. 

Anv new licences issued from 1 January 1989 will be in the 
new format . Existing licences will be varied by means of a 
Gazette Notice, and all licensees should receive the new 
licence when they pay their renewal fee during 1989. 

S.o far as the Radio Amateurs' Examination is concer/~ed, a 
new syllabus is to be introduced for the May 1989 exam, 
based on the new licence conditions. 

What of the new licence? Well, there are changes to take 
care of new communicati.on modes, some (though by no 
means all) of the rules that were previously scattered in bits 
through different sections have been drawn t.ogether into one, 
and some .of the p.opular misconceptions that have arisen in 
past years (such as crossband working being f.orbidden) have 
been firmly shot dawn at last. But, as th.ose.of y.ou that have al
ready l.o.oked at the new c.onditi.ons wi ll have f.ound, the 
language and f.ormat are n.ot sa different fr.om the present 
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between the various FPOs unwanted administrative 
and the individual amateur. burden . 

Realistically the only If this were done the fee 
organisation capable of per megahertz could 
doing this job at the present pr.obably be negotiat~d at a 
time is the RSGB . Thus the level consistent with that 
Society is certain to get currently paid . There would 
involved , regardless of the no longer be the need to 
wishes of those who wait years for repeater 
presently control it . licences to be issued, nor to 

This could be seen as bad wait for permission for new 
news but in fact there is a m.odes such as packet. In 
shining light at the end of the other words, the amateur 
tunnel. The RSGB can, and population would have much 
should, apply t.o be the FPO mare control .over its own 
for those bands which are destiny . 
allocated to the amateur In a free market we are 
service on a primary basis . almost certainly going to 
These are the 3 .5 , 7,14, have to pay more for the 
21 , 28,50 and 144 MHz large segment of spectrum 
bands plus five microwave that we currently enjoy. The 
allocations. The RSGB would RSGB has the opportunity to 
pay an annual licence fee for minimise that increase at the 
the bands to the DTI and pay same time as being able to 
the other FPOs for have much more influence 
secondary allocations. As over the future of the hobby. 
part of the .overall package I urge the Society to take 
the RSGB would have to this opportunity while it is 
take on the responsibility for still available. 
issuing amateur licences, P. L. Gros/and G6JNS 
thus relieving the DTI of an Worcester 

Top Band Plan oso, I have worked several 
stations in this area and 

Reference Peter Chadwick 's understand the situation to 
"Horrible Huns .. on s.s.b. at be that they are restricted to 
the c. w . end of Top Band a very narrow band 
(page 20, July PV\I) . (1832-1835kHz) for s.s.b. 

Having used amateu r radio by their licence. 
to teach myself sufficient J. W. BarkerG3WAL 
German to hold a passable Rugby 

licence, still very much in the traditional "civil service " style. 
This licence revision has seen going on for a very long 

time- I can remember talking t.o a c.ouple .of .officials fr.om the 
Radio Regulat.ory Department about the licence at .one .of the 
last RSGB shows to be held in the main hall .of Alexandra 
Palace . before it was destr.oyed by fire , and that must be all .of 
ten years ag.o . At that time, they said that if I had any 
suggestions about changes to the licence, I sh.ould write in 
with them quickly , because a revisi.on was all but c.ompleted! 

W ith due respect t.o all th.ose who have been inv.olved in 
drawing up the new licence, I must confess t.o being very 
disapp.ointed that it has not been made much clearer, better 
.organised, and ab.ove all written in mare everyday language. 
Something more along the lines .of the current Highway C.ode 
would be far more likely to c.onvey t.o the average radi.o 
amateur just what rules are t.o be observed by him in following 
his h.obby. 

There are half-a-dozen or so points in the new licence which 
don't appear particularly clear to me, and I am querying these 
with the DTI. I hope to be able to bring you further c.omment 
and clarification in a future issue .of PW. 

N.ow that the review .of the main licence is complete, the DTI 
has promised to turn its attenti.on to the pr.op.osed N.ovice or 
Student licence, intended to enc.ourage mare new entrants 
into amateur radio. Far mare inf.ormation, watch this space. 

In the meantime, remember that the revised c.onditi.ons far 
Amateur Radi.o Licences A and B do not came int.o effect until 
1 January 1989. 

GeoffArnold 
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NiCad Hazard could be taken to avo id such 
hazards, such as : 1. adding a 
thermal cutout to the pack . 
2 . Including a plastics slide
on cover to prot ect the 
terminals whil st in transit. 3 . 
Including a warning notice 
with the equipment to alert 
users to the potential danger 
of battery packs . 

fan Barnes 

Sill. your I.tter 10 tile EditIIriII Offices ill Peo\e. 
the Iddrt .. ill .. _ ContMta,.... Writer of 
the Sltr Leller .ICII RIO"'" wit ..... I YOIIdMr 
worth £ 1 O. 10 speIId lIIittms fr8I!I our pca or .... 
Servic ... or 011 PW ... eII ........... WtIdtra. rtlll'illta or 
comput.r progrm camttn. AId ....... •• I £5 '. 
voucher for every other IeIIor ........ . 

Lener. must be origi1lal • .tid nOt dupliclttd to other 
magazin ... Wo restrve tile right to edit or shortlll IOY 
lener. Bri,f letters may •• rn.d viii our PrmeI 
M. ilbox numbor 202671191. Th. viIIws .xpro .... ill 
lelll" are not .ecnslrily tho .. of PfIICIit:It/ W".".... 

On a recent shopping trip I 
took my Yaesu FT-23R and 
a spare battery pack which 
were carried in my wife's 
shopping bag . All was well 
until on the return trip home 
in the car I could smell 
burning. On investigation it 
was not the car but the 
loose battery pack . 

What had happened was 
that the open contacts had 
come into contact with 
some silver foil . which had 
shorted them out . The area 
around the contacts had 
melted with the heat. and 
the complete case and 
NiCad cells were ruined. 
Although there was a small 
shoulder to slide the pack on 
to the radio . which offers 
some protection . the 
contacts are not actually 
protected from a short 
circuit in any other way . 

Bodmin Cornwall 
Whilst I was at r'ldio college, a 
student radio technician In the 
aeronautical section in the 
classroom next to ours had 

of the screwdriver was the 
handle! 

Since that day, I have had a 
very considerable respect for 
all forms of storage batteries. 
I even protect the terminals of 
dry cells if carrying them 
loose. Though there may not 
be enough power there to 
start a fire, they 're too 
expensive to risk flattening 
them by shorting across the 
terminals. - Ed. 

MIKE FASHIONS 
SEEN AT A 

RECENT RALLY 

the misfortune to drop a 
wooden-handled screwdriver 
across the terminals of a 24V 
bank of NiFe cells sitting 
under the equipment bench. 
There was one hell of a bang, 
and effectively all that was left 

The battery pack burnt 
through the shopping bag 
and could easily have set fire 
to other material in and 
around it. The situation 
could have been potentially 
fatal! 

I feel that some measures 

OUR SERVICES 
QUERIES 
We will always try to help readers having 
difficulties w ith a Practical Wireless project . 
but please observe the following simple 
rules : 

1. We cannot give advice on modifications 
to our designs, nor on commercial radio, 
TV or electronic equipment . 
2 . We cannot deal w ith technical queries 
over the telephone. 
3 . All letters asking for advice must be 
accompanied by a stamped, self-ad
dressed envelope (or envelope plus Inter
national Reply Coupons for overseas 
readers) . 
4 . Write to the Editor, "Practical Wire
less" , Enefco House, The Quay, Poole, 
Dorset BH15 1 pp, giving a clear descrip
tion of your problem. 
5 . Only one project per letter, please. 

COMPONENTS, KITS 
AND PCBS 
Components for our projects are usually 
available from advertisers . For more diffi
cult items, a source will be suggested in 
the article . Kits for our more recent pro
jects are available from CPL Electronics, 
and from FJP Kits (see advertise
ments) .The printed circuit boards are 
available from our PCB SERVICE (see 
page 42 of this issue) . 
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CONSTRUCTION 
RATING 
Each constructional project is given a 
rating, to guide read ers as to its 
complexity: 
Beginner 
A project that can be tackled by a beginner 
who is able to identify components and 
handle a soldering iron fairly competently . 
Intermediate 
A fair degree of experience in building 
electronic or radio projects is assumed. 
but only basic test equipment is needed to 
complete any tests and adjustments . 
Advanced 
A project likely to appeal to an experienced 
constructor, and often requiring access to 
workshop facilit ies and test equipment for 
construction , testing and alignment. Defin
itely not recommended for a beginner to 
tackle on his own. 

BACK NUMBERS AND 
BINDERS 
Limited stocks of most issues of PW for 
the past 18 years (plus a few from earlier 
years) are available at £ 1.30 each. includ
ing post and packing to addresses at home 
and overseas (by surface mail) . 

Binders, each taking one volume of PW 
are available Price £3 .95 to UK addresses. 
or overseas, including post and packing. 
Prices include V A T where appropriate 

CLUB NEWS 
If you want news of radio club activities, 
please send a stamped, self-addressed 
envelope to Club News; "Practical 
Wireless", Enefco House, The Quay, 
Poole, Dorset BH15 1PP, stating the 
county or counties you ' re interested in. 

ORDERING 
Orders for p .c.b .s. back numbers and 
binders, PW computer program cassettes 
and items from our Book Service. should 
be sent to PW Publishing Ltd., FREE
POST, Post Sales Department, Enefco 
House. The Quay, Poole. Dorset BH15 
1 PP, with details of your credit card or a 
cheque or postal order payable to PW 
Publishing Ltd . Cheques with overseas 
orders must be drawn on a London Clear
ing Bank. 

Credit card orders (Access. Mastercard. 
Eurocard or Visa) are also welcome by 
telephone to Poole (0202) 678558. An 
answering machine will accept your order 
out of office hours. 

SUBSCRIPTIONS 
Subscriptions are available £ 14 per 
annum to UK addresses and £ 18.50 over
seas. For further details, see the / an
nouncement on page 61 of this issue. 
A irmail rates for overseas subscriptions 
can be quoted on request. 
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NEWS DESK ... compiled by G4LFM and G8VFH 

Tilt Over TA7S 
"The communications 
capability of a commercial or 
amateur radio link relies 
upon its antenna, which in 
turn relies largely upon its 
mast ," or so says Radio 
Communications Hardware. 

They stock a tilt over mast 
mounting assembly which is 
designed to fit standard BS 
spec alloy or steel scaffold 
tubing . The assembly allows 
the scaffold poles to be 
either wall or post mounted 
and can be lowered out of 
sight when not in use . 

Supplied with the 
assembly are pre-stretched 
marine 8-plait rope, yacht 
quality tackle , 1000lb 
ratchet winch and all the 
necessary Rawlbolt fixings . 
You can have a different 
winch if you wish, as they 
can supply motorised 
winches and ones with 
brakes . The price of the 

Resurrected 
Callsign 
The West Yorkshire 
RAFARS Group have applied 
to resurrect the callsign of 
the defunct radio club of 
RAF Yatesbury or RAF 
Compton Bassett . 

They would like to hear 

Rally Calendar 
* August 14: The Flight 
Refuelling ARS and 
Bournemouth RAIBC Rally 
will be held at the FRARS 
Sports & Social Club, 
Merley, near Wimborne, 
Dorset . All the usual 
attractions will be there for 
all the family. Entrance is 
50p (children free) . Gates 
are open from 1 Dam to 
5pm. More details from: 
J ohn Fell. Tel: 0202 
691649. 
A ugust 14: The 1988 
Derby Mobile Rally will take 
place at the usual venue of 
Lower Bemrose School, St 
Albans Road, Derby. Doors 
open at 11 am. More details 
from : G3KQT. QTHR. 
August 28: The Annual 
Rally of the British Amateur 
Radio Teleprinter Group 
(BARTG) will again take 
place at Sandown Park 
Racecourse, Portsmouth 
Road, Esher. More details 
from : Peter Nicol G8VXY. 
Tel: 021-453 26 76. 
August 2 8 : The Galashiels 
and District ARS are holding 
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mast mounting assembly is 
£ 1 78 including V AT and 
delivery . 

If you would like to know 
more , contact : Radio 
Communications 
Hardware, 28 Cunningham 
Close, Ringwood, Hants. 
BH24 7 XW. Tel: 0425 
479226. 

from anyone who was a 
member, preferably an 
official , of either of these 
clubs just before the 
club / station closed in the 
1960s. 

If you can help in this 
matter, contact: 
G3FQH. 
QTHR. Tel: 0484 862390. 

their Open Day at the Focus 
Centre, Livingstone Place, 
Galashiels. There will be 
trade stands, a bring and 
buy as well as catering 
facilities . More from: John 
·Campbell GMOAMB. Tel: 
083522686. 
August 21 : The Essex 
group of the 934MHz Club 
UK are holding their 4th 
mobile rally at Brentwood 
Halfway House Ounction of 
the A 127 and A 128) . Doors 
open from 1 Dam to 4pm . 
There will be amateur and 
934MHz stations in 
operation. Admi')sion free , 
refreshments available . 
Steve Blinhorn G 1 XGP, 
102 Lord Roberts Ave, 
Leigh-on-Sea. 
September 4: The 21 st 
Preston ARS Annual Mobile 
Rally will be held at the 
University of Lancaster. 
There will be trade stands, a 
large Bring & Buy, licensed 
bar, snack bar and 
restaurant . Talk-in on S22. 
Doors open at llam (10.30 
for the disabled) . Admission 
by programme (50p includes 

The Uniden 2830 
This transceiver is a 28MHz 
(10m) mobile multimode. Its 
frequen cy coverage is 
28-30MHz in 500kHz , 
10kHz. 1 kHz or 100Hz 
tuning steps. 

The f .m mode a has wide 
or narrow filter option and 
there is lOW available on 
that mode too (continuously 
variable). There is lOW 
available for a.m . and 20W 
p.e.p. for s.s .b . 

Other features include a 

Maxpak 
Since the AGM held on June 
6 . Maxpak is without a 
secretary. The Chairman , 
Dave G4RVK , will be dealing 
w ith any correspondence on 
a temporary basis . 

The group 's digipeater, 
GB3AP, continues to be 
operational. The proposed 
site change is in an 
advanced stage with 
I f h IBA d c earance rom t e an 

DTI awaited. 
The joint project with the 

Midland Amateur Repeater 
Group for a second 
digipeater, GB7MM, is 
continuing . 
Dave Bentley G4RVK. 
70 Churnet Grove, 
Perton. Wolverhampton . 

free draw for colour TV) . 
Ample free parking . More 
details from: Godfrey 
G3DWQ. Tel: 077253870. 
*September 4: The Telford 
Radio Rally and Exhibition 
will be held at the T elford 
Racquet Centre, Telford. All 
the usual facilities and 
stands will be there . Talk-in 
on S22. Morse tests 
available through RSGB. 
Doors open 10.30 for the 
disabled, 11 am for everyone 
else. More details from : 
John G8ARS. Tel: 0952 
727719. 
September 4: The National 
Amateur Radio Car Boot 
Sale will be held at the 
Shuttleworth Collection, Old 
Warden Aerodrome, near 
Biggleswade, Beds . Gates 
open from 1 Dam to 5pm, 
admission 50p, parking free . 
The Shuttleworth Collection 
is a famous aircraft and 
motor museum. Also there 
is a restaurant, bar and 
children's playground. More 
details from : Wendy. Tel: 
0582451057. 
*PW /SWM in. attendance 

built-in v.s.w .r. / power 
meter, noise blanker, r. i. t . 
cont rol , r.f . input attenuator 
and auto squelch facility 
amongst others . 

For the full details on this 
rig , contact: 
Raycomm 
Communications Systems 
Ltd 
International House 
963 Wolverhampton Road 
Oldbury 
War/ey 
West Midlands B69 4RL. 
Tel: 027-544 6767 

FISTS Joins 
EUCW 
On June 1, the FISTS c. w. 
Club became a member of 
the European c. w . 
Association. To celebrate 
the first anniversary of its 
formation , FISTS are holding 
a Straight Key Week from 
0001 Z on Sunday 
September 4 to 2359Z on 
Saturday September 10. 
Non-members may 
participate and are also 
eligible for the FISTS 
Century Award . 

Entrants must score 100 
points for this award from 
contacts with FISTS 
members as follows: 
Contact with a UK or EU 
member = 1 point 
Contact with a member 
outside EU = 2 points 
Contact with FISTS club 
station GOIPX or GOIPX / A = 
3 points 
The award will cost non-
members £ 1. You must 
send in logs , signed by two 
independent operators 
(QSLs not required) showing 
date, band , ca ll and 
membership number of 
FISTS members worked to : 
Geo Longden G3ZQS, 
7 79 Cemetery Road, 
Darwen. 
Lancs. BB3 2LZ. 

Derby &- District 
Results 
If you took part in the Derby 
and District ARS 144MHz 
Contest , then you ' lI be 
pleased to know the results 
are out. Ron Ham mentioned 
them in Propagation 
recently , but if you missed 
that , a copy of the full results 
is available upon receipt of a 
s.a.e . Send your s.a.e. to : 
Derby & District ARS, 
7 79 Green Lane, 
Derby DE7 lRZ. 
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College courses 
Bristol: Brunei Technical 
College, Ashley Down, 
Bristol will again be running 
three different evening 
classes for radio amateurs, 
starting in September. 
Monday evenings is Morse 
classes and Thursday 
evenings is a practical 
course for the radio amateur. 
Enrolment is September 6 
and 7. The course tutors are 
Phil Brouder G3ZJH and 
David Heald . More details on 
027247247 ext 2764, 
Greater Manchester. Both 
courses mentioned here 
begin at the start of the 
September term at Reddish 
Vale Evening Centre, 
Reddish Vale Road, 
Stockport, Cheshire SK5 
7HD. Enrolment will take 
place on 19, 20 and 22 
September between 7 and 
9pm. The RAE course will 
be for 25 sessions leading 
up to the exam in May 1989, 
but faci lities will be available 
to sit the December 1988 
exam as a re-sit or for those 
wishing to obtain the licence 
quickly. The lessons will run 
on Monday evenings 
between 7 and 9pm. 

A Morse course of 25 
lessons for all levels of 
ability up to about 17 
w .p.m. is available. Several 
tutors will be there to assist . 

Field Craft 
Trophy 
One of the new arena events 
taking place at Hamfest '88 
(at the Flight Refuelling 
Sports & Social Ground, 
near Wimborne, Dorset) will 
be a team antenna mast 
erection contest . 

Teams of up to five people 
may enter and the winning 
team (those who put the 
mast up quickest and 
straightest) will be 
presented with the FRARS 
Hamfest Trophy . Dr Julian 
Ganaway G3YGF, Executive 
Vice-President of the RSGB, 
has agreed to present the 
trophy . 

The mast and the guy sets 
will be provided on the day , 
together with hard hats and 
a teach-in beforehand . Entry 
forms and further details on 
Hamfest '88 , on August 14, 
can be obtained from : 
John Fell GOAPI, 
14 Rectory Avenue, 
Carte Mullen, 
Wimborne, 
Dorset. 
Tel: 0202 691649. 

These classes are on 
Thursdays from 7 to 9pm. 
More details from Dave 
Wood on 061-4809157 
most evenings. 
Hendon: Hendon College, 
Corner Mead, Grahame Park, 
Colindale, London are 
offering the RAE course 
again this year. It will be held 
on Tuesday evenings from 
7 .30 to 9 .30pm and the 
tutor will be Tony Essex. For 
enrolment details, please 
telephone: 07-2008300. 
Rugeley: An RAE course 
will be held at Rugeley Adult 
Education Centre (formerly 
Aelfgar School), Taylors 
Lane, Rugeley, Staffs. 
Classes commence on 
Thursday September 15 at 
7pm. Details from: John 
Teece. Tel: 088942972. 

They are also hoping to 
provide a single term Morse 
class, but must have a 
minimum of twelve students 
guaranteed. Contact John 
Teece if you 're interested. 

Barking: The Barking Radio 
& Electronics Society will be 
holding both RAE and Morse 
classes starting in 
September. The RAE 
classes will be on Mondays 
and the Morse classes on 
Tuesdays, both start at 
7 .30pm. More details from: 
Paul G4ULK. OTHR. Tel: 

OB Equipment 
Wood & Douglas , known to 
many in the amateur radio 
field for their kits, 
announced their latest in 
commercial equipment 
recently , the PMRL-030 
Portable Reporter Radio 
Link . 

This unit integrates an 
extended audio u.h.f . 
transmitter with a v .h.f . 
cuing receiver and " off-air" 
station monitor. Its features 
include microphone or line 
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01-553 1172. 
Chingford: The Adult 
Further Education Centre, 
Simmons Lane, Friday Hill , 
Chingford E4 will be running 
Morse classes on Mondays 
at 7 .30pm.lt w ill cater for 
beginners to advanced, and 
they arrange a Morse test 
for you at the end of the 
course . The f irst class is on 
September 19. Details from 
the tutor: Tel: 0992 
775768. 
Clacton: The Clacton Adult 
Education and Youth Centre, 
Green Lodge, 180 Old Road, 
Clacton-on-Sea will be 
holding an RAE course. 
Enrolment starts the week 
commencing September 12. 
Course tutor available on 
September 14 for any 
specific questions regarding 
the course. More details: 
Clacton-on-Sea 424 757. 
Harwich: The Harwich 
Centre, Adult and Youth 
Education, Main Road, 
Dovercourt, Essex will be 
holding an RAE course . 
Enrolment is September 10, 
12 and 14. The course tutor 
will be available on Saturday 
September 10 for any 
specific questions regarding 
the course. More details on: 
Harwich 2467. 
Kidderminster: The 
Kidderminster College, Hoo 
Road, Kidderminster, 

level output , common 
receiver volume control , 
auto off-air/cuing electronic 
audio switch, internal power 
source for electret 
microphones , remote p.t .t . 
facility , two or three antenna 
operation and low battery 
indicator. 
Wood & Douglas. 
Unit 12-13, 
Youngs Industrial Estate, 
Aldermaston, 
Reading RG7 4PO. 
Tel: 07356 71444. 

Worcs. will run RAE classes 
on Wednesdays from 1900 
to 2100. The f irst class is on 
September 14. A Morse 
class w ill run on Tuesdays 
1900 to 2 100 starting on 
September 13. Enrolment is 
September 5, 6 and 7 from 
1400 to 2000. More details 
from : D. Oakley GODAA on 
Kidderminster 820811 
(day). 
Manchester: The North 
Trafford College of Further 
Education, Talbot Road, 
Stretford are running a 
series of courses for the 
radio amateur. Theory 
classes are Wednesday 
mornings or Thursday 
evenings. Morse code is 
Tuesday evenings or 
Wednesday afternoons. 
Amateur Television is 
Wednesday mornings and 
Advanced Morse Code is 
Monday evenings . 
Enrolment dates are 
September 7,8 and 9 . The 
lecturer is Mr J . T . 
Beaumont G3NGD. For more 
details : Tel: 067-8723737. 
Welwyn: G. Stonier will be 
running an RAE course from 
De Havilland College, The 
Campus, Welwyn Garden 
City, Herts . The classes 
commence September 15 at 
6 .30pm. Enrolment may be 
in the previous week, or on 
the night. 

Can You Help? 
We get some unusual 
requests for help in PW 
offices from t ime to time . 
James Jukes, Dodd & Co are 
executors for Mr J. Slater 
deceased and are trying to 
trace a missing beneficiary . 
Mrs Alice Bolton, who 
formerly lived at 6 St Philip ' s 
Close, Formby, Merseyside, 
has a son David Bolton who 
is a licensed amateur. 

So if you know where 
David Bolton may be 
contacted , then please get in 
touch with the executors . 
James Dukes, Dodd & Co., 
1 Starkie Street. 
Preston PR 1 30L. 
Tel: 0772 53993. 

Mr Williams has been 
given a Trio communcations 
receiver, the 9R-59DE. He 
believes it was 
manufactured around 1965 
and would be grateful for 
any information , like circuits 
or manuals , that readers 
have on this receiver . 
J. J . Williams, 
"Alltween", 
44 Mayfield Drive, 
Buckley, Clwyd CH7 2PN. 
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NEWS DESK compiled by G4LFM and G8VFH 

Can You Help? 
continued 

Does anyone know the 
address of PAN Interntional, 
or do you know where a 
PAN Crusader X radio may 
be purchased? Apparently 
the PAN Crusader X is very 
similar to a Grundig Satellit 
2400, but only has one 
speaker . If you can help , 
contact : 
A . A. J. Tregoning. 
40a Trevan Road. 
Penzance. 
Cornwall TR 18 2RT. 

Mr Chick has 
approximately 12 years of 
Practical Wireless available to 
anyone who is interested . 
They date from 1964 
through 1976. If you are 
interested , he would be 
grateful if you could act 
quickly as they are moving 
soon. 
Michael Chick. 
Mardy House. 
Hengoed. 
Oswestry. Salop. 

Klippon 
Connector 
The latest addition to 
Klippon 's range of p .c.b. 
connectors is the SGE5 
series . 

These two-part 
connectors accept 
conductor up to 2.5mm2 and 
are designed and tested for 
compliance to VDE 0100 
groups Band C. Features 
include an operational 
current rating of 10A and 
voltage ratings of 380V a.c . 
for the 5 .08mm pitch 
version , or 500V a.c . for the 
7 .62mm type . 

In addition , guide pins are 
provided to enable accurate 
mating and to allow access 
for test plugs . The series 
has several accessories 
including a label marking 
system, coding pins to 
ensure polarisation and end 
plates that permit modular 
assembly . 
Klippon. 
Power Station Road. 
Sheerness. 
Kent ME12 3AB. 
Tel: 0795580999. 
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RendarKnobs 
This range of accessories 
are made from a highly 
durable phenolic material. 
This means they will tolerate 
higher temperatures than 
normal. 

RSGBHF 
Convention 
The 1988 RSGB HF 
Convention will be held at 
the Belfry Hotel. Milton 
Common (beside the M40 
just east of Oxford) on 
Sunday , September 25. 
Admission to the 
convention is £3 and doors 
open at 1 Oam. 

The event is intentionally 
different from the usual rally 
or exhibi tion as it focuses on 
the social side of the hobby . 
It provides a place for all 
interested in h. f . operating 
to meet and discuss their 
recent activities , triumphs 
and disasters, as well as to 
hear presentations from 
experts on various aspects 
of h.f . radio . 

Exhibitors are expected to 
include RSGB affiliated 
interest groups such as 
G-QRP, BYLARA, WAB, 
Southern UK FM Group, 
RAFARS and the Chiltern OX 
Club . That's as well as RSGB 
committees covering 
propagation studies, e.m.c. , 
h.f. and h.f. contests. 

Pile-up experts are invited 
to test their skill on a 
fiendishly difficult 
simulation, and DXers can 
test their knowledge on a 
quiz compiled by RSGB OX 
News Sheet editor, Brendan 
McCartney G4DYO. 

Lecturers will include 
members of the G-QRP Club, 
WOAIH on running a US 
contest super-station and 
Paul Granger F6EXV on the 
recent DXpedition to 
Kingman Reef and Palmyra. 

The units are available in 
four designs, plain, slimline , 
skirted and skirted with 
wings. Each type comes in 
three sizes . 

Accessories include 
pointers, nut covers, ring 
nuts, transparent skirts, 
stators and function 
indication discs. The shaft 
size for all types is 0 .25in . 
Outside diameters available 
for the skirted versions are 
19. 1, 28 .2 and 41.9mm, 
unskirted types are 14, 21 . 1 
and 29.5mm . 

More details on these 
products from : 
RendarLtd. 
Durban Road. 
South Bersted. 
Bognor Regis. 
West Sussex P022 9RL. 
Tel: 0243 825811 . 

I Auction Br 
Barbecue 
The annual amateur radio 
auction and barbecue will 
again take place at the 
Cricket Pavilion, " B" 
Building Entrance, BTI Radio 
Station , A5 Trunk Road , 
Hillmorton , Rugby , on 
September 20 . It ' s 
organised by the Rugby 
ATS. 

The admission charge is 
only 20p per person and the 
large car park is free. 
Anyone may place an item in 
the auction, with or without 
a reserve price , free of 
charge. However, the Rugby 
A TS will retain 10 per cent 
(£ 1 0 maximum) on all items 
sold. 

Cable Length 
Checker 
Sole x has added the 
ME 15 1 0 Cable Length 
Checker to its ever growing 

Special Event 
Stations 
GB2CPC: The Dragon ARC 
in association with Penrhyn 
Castle , Bangor, Gwynedd 
will be holding their special 
event station from August 
19 to 21 . An amateur TV 
station will be set up and 
operated as well as an 
exhibition of vintage radios 
and equipment. Dewi 
Roberts GWOABL. Tel: 
0248713647. 
GBl RLD: Two members of 
Radio Link-Derby Hospital 
Broadcasting will be 
operating the special event 
station from the outside 
broadcast caravan at the 
City Hospital , Derby . They 
will be using 144MHz v .h.f. 
on September 17 and 18 
from 1000 to 1600. John 
Huddlestone G 1 UJX. Tel: 
Derby 676822. 
GB2NTS: This station will 
be on the air on August 
20 / 21 from Culzean Castle 
(19km south of Ayr) . It's to 
ce lebra ts the 20uth 
anniversary of the death of 
Prince Charles Edward 
Stuart . Culzean Castle is a 
National Trust property . 
M ore details from: Paddy 
GM3MTH. QTHR. 
GB2WVR: This station will 
be on the ai r for the World 
Veteran Rowing 
Championships in 
Strathclyde Country Park , 
Motherwell . The rlates for 
this event are S,m tember 5 
to 11 . For more details 
contact : Brian GMOEGI. 
QTHR: or Paddy GM3MTH. 
QTHR. 

range of test equipment. 
The unit incorporates 

many features . Fault location 
is available for diverse cable 
types including coaxial 
cables, twisted pair, power 
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1800W PSUs 
The Series 9 range of 
SuperSwitch power supplies 
from Bonar Advance have a 
rating of 2V / 220A up to 
48V/36A 

Features include, user 
selectable input voltages of 
90-132 or 180-246V a.c. 
(47-63Hz) ; output voltages 
of 2-48V d .c. which are 
user adjustable via a front 
panel potentiometer; an 
efficiency of typically more 
than 75 per cent and 
overvoltage and thermal 

Marconi 
Spectrum Award 
This award can be obtained 
for both h.f. and v .h.f . 
working 

UK & EU h.t. section 
Each applicant requires 10 
stations on each of 5 
different bands, but at least 
10 of the total number of 
QSOs must have been c.w . 
All modes can be used . 
Endorsements are available 
for all c.w. claims . 

OX h.t. section 
Each applicant must work 
five stations in five bands, all 
modes count but at least five 
of the total QSOs must be 
c . w . Endorsements available 
for all c.w . 

No QSL cards are required 
in either section, logs must 
be signed by two local 
amateurs or club official. 

The callsigns IP 1 TTM and 
114FGM count for five points 
each . 

cable, Cabtyre Cable and 
multi-conductor shielded 
cable. 

A four-digit display 
enables the measuring of 
coaxial cable from 10 to 
2000m. It also indicates 
whether the cable 
termination is "open" or 
"short" . You can also select 
either feet or metres at the 
touch of a button. 

Rechargeable Ni-Cad 
batteries, and a.c. adapter 
and car battery cigarette 
lighter attachment are 
standard accessories 
supplied with the unit. 

Full specification details 
are available from: 
Solex International, 
95 Main Street, 
Broughton Astley, 
Leics. LE9 6RE. 

shutdown protection as 
standard . 

The SuperSwitcher Series 
9 also has a line regulation of 

UK & EU v .h .f . section 
A minimum of three bands 
must be used with a 
maximum of five stations in 
anyone country . The award 
can be given for a singular 
record breaking contact that 

The 1988 Rental Catalogue 
from Livingstone Hire makes 
interesting reading. The 
rental periods quoted for in 
the catalogue are for 1 
week, 12 weeks or 24 
weeks hire . Prices range 
from just a few pounds to 
several hundred pounds -
depending upon the piece of 
equipment concerned. 
Livingstone Hire Ltd" The 
Rental Centre, Livingstone 
House, 2-6 Queens Road, 
Teddington, Middx. 
STC Instrument Services 
have produced a 320-page 
catalogue covering 
equipment ranging from 
computers to oscilloscopes 
from over 65 different 
suppliers. STC Instrument 
Services, Dewar House, 
Central Road, Harlow, 
Essex CM20 2TA. 
Oriel Scientific Ltd have a 
1 2-page catalogue called 
Reflectance Materials & 
Standards. Described in the 
catalogue are newly 
developed diffuse 
reflectance materials. These 
new materials are ideal for 
fabricating reflectance 
components such as laser 
cavities and reflectance 
standards. Oriel Scientific 
Ltd. PO Box 31, 1 Mole 
Business Park, 
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5mV or O. 1 per cent and a 
load regulation of 1 OmV or 
0 .2 per cent at any load up 
to 100 per cent of rated load 

has international 
recognition . 

All modes may be used, 
but five QSOs using c. w . are 
mandatory within each 
claim . No QSLs required, 
just the usual signatures. 

Catalogues 
Leatherhead, Surrey KT22 
7AU. 
The second edition of the 
BICC-VERO Electronics 
Handbook is available . It 
offers a complete guide to 
the range of products and 
services available from the 
company . 
BICC-VERO 
Electronics Ltd. 
Electron Way, 
Chandler's Ford, 
Eastleigh, Hants S05 5ZR. 
A new short-form catalogue 
from Bruel & Kjaer gives 
details of their high-quality 
instruments and 
transducers . 

It has 64 pages, is 
illustrated, and contains 
details on instrumentation 
for sound and vibration 
analysis, environment 
monitoring as well as 
general-purpose equipment 
for measurement and 
analysis. 

Complete specifications 
are given , along with 
application examples . 

For more information, 
contact: 
Bruel & Kjaer (UK) Ltd. 
92 Uxbridge Road, 
Harrow HA3 6BZ. 
Tel: 01-9542366. 
STC Services has produced 
their largest-ever Tool Book. 

with remote sensing . Ripple 
and noise are 1 per cent or 
50mV peak-to-peak , 
whichever is greater, and the 
temperature co-efficient is 
better than 0 .02%(C. 

The power supplies are 
supplied in industry standard 
case sizes and have an 
operating temperature range 
of 0 - 70·C. 
Bonar Advance Ltd., 
Raynham Road, 
Bishop 's Stortford, 
Herts. CM23 5PF. 

Special event stations on the 
Isle of Wight and Flatholm 
Island count as five points . 

The award costs £5.50, 
but for more details of the 
rules or any explanations , 
contact the Awards 
Manager . 
V. Scambell G3FWE 
Marconi Radio & 
Electronics Club 
Solent View 
78 Slade Road 
Isle of Wight 

It features over 2600 
products, some are 
illustrated in full colour. 

The catalogue is sectioned 
into four main areas 
covering tools, assembly 
aids, production materials 
and batteries. 

Copies are available free 
of charge from : 
The Tool Group. 
STC Electronic Services, 
Edinburgh Way, 
Harlow, 
Essex CM20 2DF. 
Tel: 0279 626777. 
The Summer 1988 edition 
of the Cirkit constructors' 
catalogue is now available. 
A special attraction for the 
first 500 constructors to 
send in an order over £50 
(excluding V A T) is a free 
digital travel alarm . Cirkit is 
also running its popular 
competition once again, 
with one of the new 10MHz 
oscilloscopes as first prize. 
Prizes for runners-up are 
auto-ranging multimeters 
and electronics toolkits . 

For customers wishing to 
place orders by telephone, 
Cirkit have made the number 
0992 444111 a direct line 
to the sales desk . A new 
number, 0992 441306, is 
now available for enquiries 
to other departments . 
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Feature 

Apartment HF 
TX Antennas 
Part 3 
In this final part of this article by 
Richard Q Marris, we'll look at practical designs 
for "in-room" loop antennas. 

The half wave loop antenna consists of 
a IJ2 of wire bent as in Fig. 3.1 a. It is a 
question of opinion as to whether it is a 
true loop antenna or a bent dipole; but 
anyway it does look like a loop! The 
maximum field direction is as shown, 
but having said that there is no direc
tion in which the radiation from the 
loop falls to zero. The radiation resis
tance of this antenna is reckoned to be 
around 50n. 

The loop has many attractions to the 
"in-room" amateur particularly on the 
h.f. bands. If a J 4MHz version is taken 
as an example, each side of the antenna 
is about 2.44 metres, and on 28MHz 
this dimension would only be J.2 
metres. In the case of the 28MHz 
version it could be mounted on a frame 
and with a little manoeuvering both 
vertical and horizontal sloped orienta
tion could be tried. 

On J 4MHz physical circumstances 
will , in all probability, necessitate hori
zontal erection, which can obviously 
be fitted around the room. Make sure 
that the antenna is spaced away from 
the ceiling and walls by at least 
300mm. The antenna could also be 
diamond shaped, allowing the feed 
point to be in one corner; a much more 
convenient spot for the transceiver. It 
also means that the antenna insulators 
are conveniently sited in the corners of 
the room . At frequencies below 
J4MHz this antenna becomes too large 
for most situations; with a side 
measurement of nearly 5 metres for the 
7MHz band. 

Insulator 

la) SOn 

Ib) SOn Ic) SOn 

Fig. 3.1 
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Construction 
Having cut the loop wire to the 

optimum frequency, it will be found 
necessary to adjust the antenna to 
resonance. This can be done as shown 
in Fig. 3.1 b with short tuning stubs 
bent back against the radiator loop. 
However, this arrangement makes for 
a rather tricky installation, with extra 
insulators, etc. An alternative and pre
ferred method is shown in Fig. 3. J c. 
This matching system consists of a 
length of 300n ribbon feeder which is 
pruned back until resonance is 
achieved. Bear in mind the transmitter 
must be turned off during the act of 
cutting the 300n line. 

This type of antenna has been used 
on both the 21 MHz and 14MHz bands 
to good effect. 

Multi-turn Round 
Room Loop 

Several variations of this 3.5MHz 
loop have appeared in American maga
zines over the years, but the design has 
never been tried by the author. A 
second version is also recalled for the 
7MHz band. This antenna has been 
included for interest, as someone 
might like to experiment with the idea. 

The basic details for the 3.5MHz 
antenna can be seen in Fig. 3.2. It 
consists of a IJ2 of pvc covered wire 
wound around the circumference of 
the room in three turns. The loops are 
suspended at the corners of the room 

Fig. 3 .2 

1S0mm 
between turns 

with string, with a spacing of 150mm 
between turns. In one article the IJ2 
length was wound 4 times around the 
room and appeared to be rectangular 
in shape. 

The antenna is tuned to resonance 
with a 500pF variable capacitor C2, 
with L apparently matching the device 
to the low impedance of the transmit
ter. In some versions C I was included 
but in others it was not. 

The write-ups in every magazine on 
the performance of this type antenna 
have been good, though no transmit 
power has been mentioned. It was also 
stated that this loop is a little tricky to 
use! Well . .. 

Conclusion 
An efficient 100W transmitter feed

ing an efficient outdoor antenna will 
invariably out-perform a IOW trans
mitter being used with an "in-room" 
antenna. However, the latter will out
perform a 100W transmitter feeding 
an inefficient outdoor antenna, in 
which only a small percentage of the 
100W is being actually radiated. After 
years of experience the author knows 
this situation not to be too uncommon. 

The cure for a poorly radiating an
tenna does not lie in feeding the an
tenna with more power, but in improv
ing the efficiency of the antenna. 

The ideas promoted in this article 
will hopefully spur on those amateurs 
and s.w.l.s that have restricted living 
conditions. Most, if not all the anten
nas shown will work equally well out
side, i.e. in small pocket handkerchief 
gardens. 

In most locations it should be possi
ble to cook up an "in-room", or res
tricted space h.f. antenna; feed it with 
r.f. power and get acceptable results. 
This after all is far better than just 
giving up, and the DX worked will 
seem all that more exciting. 

You will probably find on the 
14MHz and 3.5MHz bands, that the 
reports given by stations within an 
approximate radius of 80km, are not 
very favourable. The author has no
ticed that these stations seem to be 
jumped over by the signals being radi
ated from an "in-room" antenna. At 
the present QTH, operating to the east 
and west is good; south isn't bad but 
the north is very poor. This can proba
bly be explained by the mass of the 
building being greater in a northerly 
direction. 

The answer to the whole problem 
really, is to develop crafty, even de
vious non-conformist technical an
tenna skills, together with high operat
ing standards. If the textbook accepted 
rules will not fit into the space avail
able, then bend or break these rules. A 
well-known American authority on an
tennas once told the author "if an 
antenna works then it must be 
right-however unorthodox it is"-or 
words to that effect. PW 
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PROGRAMMABLE SCANNING RECEIVERS 

THE BEST CHOICE FOR YOUR HOME OR CAR 

~ Realistic PRO·2004. The ultimate in today's solid-state 
high-technology scanners! Delivers a wide range of 
frequencies not found on most scanners. Search mode finds 
new channels, selectable scan and search speeds, two
second scan delay. Lock-out key for temporarily bypassing 
channels. Squelch control and priority function. Continues 
tuning from 25-520 MHz and 760-1300 MHz. 300 channels for 
storing frequencies. Large LCD channel/frequency display 
with electroluminescent back lighting, buitt-in speaker, 
telescoping aerial. Jacks for extemal aerial, head phone, 
extemal speaker, tape record and DC power supply. 
Measures: 23 /1 6 x 1011 /16 X 811 /1 6 " . Mains operation (or 13.8 
VDC neg. gnd. power cord, extra). Memory back-up requires 
9v battery. 20·9119 ...... ...... .. .. .. .. .... .......... .. .. .... .. .. . £349.95 

[ID Realistic PR0-2021. Features direct keyboard entry, 
search and scan in two speeds and two-second scan delay. 
Priority function will automatically switch to the priority channel 
when a call is received on it and individual lock-outs for 
temporarily bypassing channels. Scan up to 200 channels in 
these bands: VHF La 68-88 MHz, VHF AIR 1 08- 136 Mhz, VHF Hi 
138-174 MHz, UHF Lo 380-470 MHz and UHF Hi 470-512 MHz. 
Easy-to-read LCD channel/frequency display with 
electroluminescent back-lighting, squelch control and buitt-in 
speaker, telescoping aerial. Jacks for external speaker, 
external aerial, tape recorder and DC power supply. Size: 31/8 

x 10 lf4 X 8". Includes mounting bracket for mobile use and DC 
power cord. Mains operation (or 13.8 VDC neg. gnd.). 
Memory back-up requires 9v battery. 20·9113 ... ... £219.95 

Prices may vary at Dealers. Offers subject to avallabllHy. 

Tandy, Tandy Centre, Leamore Lane, Bloxwich. Walsall, West Midlands. WS2 7PS 
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Feature 

Valved 
Communications 
Recei vers The BC-348 (Part I) 
Beginning this month, Chas E. Miller 
looks at the famous BC-348 series of 
airborne receivers, used by the US Air 
Force during World War 2 and for a 
number of years afterwards. In this 
issue he describes the circuit arrange
ments used, and in Part 2 he deals with 
modifications and realignment 
procedures. 
The BC-348 series ran to several mark 
letters during its long production 
history, and although the outside ap
pearances were similar, internally 
there were considerable divergences, 
particularly with the later models. The 
basic common specification was of a 
superhet having two Lf. stages, 
frequency-changer, three i.f. stages, 
detector/a.g.c. , and output stage. There 
was no intermediate a.f. amplifier 
between detector and output. The fre
Quency-changer stage in the earlier 
marks consisted of separate mixer and 
local oscillator valves, later altered 
to a single-valve configuration. The 
early marks had a b.f.o. combined 
with the 2nd i.f. amplifier, whilst the 
later types had it combined with the 
detector/a.g.c. valve. The frequency 
coverage was the same for all 
marks: 200-500kHz, I.S-3.SMHz, 
3.S-6MHz, 6-9.5MHz, 9.S-13.5MHz 
and 13.S-18MHz. 

The power source being the aircraft 
24V service battery, the valve heaters 
were arranged in series-parallel to pre
sent a nominal 2S.2V load. The h.t. 
was supplied by a dynamotor rated at 
28V input and approximately 23SV 
output at 7SmA. Why 28V, you may 
ask. 

Well , a lead-acid accumulator of 
nominally 24V (12 two-volt cells) gives 
26.4V when fully charged (2.2V per 
cell). However, when on charge the 
terminal voltage will be of the order of 
28V, hence the input rating of the 
dynamotor. Resistors were also placed 
in the heater circuit to reduce the 
voltage suitably, as the battery was 
expected to be on charge throughout 
operational flights. Similarly, a no
minal 12V battery gives 13.2V fully 
charged and has a terminal voltage of 
around 14 V on charge. 

22 

Another series of receivers num
bered BC-224 was in concurrent pro
duction , these models being identical 
with the BC-348 except for the power 
source, viz. , 12.6V battery. The follow
ing notes will, therefore, be generally 
applicable to the two types. 

Circuit Description 
Models prior to suffix -J (Fig. 1.1) 

The antenna input is taken via a 
small trimmer to the control grid of the 
1st r.f. amplifier (V I , VT86/6K 7) 
which is an r.f. pentode operating with 
both manual and automatic gain con
trol. Single tuning inductances for the 
grid circuit are selected by the band 
switch. Transformer coupling is used 
to transfer the signals to the 2nd r.f. 
amplifier (V2, VT86/6K 7), another r. f. 
pentode having manual and automatic 
control , and which additionally has a 
balancing potentiometer in its cathode 
circuit (commoned with that of V I for 
manual control) which is adjusted for 
minimum "noise". Similar coupling 
passes on the signals to the mixer valve 
(V3, VT91/6J7), a straight r.f. pentode 
with cathode-coupling to the local os
cillator triode (V 4, VT65/6CS). The 
intermediate frequency is 915kHz. 

The first i.f. coupling transformer 
incorporates an optional narrow-band
width crystal filter for c.w. reception. 
The first i.f. amplifier (VS , VT86/6K 7) 
is followed by a double valve having 
triode and vari-mu pentode sections 
(V6,VT70/6F7). The latter is em
ployed as the 2nd i.f. amplifier. Both 
these stages share the manual and auto
gain control applied to the r.f. ampli
fiers. The 3rd i.f. amplifier (V7, 
VT93/6B8) is the pentode section of a 

double-diode-pentode valve. This is 
operated with neither type of gain 
control , a fixed bias of 21 V being 
applied to its cathode. Most of this 
voltage is used to delay the a.g.c. 
action , the diode concerned having a 
common cathode, and thus part of the 
voltage is fed back to the control grid of 
the pentode so that it receives an 
effective bias of no more than 2V. The 
a.g.c. diode, being returned to chassis 
by its load resistor, receives the full 
21 V bias whilst the detector, being 
returned to cathode, receives zero bias. 

Audio frequency signals appearing 
on the secondary of the fourth i.f. 
transformer are taken directly to the 
manual volume control without any 
elaborate i.f. filtering network. When 
automatic gain is in use the manual 
control operates normally, passing sig
nals at the desired level to the grid of 
the output valve (V8, VT48/41, or 
VT I S2/6K6GT). When manual gain 
control is selected, the a.f. control is 
bypassed to maximum and the output 
of the receiver controlled entirely by 
the cathode voltage applied to V I, V2, 
VS and V6. The a.f. and r.f. gain 
controls are mounted in tandem and 
operated by one and the same knob. 
(Cf. R 11 SS). The earlier VT48/41 out
put valve is, in fact , electrically identi
cal to the VT I S2/6K6GT which super
seded it, the difference lying in the 
shape of the envelope and the type of 
base. The 41 is a UX-base valve with 
conventional curved envelope whereas 
the 6K6GT has an octal base and a 
small tubular envelope. 

The optional b.f.o. employs the tri
ode section of V6 in a conventional 
tuned-anode, tuned-grid circuit with 
permeability tuning of the induc-
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tances. The output is coupled to the 
anode of the pentode section ofV6 by a 
small capacitor consisting of a few 
turns of wire around the lead to the i.f. 
transformer primary. 

Circuit Description 
Models with suffix -J and later 
(Fig. 1.2) 

The antenna input passes to one of 
the r.f. transformers selected by the 
band-switch and having tuned second
aries, but with a measure of direct 
coupling (via a 7pF capacitor) to the 
control grid of the first r.f. amplifier 
(V 1, VTlI7 /6SK 7). This is the single-

...... 

..... 
, 
, 
o 
o 

ended version of the 6K7, and is 
electrically similar. It has, however, an 
improved mutual conductance and 
differen t inter-electrode capacities. 
Resistance-capaci tance coupling is em
ployed to the coils in the grid circuit of 
the 2nd r.f. amplifier (V2, VT117/ 
6SK 7) . Those for the 1.5-18MHz band 
are r.f. transformers , whilst the 
200kHz-500kHz band has a single 
winding. A very similar system is used 
to couple the signals from V2 to the 
frequency-changer stage. Both r.f. am
plifiers have manual and automatic 
gain control but the balancing poten
tiometer In the cathode circuitry is 
omitted. 
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The resistance-capacitance inter
valve coupling appears to have been a 
somewhat retrograde step on a penta
grid frequency-changer valve in place 
of the former mixer/loca l osci llator 
arrangement. The type chosen for the 
job (V 3, VT I 50/6SA 7) has a good 
performance up to 6MHz, above 
which even the makers admitted that 
oscillator action was a little tricky to 
obtain and maintain consistently 
throughout tuning bands; therefore a 
separate local oscillator was recom
mended. Nevertheless, in the BC-348 
the 6SA 7 was used on its own, with the 
typical cathode-coupled oscillator cir
cuit. The intermediate frequency IS 
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once again 91 SkHz. 
Conventional i.f. transformer cou

pling is used from the anode of V3 to 
the grid of the 1st i.f. amplifier (V 4, 
VTlI7/6SK7), operating with manual! 
auto gain and sharing a common cath
ode resistor with the 2nd i. f. amplifier 
(VS, VTI17/6SK7). Between these two 
valves is another example of resis
tance-capacitance coupling with a ru
dimentary tuning arrangement in the 
grid circuit of VS. There is also an 
optional crystal filter included in 
this coupling device, shorted out when 
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not required. A normal i.f.t. couples 
VS to the 3rd i.f. amplifier (V6, 
VT IIS/6SJ7). Th is is a straight r.f. 
pentode operating in much the same 
way as the 6B8 in the earlier marks as 
regards bias arrangements, although 
the detector/a.g.c. diodes are now to be 
found in anoth e r valve (V 7, 
VT233/6SR 7). The latter is a double
diode-triode with the triode section 
used for the b.f.o. Its cathode is con
nected to that of V6 to provide delay 
bias for the a.g.c. The a.f. coupling to 
the output stage (V8, VT I S2/6K6GT) 

is as described for the earlier marks. 
The r.f. gain control, heater and h.t. 
provisions are also virtually identical. 

NEXT MONTH 
Chas E. Miller looks at some of the 
modifications appropriate to the BC-
348, including the provision of mains 
power supplies. loudspeaker output. ex
tra i.f and a.f sensitivity. separation of 
r.f and a.f gain controls. fitting an S
meter. and adding medium-wave cover
age, plus notes on servicing and 
realignment. 
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SCANNERS 

BEARCAT BY unil1en 
UBC 175XL I 

- -

RAYCOM 
COMMUN ICAT IONS SYSTEMS L TC 

SCANNERS 
YAESU FRG9600 from the company who specialises in fining extra options. 
as supplied to Government departments and professional bodies. We also 
upgrade existing models. please call for more details. prices. delivery and 
information . 
Vaesu FRG9600 BaSIC Modellmproyed 'S' Meter + Sens .. . .... .. . £465.00 
Vaesu FRG9600/ RWC Mk2 60·950MHz 'N' Connector Fined . ... £496.00 
Vaesu FRG9600/ RWC MK3 HF l00KHz·95OMHz plus Mk2 Spec. £595.00 
Vaesu FRG9600/ RWC Mk5 HF 5OKHz·95OMHz Active Mixer ..... £&25.00 
y .... P.llViclooIJoilIor ..... ... .............. ..... ......... ... ........ ..................... £27.50 

IHHI . _ TEL: 021 -544 6767 
Icom ICR7000 25M·2GHZ superb quality professional Rx .. .......... £859.00 
Icom ICR7000! AH7000 Receiver plus Matching Discone .. ......... £937.60 
Kenwood RZ 1 New 500f<Hz·950MHz. Wide and Narrow AMI FM ...... PO" 

RAYCOM ARE TRADE AND RETAIL 
DISTRIBUTORS FOR THIS SUPERB 
RANGE OF QUALITY SCANNERS . 
THE POPULAR UBC l00XL HAND 
HELD HAS SOLD IN THOUSANDS, 
BUT IS NOW COMPLlMENTED BY 
THE UBC 70XCL POCKET SIZED 
HANDHELD. ALSO THE NEW 
COST EFFECTIVE UBC 50XL 
HANDHELD. SEE THE NEW 
MODELS IN OUR SHOWROOMS 
OR SEND A S.A.E. FOR DETAILS. 
FROM £95 .00 + carriage 

UBe 100XL 
use 50XL 
use 70XL 

SUMMER SPECIAL OFFERS 
WHILE STOCKS WT 

learn ICR7000 + Royal 1300 .................................... £899.00 
learn IC3200E 2 SW Dual Bond Mobile ....................... £399.00 
BJ200 Mk2 Hondheld AMlFM Scanner.. .. ......... £199.50 
Sony ICF200 1 D SW Receiver plus Airbond... . ..... £289.00 
Sony ICf7 600DS Super SW Receiver .................... £199.00 

A new concept in Amateur Radio 
I,.s here at last l A beautifu lly· made processor-controlled full fealure l Ow (20w PEP) 
multi mode transceiver with LCD readoul and all functions necessary to work DX 
with Sporadic E and in the forthcoming sunspot maxima and also for transverting to 
the VHF and UHF bands. Work out the facts . how much is a Two M etre 
Multimode? How much is the Uniden 2830 Ten M etre Multimode and a 2 metre 
transverter? With the Uniden 2830 you can have two bands for the pri ce of one, with 
10 watts on each band and all modes including CW. * S.A.E. for copy of Review. 
Features 
* All modes. AM / FM / USB/ LSB/ CW * Scanning feature, up and down steps on mic. * LeO readout of frequency / functions • Selectable frequency steps, 10kHz. 1kHz. 100Hz. * CW with Sldetone * Ten metre band selectable in 500kHz steps * FM bandwidth compatible w ith VHF/ UHF * Build · in VSWR meter and protection circui t * 1 aWaits continuously variab le ol p AM and FM * Superb receiver sensi t ivity <. 3uV FM 

Just TEN of the many reasons for chOOSing the UNIDEN 2830 

THIS PRODUCT IS EXCLUSIVE TO RAYCOM, WE ARE THE U.K. DISTRIBUTOR. WHOLESALE ENOUIRIES WELCOME 

HANDHELDS 
• ::; Extended Receiver coverage available, call for delalls 
VAESU FT717R/ FNB4A 2 SW (SWI DUAL BANDER ClW CHRGR £395 .00 
'VAESU FT13R/ F8A 102 SW (SWI2MTRS C229.00 
-YAESU FT73R/ FNBI0 1SW ISWI70CMS ClW CHARGER C259.00 
-ICOM MICRO 2E 2 SW 2MTR HANOHELD WITH CHARGER C209.00 
CTEI600 ISAME AS ICOM IC1E) ClW NICAD CHARGER ct79.00 
Manv olher Ivpes of handheld stocked. please enqUire 

SHORT WAVE RECEIVERS 
Yaesu FRGBBOO Sho" Wave l00KH1·30MHz all Mode - Mem C589.00 
Vaesu FRG8800/ FRVBBOO as above WIth VHF Cony IIIted . C679.00 
Icom ICR·71 Top Grade Communications Receiver f799 .00 
Sony PR080 HF / VHF Handheld Scanner c/ w accessories f345.00 
Sony 2001 D Short Wave l Alrba nd Receiver at £349.00 
Sony SWl Micro Short Wave Receiver £249.00 
Manv more makes and models In Slock, PLEASE CALL fOR PRICES 
DELIVERY COSTS and any adVise or information. or send large SAE. (Insured 
post and packmg flO 00 Carrier £1250) 

MOBILES 
YAESU FT2t IRH 4SW 2MTR M081LE WITH FREE 
1/ 4 WAVE ANT £299.00 
YAESU FT212RH NEW 4SW 2MTR M081LE DVS FEATURE OPT. £349.00 
-ICOM IC2BE 2MTR 2SW MOBILE WITH FREE S/ 8 ANTENNA C359.00 
Allnco Dual Band ALD·24E C445.00 
ICOM IC48E 70cm 2SW .. C42B.00 
ICOM 1C32IXI OuoISond 2SW.. . . ........ .............. SPKlAL £399 

Compare our prices! 
Many other types and makes stocked, please enquire 

PORTABLES 
FT290RMK2 2 SW MULTlMODE STANDARD ACCESSORIES . C399.00 
FT290RMK2 2.S WATT MlM AS ABOVE C/W NICADS CHRGR C42S .00 
FT290RMK2IFL2025 (STDI WITH 25W LINEAR AMPLIFIER C489.00 
FT690RMK2 6MTR 2.SW MULTIMODE STANDARD ACCES. ... C399.00 
FT690RMK2 6MTR 2 SW M/M AS ABOVE C/W NICADS CH .... £425.00 
FT790RMK2 NEW 70CM 1.SW MULTlMOOE DUE OUT SOON C499.00 

Fox VHF·UHF Multi Function Mobile Scanner FM onlv ......... ....... £139.00 
Uniden·Burc.ot UBC 50XL VHF·UHF tOch H/ held Scanner ....... £96.00 
Uniden·Be.rc.ot UBC 70XL VHF·UHF 2Och. Miniature H/ held .... £179.00 
Uniden·B •• rc.ot UBC l00XL VHF·UHF·Airband H/ held Scanner £IB9.00 
Uniden·Bearc.ot UBC 175XL VHF·UHF·Airband Desk·Top £175.00 
BJ200 ~ VHI.lJItf.Aioband-Mi1ary lirband H1hoId... . ... ..... £199.50 
AOR 2002 25·SS0. 800·1300MHz Desk·Top/ Mobile AM/FM .... £469.00 
Sony Air 7 Top Ouality VHF·Airband Handheld Scanner .. ........... £246.00 
Package deal on aboye Mk3/ S FRG9600 c/w AH7000 discone, GSRV, PA4 
AC PSU, rompIete "";';ng s1otioo HF·UHF induding delivery UK moin~nd . 
Add 111X1.1X110 ..... prire. 

PACKAGE DEAL AVAILABLE ON ALL MAKES. 

IF IfS GOOD, WE STOCK IT! 

unil1en 2830 
10 metre band amateur transceiver 

ing transverters 
2M transverter (169.00 
6M transverter [189.00 
Package Deal : 2M + 2830 .. ...... . £399.00 Post (10 

ANTENNAS & ACCESSORIES 
NOW AVAILABLE AT RAYCO M: CUSHCRAFT, 
BUTIERNUT, HY-GAIN ANTENNAS, JAYBEAM, TONNA, 
MET, HAM ·M ROTATORS, Call for fu ll details, pr ices, 
availability and delivery costs. 
ICOM AH7DOO SUPER 250· t300MHz DISCO NE £79.50 
G5RV HALF SIZE HF ANTENNA ready to use .. .. £16 .50 
G5RV FULL SIZE HF ANTENNA ready to use .... £18.50 
GBKW·TYPE 7. t MHz TRAP DIPOLE KIT S0239 £24.50 
G8KW·TYPE as above for use with 75 OHM ..... £23.50 
GBKW·TYPE 2X 7.1 TRAPS ONLY. LESS CABLE . £9 .95 
RAYCOM AIRBAND ·VHF SIX ELEMENT DISCONE £12 .50 
RAYCOM DISCONE VHF 60·600MHz 8E .S0239 £29.50 
SUN KG209 SE2M 5/ 8 MOBILE TlLT·OVER 259 £14.50 
RAYCOM CAST GUTIERMOUNT C/ W S0239/ COAX £8 .50 
GAMMA TWIN 2 METRE SLIM JIM KIT inc. instr . £14.50 
RAYCOM / RWC HB9CV 2 METRE 2E MINI BEAM £12.50 
RAYCOM / RWC HB9CV 70CM 2E MINI BEAM . , £8 .95 
The above popular products POST FREE. 

(UK main land o nly) 

YAESU FT 747GX ROYAL 1300 WlDEBAND DISCONE '. 
FOllowing the huge success and popularity of ~ 
the 25-1300MHz. wideband discone antenna 

£649.00 including our 
FREE fitted MOD Board! 

We improve the reciprocal mixing perfor
mance by up to 15dB which gives you 
rece ive performance of higher priced 
rigs! Onlv available from Ravcom. buy it 
elsewhere if you want SECOND BEST! 
YAESU IS STILL BEST VALUE FOR 

MONEY! 

ALL CURRENT Y AESU AND ICOM HF 
RIGS STOCKED, CALL FOR A DEAl! 

- Icom AH 7000 & Welz - Diamond Dl0S with 
transmit facilities on VHF-UHF amateur 
bands, Raycom decided to persuade a UK 
manufacturer to make a " BRITISH COPYI" at M 

a very competitive price I BIR JliDE IN 
COMPLETE WITH PROFESSIONAL CABLE & I MU'NGHAM\ 

CONNECTORS AT ONLY £59,SO 'q, d( 
~P~ , 

RAYCOM COMMUNICATIONS SYSTEMS LTD. CALL IN 
INTERNATIONAL HOUS~! 963 WOLVERHAMPTON ROAD EASY TO GET TO: + 
OLDBURY WEST MIDLANDS B69 4RJ EASY PARKING 

Telephone 021 5446767. Fax 544 7124. Telex 3364831denti-G Opening hours""--Sa"""m ... -.tl.5 ..... 3'Op-m"""""6--"d""ay ... S .... , "'"la<.lte-n-jg-h-ts
U1 

-
RAVCOM gives you MORE 

PURCHASING POWER! 
FOR FAST SERVICE PHONE IN YOUR ORDER 
WITH ANY MAJOR CREDIT CARD OR IN MOST 
CASES WE CAN OFFE R YOU INSTANT CREDIT 
OF UP TO [1,00000 (SUBJECT TO STATUS. 
RAYCOM ARE LICENSED CREDIT BROKERS. APR 
29.8%, SUBJECT TO VARIATION. FREE CREDIT 
ON CERTAIN PRODUCTS AT M.R.P. PRICES, 50% 
DEPOSIT AND SIX MONTHLY PAYMENTS. 
PLEASE TELEPHONE FOR MORE DETAILS AND 

,-___ , APPLICATION FORMS. 

NEW INFOLlNE 0836 282228 
'----' available 5-9pm (weekdays only) 

Thursday & Friday t ill 7pm. We stay open later! 

R 
COMMUNICATION SYSTEMS 

\ 
ITED 

ORDERING INFORMATION 
ALL PRODUCTS WE ADVERTISE ARE NORMAL 
STOCK ITEMS. OUR NEW MAIL ORDER DE
PARTMENT CAN NOW DESPATCH MANY ITEMS 
SAME DAY, BUT PLEASE ALLOW UP TO 
14 DAYS. DELIVERY TIME IS SUBJECT TO 
CARRIAGE METHOD. IF ORDERING BY MAIL 
PLEASE INCLUDE CARRIAGE AND STATE YOUR 
DA YTIME TELEPHONE NUMBER. ALL PRO
DUCTS OVER £750.00 CARRIAGE FREE PLEASE 
ALLOW TIME FOR PERSONAL CHEQUES TO 
CLEAR. PLEASE CALL BEFORE ORDERING AND 
FOR MORE INFORMATION 

PLEASE TEL: 021 5446767 
THROUGH YOUR CONTINUOUS AND VALU ED CUSTOM, RAY WITHERS COMMUNICATIONS LTD . HAS MOVED AND EXPANDED TO ENABLE US TO 
OFFER YOU EVEN BETIER SERVICE AND PRICES - STILL WITH THE RAYCOM GUARANTEE, BEST EQUIPMENT, BEST SERVICE, BEST PRICES, BEST 
BACK -UP, AND PLENTY OF PAR KING FACILITIES AND EASIER TO GET TO! WE NOW BOAST THE BEST CE NTRAL FACILITIES IN THE COUNTRY, WHY NOT 
POP ALONG AND SEE THE LATEST TRANSCEIVERS, SHORTWAVE/ SCANNING RECEIVERS AND ACCESSORIES? MOST OTHER PRODUCTS 
ADVERTISED IN THIS MAGA2INE ARE AVAILABLE AT RAYCO M, AND DON 'T FORGET OUR EXCLUSIVE PRODUCTS AND MODIFICATIONSI 
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Al1nco ALD·24E VHF fUHF Dual Band FM Transceiver 

In this "user review", 
Ken Michaelson 
G3RDG gives his im
pressions of this 
1441430MHz fm. 
mobile transceiver. 

The last piece of equipment that I 
reviewed made by Alinco Electronics 
Inc was the ALM-203E, a 144MHz 
hand-held , and it is interesting to come 
across this manufacturer again with a 
product that should prove ve ry 
popular. 

The ALD-24E is about the same 
physical size as a normal car radio and 
could , if the owner so wished , use the 
car radio position in the vehicle. In all 
my remarks, it must be remembered 
that the rig is really two units in one 
case with a built-in diplexer. The 
144MHz (2m) band coverage uses 
VFO A, and the 430MHz (70cm) band 
uses VFO B. There are three rotary 
controls on the left-hand side of the 
front panel , two of them being concen
tric. The left-hand control turns in 
steps, and is called the main dial in the 
instruction manual. When using VFO 
A, turning this control changes the 
frequency in 12.5kHz steps, whereas 
when VFO B is used the stepping rate 
is 25kHz, but either band can be made 
to step at 12.5kHz or 25kHz rate, as 
the operator wishes. To the right of this 
knob are concentric controls for 
squelch and gain/on-off. 

Below these two knobs are four small 
push-button switches controlling high/ 

low transmit power (25/ 5 watts), up 
and down frequency stepping, and 
scan/priorit y. The scan button, which 
operates in both the normal v.f.o. 
mode and the memory mode, is self
ex planatory, but when the priority 
button is used (by first pressing the " F" 
button) one can select a channel which 
will be sampled for I second every 6 
seconds when a signal is hea rd , even 
though you a re listening on another 
frequency. 

When the Up or Down button is 
pressed once, the frequency is in
creased or dec reased by one step, 12.5 
or 25kHz as prev iously decided. Keep
ing the button depressed will change 
the frequency rapidly at about 20 steps 
per second. These buttons a re also used 
for the selection of the 21 memory 
channels, when in the memory mode. 

* MAKER'S SPECIFICATIONS 

26 

GENERAL 
Frequency range: 

Channel steps: 

Repeater shift: 

Emission mode: 
Antenna 
impedance: 
Supply 
requirements: 

Dimensions: 

Weight: 

144- 146MHz 
430-450MHz 
(see text) 
12.5/ 25kHz (user 
selectable) 
± 600kHz (2m band) 
± 5MHz (70cm band) 
F3E(f.m.) 
50Q unbalanced 

13.SV d.c . 
Transmit: 
5A (high pow er) 
2 .5A (Iow power) 
Receive: 
300mA (squelched) 
140W )( 50H )( 1640 
mm 
1.2kg (2 .64Ib) 
approx . 

RECEIVER 
Circuit type: Double superhet 

(IF 1 21 .6MHz, 
IF2455kHz) 

Sensitivity (for 12dB SINAD): < 0 . 16\lV 
Selectivity (- 6 / 60dB) : > 6 / 12kHz 
Audio output: > 2W (SQ, 10% t. h.d.) 

TRANSMITTER 
RF output power: 5W / 25W into 500 
Maximum ± 5kHz 
deviation: 
Spurious > 60dB below carrier 
emissions: 

The right-hand side of the front 
panel contains eight more small push
button switches, arranged vertically in 
two banks. These are, in the right-hand 
column: Call I/Call 2 (automatically 
calling up either memory channel I or 
2); Memory writ e/Skip ; Memory 
recall /Offset frequency check; and 
YFO A, YFO B/ Channel spacing. In 
the left -hand column the buttons con
trol: Tone; Offset/Write; Lock/Dual; 
and "F" (function). 

Above this group of buttons are 
three l. e.d.s indicating whether the rig 
is in the transmit or receive (un
squelched) mode, and whether the "F" 
button has been depressed to select the 
secondary operations indicated in red 
lettering below seven of the push
buttons. The fist microphone supplied 
with the transceiver is an electret type, 
and has the now standard Up and 
Down buttons for altering the operat
ing frequency . 

On the top surface of the unit are 
three miniature slide switches. The 
first of these, marked BZ, switches the 
beep on or off. The second, marked 
Time, controls the scanning. If it is in 
the " S" position the rig resumes scan
ning immediately after finding a sta
tion , but when in the "L" position it 
will pause for four seconds before 
continuing the scanning routine. I 
found this facilit y very useful, as in the 
"L" position it gave me an opportunity 
to hear what was going on during 
scanning. The third switch selects the 
scanning speed, either 4 or 20 channels 
per second. Finally, adjacent to this 
group of switches is a small hole 
marked Reset. If one gets the micro-
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processor tied up in a knot, or wants to 
start afresh with new memories, a 
small screwdriver may be inserted into 
the hole and the button pressed (with 
the power on), to clear all the memory 
data. 

The IS-page instruction manual is 
well presented and includes both a full 
circuit diagram and a block diagram . 
There are occasional mis-spellings but 
the information is clear enough. 

The rear panel of the rig has t 
usual 3.Smm jack for an external 
speaker. The internal speaker is dis
connected when a plug is inserted. The 
remaining external connections for 
power, antenna and microphone are in 
the form of flying leads. This is, in m y 
view, a most excellent arrangement. 
My own rig, a Yaesu FT-480R, has 
sockets for antenna and power project
ing through the rear panel. and what a 
fiddle it can be to get them correctly 
threaded when room is very tight in a 
car installation. The Alinco arrange
ment simplifies the whole job, having 
an S0239 socket at the end of the 
antenna lead and an 8-pin socket for 
the microphone lead. The power lead 
has a non-reversible socket. 

Installation 
Installation into the car was simpli

city itself, using the supplied "U"
shaped mobile mounting bracket 
screwed to the underside of the dash
board towards the passenger' s side. 
The heavy-duty power lead, which has 
fuses in both conductors, was passed 
through the engine compartment bulk
head and connected directly to the 
battery terminals. 

The antenna used for the review was 
a Diamond DP-EL nOH dual-band 
whip with a quoted gain of 3.0dB at 
144MHz and 5.5dB at 430MHz. It was 
attached to the roof of the car by means 
of a SAGMS magnetic mount, which 
had a length of coaxial cable connected 
to it terminating in a PL2S9 plug. The 
feeder was fed through the top of the 
rear window and under the carpet to 
the front of the car. Fortunately, I did 
not suffer from any noticeable interfer
ence from the car electrics on ei ther 
band. 

The rig was used on a journey up to 
Cumbria , where I spent a few days. A 
number of repeaters were accessed 
without difficulty on both bands, in
cluding GB3AS and GB3EV on 2m, 
with GB3CA and GB3LA on 70em. 
Since the rig took only 5 amps for full 
power transmit, it was possible to 
operate "static mobile" on a number of 
occasions while the XYL admired the 
fine views of the countryside and tri ed 
her hand at painting some of them. It 
was surprising, though , to be able to 
access these and other repeaters using 
the low power position. giving an 
output of 5 watts. This draws only 2.5 
amps from the battery and allowed me 
to operate for a longer period while 
parked, without worrying about Ilat
tening the car battery. 

The loudspeaker is fitted into the 
bottom plate and , in my opinion , this 

Practical Wireless. September 1988 

is the best place for it. The received 
signal is tailored to give the clearest 
speech qualit y and no trouble was 
experienced in following the other sta
tio ns' remarks. 

Memories 
There are 2 1 memories available in 

the rig, and as previousl y mentioned, 
Ca ll I and Ca ll 2 can instantly call up 
memories Nos. I and 2. This is very 
convenient when two known repeaters 
are programmed into the memories, 
because no adjustment has to be made 
beyond the pressing of a button. 

Frequencies can be written into 
memories very easily. Pressing the 
"MR" (memory recall) button causes a 
memory channel number to appear in 
the display. Choice of a particular 
channel (apart from memories I and 2, 
which are reserved for Call I and Call 
2) is then made by pressing the Up or 
Down buttons. The frequency required 
is then selected by the use of either the 
main dial or the Up and Down but
tons. Having done this, the frequency 
is recorded in the memory chan nel by 
press ing the "MW" (memory write) 
button. 

The repeater access tone can only be 
sent by pressi ng the Tone button on the 
right-hand side of the front panel. I 
cons ider thi s a disadvantage as it was, 
for me at least. an awkward thing to do 
whilst driving the ca r. Other mobile 
rigs seem to have a swi tch which allows 
the tone to be sent when the p. t.1. 
switch on the microphone is operated 
initially. and then switched off until 
the nex t time an access tone is re
quired. I did not use a boom micro
phone; it wou ld certa inl y have made 
operating easier when on the move. 

Cross-band 
The ALD-24E is capable of cross

band duplex working, using VFO A 
and VFO B together. To operate in this 
mode onc would set one of the v.f.o.s 
to the desired transmit frequency , then 
pressing the " A/ B" button access the 
second v.f.o. to set the recei ve frequen
cy. Pressing the "F" button followed 
by Dual enables yo u to transmit on the 
first frequency and receive on the 
second. To invert these two settings 
you just press the " A/ B" button again. 
I did not use this facility myself for an 
actual QSO. but I did check the ease 

with which it could be used. The 
instruction manual comments that it is 
inadvisable to have the transmit and 
receive frequencies in multiples of 
three, as this spacing would result in 
severe loss of receive sensitivity. 

The back-lit liquid crystal display is 
excellent in normal daylight, and cer
tainly caused no dazzle when used at 
night. The tens and hundreds digits are 
displayed in smaller numerals than the 
units and decimal readings offrequen
cy, and the stepping rate is shown in 
yet smaller numerals. Amongst other 
readings shown in the I.c.d . area is a 
combined signal strength/r.f. output 
display in the form of a series of 
diagonal lines of increasing height. 

I think that it is quite extraordinary 
that a maufacturer is able to get what 
amounts to two rigs into one box no 
larger than a car radio , and yet have the 
number of facilities available. As far as 
I was concerned, the rig performed 
excellently , the only point about which 
[ would quibble is the fact that, as I 
said prev iously, the repeater access 
tone cannot be operated by the p.t.t. 
switch on the microphone. 

The sensitivity was very good using 
the dual-band antenna mounted on the 
centre of the car roof, and the two 
levels of power output gave a good 
choice. It seems to me that at its price, 
bearing in mind that it has a built-in 
diplexer, the rig is a must for anyone 
requiring a dual-bander. 

In its standard form , the transceiver 
covers 144-146MHz and 430-
440MHz. If requested by the customer, 
the v.h.f. section can be modified to 
provide transmit coverage from 
I 34-160M Hz and receiver coverage 
from 134-168MHz. For an additional 
£20 inclusive, to cover labour costs, a 
more complex modifi cation can be 
carried out which has the effect of 
giving receiver coverage on the u.h .f. 
section from 430-453MHz, at the 
same time extending the transmit cov
erage from 430 to 450MHz. 

The cost of the ALD-24E is £449, the 
Diamond EL770H dual-band mobile 
antenna £30, and the SAGMS mag
mount £ 19. All prices include VAT. 
Thanks are due to Waters and Stanton 
Electronics, 18-20 Main Road, Hock
ley, Essex SS5 4QS, telephone 0702 
206835, for the loan of the review 
transceiver and antenna. PW 
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Feature 

Crops and Coils PQrt 2 

A Schoolboy Radio Experimenter In the late 1930's 

The "bread board" method of construction provided an excellent introduction to 
radio, and by using components salvagedfrom old domestic receivers, the cost was 
negligible. The only real expense was for batteries, but drain could be minimised by 
using a small triode valve in the output stage to drive a pair of headphones. Audio 
gain contributed virtually nothing to the sensitivity ofa regenerative detector. In
deed, world wide reception was possible with an OVO receiver by simply connecting 
a pair of high impedance phones to the detector valve, says George Pickworth. 
I had now progressed to specialised 
short wave components and metal 
chassis, but still used battery valves 
with 2 volt heaters, or filaments as they 
were called. The advantage of battery 
valves over mains valves of that peri
od, which used a.c. for their heater 
current, was that they avoided the 
problems of mains hum. Moreover, 
they generated virtually no heat to 
cause the receiver to "drift". This 
could be a real problem with mains 
type valves. 

High frequency (h.f.) pentode valves 
were highly efficient and it is doubtful 
if they could have been improved upon 
as a regenerative detector. Further
more, being directly heated, battery 
valves became operational almost as 
soon as they were switched on. 

Like many other schoolboy experi
menters, my objective was to develop 
the "ultimate" regenerative short wave 
receiver and believed good design and 
engineering was the key to success. 
This was balanced by alternative farm 
projects as well as "extra-mural" inter
ests, and favourite was poaching 
pheasants in the surrounding wood
land. Indeed, it was these interests that 
made it possible to buy components 
for my radio projects. 

Factory surplus chassis, with many 
components still in place, were some
times available for a few shillings and 
could save the constructor a lot of 
work. But they were unattractive, and 
performance would almost certainly be 
inferior to a receiver built on a custom 
made chassis. So I made my own, using 
heavy gauge metal to give strength and 
stability. 

They were formed by clamping a 
metal sheet between two blocks of 
hardwood in the workshop vice, then 
bending to shape, often with the help 
of a farm worker. Holes for valve and 
plug-in coil sockets, were made by first 
boring a ring of small holes, using a 
hand-drill , knocking out the centre and 
finally , filing to a perfect finish. When 
all the holes had been cut, the chassis 
was rubbed down with emery cloth and 
treated with a coat of aluminium 
lacquer. 

As a result of my poaching activities, 
I was able to buy a famous Raymart 
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Fig. 2.1: The author's listening station in 1938 

Logging Dial , considered the ultimate 
by many experimenters. This was 
mated to an Eddystone 0.000 16~F 
tuning condenser, and a set of 4 Ray
mart 6-pin tuning coils, covering from 
1.6 to about 25MHz. Regeneration 
increased the Q of the coils to a point 
where selectivity was very high , so a 
good slow motion dial was crucial. 

These coils had an aperiodic an
tenna coupling coil in addition to the 
tuning and regeneration windings. To 
complete the kit of specialised com
ponents, an Eddystone regeneration 
condenser, r.f. choke and various high 
grade knobs were acquired. 

The final result was a highly sensi
tive and stable receiver, capable of 
world-wide reception, but as with 
all regenerative receivers without an 
rJ. stage, the antenna loaded the 
detector to such an extent that 
regeneration ceased whenever its natural 
resonance corresponded to the 
frequency 10 which the receiver was 
tuned. 

A simple but effective "cure" was to 
insert a small variable condenser in the 
antenna lead, and tune it to another 
frequency. Nonetheless, it was annoy
ing because shifting resonance from 
one place made it turn up in another. 

An r.f. stage was obviously a more 
elegant approach. 

The law regarding regeneration , in
troduced when domestic medium 
wave sets used this technique, made it 
clear that when regeneration was ad
justable, it must be preceded by an r.f. 
stage. This was understandable on the 
medium wave bands where numerous 
receivers were in close proximity to 
each other, but short wave experi
menters were few and far apart. For 
most people, short wave reception was 
only possible by using an OVI regener
ative receiver, and was probably the 
reason why the law was not enforced. 

Alignment 
As the short wave bands extended 

over a range approaching 30MHz, it 
had to be sub-divided in order to 
obtain acceptable resolution , and the 
only feasible approach for experi
menters was to use plug-in tuning coils. 
But they were not easy to align when 
using a ganged r.f. and detector tuning 
condenser. A common approach was 
to fit an additional trimmer condenser 
across the r.f. stage, and adjust this 
from the panel. 

In common with other many experi-

Practical Wireless, September 1988 

www.americanradiohistory.com



menters, my first approach was to use 
an untuned r.f. stage, as it required 
little more than a second high gain 
pentode, and a carefully selected r.f. 
choke. This eliminated the "blind 
spots" caused by antenna resonance, 
but there was virtually no increase in 
the receiver's sensitivity. However, ex
perimenters claimed that a tuned stage 
was far superior, and the higher the Q 
of the r.f. coil, the more efficiently it 
accepted energy from the antenna. 
Could there still be a message here to 
designers of modern receivers with 
broad band r.f. stages? 

A matching set of r.f. tuning coils, 
and a second tuning condenser was 
therefore acquired so that it could be 
converted to a tuned stage. Again , to 
avoid alignment problems, it was 
tuned independently of the detector, 
which even then seemed retrogressive. 
Nonetheless, this design was simple, 
effective and popular with experi
menters. One could hardly imagine 
that independently tuned r.f. stages 
would come back into use in the 
1980's! 

The problem with this arrangement 
was that scanning across the bands 
required "three hands" . One for tuning 
the detector, one to keep the r.f. stage 
in step, and last but far from least, one 
to control regeneration. The logical 
approach was to re-design the stage, so 
as to operate in the untuned mode 
when scanning, and in the tuned mode 
when searching a narrow sector of 
band. RF tuning was not critical , and 
once set to approximately the same 
frequency as the detector, only needed 
to be "peaked" for maximum signal 
strength. 

To those unfamiliar with sensitive 
regenerative receivers, the regenera
tion control was first advanced to a 
point where a "hiss" indicated that the 
valve was approaching its most sensi
tive state. Then the band was scanned, 
and if a signal was present, it brought 
the valve into actual oscillation with 
the characteristic "howl". AM signals 
were resolved by adjusting the tuning 
condenser to zero-beat, and backing 
off the regeneration control until the 
sound became intelligible. 

To resolve C.w. , (on-off transmis
sion) the receiver was slightly de
tuned, and the regeneration backed off 
to a point that gave a pleasant beat 
note. Needless to say, the two controls 
had to be adjusted in complete unison, 
this is why it was so important that the 
controls were placed in the most con
venient position. It could be compared 
to the throttle and clutch of a motor 
cycle. I used my right hand for tuning, 
and my left for adjusting the regenera
tion. Both controls were placed low so 
that I could rest my wrists on the table. 

Fig. 2.2: Probably the ultiTat4it .... 1V1 .hort wav."": •• v. 
using 2 volt batt.ry: val".. t,c. 'Il;' ",,, 4. ,r,., 

Antennas 
The advantage of living on a farm, 

was that there was very little man
made electrical interference, and plen
ty of space for my antenna, or aerial as 
it was generally called. The only criteri
on was that it should be as long and as 
high as possible. Mine was about 31m 
long, strung from the apex of the farm 
house to the apex of the barn. Erection 
was no problem as we had ladders, and 
the farm workers were only too pleased 
to give me a hand. 

The receiver had to be close to the 
window so that the antenna lead-in was 
as short as possible. To improve cou
pling with the r.f. tuning coil, a small 
variable condenser was inserted in 
series with the lead-in, so that the 
antenna system could be tuned to 
present a fairly high impedance to the 
receiver. This worked well , probably 
because the tuning coils were designed 
to match antennas with a wide range of 
impedances, although their nominal 
impedance was about 300 ohms. 

The Farm House 
Both my Eddystone 358 receiver of 

1944 vintage, and my Eddystone 680 
of about 1960 vintage, still had inputs 
with a nominal impedance of 300 
ohms, which could account for why 
they also worked well over a wide 
frequency range with simple random 
length antennas. Antenna tuners made 
little or no improvement, in fact , there 
was often attenuation. But of course, 
this arrangement doesn't work so well 
with modern receivers, and is why 
a.t.u.s have become necessary. 

The farm house was quite large, so I 
was fortunate to have a small room to 
myself as my "den". The problem was 

that this was upstairs and created 
difficulties with earth systems. Radio 
books stressed the importance of short 
earth leads, but seemed to forget that 
most short wave experimenters had 
their equipment upstairs in their 
bedrooms. 

The only alternative to a long earth 
lead from an upstairs room, was a 
counterpoise system. I tried one, but it 
gave no improvement on the earth lead 
which was perfectly satisfactory with a 
long wire antenna. However, I ultima
tely replaced the long wire with a tuned 
dipole connected to the receiver, with 
an open feeder, using Eddystone tran
sposition blocks which "twisted" the 
feeder to minimise extraneous signals. 

Unique 
Each receiver was a unique "ani

mal" needing a close relationship with 
it's owner. This was lost with factory 
made sets and accelerated its demise. , 
Unfortunately, it was never designed 
to resolve side band transmissions, but 
having said that, regenerative receivers 
could be made to operate direct con
version mode, as lh.:; previous genera
tion of expe .. imenLers had discovered 
when using this type of receiver on the 
medium wave bands. 

I could not measure the sensitivity of 
my regenerative receivers, but subjec
tively comparing them with modern 
receivers, I am convinced that in terms 
of sensitivity, they could hold their 
own with many present day receivers. 
One day, I plan to make a replica, and 
measure it with modern equipment. In 
the meantime, it could be an interest
ing exercise for readers to figure out 
just how the regenerative detector 
worked. 

The story continues in Part 3 vvith Measurements, 
Mains Eliminators and Battery Charges. 
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Constructional 

Modular VHF Monitor 
- Design Variations 
In PW April 1988, the Rev G. C. Dobbs G3RJV gave details of a very low cost 
receiver using easily obtained surplus ,nodules. Following this popular design 
R . J.Fander G4RPS has come up with some interesting variations on the theme. 

Aftt'J the Toko tuner head had been 
modified. as described in the original 
article, the unit would tune over the 
range I 20MHz to 150MHz. The slow 
motion drive fitted to the tuner was 
more than adequate for tuning in to the 
wideband signals found on Band II , the 
original coverage of the module. How
ever, it proves less useful when tuning, 
for instance, across the 144MHz ama
teur band. The entire 144MHz to 
146MHz range is covered in approxi
mately 36 degrees of dial rotation , 
making fine tuning very difficult. For
tunatel y the unit already contains a 
varicap diode 0101 intended original
ly for a. fc. (automatic frequency 
con trol) . 

To provide a "fine tune" control all 
we need to do is app ly a low variable 
voltage to pin 5 of the module. This is 
th t' unused pin between the OV connec
tion and the p.c.b. edge. In order to 
obtain a low variable voltage, a fixed 
resi~tor (R I) is useu in conjunction 
with a variable potentiometer (R2), 
pl aced between earth and the 9V sup
pl y ra il. as shown in Fig. I. 

~'94 1 ' (102 

Antenna input 

(106 

+9V 
• 

OV 

Fig. 1: Additional circuitry to give the 
origin al receiver a fine tuning control 

Fig. 2: Additional circuitry for spec
trum scanning and fine tuning ~ 
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The values are not particularly criti
cal , those shown give a reasonabl y fine 
control. 

In use, set R2 at mid-travel. tune 
through a signal with the original tun
ing control , and then bring it precisely 
on tune with the new fine tuning 
control. 

Receiving Other 
Modes 

The original receiver uses a wide
band i.f and fm. demodulator. As you 
may already be aware, all aviation 
traffic is amplitude modulated (a.m.), 
and so are a lot of other services. While 
the original demodulator seems to 
cope well with both fm . and a.m., you 
may wish to narrow the i.f bandwidth 
down . You may even be interested in 
demodulating amateur single sideband 
(s.s.b.) transmission . 

If you have a general coverage re
ceiver use the tuner head only. Modify 
and connect the tuner as described in 
the original article. Next tune your 
general coverage receiver to 10. 7MHz 
and feed the i.f output from the tuner 

Ant~ - - - - -

input I Ll0l 

HI 
I 
I 
I 
I 

I I 
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I 
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I 

I 

module into the receiver's antenna 
socket. You have now got a ridiculous
ly cheap v.h.f converter. To give even 
finer tuning on s.s.b. signals the general 
coverage receiver can be tuned around 
the 10. 7MHz point. 

Incidentally the unit inverts s.s.b. 
signals, so upper sideband signals will 
need to be resolved on the lower 
sideband on the main receiver. If your 
rece iver doesn' t have an fm . demodu
lator then the signal can be slope
detected on the a.m . demodulator, by 
detuning slightly to one side of the 
signal. 

Simple Band Monitor 
Sporadic E propagation on 144MHz 

occurs suddenly, is not predictable, 
and gives amazing signal strengths. 
Whilst working on other bands, say 
50MHz, it would be useful to have a 
visual display of the activity on the 
l44MHz band. It could help in catch
ing a few of those elusive openings. 

Many amateurs and electronics 
enthsiasts will have an oscilloscope in 
the shack. The chances are that it will 
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be unused for the most part, because 
either it's uncalibrated or the h.f. re
sponse is limited to audio frequencies. 
But by linking up the tuner head and 
your general coverage receiver to the 
oscilloscope you can make a useful 
144MHz spectrum monitor. All that is 
required is to take a lead from either 
the tape auxiliary socket or head phone 
jack to the oscilloscope vertical input. 
Then with the converter swi tched on . 
but no signal being received , set the 
oscilloscope vertical gain control to a 
level where the background noise is 
just showing on the trace. Next adjust 
the horizontal scan speed to a point 
where th e tra ce nicker almost 
disappears. 

If we now make a connection from 
the horizontal sweep output of the 
oscilloscope to the varicap diode in the 
tuner head, the ramp voltage from this 
output will sweep the tuner across a 
range of frequencies , preset by the 
main tuning control. In practice on ly a 
small proportion of the available 
sweep voltage is needed so a preset 
potentiometer (R3) is used to set 
the scan frequency range. To cover 
144. 1 MHz to 144.4MHz the pot only 
needs to be about 10 degrees round 
from the earthy end. 

Once set up as in Fig. 3, any signals 
that appear in the passband of the 
receiver will be displayed as a "blip" 
on the oscilloscope trace. The "blip" is 
caused by brief bursts of audio from 
the receiver as the tuner passes through 
the appropriate frequenc y. The set-up 
shown in Fig. 3, works amazingly well 
considering its simplicity. Switch (SI) 

Ideas 

is to change from "Scan" to "Manual" 
tuning, this completes the system, as 
shown in Fi g. 2. 

Setting Up 
A sma ll 144MHz hand-portable 

transmitter. set to low power and run 
into a dummy load is ideal for calibrat
ing thc systl'm . Set the transmitter to 
144.3 MH z. then using the main tuning 
control identify the "blip" and tune it 
to mid-screen on the osc ill oscope. Next 
retune the transmitter to the desired 
scan limits and identify thcm on the 
scrccn. then adjust the preset (R3) to 
bring the scan limits to the screen 
edges. 

The author's oscilloscope screen was 
fittcd with a hori zo ntal strip of white 
card. which when ca librated forms a 
frcquency scale. This allows a quick 
visual frequency check on any likely 
looking signals that may appear, en
abling them to be found quickly on the 
main 144MHz transceiver. Remember 
to leave R2 in its mid position. so when 
the system is switched to manual tun
ing the "fine tune" contro l need onl y 
be rocked from side to side to peak the 
signal. 

Automatic Gain 
Control 

The main problem encountered is 
with strong local signals which cause 
the main receiver's automatic gain 
contro l (a.g.c.) to opcrate. This causes 
a ll other signals on thc band to be 
reduced in signal strengt h. This effect 
is particularly marked if the a.g.c. has a 

For the more adventurous among you . it might be worthwhile appl ying ~ome of the 
ideas shown in thi s article to TV tuners. Thesc arc tun ed compi<:tc ly by va ricap 
diodes . in th e fron t c nd and local osc ill a to r s tagcs. They arc no t so adaptable. at first 
s ight. as the T oko module . as m ost TV tunns ha ve a cen tre intermed ia te frequency 
(i.f.) of35M Hz. Howe ve r. there may be L' nough outpu t at 29M Hz tocnable yourgen
e ral coverage rece iver to act as a tunabk i. t". 

There arc a number of foreign TV tuners avai la ble o n the surplus market. for 
example the F400 type tuner. Th ese wne made origina ll , fo r 3n export ve rs ion of 
Thorn TX I 0 TV . This particular tunn covns frcqucncies from 50 M Hz right thro ugh 
to 850M Hz. minus a few ga ps. They arc a vailable for n.oo plu s V.-\T a nd £1 P&P. 
wit h data and c irc uit diagram from : Se nd z Compo nents . 63 Bi shopstc ignton. 
Shoeburyness. Essex SS3 8AF. T el: 0702 332992 . 

Also sce the Scanning co lumn in Short Ware .I/aga::i lfl' August 1988. 

Then place a 
regular order with : 
your newsagent X 
NOW! I 
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Fig. 3: General layout of equipment 
for using a tuner head with oscillo
scope and general coverage receiver 

long recovery time. When using the 
band scanner it is best , if possible, to 
disable the main receiver's a.g.c. sys
tem. It may be fo und that it is worth 
experimenting with the receive r's var
ious modes of operation. The author 
found the best mode to use on hi s Trio 
R-600 recciver was C.w. 

Unfort unately, due to the incredible 
popularity of the original project, all 
known stocks of the Toko tuner heads 
have now been exhausted. The elec
tronic tuning offered by the varicap 
diodc in the Toko tuner head may be 
added to other types of tuner, with a 
suitable i.f. output freque ncy. All that 
needs to be done is to identify the loca l 
osc illator of the tuner and to add a 
varicap diode and isolating capacitor 
to the oscillator tank circuit. The re
sults should be similar to those ob
tained when using the Toko tuner. The 
idea is simple, cheap and obviously has 
limitations but it does work. It's quite 
amusing watching the aircraft band, 
and active channels can be very quick
ly identified . 

Exact construction details are not 
given, as layout is not critical. A small 
piece of tag strip combined with switch 
terminals form the basis of a hard 
wired system. Once the tuner has been 
modified it is advisable to replace its 
screening can . PW 
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PAJ 
MHI B8 
MDIB8 
Mf l A.1B 
YH77 
YHS5 
YHI 
YH2 
581 
582 
5810 
FT690RMKII 
FT767GX 

Gal Adaplol Chargel 21 .85 
Hand 600 8plo miC 21 .00 
Desk 600 8pln miC 19.00 
Boom mobile miC 25.00 
ughlwelghl phones 19.99 
?added phones 19.99 
L weight Mobile H set-Boom miC 19.99 

~~e~~~t~O~~ ~:j~m fIlK: ~:~ 
pn S,,"ch Bo, 2901790 22.00 
PH Swrtch Bo, 170r.>700 22.00 
2 SW 6M mu~mode portab~ mob,'e base 399.00 
HF Gen Coverage trcms With optional VHF UHF 6M 
moduk!s 1550.00 

FEX·767·2 2m modu~ lor FT767 169.00 
FEX·767·7IBI 70cms modu. lor FT767 215.00 
fEX·767-1i 6m modu. lor FT767 169.00 
FL70CXl Solid Sta:': tlnear With bUilt In auto ATU 1600.00 
FT717R Dual Band handheld lransce<ver 144· 146MHl 430· 

440MH! up la 5W on each band 425.00 
FT290RMK 11 2M mu~mode portab~ mobile base 429.00 
FT 23RFNBIO 2M mlOl handheid wrth LCD d,spoy SW 266.28 
FT73R FNBIO 70cms mlOl handheld Wllh LCD dlSpoy SW 286.28 

NEW 
FT747GX Gen coverage receiver. Ham Bdnds 'rans-

1100) 
11001 
13001 
12 SOl 

1
2 SO) 
2501 

12 (0) 
1200) 
1200) 
12 001 
12001 
14001 

1-) 
1300) 
13 00) 
13001 
I-I 

1

3001 
400) 
300) 
300) 

ee,v", 659.00 17 00) 
FT736R 

FT212RH 
OVSl 
FT7 12RH 
FT790RMK 11 

Mulllrnode VHF/UHF Base CW 2M. 70 Clns & 
Duplex 1450.00 17 00) 
2M I "nsce,ver FM 45W 349.00 IS 00) 
VOice Memory Un" lor FT212RH FT712RH 79.00 13001 
70cms 1l1lnsce<ver fM . 35W 375.00 15001 
70cms Multlmodc Portab • . 2 5W 499.00 (S 00) 

,----Aerial Rotators --...... 
DAIWA MR750E Heavy Duly rolalor 

tors 
Med'H Duly 
6 core Elevation 
5 core Medium Duty 
6 core Heavy Duty 
lower mast clamps 

Can have up to 4 mo-
254.10 
139.00 
149.95 
169.00 
219.00 

KR400 
KRSOO 
KR400RC 
KR600RC 
KC038 
KS065 
ARI002 EI~~t~e~;;;I~~ f Rotator 

17.45 
29.95 
47 .00 

(S OO! 1500 
1500 
(S 00 
(S 00) 
(2 00) 
1150) 
14 OD) 

Acoustics Ltd. Telephone 
0908610625 

58 High Street, Newport Pagnell, Bucks. MK16 8AQ. 

Second Hand list 

P&P 
$(JNY lCF2OO10 !:l llOrl W;r~e HI'CetVi·r .... ll tl FM ,HIli Viii All tJ.md vr;c 269 00 I ~ (0) 
YAfSu FRG8800 Shur1 W.lve Becelvcl Ine FRVtl800 VHr r:Ollvf'rlCI .111\1 

FRT1700AlU 495 00 ('O{h 
BNOS 12 1? dlllP Power Suppl~ WI!h MCICI 85.00 15 OUt 
BLIIRCAT 50Xl H.lIIdhekl 5!;JlU tCI tih 8S 1.10 17,\ & 406 'il?MIiI 15 00 I ~ CXh 
ICOM IC27 I[ l M Mull trnOdt: aN' Station 'Nlln Mute~ tronl f Mdlltl SM~ Ue~;, 

MIC 62'500 tHJ 001 
lCOM PSIS Power ~lJll"tv 70 Amu 90 00 I~[){h 
SONY·PRO 80 H]ndtlel<l AetCIVt'l I ~"H. I (l8MH; & I 15·I50MHI :23MIi. 

rAs new) 259 00 ( ~ ool 
SONY·ICf ?OOIO SnonW;j\r' Rl'ct:; ~er . A r1lJIIlI IDemo mO!leI) 29900 1·100, 
CD660 CornfltUIH::.ahons ().">(1I1\{·! lleoJtle·. Any CW AMIOR AS{;II 19900 (10111 
'1AESuFT203R 2MfM tt.l"Idn--'rll W . IrmJN'CdO'i I· FNB3NlfJI1S 
Le"It\(>1 CdSt I!. ? Vrn~ 1 t,l',p' 217 .00 I 1 no, 
~AfSI' n 72{\~ ?M M~b.lf' IllW C W Ilt"hfl.,OIf' ~3LIIl'S Ulll\ I E~u-!lcnl 

cOlld 1 255.00 14 OUt 
ICilM jC·,~35 16010M AI!1.11 tlilIl{IIr,IIl ·. ("'11 Ct I~f'1 RX 750.00 11(0) 
YAt. SU FTl'09RH 2m Hallr1h~ IO [JCt1lU mood 2' O~ OO 1<1001 
CP t GoI IIIlU(p.r Paler) c '/0' CBM(i.l sullw.nc (;.11).)1111: III rX-HX 01 AllY 

AMTOR CWASCI I 18900 1·1 DO( 
le 4, IA 70clllS Mul\lmoo" 8.1:." Stll lUII I~)W fI ~ (11)'11' .11t'1 1;\lmpletc 750 00 I1 UO, 

,----- Receivers -----., 
Itll) A2000 Hr general coverdye rt'cel~l" 
I r(f) VC10 VHF converter fOf A2000 118· 1 ;.IMI1/ 
1110 ASOOO NEW HF yellerll cO~~laOt: rereM'1 
1110 VC?O VHf convprtel 101 RSOOQ 108·17·IMHI 
Yac::;u FRG8800 HF general COverall t' ren'lve. 
Vilesu rRV8800 VHF convertel tOI fHl;c~OO 11ft, t5MHI 
Icotl1 Ri lE Hf general cover<lge lecel~er 
Icom HC11 remote conlrol unit for ICR71l 
AH2002 VHF UHr SC<lImer 2S-550MHl allo KOO-IJOOMHI 
fRG9600 VH~ UHf ::;cannel 25-950MHl 
leom R7000 VHf UHF se,mnl'r di! modes IS·lOOOMHI 
Icorn RCl i' reFJ101e control Ulllt for R7000 
RS31S AIr band purtilble lUIl,lDle llR-136MHI 

NEW 

59,.00 
161 .94 
875.00 
167.21 
639.00 
100.00 
82'5.00 
62.00 

487.00 
509.00 
9,7.00 
62 00 
69.51 

R5JS VHF UHf Ald)JII(i Recel~rl 60 memorv Lh,IIII1r.I<; II":III[UY ~L, !n 
progr.'lITlI1l,lhlc ~C.'ln '..-. llh RS232 In l ertac~ 249.00 

Black Jag utH BJ200 MKIl! H,IIl(lhela VH~ UHf SC<l IHlI~r 235.00 
HF1 25 HF (jcnerdl fOv~lage reLervel JOKHI-30MH .. (M.I(I!' III 
Britain) 375.00 
WIN· l08 Synlheslsed Alrb:lI1d Hdr luheld Retelver 108· ! .1!1 Mill 175.00 
Kenwood Rl-I Wldell;mrj Rece!vl'l 500 Khl 950MI1i Gilr l~ildl(! :,11C 
~~ _00 

AO~~~s H~~:~~~t 7~t.l ~ O~~~1 ~cl;361~ rl\g ~ 4N~~ f9~k83~~{~~O~~1 1\'« 1 

Only Handheld Ihal covers cell ular Irequencies. 199.00 

17 OIl} 
(3001 
1700) 

!~ 88! 
13001 
(7 00) 
12001 
IS 001 
15001 
.(00) 
~2 DO! 
d 001 

1300, 
13001 

IS 001 
!:IDOl 

(4001 

11 UOl 

r-----Icom -------.,. 
IC751A 
IC73S 
PSIS 
PS30 
SM6 
IC290D 
IC505 
IC02~ 
IC04E 
BC35 
HM9 
BP3 
01'4 
BP5 
GPI 
DCI 
le-Mlcru 

NEW 
le·27,[ 
IC-47Sf 
IC· 1200 

HF Transcel~cr 
New HF Tr ,lnscclVl:-r 
PS Umt 
Systems p s u 2SA 
Base microphone lor 751 745 
2m 25w M Mode 
IOW 3W 6M muUlIlIodl oortilhle base 
2m H Held 
70cm handhel(l 
Base Chargel 
Speakel IllIC 

~~~ 8a~~~/a~~Ck 
Hlg~~Ower ~anery I'"c, 
C(II Chargmg Lead 
12 ... Adaptor 
2 mml hand ponable l ClJ dl~pl ,IY I W 

146'.00 
949.00 
158.00 
343 .85 

46.00 
542.00 
459 .00 
269.00 
299 .00 

70.15 
21 .85 
29 .90 
9.20 

60.95 
6.90 

17.25 
239.00 

2M Mull!modt' Base SlaJ,on III( PSu ')'lW 1039.00 
70cms Mult.mode Basc S t~hun Ill[ PSIJ i'~lW 1125.00 
23cm FM Mobll(' IOW ourput ',tvIL ... mlrl'lI to 
?Bf 559.00 

! 
[.} 00 

I 
1100 

I 
(!) OU 

! ! 
II ~gl 
II ~gl 
l' 50[ 
1 501 

I1 50) 
1300\ 

ICOM 7111 Hr general coverage tran~CII~vt:r With Inlt'fna! f'SU and 
auto A TU 2459.00 

tCOM ICS75 610 metre Base Station 999.00 
.7001 

110 00) 
tCOM IC78 1 tlfuenelJI cnverage Irans C W IlItf'''!.lI,hu lulO A1U 

Ilwl! 111 VDU ISena for defallsl 4500.00 
ICOM IC-3n nH~1 Band VHF UHF FM Halld Port;tbl., ',Vltn I Uli Cro<;<; 

110 001 

f..\ 001 Band Duple). OperaliOn 389.00 

,,---- Power Supplies ~ 
ORAE BNOS 
~ amp 48 .30 (3 OO~ 6 :Imp 78.20 Cl 00) 
6 amp 71.53 13001 12 d!11P 129.95 (] 001 
12 amp 95 .16 (3001 25,UlIII 193.20 (51JOj 
Namp 137.54 (500) 40dnlp 423.20 liOOl 

BNOS NEW 'E' SERIES POWER SUPPLIES 
I? ~f 5Amp!>SU 51 50 (J 001 
121()f. lOAmp PSU 97 75 I ~ 001 
Il20£ 20Amp PSU 132 2'5 :. 001 
12.3Of. 30Amp PSu 195 50 IS 001 

,----- Switches ---..... 
Slgma 

Wi~h20A 
Well CH20N 
Olae 
Orae 

2 way 50239 
? way n SkiS 
2 way 50239 
2 wayn Skis 
3 way SD239 
3 way'n Skt<; 

20.20 l' 001 22 .95 I 50 
30 .75 I SO 
54 .00 I 50 
17.00 "50 
21 .95 I 150 

CW/RTTY IEquipment 
BENCHER P&P 
BYl SQueele Key . Bldck oase 67 .42 (3 00) 
SY2 SQueele Key . Chrome base 76.97 (3. 00) 
HI ·MOUNO MORSE KEY S 
HK708 Slralght Key 21.50 (2 50) 
HK102 OeluJ(f! vel<;lOn ot above on Marble Base 42 .50 (3 DO) 
HK706 StralQllt key 23.00 (2 SO) 
HK 707 S""ghl key 22.25 12 50) 
MK704 Squeeze ,laddle 20.00 (2 SO) 
MK705 SQuee/e paddle on Marble Base 32.20 (3 00) 

NEW 
Rm·EQUIPMENT 
PK-232 Packet Anllor ATTY CW ASCII . FAX transceive In 

one urllt Work~ With ,lily computer eqUipped wtlh 
an RS232 Il1Ierlace 12Voperated 269.95 (4 .00) 

New PK-88 Budgel packet radio THe. 109.95 (4 (0) 
NEW FAX opllon lor eJ(lstlny PK23? users (InCludes new manual) 49.95 (2 .00) 
NfW PK -87 1200 Baud Amateur Pilckel RadiO TNC 149.50 (400) 
NEW PK·90 CommerCIal Packet RilOIO rNC 368.40 (4 .00) 
SOFTWARE PACKAGES 
PK?32C04 128 Cilr1rrdge. ovcrlays. cable. handbook 69.00 (I .SO) 
PK232 BBC·S & Master E-PROM. over l<lV. caole. handbook 35.00 (1 50) 
PK232 IBM·PC & Compa tloles [}ISC hilndoook 39.00 (2 SO) 
P87 C64 '128 Cart ridge. overlays ClIole. handoook 69.00 (1 SO) 
PI(87 HSC-B & Master E·PROM. overlay. caole . handbook 35.00 (1 SO) 

NEW FAX-I RadiO FacSlmtle Weathcl Map dernodulalor With douole 
~cret:ncd pnnter cable InCludes 1110111111119 bracket and NEW AnY 
rect lve faCIli ty 279.95 (400) 

CD6fiO Data Receiver 10r CW Rny TOR AMTOR 
ASCII 2601.97 15.001 

C06"fO As al>Ove out With bUilt In lCO display 327 .n (5.00) 
kEVERS & AC CESSOR IES 
Stal Master Kev Eleclfomc Keyer 
Staf Memory Maslerkey electromc CMOS memory 

keyer 
TR X3 Morse OSCIllator 
Oato'l9 D70 Morsp. ru !or 

54.70 (3 001 

95.00 13 001 
13.65 " 501 
56.50 13 00) 

,,--- Howes Kits ----., 
SWB30 
CV210 
CV620 
DCRX2D 
DCRX4U 
DCRXBO 
OCRX160 
OCS? 
C5l' 

ASl5 

IHFJ 
MTX20 
C1X40 
G1X80 
CVF 

CTU30 

AP3 
SII 
XMI 

NEW 
HCi'66 

SWR Meler Kl l 12.50 
2M Receive Converter lor use With 20M RX 17.SO 
6M Receive Convertel . tQr use With 20M RX 17.50 
20M Amateur Band Receiver 15.60 
.10M Amateul Band Receiver 15.60 
SOM Amaleul Band Rcccl\ler 15.60 
160M Amaleur Band Receiver 15.60 
'S Meter KII 6.60 
Ooal BandWidth Flnel Improves selectiVity Internal 
use 9.90 
b ternal ' IUr.r UnIt Improves selectIVity on your re· 
CCIVC! 14 .90 
$hortw;.Ivc Broadcast Receiver 5·71012 8MHz 14.80 
IOW 20M CW Transmmer Crystal Conrolled 22.90 
3W 40M CW Transmmer Crystal Controlleo 13.80 
3W SOM CW ' ranSrllltlel Crystal Controlled 13.80 
20 40 01 80M VFO s Fully tealured VFO umts for use 
wIth me MTX or crx range of transmmers. or a OCRX 
recelvel for [ranscelve operation 10.40 
Antennil Tuning Unll 1 8 to 30MHz Up 10 30W 
~ R~ 
Au tomatic Speech Processor 15.90 
CW Side fonc or Pracl lce Osclllatol 8.80 
Crystal Calibrator 16.80 

2M to 6M T raHsveller . fuUy assembled and tested 
IOW RF output 179.95 

150 
150 
150 
1.50 
150 
150 
150 
150 

11501 

! : ~! 1150 
(150 
1150 

1150) 

l i~! 
13 001 

,-----Aerials ----...... 
6M HBOCV 2 ele !learn 
GM :3 ele Beam 
6M 5 1'1t> Beam 
AH·7000 

12.95 14.00) 
29.00 11 2001 
39.00 (12 00 

Revcune 

lllIOeband Olscone Antenna 25· 1300 
MH, 
Wldeoand Olscone Antenna 25-550 
MHl 

G5RV Full size 102' 

82.00 

31 .50 
16.75 
14.25 
3.95 
3.95 
8.95 
14.25 
38.00 
5.00 

G5RV Hall size 51 ' 
HB9CV 2 metres 
HS9CV 70crns 
2 lTletr~ Slim JII11 

i 2e~~l~ls~~;'~~~12~M 
Halo 2M 
CAS·A2 

AS-HF2 

CoaXial Masthead Antenna SWitch 'N 

7~M~~Ck~~S Po~~~Q;50~n~p DC· 59.95 
CoaXIal Maslheaa Antenna SWllch 

~k~~9H7P~F~~~~ :~~ ~~e DC- 39.95 
40-80M hap Dipole Kit 19.95 
SO· lOOM hap Dipole Kit 27.95 
OX Dipole APP/oJ( 20M Iflng 12.95 

MulllDand ~3oo~Wflle 1~~~~YtorC~~~~~;~rn 100- 24 .95 
1-' Baluns 12.95 
4- I 6,llulI$ 12.95 
37 and 7 l MHz Traps (pJII) 9.50 
Copper wire SOM rolls haro drawn 7.95 
BOOKS Conhdenhal Frequency list (NEW 1988 Edlhon) 6.95 

All TraHlc RadIO 2.25 
The Complete gUtoe 10 VHF UHF frequenCies 2S-2000MHz 

INEWI 1988 Up<lale 5.95 
The InternatIOnal VHF FM gUide 2.85 
logtJOOks 3.75 
HF Oceanic All tJand Communications 3.95 

14.00) 

1
400 
300 

Il~ 3 00 
500 
6.00 
3 50 

14001 

li ~! 

II. OO! 0 75 
1.00 
lOO 

SPEND UP TO £1,200 INSTANTLY WITH A PHOTO ACOUSTICS LTD. CREDITCHARGE CARD - APPLY FOR DETAILS 
PART EXCHANGE WElCOME, ASK FOR KERRY G61ZF OR ANDY G4YOW 

_ RETAIL SHOWROOM OPEN TUESDAY-FRIDAY 9.30---5.30, SATURDAY 9.30-4.30 ~ 
~ Goods normally despatched within 24 hours. ptease allow 7 banking days for cheque clearance. Prices correct at t ime of going to press - E&OE ...... 
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THE NEW UIl AMATEUR LICENCE 
EPPECTIVE , .lANUARY '989 

THE PINAL DRAPT-IN PULL 

Tile Annual Validation DOCulllent 

V1\LIDATION DOCUMENT 

UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND, 
THE CHANNEL ISLANDS AND THE ISLE OP MAN 

WIRELESS TELEGRAPHY ACT 1949 

AKJITEUR RADIO LICENCE ( ••••• ) CEPT EQUIVALENT LICENCE CLASS •.••• 

(a) Licensee' 5 Name (b) Call Sign . .. . . .. . •....•. • . 

(c) Ma i 1 i ny .'ddress (d) Main Station A~dress 

(e) Date for Renewal 

This licence <the -Licence-) granted on ............ (-Date of 
Issue-) by the Secretary of State for Trade and Industry to the 
Licensee named i n paragraph (a) above under section 1 of the 
Wireless Telegraphy Act 1949 authorises the Licensee to establish, 
instal and use sending and receiving apparatus for wireless 
telegraphy at the Station (all defined in sub-clause IClOl] in 
accordance with the Terms and Limitations Booklet BR68 which is 
incorpo r ated into and forms a part of this Licence. 

This Lice nce also authorises the Licensee to operate in countries 
which have implemented CEPT Recomnendation T/R 61-01 in accordance 
wi th clause 11 of Terms and Limitations Booklet BR68. 

ISSUED ON BEHALF OF THE SECRETARY OF STATE FOR TRADE AND INDUSTRY 
. .. . . f ... .. f . . . . . 
The Validation Document is issued upon receipt of the current 
licence fee. 

Other Countries which have iapleaented CEPT Reco..endation 
T!R 61-01 

(For guidance see note (y) to Terms and Limitations Booklet BR68) 

Tile Te.IIIS and Lllllltatlons Booklet BRaS 
AMATEUR RADIO LICENCE (A) OR (BI 

TERMS AND LIMITATIONS BOOICLET BR68 

These terms and limitations shall be read as an integral piHt of the 
Amateur Radio Licence (A) or (B) . 

Cb) morse telegraphy; 
(~) visual communications (which include slow scan 
television (SSTV), fast scan television (FSTV) and 
f Acsimi le); and 

CONDITIONS OF USE 

(d) digital communications Cwhich include data. radio 
teletype (RTTY) and amateur teleprinting over radio 
(AMTORI) • 

1. 

Purpose 

(1) The Licensee shall use the Station for the purpose of 
self-training in communication by wireless telegraphy. whi ch 
(without limiting the generality of the foregoing I inc,J.udes 
technical investigations. 

C 2 I The Licensee may usp. or permi t the use of the Stat ion. as 
part of his self-training in communication by wi reless 
telegraphy, during any operation conducted by a User Service 
(defined in sub-clause 12(1)(ql) or during any exercis e r e lating 
to such an operation for the purpose of sending Messages on 
behalf of the User Service to other licensed amateur stations. 

D) Notwithstanding sub-clauses lCl) and 1(4)(a) of this Licence 
and subject to the limitations in paragraphs 2, ), 4. 5 , 6 and 8 
of Resolution 640 of the International Telecommunication Union. 
the Licensee may use the follo\ll'ing frequency bands to meet the 
needs of international disaster communications: 3.5 MHz to ) . 8 
HUz, 7.0 MHz to 7 . 1 MHz, 10.10 MHz to 10.15 MUz, 14.00 MHz to 
14.35 MRz, 18.068 MHz to 18.168 MHz, 21.00 MUz to 21.45 MHz, 
24.89 HHz to 24.99 MHz and 144 MUz to 146 MHz . 

Messages 

(4) The Licensee shall address Messages only to other licensed 
amateurs or the stations of licensed amateurs and shall send 
only: 

(a) Messages relating to technical investigations or 
remarks of a personal character; or 
(b) Signals (not encyphered) \ll'hich form part of, or relate 
to, the transIBission of Messages . 

(5) -Mesaages- - and -Signals- include communication by: 
(a) telephony: 

Practical Wireless, September 1988 

(6) The Licensee may use codes and abbreviations for 
communications a'J long as they do not obscure the .eaning of, but 
only facilitate, the communications . 

(7) The Licensee shall not send Hessages (other than initial 
call'il for general reception by licensed amateurs, but shall 'Send 
Messages only to: 

Ca) individual licensed ;"mateurs; or 
Cb) groups of licensed amateurs as long as cOlUlunication is 
first established separately with at le.at one licensed 
amateur in any such group . 

(8) The Licensee shall not transmit such material as lIlusic, 
public broadcasts or speeches. 

{91 Subject to clause 11 . the Licensee shall operate the Station 
only: 

(al at the Hair Station Address (-Main Station Address
means the main station address of the Licensee set forth in 
paragraph Cd) of the Validation Document); 
(b) at a Temporary Location (-Temporary Location- JDeans a 
location, other than the Main Station Address, in the United 
Kingdom, and in a fixed position); 
(c) while Mobile C-Mobile- means located in the United 
Kingdom in any vehicle, as a pedestrian or on any Vessel in 
Inland Waters)l or 
(d) while Maritime Mobile (-Maritime Mobile- means located 
on any Vessel At Sea). 

(10) -Station- means the station of the Licensee at the Main 
Station Address , a Temporary Loc~tion or while Mobile or Maritime 
Mobi le, as the case may be. 

ONE 
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The Ne .. Licence 
Ill) The Licensee shall give prior written noti c~ to the 
Secretary of State at the address specified in note (a) to this 
Booklet of any change in the Hain Station Address (or mailing 
address, if different). 

Standard Frequency Service 

(12) T~e ~icen~ee may use the Station for the reception of 
transmlSSlons 1n the Standard Frequency Service (a 
radiocorrununication service for scientific, tec hnical and other 
purposes ~ provid~n~ the . transmission of specif ie frequencies of 
stated h1.9h preclslon, Intended for general reception). 

LIMITATIONS ON USE 

2. (1) Subject to other, more speclflc, terms 1n thlS Llcence, the 
Licensee shall only use: 

(a) the frequency bands specified in the first column 
of the Schedule to this Li c ence subject to the 
limitations set out in the second and third colulllns of 
the Schedule; 
(b) a power relating to such frequency bands not 
exceeding the aax1aum specified in the fourth and fifth 
columns of the Schedule; and 
Ic) the types of transmissions specified in the sixth 
column o f the Schedule. 

(2) I~ the Licence ia an Amateur Radio Licence (8), then 
the Licensee: 

(a) shall transmit only in the frequency bands above 30 MHz 
specified in the flrst column of the SChedule; L 

(b) may receive Messages on the frequency bands below 
)0 MHz listed in the first column of the Schedule as long as 
he transmits only in the bands above )0 MHt. specified in the 
first col umn of the Schedu l e. 

I) The Licensee may receive Me ssages from an overseas amateur on 
a frequency band not specified in the first. co lumn of the 
Schedule as long as the Licensee transmits only in a band 
specified in the first column of the Schedul e ...,hich is authorised 
under sub-clause 2 (1) or (2). 

Unattended Operation 

(4) Subject to sub-clause 2 (5), the Licensee lDay conduct 
Unattended <?perations (·Unattended Operation· means the operation 
of the Statlon when unattended by the Licensee) only: 

(a) of a beacon: 
(i) in the frequency bands including and abo n 
70 MHz IIpecified in the first colullln ot the Sc hedule 
(except the bands 144 11Hz to 146 :Hz , 430 '1H z to 1.35 MHz., 
438 MHz to 440 MHz., 1240 MHz to 1325 MHz and 24050 MR%. to 
24250 MHz and the sub-bands 4'5.() MHz t o 436. 6 MH z, 
436.8 MHz to 438.0 MHz, 10250 Jo!H z to 10270 MHz and 
10'00 MHz to 10400 MHz) , vit h a ttlaxim~m power ot ,4 dBW 
erp carrier or pep, or 

~ ii) for the purpose of direction finding competitions. 
1n the frequency bands 28.0 HHz to 29.7 MHz (when 
the Licensee is operating under an Amateur Radio 
Li ce nce (A» or 144 MHz to 146 MHz, with a maximwn po wer 
of 14 dew erp carrier or pep 

whi ch is c apable of transm i tting the call sign of the 
Licensee periodically (in accordance with clause 7) and 
capable of being switched off within two hours of a demand 
to close down given by a person authorised by the Secretary 
of State; 
( b) at. low power deTice to con trol apparatus at the 
Haln Station Address or a Temporary Location '0,. remote 
control, in the fr eque ncy bands including and aboye 70 HHz 
( except the bands 144 MHz to 146MHz. 430 HHz to 435HHz. 
438 MHz to 4-40 MH%.. 1240 HHz to 1325 HH%. and 24050 HHz to 
24250 MHz aQd the sub- bands 435.0 !'tHz to 4}6.6MHz, 436.8 HHz 
to 438.0MHz, 10250 MHz to 10270MHz and 10300 HHz to 10400 MHz) 
specified in the first column o f the 
~chedule, wi.th a. maxilllum power of -20 dow erp carrier or pep, 
1n suc~ a way that no electromagnet ic energy capable of 
recep tlon by any station or apparatus outside the curtilage 
of the prelZlises in which the Station is situated is emitted 
from the Station; or 
(c) by digital communications at the Main Station Address 
or at a Te mporary Location notified in accordance with 
sub-clause 70) (b): 

(i) in t he frequency band 50 MHz to 5 1 MH%., vi th a 
maximum power of 10dBW erp carrier or pep, or 

( H) in the fre quency bands including an i abo Ye 144 MHz 
specified in the first column ot the Schedule ( ex cept the 
bands 430 MHz to 435 MHz, 438 MHz to 440 MH%., 1240 MHz to 
"1'25 MHz and 24050 MHz to 24250 HHz and the 8ub-bandll 
435.0 HHz to 4}6.6HHz t 436 .8 MHz to 438.0 MHz. 10250 MHz 
to 10270 HHz and 10,00 MHz to 10400 HHz) vi th • alaxiflufl 
power ot 14 dBW erp carrier or pep. 

I S ) The Lice nsee shall not conduct the Unattended Operation of a 
beacon unless h e has given at least 7 days' written notice of the 
l ocatio n (within 5 km), period of operation, frequency, power 
(dBW), identity of other users of wireless telegraphy who share 
the site and shut down procedures of the beacon to the Manager of 
the Radio Investigation Service office in whose district the 
operation is to take place. The Manager may. before the 
commencement of operation of the beacon. prohibit the Unattended 
Operation of the beacon or allow the operation on co.pliance ...,ith 
the conditions which he may specify. 

(6) The Licensee is not required to log the operation of a low 
power device under sub-clause 2(4)(b), although he shall log the 
operation o f the Station in accordance with clause 6. 

Pulse Emission s 

(7) The Licensee shall not use pulse emissions: 
(a) on frequency bands below 1000 MH%; 
(b) with a power which exceeds the carrier power; 
or 
(c) with a peak power which exceeds the pep. 

Operators 

(8) The Licensee shall operate or permit the operation of 
the Station only under the terlDs and limitations of this 
Licence and the Station shall be operated only : 

TWO 

(a) by the Licensee persona.lly (except in the case of 
Unattended Operations under sub-clause 2 (4»; or 
(b) in the presence of and under the direct -
supervision of the Licensee: 

(i) by a person who holds a current United Kingdom 
Ama teur Radio Licence. 
(ii) by a person who holds a Radio Amateurs' 
Examination Certificate issued by the City and 
Guilds of London Institute or an Amateur Radio 
Certificate issued by the Secretary of State, 
(iii) by a CEPT Amateur visiting the United 
Kingdom who is operating in accordance with clause 
10. or 
(iv) by a representative of a User Service in 
accordance wi th sub-clause 1 (2). 

(9) The Licensee may perali t any person to type the Message 
of the Licensee for transmission by the Licensee from the 
Station. 

(lO) On a Vessel, the Licensee shall: 
(~) in~tal. use or make changes to the Station only 
wit h the wrltten permi.ssion of the Vessel's master; and 
(b) o b se rve rad io silence on the ad vice of the 
Vessel's master. 

(11) When on a Vessel in international waters, the Licensee 
shall use only those frequency bands which, in accordance with 
the Radio Regulations, have an allocation to the aJDateur service 
in the International Telecommunication Union (lTU) region being 
visited. 

(12) The L icensee shall not establish or use the Station in 
any aircraft or other airborne vehicle. 

OTHER REQUIREKENTS 

3. (1) The Licensee shall hold: 
(a) a Radio Amateurs' Examination Certificate 
issued by the City and Guilds of London Institute; and 
(b) in the case of an Amateur Radio Licence (A), 
either an Amateur Radio Certificate issued by the 
Secretary of State or an Alnateur Horae Test P.s_ 
Slip issued on behalf of the Secretary of State; or 

any other qualification recognised by the Secretary dfState. 

(2) The Licensee shall comply with: 
(a) the relevant provisions of the 
Telecommunication Convention and Radio Regulations 
unless such compliance would result 1n a breach of 
the Licence; and 
(b) all relevant statutory enactments including 
(without limiting the generality of the foregoing') 
the Ac t, the Wireless Telegraphy Act 1967 and the 
Telecommuni.cations Act 1984. 

(3) The Licensee shall: 
(a) have no pecuniary interest (direct or indirect) in any 
operatio n s conducted under this Licence. and . 
(bl except as provided by sub-clause:'i 1(2) and (l) and 
ex c ept in the case of activities on behalf of a non-profit 
orga ni ~ation established for the furtherance of amateur 
radio, not use the Station for business, advertisement or 
propaga nda purpose s including (without liMiting the 
generality of the foregoing) the sending of news or aessages 
of, or on behalf of, or for the benefit or inforaation of, 
any social, political , religious or co_ercial 
organi sat ion . 

APPARATU S 

4 . ( 1) Th e Licensep. s hall ensure that: 
(a I th e emi tted frequency of the ~pparatus comprised in the 
Stat i on i s as stable and as free from Unwanted Emission s 
th e ~t ate o f technical develooment for amateur radio 
apparatus reasonably p e rmits; ' and 
(bl what e ver class of emission is in use, the bandwidth 
occupied by the emission is such that not 1II0re than l' of 
the mean power of the transmission (not including the power 
contained in spurious emissions) fall"Soutside the 
C requency band. 

(2) Notwithstanding any other term of this Licence, the Licensee 
sha 11 ens ure that the apparatus compr ised in the Station is 
designed and constructed, and maintained and used, so that its 
use does not cause any Undue Interference or Harmful Interference 
to a ny wi r e l ess telegraphy . 

(3) If any Undue Interference or Harmful Interference to wireless 
telegraphy 1.s caused by the radiation of Unwanted bi.sions or 
field s trengths from the Station, then the Licensee shall 
suppress the Un ..... anted Emissions or field strengths to the degree 
sati sf a c tory t o the Secretary of State. 

(4) The License e shall conduct tests from time to tilDe to ensure 
that th e requir e ments of this clause 4 are met. 

(5) The S tation s hall be capable of receiving Messag.es on the 
same frequencies and with the same classes of elZlission in USe for 
the tra n smission of Messages by the Station . 

RECORDED OR RETRANSfoI 1TTEO MESSAGES 

5 . (11 The Lice :'lse lJ: may record and retrans_it Messages 
addre ssed t o the Licensee from other licensed ... teurs: 

la) wi~h whom the Licensee is in direct cOlUounication; or 
(bl Whl Ch are intended for retransmission to A specified 
licensed amateur. 

(2) The Lic e nsee may send Hess4ges by (or as part of) the 
intermediat e relaying of the Messages to or from other licensed 
amateurs. 

( )) When record i ng and ret r.nsmi tti ng the Message of another 
licensed ama t eur, if the Licensee also records and retransmits 
the call siqn of the licensed amateur. then the Licensee shall 
transmit the call sign in auch a way that the origin of the 
Message and the origin of the retran.mission are clear. 
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The Ne .. Licence 
(4) When operating un::ler sub-clauses S(l)(b) and (2), the 
L~c7nsee is no~ ['"e~ponsible foe the content of Me ssaq'es sent by 
digital communlcatlons which did not originate at the Station 
when he could not reasonably be expec ted to review their cont~nt 
(and did not review their content) before relaying them. 

(5) Not .... ithstanding .<>ub-clau.<>es 5(1) and (2), the L i ce n s ee s hall 
not operate 

la) a mailbo x oc bulletin board (each being a fdci l ity which 
r e ceives and stores Messages for or on behalf of other 
licensed amateurs for re transmission at a later time on the 
request of (and to) the intended recipient of the Message); 
or 
(b) a te l ephony repeater (a facility which recei Yes and 
simultaneously retransmits Messages by telephony for or on 
behalf of other licensed amateurs). 

6. (1) Subject. to sub-clause 2 (6), the Licensee shall It f'e p a 
permanent record (the .. Log " I of all wi re less te 1 eg r aphy 
transmissions at the Main Station Address and all Temporary 
Locations showing : 

(a I dates of transmission; 
(b) the times (in Coordinated Universal Time (UTC») during 
each day of; 

(i) the first and last transmissions from the Station 
(except when using automatic operations involving 
digital communications), 2.!. 
(i i) swi tch i ng the Stat ion on and of f for the purpose 
of enabling transmissions (when using autpmatic 
operations involving digital communications), and 

changing the frequency band, class of emission or power; 
(c) frequency band of transmission or, in an Unattended 
Operation, the spec ifi c frequency employed; 
Cd) class of emission; 
(e) power; 
(f) initial calls(-CQ- calls) (whether or not they are 
answered) ; 
(g) except during automatic operations involving digital 
communications, the call ... iqn of licensed amateurs or 
licensed amateur .c;tations with which communications have 
been est.:)btished (not including those amateurs or stations 
which form part of the intermediate relay of Messages); 
(hI details of tests carried out in accordance with 
sub-clause 4 ( 4); and 
(i) locat ion when ----ui"e stat ion is operated at a Temporary 
Locat. ion. 

(2) The Log shall be written in a book or main tained or.! a 
magneti c tape or disc. 

(3) Where the Log is main tai ned: 
(a I in a boo k, the book sha 11 not be loose-leaf and no gaps 
shall be left between the entries; 
(b) on a magnetic tape or disc, the tape or disc shall be 
u sed only to keep t he Log. 

(.;) The Licensee -;ha I1 ke e p the Log for inspection b y a person 
authorised by the Se c r c t " ry of Sta te for at least i'iix month c; from 
th e date of th e last entry whether or not this Licence has 
expi red or been revoked. 

(51 The Licensee shall record in the Log those matters required 
to be recorded by a person authorised by t.he Secretary of State 
for the period specified by that person. 

IDENTIFICATION 

7. (1) During transmissions, the Licensee shall transmit the call 
sign specified in paragraph (b) of the Validation Oocument: 

(a) during initial c alls (-CO· calls); 
(b) at the beginning and at the end of each period of 
communication with a licensed amateur and when the period of 
communication is longer than 15 minutes, at the end of eac h 
interval of 15 minutes; 
(c) at the beginning of transmission on a new frequency 
(whenever the frequency of transmission is changed); 
(d) by the same type of transmission that is being 
used for the commu nication; 
(e) on the same carrier frequency that is being used for the 
communication; and 
(f) by morse telegraphy or telephony at the end , of each 30 
minute period during which transmissions are sent from the 
Station (unle .c;s already transmitting in morse telegraphy or 
te 1 ephony 1 . 

(2) When another person is using the Station under the Licence in 
accordance with sub-clause 2(S)(b), the Licensee shall ensure 
that the call '5ign specified in paragraph (b) of the Validat.ion 
Document is transmitted in accordance with sub-clause 7(1). 

(3) At a Temporary Location, the Licensee shall: 
(a) use the suffix - l P- with his call sign and give the 
loc ati on of t.he St.ation to an accuracy of at least 5 km by a 
generally us ed identifier Ifor guidance see note (v) to this 
Booklet I , or 
(b) give prIor written notice of the location to the Manager 
of the Radio Investigation Service office in whose district 
the opera tion is to take place. 

(4) Wh en Mobil e , t.he Li censee shall use the suffix "/M" and wh e n 
Maritime Mobil e, the suffix - / MM-. 

(5) When away from the Main Station Address, the Licensee shall 
use the appropriate Reg ional Secondary Locator spec if ied in note 
(w) to this Booklet. 

(6) Iolhen operating a low power device under sub-clause 2(4)(b). 
this clause 7 shall not apply to the operation of the low power 
dt!vice (although this clause 7 shall continue to apply to the 
operation of the Station). 

1 NSFECT I ON AND CLOSE DOWN 

8. (1) The Licensee s hall permi t a person authorised by the Secretary 
of State: 

Ca) to have access to the Station, and 
(b) to inspect the Licence and Log and to inspect and test 
the apparatus of the Station 

at any and all reasonable times (or when, in the opinion of 
the Secretary of State, an urgent situation exists, at any time) 
for the purpose of verifyin9 compliance with the terms of the 
Licence. 
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(2) When , in the opinion of the Secretary of State: 
(a) the Licensee is in breach of the Licence; and 
(b) the breach justifies immediate re&trictionOr close 
down, 

the Licensee shall restrict the operation of, or close down and 
cease to operate, the Station (or any apparatus comprised in the 
Station) forthwith in accordance with the demand of a person 
author i sed by the Secretary of State for the temporary per iad 
specified in the demand . 

()I When Maritime Mobile, the Licensee shall cease to operate the 
Station on the demand of the Vessel's master . 

( 4) For the purposes of sub-section 1 (4) of the Act, this Licence 
may be revoked, or its terms, provisions or limitat ions varied, 
by a notice in writing of the Secretary of State served on the 
Licensee, or by a general notice addressed to all holders of an 
Amateur Radio Licence (A) or Amateur Radio Licence (B) published 
in the London, Edinburgh and Belfast Gazettes or broadcast 
nationally by the British Broadcastin9 Corporation. 

PER 100 OF LICENCE AND fEES DUE 

9. (1) Subject t o the payment of the fee in the manner indicated in 
sub-clause 9(2), this Licence shall continue in force from year 
to year unless revoked by the Secretary of State. 

(2) The Li censee shall pay to th e Secretary of State before the 
anniversary date of the Date of Issue in each year, the fee on 
renewal prescr ibed by the Regulations for the time bein9 in force 
under sub-sec tion 2(1) of the Act, and on the payatent of the fee 
the Secretary of State will issue to the Licensee a document in 
the form of the title page of this Licence (the ·Validrtion 
Docwnent-) which will indicate t.he next date for renewal. 

(3) If the Licensee does not pay the fee in the manner described 
in sub-clause 9{2}, then the Licence shall expire at the end of 
the day be fore the r e l eva nt anniversa ry date of the Dat e of 
Issue . 

( 4 ) The Licensee shall surrender the Validation Document to the 
Secretary of State forthwith upon the revocation of the Licence . 

(5) Any licence , however described, which the Secretary of State 
has previously granted to t he Licensee under the Act in respect 
of the Station is revoked . 

(6) Sub-clauses 9 (1), (2) and (3) do not apply to a temporary 
licence. 

OPERATIONS BY CEPT AMATEURS IN ACCORDANCE WITH CEPT RECOMMENDATION T/R 
61-01 

10 . The following additional pcovisions apply to licensed 
non-resident a ma teurs temporarily visiting and operating wirele s s 
telegraphy apparatus in the United Kin9dom in accordance with CEPT 
Recommendation T /R 61-01, a s enabled by statutory instrwnent (-CEPT 
Amateurs") . 

(1) CEPT Amateurs may operate in the United Kingdom under a CEPT 
equivalent licence which is : 

(a) valid and in force; 
(b) not temporary; and 
(c) issued b y an administration which 

(i) has implemented CEPT Recommendation T/R 61-01, and 
(ii) permits persons licensed to use amateur stations 
under section 1 of the Act to use such stations in its 
territory (with or without conditions) without making 
appl icatian in that behalf. 

(2) CEPT Amateurs shall transmit their home call sign after: 
(a) the United Kingdom call sign prefix IC'. 
(b) f o llowed by the appropr iate Regional Secondary Locator 
(if any); and 
(cl foll o wed by the symbo l 'I' 

(for guidance see note ( w) to this Booklet) . 

D) Subject to this c lause 10, CEPT Amateurs shall comply with : 
(a) the terms of their CEPT equivalent licence, 
unle ss s uch compliance would r esult in a br each of 
the requirements of the United Kingdom; 
Cb) this Terms and Limitations Booklet BR68 
(insofar as its terms and limitations lIIay 
reasonably be appl ied); and 
(c) the relevant provisions of CEPT Recommendation 
T/R 6l-01. 

(4) CEPT Amateurs who possess the equivalent of a CEPT Class 
2 licence shall use only those frequencies above 144 MHz 
specified in the fir st co lumn of the Schedule. 

(5) CEPT Amat e u rs shall ope rat e o n ly : 
(a) a mobile or a porta ble station (which includes 
a station powered from the mains electricity at Cl 

temporary fixed location such as an hotell; or 
(b) the station of an amateur licensed under the 
Act. 

OPERATIONS BY THE LICENSEE IN ACCORDANCE WITH CEPT RECOMMENDATION T/R 
ll=Q! 

11. Subject to sub-clause 11(2), the Licensee may operate in 
countries whi ch have impl"emented CEPT Recommendation T / R 61-01 in 
accordance with the following terms. 

(1) The Licensee shall: 

(a) be a temporary visitor and non-resident in the host 
country; 
(b) operate only : 

(i) a mobile or a portable station (which includes a 
station power ed from the mains electricity at a 
temporar y fixed location such as an hotel), or 
(ii) the station of an amateur licensed by the relevant 
authority i n the host country; 

(c) comply with the requirements applicable to the use of 
wireless telegraphy apparatus at the location 'of operation 
in the host country; 
(d) comply with this Licence unless such compliance would 
result in a breach of the requirements of the host country; 
(e) present this Licence upon request to the relevant 
supervisory authorities in the host country; 

THREE 
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(fl if he possesses an Amateur Radio Licence (8), use only 
those frequencies above 144 MH: a.uthodsed for use by 
liceneed •• ateurs in the host country; 
(9) use his home call sign after the appropriate host 
country call sign prefix; and 
Ih) comply with the relevant provisions of CEPT 
Recommendation T/R 61-01. 

(2) If this Licence is a temporary Licence, then the Licensee 
shllll not operate under this clause 11 . 

INTERPRETATION 

12. (1) In this Licence. unless the context otherwise require.: 
(a) words and expressions have the same meaning as they have 
in the Act and the words ·station- and -apparatus- have the 
meanings Ascribed. to the expressions -.t .. tIon for .wireless 
telegraphy· and ·wireless telegraphy apparatus-, 
respectively, in section 19 of the Actl 
Cb) words importing the masculine include the feminine, 
worde;; in the singular include the plural and words in the 
plural include the sinqular; 

(c) the expre'Ssion ·Coordinated Universal Time- has the same 
r.1eani ng as it has in the Radio Regulations' for guidance see 
note (s) to t.his Booklet) ; 
Cd) any reference to a statut.e in this Licence includes a 
reference to that statute and to any statutory inst ruments 
made under that statut.e as the statute or atatutory 
instrument may be amended from ti.e to t1ae and to any other 
statute or statutory instrument that has the effect of 
adding to, replacing or superseding the atatute or statutory 
instrument, whether before or after the Date of Issue; 
eel -Act- means the Wireless Telegraphy Act 1949; 
(f) -At Sea- means in the Tidal Waters or territorial sea of 
the United kingdom or in international waters: 
(g) -CEPT- means the European Conference of Postal and 
Telecommunications Admi ni8tr4tion&: 
(h) -Harmful Interference- mean. interference which 
endangers the functioning of • radio navigation service or 
of other safety services or seriously degrades, obstructs or 
repeatedly interrupts a radiocommunication service operating 
in accordance with the relevant governmental requirements: 
(i) -Inland Waters· means any canal, river, lake, loch 
or navigation which is not Tidal Water; 

'1£ SO£OUlE TO TERMS AND lIHITATlONS 8DOKL£T 8R68 
(AMATEUR RADIO LICENCE (A) AND (B» 

Those licensed under an AMateur Radio Licence (B) .ay not trans-it on those band. between 1.810 and 29.700 HHz. 

www.americanradiohistory.com



The Ne .. Licence 
Ij) -Licensee- means the licensee nalDed in paragraph (a) of 
the Validation Document or a CEPT Amateur (aa defined in 
clause 10), as the case may be; 
(k) ·Secretary of State- means the Secretary of State for 
Trade and Industry; 
(1) -Teleconwunication Convention- and -Radio Regulations· 
mean the International Telecommunication Convention and the 
Radio Regulations thereunder and include any Convention or 
Regulation which .. ay from time to ti.e be enacted or brought 
into force in substitution for , in a.end_nt of, or in 
addition to, the Teleconwunication Convention or Radio 
Regulations; 
Iml -Tidal Water- means any part of the sea or 4 l"ivel'" 
within the ebb and flow of t he tide at ordinar!f spring 
tides; 
(n) · Undue Interference· mean s interference to wireless 
telegraphy which, in the opinion of the Secretary of State, 
goes beyond that whi ch is appropriate or warranted in all of 
the ci rcumstances; 
(0) ·Un i ted Kin~dom· means the United Kingdom of Great 
8ritain and Northern Ireland, the Channel Islands and th~ 
Isle of Han; 

2 

(p) ·Unwanted Eaissions· means spurious emiasion. and 
out-of-band emissions as defined in the Radio ~gulations; 
(q) ·User Service· .eans the British Red Cross Society, the 
St John Alnbulance Brigade, the St Andrew' a .... bulance 
Association, the County, Chief. Regional or Islands 
Emergency Planning Officer or any United lCingdocn police 
force, fire or ambulance service, health authority. 
government department or pub lic utility; and 
(r) ·Vessel· includes a hovercraft and any othe r floating 
stcuctuce "'hich is capable of being manned. 

(2) The Licence consists of the Val idation Document. Terllls and 
Limit.ations 800klet BR68, the Schedule to the 'Booklet and the 
Notes to the Schedule, as any of them may be varied froca time to 
time. 

(3) References to a certificate issued by the Secretary of State 
include reference. to a certificate issued or granted by the 
Secretary of State for the Home Department, the Postmaster 
General or the Minister of Posts and Telecommunications. 

(41 The headings in this Licence are for ease of reference only 
and shall not affect the interpretation of the Licence . 

} • 5 6 

Statua or AllocaUon» in the United Kingdo. to: "-xi ..... Poter: 

I 
rreq.Jency b8flda The A_teur Serv ice I The A_tau Carrier PEP PerMitted Types I 

in tttz I Satellite Service of T ransMi.aa ion 

Pri_ry. Available on the 
baai.a or non-interference 
to other serv ices outaide 
the United Kingdo •• 

SO.OO-~l.OO Antennas U.1ted to 
20 Etres above ground 
level, with horizontal 
polarisation only. No 
I1cb He or Har i t ime I1cb i le 14dBIt 20dB It Horse 

QQerat ion erp erp Telephony 
Secondary. Available on RTTY 
the basis of non- Data 
interference to other (Not allocated) racsimile 
serv icea outa ide the SSTV 

Sl.OO-~2.00 United KiIlgdo •• Antennas 
1 i.ited to 20 lletrea above 
ground level, with 
horizontal polarisation 
only. No Hcbile or 

Ha[itillle ~U~ QQIl[ation 
Secondary. AvaUable on 
the basis of noo-

70.00- 70. so interference to other 16dBIt 22dBIt 
aerv icea OJtaide the 
Un U~ K j.n!ilS2!!! 

144.0-1~.0 Prl!!!l[X P[j.ma[X ~<k1BIt ~~BIt 

Secondary. Not available 
for use within the area 

.}0.0-4}1.0 bounded by: 
S}-N 02-E, SS-N 02DE, 

~~-N O~D W !nd S5-N 0}·1t 
.H.0-4}2.0 Secondary. Not available 

for use: 
a) within the area (Not allocated) 10dB1t 16c8WI Horse 

bounded by: erp erp I Telephony 
~}·N 02-E, ~~-N 02°E, I Rny 
~}·N 0}·1t and I Data 
~~DN O}DW; I racsimile 

b) within a 100 k. radiua I SSTV 

of Char ing Croea, I rSTV 

London (Sl-}O'}O"N, I 

0oo07' Z."wl 1 
4~~,0-4}~.0 ! 

.~S,0-4~8,Q Secondary ~S:S;!I!!dan 20dBW 26c8W! 

.l8. 0-4.0. 0 {N21 I!U2!<l!ted 1 1 
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2 } 6 

Statu. of Alloc.tions in the United KingdOll tOI 

I 
Haxbl.l. POleI' I 

rreq.Jency band. 

in Kiz 

The A.teur Service I The A.teur Cllrrier PEP Per.itted T~e.1 
of Tr ..... is.ionl 

1 
I S.tellite Service 

124B-1260 (Not ellocated) 
1260-1270 Second.ry 

Secondary [nth to SpICe only 
(Not .lloc.ted) 

2:H0-2400 
2400-24S0 Secondary. Users lUst Secondary. Users lU.t 

accept interference fro. accept interference fro. 
ISH users ISH users 

}1I0B-}47S (Not allocated) 
S6~B-56 70 Secondary Secondary. Earth to Space 

only 
56 7B-S6BO 
S7SS-S76S (Not allocated) 
SB2B-SB}0 

SB}B-SBSO 

Secondary. Users lUst 
accept interference from 
ISH users 

Secondary. Users lU.t 
ICcept interference fro. 
ISH u.ers . Space to Earth 
only 

26dB It 

Horse 
Telephony 
RTTY 
Data 

racsilllile 
SSTV 10000-104S0 Secondary (Not .lloc.ted) 

I04S0-10S00 Second·ry rSTV 

2400B- 2110S0 
Primary. Users lUst 
accept interference from 
ISH users 

Prill8ry. Uaers lUat 
eccept interference from 
ISH users 

2110SB-2112S0 

Secondary. Hay only be 
used with the wr itten 
consent of the Secretary 
of State. Users lUst 
.ccept interference from 
ISH users 

(Not allocated) 

7SS00- 76000 Primary Prill8ry 
14200B-144000 
24BOOB-2S0000 

ISH (Industrial, Scientific and Medical) 

NOTES TO T HE SCHEDULE 

Ca) Maxi",WI Power refecs to the cl power supplied to the antenna. 
Maxi",WII [>O'I'er level. will usually be specified by c arder power. For 
e_lasione having a suppressed. vac i able or reduced care iee, the power 
viII be spec~fied by the peak envelope power (pep) under linear 
conditions. 

Cb) In the case of frequency bands above 1000 MH~, since high 
inten.ities of cl radiation may be harmful, the follo ... ing safety 
precaution _ust be taken. In locations to ... hich people have access, 
the power flux den.ity on transmit must not exceed the limits 
recom.ended by the competent author i ties (c ur rentl y, th i s 1 tmi t is 
10 .w per square cen timetre) . 

(c) Primary, p e rmitted and secondary services 

For the purpose of this Licence, frequency bands all ocated to th e 
Amateur Service and the Amate ur Sat e llite Service on a primary ba sis 
cannot claim protect i on from Harmful Interference or Undue 
Interference frolll any other authorised services, such protection being 
afforded only to usera whose frequencies hav~ been registered 
nationally or internationally. In the United Kingdom, individual 
frequency a ssi gnment. are not reqiatered in the Alnoteur Service, 
except for bea eona and repeaters . This applies equally to bands 
allocated on a secondary basis where stations of the Amateur Service 
and the Amateur Satellite Service are a160 required not to cause 
Har.ful Interterence or Undue Interference to atations of a primary or 
per.itted service to which frequencies are already assigned or to 
which frequencies Ala)' be assigned at a later date . 

(d) Any modulation technique (except for pulse emissions below 
1000 MHI) lMy be used for the types of transmission specified in the 
lixth column of the Schedule which are defined as follows: 

Morle: hand or autorutically-sent inte rnational morse code 

Telephony: speech , including selective ca lling signals 

SIX 

RTTY: radio teletype and AHTOR 

Data : digital codes representing numbers, text, speec;h . images, 
measurements , computer programs or other information 
authorised by the Licence 

Facsimile: t ransm iss ion of fixed or graphic i mage s 

slow scan (Le., reduced bandwidth) television 

FSTV: fast scan " television . 

( e ) I nterpretation 
(i) Car-r-iec Power: The aver- age po ... er s uppli ed to the antenna by 
a transmitter during one r-adio fr-equenc)' cycle taken under the 
condition of no modulation. 
( i i) Effec tive Rad ia ted Power (erp): The product of the power 
s uppli ed to the antenna and its gain in the direction of maximum 
r-adiation . 
(iii) Gain of an Antenna : The ratio , usually expressed in 
decibels, of the power required at the input of a loss free 
reference antenna to the power suppl ied to the input of the 
antenna to produce, in a given direction, the Same field strength 
or the same power flux-density at the Same distance. When not 
other-wise specified, the gain refers to the direction of maximwn 
radia tion. The gain may be considered for a spec ified 
polarisation . The r-eference antenna is usually a half-wave 
dipole. The gain may be referred to as decibels relative to a 
half - wave dipole (dad). 
(iv) Me an Po we r-: The av e rag e powe r suppl ied to the antenna by a 
transm i tter during an interval of time whi ch is suf f iciently l ong 
relative to the lowest frequency encountered in the modulation 
taken under normal operatinq conditions. 
(v) Peak Envelope Power (pep): The average power supplied to 
the antenna by a transmitter during one radio frequency cycle at 
the crest of the modulation envelope taken under normal opera ting 
cond i t ions . 
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Tile Ne"" Licence 
NOTES TO TERMS AND LIMITATIONS BOOItLET BR68 

(a.) Renaittances and correspondence should be sent to the Radio 
Amateur Licensing Unit, Post Office Counters Ltd, Chetwynd House, 
Chesterfield, Derbyshire 549 IPP, Tel: 0246 217555/217699. 00 not 
send the Licence when mak.ing remittances. 

Cb) A list of Radio Investigation Service district offices (see 
sub-clauses 2(5) and 7e)) may be obtained from the address given in 
note ' (a). 

(c) If any IDesaaqe, the receipt of which is not authorised by this 
Licence, i. received by lDeans of the Station, neither the Licensee nor 
any person using the Station should ma.ke known the contents of any 
such message, its origin or destination, its existence or the fact of 
its receipt to any person except an authorised officer of Her 
Majesty's Government or a competent legal tribunal, or reta i n any copy 
o r make any use of such messag~, or allow it to be reproduced, copied 
o r made use of. It is an off e nce under section S of the Act 
deliberately to r eceive mes sages the receipt of wh.t ch is unauthorised 
or (except in the special circumstances mentioned in that section of 
the Act) to disclose any information as to the contents , se nder or 
addressee of any such message. 

Id) It is an offence to send cer ta in misleadi'19 messages, viz: 
·Any person who -
(a) by means of wireless telegraphy, sends or attempts to 
send, any message which, to his knowledge, is false or 
misleading and is, to his knowledge, likely to prejudice the 
efficiency of any safety of life service or endanger the 
safety of any perso n or of any vessel, aircraft or vehicle, 
and, in particular, any message Which, to his knowledge, 
falsely suggests that a vessel or aircraft is in distress or 
in need of assistance or is not in distress or not in need 
of ass i stance;- (underlining added) (Section 5, WT Act 
1949) . 

(e) This Licence does not authorise the doing of any act which is an 
infri ngeme n t of any copyright which may exist in the communication 
sent or received . 

(f) Notwithstanding sub-clause 2(2)(a) , if the Licensee holds an 
Amateur Radio Licence (B), then he may transmit on frequeRcy bands 
below 30 HHz: if he is operating under the 1 icence of , in the presence 
of, and under the direct supervision of a person who holds an Amateur 
Radio Licence (A). 

Iq) References to the operation of the Station include reference s to 
the speaking into the microphone comprised in the Station. 

(h) Any operation under this Licence must also comply with the 
·General Licence for Wireles s Telegraphy Systems· issued under the 
Post Office Act 1969 and continued in force under the 
Telecommunications Act 1984. Copies of the General Licence are 
available from th e Office of Telecommu nications, Atlantic HO\lse, 
Holborn Viaduct, London EC1N 2HO. 

(i) It is an off e nce under the Wireless Telegraphy IContent of 
Transmission) .R~gulations 1988 to .end a message, communication or 
other mat.ter in whatever forlll that is grossly offensive or of an 
indecent, obscene or menacing character. 

(j) If the Station is situated within 1 km of the boundary of an 
aerodrome, then the height of the antenna or any mast or structure 
aupporting it must not exceed 15 m above ground level . An antenna 
which crosses above, or is liable to fall or to be blown on fo, any 
overhead power wire (including electric lighting) or power apparat.us 
must be guarded t.o the reasonable satisfaction of the owner of the 
power wire or power apparatus. 

(k) Th is Licence d oes not absolve the Licen see from obtaining any 
nec~ssary consent before entering on private o r public property 
(including a publ ic transport vehicle) with any apparatus. 

(1) Sub-clause 4( 2) of the Li cence requires that the apparatus in the 
Station be so designed, constructed, maintained and used that the use 
of the Station does not cause any Undue Interference or Harmful 
Interference with any -wireles s telegraphy . In order to prevent 
int.erference due to close coupling of antennas, the antenna used for 
the Station should be sited as far as possible from any existing 
television or other receiving antennas. This is particularly 
i_portant in the case of the installation of an indoor transmitting 
antenna, eg, in a loft, where transmissions may be conducted through 
the electricity supply wiring . In some circwnstances it might not be 
possible to use an indoor antenna. In densely populated areas 
sufficient separation of the amateur equipment from surrounding 
transmitt.ers, receivers and electronic equipment may not be possible 
to permit the amateur to operate with high power without the high 
probability of causing interference. Adjacent transmitters may 
produce intertDodulation products on other frequencies and excessive 
field strengths may cause breakthrough even in receivers whi ch display 
an adequate level of immunity to unwanted transmissions. While owners 
of recei vers should take steps to ensure that their apparatus has a 
reasonable standard of ilnmunity, in some circumstances the amateur may 
need to modify his transmission practice to minimise a problem to 
neighbours . 

(.) In the event of a demand by an authorised officer to close down 
or restrict the operation of the Station under sub-clause 8(2), the 
Licensee must act in accordance with the demand immediately . He will 
at that time be given oral reasons for the demand and will have an 
opportunity to provide reasons why the demand should not be met. If 
the demand is affirmed, then it will be confi(lDed in writing to the 
Licensee as soon as practicable. Written reasons will be given by a 
Manager of the Radio Investigation Service and the Licensee will again 
be i nv ited to comment. The temporary period referred to in sub-clause 

8(2) will usually be 28 day s , but may be a greater or lesser period as 
the circumstances wa rra nt. Wh ere appropriate and where circumstances 
allow the Radio Investlgation Service will be available to discuss 
wi th the Licen see h o w a breac h of Licence might be corrected. however, 
if the Licensee doe s not comply with the demand or if the breach 
resulting in the d ema nd i s not rectified within a reasonable period of 
time to the satisfact ion of the Secreta ry of State, then revocation or 
var iation of Licence procedures may be commenced under sub-section 
1(4) of the Act or a prosecut ion may be ini t iated (dependi ng on t.he 
circumstances of each case). 

(n) Sub-section 19(5) of the Act applies for the purposes Q.f this 
Licence as it appl ies for the purposes of the Act : 

- In considering for any of the purposes of this Act, 
whether, in any parti c ular case, any interference with any 
wireles s telegraphy caused or likely to be caused by the use 
of any apparatus, i s or i s not undue interference, regard 
shall be had to all the known circwnstances of t.he case and 
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th e interf~renc~ s hall not be regarded as undue interfere nce 
if so to regard it .... ould unreasonably cause hardship to the 
person using or desiring to use the apparatus.-

(0) The bandwidths of emissions should be such as to ensure the most 
efficient utilisation of the spectrum; in general this requires that 
bandwidths be kept at the lowest values which teChnology and the 
nature of the service permit. Where bandwidth-expansion techniques 
are used, the minimwn spectra l power density consistent with efficient 
spectrum utilisation should be employed. 

(pI Under section I of the Act, it is an offence to use any station 
or apparatus other .... ise than under and in accordance with a licence 
granted by the Secretary of State. The Licenaee is responsible for 
ensuring that at all times persons operating under this Licence 
obser ve its terms and limitations . Breach of this provision may 
result in prosecution of the Licensee or operator and the revocation 
of this Licence. 

IQ) The Licence is not transferable. 

(r) No Log need be kept in respect. of Mobi le and Mar i time Mobi le 
operations . 

(s) For the purposes of t.he Licence, ·Coordinated Universal Time- may 
be regarded as equivalent to Greenwich Mean Time (GMT) . 

(t) Codes for classes of emission 

Under the TelecolMlunication Convention , cla.aes of emission are 
designated by groups of a minimum of three characters. 
The symbols used to designate cl asses of eaia.ion are listed in the 
Radio Regulations of whic h the followi ng i. a full li.t. 

FIRST SYMBOL - Type of modulation of the lllain car(ier 

, 
H 
R 

J 
B 
C 

F 
G 

M 

o 
v 

Emiss ion of unmodulated carr ier 

Emiss i on in whi ch the main carrier is amplitude 
modulated I including cases wh ere sub-carriers 
angle modulated): 

Double s ideband 
Single sideband, full carrier 
Single sideband, reduced or variable level 
carrier 

Single sideband, suppressed carrier 
Independent s idebands 
Vestigial sideband 

Emis~ion in which the main carrier is angle 
modu lated: 

Frequency modulation 
Phase modulation 

Emission in which the main carrier is amplitude 
and angle modulated either simultaneously or in a 
pre-establ ished sequence 

Emission of pulses : 
Sequence of unmodulated pulses 
A sequence of pulses: 

Modulated in amplitude 
Modulated in width/duration 
Modulated in position/phase 
In which the carrier is angle modulated 
during the period of the pulse 
Whi ch is a combination of the foregoing or is 
produced by other means 

NB: Emissions wh ere the main carrier is direc tly 
mod ulated by a signal whi ch has been coded into quantised 
form ( eg. pulse code modulation) should be designated by 
A, H, R, J, B, C, For G as appropriate. 

W Cases not covered above, in whi ch an emisiiion 
consis ts of the main carrier modulated, either 
simultaneOUSly or in a pre-establ ished sequence, in a 
combination of two or more of the following modes: 
amplitude, angle, pulse 

Cases not otherwise covered 

NB: For the purpose of this Licence. modulation used only 
for short periods and for incidental purposes, such as 
identification or c",lling, may be ignored when calculating 
the emiss ion des ig nator . Double sideband emissions wi th 
reduced or suppressed carrier are included in the first. 
character A. 

SECOND SYMBOL - Nature of aigna1(a) aodulating the mai n 
carr ler 

No modulating signal 

A single channel conta ini ng quantised oc digital 
information without the use of a. modulat.ing subc al-rier 
(excluding time-division multiplex) 

A single channel containing quantised or digi'tal 
information with the use of a modul ating subcarrier 
(excluding time-division lDultiplex) 

A single c hanne l containing analogue inf o rmation 

Two or mo r e channe ls containing quantl sed or digital 
information 

Two or mare channels containing anal ogue information 

Composite system with one or more channels containing 
quantised or digital information, together with one or 
more channels containing analogue information 

Cases not otherwise covered 

THIRD SYMBOL - Type of information to be transmItted ( in 
this context, the word -information- does not Include 
infonnation of a constant, unvarying natur e such as that 
provided by standard frequency emissions or continuous wave 
or pulse radars). 

N No information transmitted 

A Telegraphy - for aural recepti on 
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..... e tie .. Licence 
B Telegraphy - for automatic reception 

C Facsilftile 

o Data transmi s sion, telemetry, telecommand 

E Telepho ny 

P Television (video) 

W Combination of the above 

X Cases not otherwise covered 

The following exa.ples of cl.sses of eai8.10n and their 
symbols ace given for the pur pose of guidance only': 
Telephony (speech): 

Single side band, suppressed carrier (SSB) J1E 
Prequency lIIodulation (FM) F3E 
Phase Iftodulation (PH) G3E 
Amplitude modulation (AM) AlE 

Horse: 
Hand sent, on/ off keying of the carrier ALA 
Hand sent , on / off keying of the audio lone 
(FM transmitter» F2A 
Automatic recept i on, on / off keying of the 
carrier AIs 

RTTY/AMTOR : 
Oirect frequency shift keying of the carrier FlB 
Frequency shift I(eyed audio tone (PH 
transmitt e r) F2B 
Freque nc y s hift ke yed a ud io tone (SSB 
transmi tte r) J2B 

Pac ket / Data : 
Direc t fr eq uency shif t ke ying of the carrier Fl o 
Frequency s hift keyed audio tone (FM 
transmitter) F20 
Prequency shift keyed audio tone (SSB 
transmi tter) J20 

Television: 
Vestigial sideband (AM transmitter) elF 
Slow scan television (SSB tranBllitter) J2F 

Facsimile: 
Frequency shift keyed audio tone (SSB 
translnitter) J2 C 

(u) When telephony is used , the letters of the call sign may be 
conf irmed by the pronouncelDent of "'ell-known words of which the 
initial letters are the same as those in the call sign . The phonetic 
alphabet contained in Appendix 24 of the Radio Regulations, reproduced 
be l o w, s ho uld be used : 

A Alfa J Juliett 
B Bravo It I(ilo 
C Charlie L 
o Delta M 
E Echo N 
F Foxtrot 0 
G Golf P 

Hot el 0 
India R 

Lima 
Mike 
November 
Oscar 
Papa 
Quebec 
Romeo 

S Sierra 
T Tango 
U Uniform. 
V Victor 
W Whiskey 
X X-ray 
Y Yankee 
Z Zulu 

(v) When the Station must be identified in accordance "Iith sub-clause 
7(ll(a), it is recoar.aaended that one of the following location 
identifiers be uaed: 

(i) the full postc ode. 
(i i I lati tude and 10ng i tude in degrees and .inutes, 
(i i i) National Grid Reference correct to .ix figures, 
(iv) International Amateur Radio Union (IA-RU) locato r, o r 
(v) the address or othe r geographical description c o rrect 
to 1 km . 

Iw) The following Regional Seco ndary Locators ahould be u:,ed . 
immediately after the United Kingdo m prefix 'C t when ident~fYlng the 
S tation in accordance with s ub-c lauses 7(5) or 10(2) of thls Booklet : 

o Isle of Man 
I Northern Ireland 
J Jersey 
M Scotland 
U Guernsey 
W Wales 

(No secondary 
locator) England . 

(x) When ide ntifying in acco rdance with c lause 7, please obs e rve the 
f o llowinq ext ra c t from ar ti c l e 25 o [ the Radio Re gulations 
( Regulat io ns 2 071 t.o 2075 ): . 

-Identifi c ation s i g nal s s hall whereve r pr act1 c able be 1n o ne 

(y) 

o f the following f o rms: . 
(al speech, using s imple amplitude or frequency modulat lon; 
( b) international mo rse c o de transmitted at manual spee d : 
(c) a telegraph code compatible with conventional print i ng 

equipcaent; . 
Id) any other form reco mmended by the CCIR (Internatlonal 

Radio Consultat i ve Committee)-

CEPT member countries whi c h have implenaented CEPT Reco~~da~ion 
T/ R 61-01 are listed in the Val i dation Docwnent by abbrevlat lo n . 
These abbreviations are gi v en so lely for the purpose of the 
Val i dation Odt:uinent and are no t the country prefixes for u~e whe n 
ident i fying under sub-clause 11 I 1 I (g). CEPT member countr les a re 
identified by abbreviations as follo"'s : 

A Austria 
a Belgium 
CY Cyprus 
OK Denmark 
Sf' Finland 
F Prance 
o Germany (FRG) 
CR Greece 
IS Iceland 
IRL Ireland 
I Italy 
FL Liechtenstein 
L Luxembourg 

M 
MC 
NL 
N 
P 
RSM 
E 
5 
CH 
TR 
SCV 
YU 

Malta 
Monaco 
Netherlands 
Norway 
portu9al 
San Mar ino 
Spain 
Sweden 
Swi tzerland 
Turkey 
Vatican City 
Yugoslavia 

I z) CEPT RecolUM!ndation T/ R 61-01 do es not deal with the import or 
export of a ..... teur apparatus whic h is subject to the relevant 
requi rements of the countr ies vi sited . 

( aal Amateur apparatus operating only in the frequency band 28 . 0 MU z 
to 29 . 7 MHz may not be imported, manufactured or assembled in the 
United Kingdom without spec ifi c auth o rity. Requests for such 
authority should be addressed t o the Department of Trade and Indus try, 
Radio Investigation Service, Room 102, Waterloo Bridge House, Wate rloo 
Road~ London SEl 8UA. -Manufac ture- includes conversion . 

Highlights o. the New Licence 

• All licensees will receive a yearly 
Validation Document to confirm the 
renewal and validity of the licence. The 
Licence Regulations, Schedule and Notes 
are contained in a separate booklet. 
• The new licence conforms with the 
requirements ofCEPT Recommendation 
TIR 61-0 I, which will enable UK amateurs 
to operate under their UK licence in a 
growing number of European countries, 
and amateurs from much of Europe to 
operate here in the same manner. 
• Operation at any fixed location other 
than the main station address is permitted 
with the option either of identifying as 
"/P" and giving details of the station 
location during transmissions, or of 
notifying the local Radio Investigation 
Service office of the station location and 
identifying with the main station callsign 
only. 
• Operation on a public transport vehicle 
is permitted, with the consent of the owner. 

EIGHT 

• Restrictions on RA YNET operation are 
relaxed, with a widening of the scope of 
permitted "user services". 
• Maritime mobile operation is included 
in the main licence. 
• Operation using digital communications 
including packet radio is permitted. 
Unattended digital operation is permitted 
on some bands, but mailbox operation will 
require a separate authority available 
through the RSGB. 
• Restrictions on message handling are 
relaxed; messages may be relayed between 
licensed amateurs, or recorded for onward 
transmission. 
• Cross-band working is specifically 
authorised, either for a " B" licensee to 
transmit on v.h.f. or above and receive on 
h.f. , or for any UK licensee to transmit on 
one of his authorised bands and receive the 
reply from an overseas amateur on a band 
not available to UK amateurs. 
• Operation of the station is permitted, 

under the supervision of the licensee, by 
anyone who has passed the Radio 
Amateurs' Examination. 
• Unattended operation of beacons and of 
low power transmitters for "foxhunts" is 
permitted, also the localised remote control 
of radio equipment at fixed locations. 
• A station log must still be kept for 
operation at fixed locations, but is no 
longer required for mobile operation . The 
details to be recorded remain as before, 
with the addition of transmitter power. 
The log may be kept in a book, or on 
magnetic disk or tape reserved for log
keeping only. 
• The 1.850-2.000MHz band is made 
available for RTTY. 
• The likely courses of official action in 
dealing with complaints of interference to 
other radio users are more clearly 
explained, including close-down 
procedures. requirement to reduce power, 
right of appeal. PW 
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NORMAN 
G4THJ 

C500 rtml)STANDARD~ C5200 
BCOMMUNICATIONS 

* Frequency coverage 144-146 & 430-
440MHz with Full Duplex available. * Ex 
tended receive capability :- 130-169.995 
& 410-470MHz. * 2.5 to 5 Watts output 
Idepending on battery pack) . * High or 
Low switchable RF output. * Step 
sizes :- 5/1011 2. 5/25/50kHz l user pro
grammeable) . * Keyboa rd program
meab le repeater offset 1O-39.9M Hz) . 
* Reverse repeater mode. * Priori ty 
Channels ava ilable on both bands. 
* Each band has 10 memories fo r fre
quency and repeater offset. * Dual 
syntll esised VFO·s. * User program
meable CALL button linstant OSY to 
your favourite channel - either band). 
* Numerous scanning modes (Pause or 
Busy - memories - band etc.). * Auto 
Power OH - with Alarm 14mA current 
drain on standby ). * Battery Save on 
receive - 9 user prograrnmeable RxlOff 
rat ios . * Vacant Channel Search - for 
easier OSYing. * Lock - disables keypad 
and/or PD. * Squelch OH button Isaves 
twiddling th e knob !. * Low Battery indi
cator. * Easy to read Liquid Crystal Dis
play w ith back light . * LCD S/Power 
output rneter. * Can be powered d irectly 
frorn a ca r's cigar lighter 15W output). 
* Keypau or Rotary Knob frequency se
lection. * Dil11e nsion s:~ 173mm H x 
60mm W < 34mrn D. 

Th e new Standard 
C5200 leads the w ay 
into a new generat ion 
01 dual hand mobile 
\lanSCelvcr s. 11 IS v irtu 
ally IwO radios In one 
box . There are two indi 
Vidual bright green LED 
displays - o ne for 
70cms and onc fo r 201 
- each With a scparalc 
frequency mdlcalo r. 5 
meter ~lIld Busy mdica
tor. Both bands can be 
received simllltaneously and 
the powerful 2W of <Jlldio 

£599.00 h am each bano can be heard 
from tile built -Ill speaker. If thi s 
gets Cl li ll le confusing. there are two 
sepa,a 'e eXlernal speaker ou'pu's on (Special Show Price still held) 
the hack of the se t -- onc for each band -
or onc external speaker can be used for 
bo th b{lnds. E<-tch band has its own separa te Volume and Squelch controls and there is also 
an Automatic Mute cont rol that can be set to mute thc audio from one band while the other 
or18 IS belf\9 l eceiver! . 

The C5200 call also be used lor fu ll duplex communications with either band being used for 
trCtl'lslll it or rec.eive. An unusual feature of th iS set is that when it is being used in the duplex 
m odc fOf cro ss band workiny , the received If equency (ei ther 70cms o r 2m , whichever you 
have chosen) can be tuned while yOIl are transm itting on the other frequency . Thanks to the 
w ell -designed fan cooled PA stage. 45 Waits o f RF is available on each band. 

There arc 4 different Scan modes which are available independently on each band and each 
band has 10 mcmory channels. Five step silcs are provided and different ones can be set for 
each band so I1 IS ci'l sy to have. for instance. 12.5kHz spacing o n 2m and 25kHz on 7Ocm s. 

Remo tc cuntrol u f some of the many funClto ns is possi ble with the supplied microphone 
and a tone squelch unit (CT N500) and an AOS Contro ller are available as optional extras. 

This radiO really IS different to the run -of-the-mi ll dual banders that you may have seen 
be fore so come in to the shop and try il for yourself. 

5 AS THE SOLE IMPORTER OF STANDARD EQUIPMENT IN THE UK. 
WE ARE ABLE TO OFFER A FULL BACKUP SERVICE AND CURRENT SPARES FROM STOCK. 

SWR METERS 

SWRl 
SWRSO 
FSSOOH 

SWR15 
SWR50B 
1435 

p+ p 
3.5-JOMHz 100 WansI5O·15OMH, 50 wailS .34.00 11 501 
35- 15OMHl IKW PEP w'lh back IIgh' lac,IIty . 34.00 11501 
ThiS peak reading meter has RMS 'PEP W ith follow/hold taclltty III the range 
1.8 10 6OMHl-20·20012KW . 75.00 12001 
Smgle lIle'., SWRlf'cl,1 Stre llg,h 3.5· 15OMHz.. 9.77 11501 
TWII' l1le'.r SWR Powe, field Stlellg.h 35-15OMHI 19.00 11501 
VHf UHf Tw," Me,e, 220,120W 52.50 11.501 

MORSE KEYERS 
Stl iliyh! Upl Down Keycr .. 
As HK707 on!~' with et Heavy Marble Base . 
Squeclc Keyer 
Squeeze Keyer 
Manipulator Key 011 Marble Base 
Semi Automati c Buy Key 

1925 11001 
34.75 11 501 

................. 24.50 11 501 
31 .50 11.001 
40.50 11 001 

........... 32.95 11 001 

HK707 
HK71J2 
HK704 
MK705 
MK71J2 
BK100 
EKM-1A Morse Code Pracl1ce OSCillator With variable Tone .. 1025 11.001 

ANTENNAS 
TA2850 
TA2850 
X50 
OPCP5 
OPL El770H 

2M Coll1lcar Base Antenna 
2M 70cI11 Coimear 
Base AlHenna 70 2 
Base Antenl1a 80- JOm .. 
Mobile Antenna 70/2 . 

POWER SUPPLIES 
EPl40 
EPl70 
EPLl22 
EP2510 
ORAE 
ORAE 

42 Amps 
6.5 Amps 
12 Amps . ...... ... ........ ...... . .... . 
25A Continuous 30A Max 138VOC Fully StabilIZed. 
13.8VDC 12 Amps 
13.8VOC 6 Amps ... 

. 35.00 17501 
..... 3500 17.501 

...... 60.00 17501 
.. 198.00 17.501 

29.95 17501 

............. ...... ..... 39.95 14.001 
.. .... 69.00 14.001 

95.00 15 001 
...... 155.00 16 501 
.. ... ... ... 86.50 15.001 

65.00 14.001 
MfTEREO UNITS AVAILABLE AT EXTRA COST PLEASE PHONE 

ADONISMICS 
Base MIC SSB. FM Switch AM:1J3 

AM503 
AM803 
FXl 
202S 
HW7 

Desk Compressor MIC as 803 With One Output Two levels 01 compression 
.. .... 49.50 

59.00 11 151 
89.50 

................ ... ................... 49.00 11151 
37.50 11.151 
27.50 11 151 

As 503 with Meter & 3 Outputs .. 
Swan Neck Fe! Mic With Control Box .. 
FleXible Neck Chp MIC wllh Control Box 
Head Set 800111 MIC For Yaeswlcoml1rlo ... 

WE ALSO STOCK ROTATORS - COAX SWITCHES - PLUGS - SOCKETS - ETC. 

400 EDGWARE ROAD, 
LONDON W2 

01-723 5521 Tlx 298765 
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i"IU:lAj ~ 
Norma lly 24hr despatch 
but please al low 7 days 
for delivery. 

STANDARD 
* C120 * 

£239.00 
inc. VAT 
(p & p 

£2.50) 

SPECIFICATIONS 
Frequency .... 144-147 .99SMHz 
RF Output 

HI SW (with CNB120) 
4W (with CNBlll) 
2.SW (with dry celts) 

Lo .0.4W 
Sensitivity .. OS8~V (2OdB OS) 
SIN (0 1 ~V More than 30dB 
Audio Output40mW (rI ' 80 

(10% distortion) 

NEAREST TUBE: 
EDGWARE ROAD 

PADDINGTON 
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OPENING TIMES: 
9.30am-5.30pm Mon-Fri. 

10am-4.30pm Sat. 
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~()()~ SE1!:'t'1eE 
The books listed have been selected as being of special interest to our readers. They are 
supplied from our editorial address direct to your door. Some titles are overseas in origin. 

HOW TO ORDER 
Add 75p per order postage (overseas readers add £ 1.50 for surface mail postage) 
and send a postal order, cheque or international money order with your order (quoting 
book titles and quantities) to PW Publishing Limited, FREEPOST, Enefco House, 
The Quay, Poole, Dorset BH15 1 PP. Payment by Access, Mastercard , Eurocard or 
Visa also accepted on telephone orders to Poole (0202) 678558 . Books normally 
despatched by ret urn of post but please allow 28 days for delivery . 

* A recent addition to ou r Book Service . al P = Out of print , 

RADIO 
* AIR & METEO CODE MANUAL 
J oerg Klingen f u ss 10 t h edition 
Contain s del :lIled descri ption o f the World M eteoro logl
ca! Organisation Global T elec o rnmullI cat ion System op
erating FAX and RTTY me tee stations , and of 115 
m essage format with rlncodrng exam ples . Al so con tains 
dCladp.d nescnptlon of the Amonaullcal Fixed Telecom 
muniCat iOn Network am ongst others 293 pages £ 1 4 .00 

BETTER RA D IO/ T V RECEPTION 
A . Na llawa lla. A . T . Cu s h en a n d 
B. D . Clark 
An Au s tralian publication giving gUidance and adVice 
bo th 10 listener ~ seek ing reliable reception o f SOfTIe 
distant rarllO Sla t lon , and 10 OX Ils tenlnB hobbYls ts 134 
pages £ 9 .95 

BETTER SHORT WAVE RECEPTION (USA) 
W . S. 0 " W6SAI & S. D . Cowan W2LX 
Rece ivers, antennas , propagat ion , OX li stening technl ' 
que s fo r the short waves and v .h.f 158 pages £ 5 .50 

* PASSPORT TO WORLD BAND RADIO 
Thi S book gIves you the H1formatlon you need to ex plo re 
and enjOy the w orld o f broadcast band lIs tenIng . I1 
Includes fea tures on rl lfferent inlernat lonal radiO sta tIOns, 
rece iver reviews and adVice as w ell as the hours and 
language o f bro adcast stations by frequency . 398 pages 
£1 1.9 5 

SCANNERS (updat ed) 
Peter Rou se GU 1 DKD 
A gUlne for users of scanntng receivers , covering hard· 
ware , an tennas, acceSSOries , fr equency allocations and 
operating procedure 177 pages £7 .95 

SCANNERS 2 
Pe t e r Rouse GUl DKD 
The companion to Scanners, thiS prOVides even more 
Informat ion on Ihe use of v h.t. and u h .f communlca· 
tlons band and gives construct ional det ails for accesso· 
rles to Improve the perfo rmance of sca nning equipment. 
216 pages £9 .95 

* SHORT WAVE RADIO LISTENERS' 
HANDBOOK 
Arthur M iller 
In eas y· to · read (:Ind non , technica l language, the author 
YUldes the reader through the m yst eries of amateur . 
broadcas t and CB transmiSSions 207 pages £6 .99 

* RADIOTELETYPE CODE MANUAL 
10th Edition 
Joerg Klingen fuss 
ThiS boo k proVides detailed deSCriptions of the charac· 
tefl stlcs of telp.graph transmiS Sion on short waves , with 
all commerc ial modulatio n types Includtng VOice frequen
cy telegra pt1Y . It prOVides comprehenSive In fo rmalton on 
all RTTY sys .cms and e w alphabe.s 96 pages £ 8 .00 

THE SATELLIT E EXPERIMENTER ' S 
HANDBOOK (USA) 
A gUIde to understanding and uSing amateur radio, 
weather and TV broadcast satel lites 207 pages £9 .25 

BEGINNERS 
AN INT RODUCTION TO RADIO DXING (BP91 ) 
R. A . Penfo ld 
How to find a parltcular station , country or type of 
broadci1s t and 10 rece ive It as clearly as pOSSible 112 
pages Cl .9 5 

BEGINNER ' S GUIDE TO 
RADIO (9th Edit ion ) 
Gordon J . K ing 
RadiO Signals . transm itters, receivers , antennas , corn· 
ponent s. va lves and semiconduc tors, CB and amateur 
radiO ar e all dealt With here. 266 pages £6 .95 

BEGINNER' S GUIDE TO 
ELECTRONICS 
Owe" Bishop 
For young sters thinking o f a career in .electronICs , theory 
and applica tion s in computers , rad iO. TV , recording . 
medical and InduSlrtal elec~ ronlcs . 240 pages £5 .95 

* ELECT RONICS S IMPLIFIED- CRYSTAL SET 
CONSTRUCTION (BP192) 
F. A . W i l so n 
ThiS IS a book espeC ially written for those who wish to 
take part If l bastc radiO bUilding All the crystal sets in the 
book are from old deSigns but updated to take account o f 
modern componen ts. 72 pages , £1 .75 
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QUESTIONS & ANSWERS 
RADIO 
Euge n e Trundle 
Ba SICS of elec trica l theory , radio and semiconduc tors . 
receivers , amateur and CB radiO , and tes t equ ipment. 
110 pages £2 .95 

THE SIMPLE ELECTRONIC CIRCUIT AND 
COMPONENTS Book 1 (BP62) 
The aim o f this book IS to provide an in expensive but 
comprehenSive introductIOn to modern elec tronics . 209 
pages £3.50 

TELEVISION 
* AN INTRODUCTION TO SATELLITE 
TELEVI SION (BP195) 
F. A . Wilson 
Answers alt kU1ds of questio ns about sa tellit e teleVISion . 
For the begtnner thinking about hirtng o r purchaSing a 
salelll1e TV system there are details to help you along 
For the engineer there are tec hnica l details inc lud ing 
cnlcu latlons , formulae and tab les . Plenty o f adVice fo r the 
d I y . enthUSiast. 104 pages . £5.95 

A TV- DXERS HANDBOOK (BP176) 
R. Bunne v 
Information on tra nsmission standa rds , propagalton , 
receivers Including m ultl · standard. co lour. satellites , an· 
tennas , photo graphy , s tation Identifica tton, in terference . 
• • e Revised and upda.ed 1986. 87 pages £5 .95 

SATELLITE TELEVISION 
Peter S . Pearson 
How sa tellite TV work s. seltlng up your own T VRO 
terminal , the cost s. the programmes available. 72 pages 
£ 4 .95 

GUIDE TO WORLD - WIDE 
TELEVISION TEST CARDS 
Edition 2 
Keith Hamer and Garry Smith 
The main purpose o f thiS book IS to assist lo ng distance 
teleVISion enthUSiasts (TV OXers) around the world w ith 
signal Iden tifi ca t ion . There are 240 tes t cards , Identl fica · 
t ion slides and clock cap tio ns pic tured . It IS In " seml
alphabeltcal " order. tha t is the staltons are In alphabetica l 
order In their geographica l sec t ions 52 pages £2 .95 

THEORY 
AMATEUR RADIO & ELECTRONICS STUDY 
GUIDE 
3rd Edition 
lan Ridpath ZL 1 BCG 
ThiS book alms to fill the gap between high level ama teur 
radio handbooks and over-sim pl ified beginners manua ls . 
It IS wrttten in a " studen ts own notes " forma t tha t hopes 
to put the reader more at ease than fo rmally wri tt en tex t 
books do 216 pages £7.00 

COMMUNICATION (BP89) 
(Elements of Electronics- Book 5) 
F. A . Wilson 
Fundamen tals o f line, microwave, subm artne, sa telltt e, 
dIgi tal multiplex. radiO and telegraphy sy stem s are 
covered , Withou t the more com plica ted theory o r mathe · 
ma',es . 256 pages £2 .95 

FOUNDATIONS OF WIRELESS 
AND ELECTRONICS (10th Edition) 
M. G. Sc roggie and S . W . Amos 
Covering d c . and a.c . ci rCUits . L, C, tuned Circui t s and 
selectiv ity . va lves , semiconductors, transm ission lines , 
antennas, rad iation. osc illat ion , modulation , detec t ion . 
amplificat ion . superhet rece ivers , c ."t.s . wave fo rm gen · 
era tors and SWltctles . computers and pow er supplies 
551 pages £8.95 

LEVEL 11 RADIO & ELECTRONICS THEORY 
lan Ridpath ZL 1 BCG 
A sequel to Amateur Radio & Electronics Study Course, 
this book covers advanced theory up to a level needed on 
most techniCian courses . The handwritten fo rmat is 
deSigned to make the student feel as though the pages 
are his own notes . 169 pages £6.70 

PRACTICAL ELECTRONICS CALCULATIONS 
AND FORMULAE (BP53) 
F. A . W ilson 
This has been w ritten as a w o rksho p m anual fo r the 
electroniCs enthusiast. There is a strong prac t ical b ias 
and higher mathematICs have been aVOIded where 
possible 249 pages £3.95 

OIS = Out of stock . 

LISTENING GUIDES 
AIR BAND RADIO HANDBOOK 
David J . Smith 
W ith air band radio you can eavesdrop o n the conversa
tions between aircraft and those on the ground w ho 
control them The author. an air traffic controller , ex ~ 
plains more about th iS listening hobby . 174 pages 
£5.99. 

OIAL SEARCH (5th Edition 1988/ 89) 
George Wilco. 
The hstener' s c l1eck li st and gUide to European broad · 
castIng Covers medium wave, long wave , v .h.f. and 
short w ave, Including two special maps , making the 
most o f your por table and many more. 46 pages £3.25 

GUIDE TO BROADCASTING STATIONS 
19th Edi tion (1987 / 88) 
Phi lip D arring t on . 
Frequency ann 5t<1tlon data , receivers, antennas, Latin 
American OXlI1g . reporting , computers in radio , e tc . 240 
pages £6 .95 

* GUIDE TO FACSIMILE STATIONS 
8th Edit ion 
Joerg Kl ingenfuss 
ThIS manual IS the basic reference book fo r everyone 
Interes ted 111 FAX Frequency , call sign , name o f the 
statlon , !T U country/ geographIcal symbo l. technical pa r ~ 
amctP.rS o f Ihe emi SSion are all listed . A ll frequenc ies 
have been IllCdSUf~d to the nearest 100Hz. 262 pages 
£12 .00 

GUIDE TO FORMER UTILITY 
TRANSMISSIONS 
3rd Edition 
Joerg Klingenfuss 
ThIS manual IS bUilt on continuous monitoring o f the radio 
spectrum from the six tie s until t he recent past . It is a 
useful summary of former ac t ivit ies o f utility stations and 
proVIdes Information to the active radio m onitor In t he 
c laS Sificat ion and Identi fica tion o f radio sig nals. 126 
pages £8 .00 

GUIDE TO UTILITY STATIONS 
6th Edi tion 
Joerg Klingenfuss 
This book covers the comple te short wave range from 3 
to 30MHI plu s the adjacent frequency bands f rom 0 to 
150 kHz and from 1.6 to 3MHz. It includes details on all 
Iypes o f utlhty stattons Including FAX and RTT Y . There 
are 15802 entrIes In the frequency lis t and 31 23 In the 
alphabe tical callsl!)n list p lus press services and meteo ro · 
logica l staltons 494 p3ges £19 .00 

HF OCEANIC AIRBAND 
COMMUNICATIONS (3rd Edn.) 
Bill Laver 
A ircraft channels by frequency and band , main gro und 
radIO stations , European R/ T network s, North A tlantic 
contro l frequencies . 29 pages £3.50 

* INTERNATIONAL RADIO STATIONS 
GUIDE (BP255) 
Updated and completely re· wrttten in June 1988 . It 
prOVides the casual listener and OXer wi th an essential 
re ference work deSigned to guide them around the ever 
more complex radiO bands 312 pages £4.95 

THE COMPLETE VHF/ UHF FREQUENCY GUIDE 
Updated 1988 
T hiS book g i ves deta il s o f fr e q ue n c ie s fro m 
26- 2250MHz With no gaps and who uses what. Recent
ly updated , there are chapters on equipment req uire
ments as well as antennas, e tc . 88 pages. £5 .95 

* THE INTERNATIONAL VHF FM GUIDE 
7th Edition 
Julian Baldwin G3UHK & Kris Partridge G8AUU 
The lat cs t edition of th iS usefu l book gives concise 
details o f repeaters and beacons worldwide p lus cover
age maps and further info rmation on UK repeaters . 70 
pages £2 .85 

UK LISTENERS CONFIDENTIAL 
FREQUENCY LIST (5th Edition) 
Bill Layer 
Covertng the serv ices and transmiss ion modes that can 
be heard o n .he bands be. ween 1.635 and 29.7MHz. 
147 pages £ 6 .95 
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VHF/ UHF AIRBAND FREQUENCY GUIDE 
(Updated) 
A complete guide t? the Blrband frequencies includ ing 
how to receive the signals, the frequencies and serVices, 
VOLMET and much mor l"' about the In teres ting subjec t o f 
a"band radio 74 pages. £5.95 

WORLD RADIO TV 
HANDBOOK 1988 
Country-by -country li stings of long , medium and short 
wave broadca sters and TV stations . Receiver test 
reports English language broadcasts . The s.w .1. ' s 

bible . 576/1ages £17 .95 

INTERFERENCE 
INTERFERENCE HANDBOOK (USA) 
William R. Nelson WA6FQG 
How to locale and cure r .f .1. for radio amateurs. CBers 
and T V and stereo owners . 253 pages £6.75 

RADIO FREQUENCY INTERFERENCE (USA) 
What causes r .1.I? Are all r .f t. problems dl ffi cull, expen
sive and time-consuming to cure ? Thp.se questions and 
many more are answe reri In thiS book 84 pages £4.30 

TELEVISION INTERFERENCE MANUAL (RSGB) 
B. Priestley 
TV channels and syslf~ms , Spurious -radiation TV I, 
strong -signa l TVI . aurilo break through . lran sm ltt er de
sign 78 pages £2 .94 

AMATEUR RADIO 
AMATEUR RADIO CALL BOOK (RSGB) 
Winter 87 / 88 Edition 
This useful work now Incorporates a 48 -page reference 
section o f useful IIlformatlon for amateur radiO enthUSI 
asts 310 pages £7.25 

AMATEUR RADIO LOGBOOK 
Standard logbook for the transmitting amateur in hori
zontal A4 format. 25 hru:.: ~ pt:r page . 96 pages £2 .30 

AMATEUR RADIO 
OPERATING MANUAL (RSGB) 
A mine o f in formation on Just about every aspect of 
amateur operating . Inc luding International calls lgn senes 
holders. prefiX lis ts. oX CC countries lisl, etc . 204 pages 
£6.16 

AMATEUR RADIO SATELLITES the first 25 years 
Arthur C. Gee G2UK 
The material In this souvenir publication is drawn from 
the author's archives . It is mainly a pictorial account on 
the pattern of developments which have occurred over 
the last 25 years . 34 pages £2 .25 

CARE AND FEEDING OF POWER GRID TUBES 
(USA) 
This handbook analyses the operation of EIMAC power 
grid valves and provides deSign and applica tIOn Informa
t ion to assist the user of these valves 156 pages £6.75 

HOW TO PASS THE RADIO 
AMATEURS ' EXAMINATION (RSGB) 
G. l. Benbow G3HB 
The background to multiple chOice exams and how to 
study for them wi th nine sample RAE papers for prac tice. 
plus maths reVISion . 91 pages £3 .00 

PASSPORT TO AMATEUR RADIO 
Reprinted from PW 1981 - 1982 
The famous series by GW3JGA . used by thousands of 
successful RAE candidates as an aid to the ir studies . Plus 
o ther useful articles fo r students of amateur radiO . 96 
pages £1.50 

QUESTIONS & ANSWERS 
AMATEUR RADIO 
F. C. Judd G2BCX 
What is amateur radiO? The Radio Amateurs ' Exam and 
Licence . The technology . equipment . antennas , operat 
~l~~cedure and codes used by amateurs . 122 pages 

RADIO AMATEUR·S GUIDE 
RADIO WAVE PROPAGATION 
(HF Bands) 
F. C. Judd G2BCX 
The how and why of the mechanism and variations of 
propagation In the h.t. bands . 144 pages £8.95 

RADIO AMATEUR·S MAP OF 
NORTH AMERICA (USA) 
Shows rad iO amateurs prefix boundaries, con tinental 
boundaries and zone boundaries. 760 x 636mm £2 .25 

* RADIO AMATEUR'S 
PREFIX MAP OF THE WORLD (USA) 
ShOWing pref ixes and countfles, plus lis tings by order o f 
country and of pref ix 1014 x 711mm £2 .50 

* RADIO AMATEUR ·S WORLD ATLAS (USA) 
17 pages of maps . Including the world -polar projection . 
Also includes the table of allocatio n o f in ternatIOnal 
callsign senes . £2 .95 

* THE RADIO AMATEUR ·S DX GUIDE (USA) 
15th Edition 
The gUIde contains Information not eaSily obtained 
elsewhere and IS Intended as an aid and qUick re ference 
for all radiO amateu rs H'IPrP.!=> I P-Ci If1 OX . 38 pages. £2 .95 

THE RADIO AMATEUR·S QUESTIONS & 
ANSWER REFERENCE MANUAL 3rd Edition 
R.E.G. Petri G8CCJ 
This book ha s been compiled especially for students of 
the City arld Guilds of London Institute RAE . It is 
structured , with carefully selected multiple choice ques
tions, to progress w it h any recognised course of instruc
tion , although it is not Intenderl as a tex t book . 258 pages 
£6.95 
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THE 1988 ARRL HANDBOOK FOR 
THE RADIO AMATEUR 
This, the . sixty-fifth edi tion is available only in hardback, 
the first time the A RAL have done this . New construction 
projects are the theme o f this edition, there is a delux€ 
memory keyer, receiver projects, a linear aSK converter , 
a low-powered balanced Transmatch and a d .t.m.f. 
decoder . Updated every year, this provides useful refer
ence ma teria l for the rad io ama teur . It also inc ludes 18 
pages of p .c b . track pattern fo r you to build your own 
boards . 1157 pages £19.25 (hardback) 

VHF HANDBOOK 
FOR RADIO AMATEURS (USA) 
H . S . Brier W9EGQ & W . I. 0" W6SAI 
VHF / UHF propagation, including moon bounce and satel 
lit es . equipment and ante nnas . 335 pages £7 .95 

* VHF / UHF MANUAL (RSGB) 
G . R. Jessop G6JP 
Theory and practice of amateur radio reception and 
~~~;';I sslon. between 30MHz and 2 4GHz . 520 pages 

DATA & REFERENCE 
DIGITAL IC EQUIVALENTS 
AND PIN CONNECTIONS (BP140) 
A . Michaels 
EqUivalents and pin connections of a popular select ion of 
European. American and Japanese digital i .c .s. 256 
pages £5 .95 

INTERNATIONAL DIODE 
EQUIVALENTS GUIDE (BP108) 
A. Michaels 
Possible substitutes for a large select ion of many 
~1~f.e;5nt types of semiconductor diodes . '44 pages 

INTERNATIONAL TRANSISTOR 
EQUIVALENTS GUIDE (BP85) 
A . Michaels 
Possl~le substitutes fo r a pop~ l ar selec t ion o f European , 
Amencan and Japanese tranSisto rs. 320 pages £3.50 

LINEAR IC EQUIVALENTS 
AND PIN CONNECTIONS (BP141) 
A . Michaels 
EQUivalents and pin connections of a popular selection of 
European . American and Japanese linear I.C.S. 320 pages 
£5.95 

NEWNES AUDIO & HIFI ENGINEER·S POCKET 
BOOK 
Vivian Cape. 
The IS a conCise collec tion of practical and relevant data 
for anyone working on sound system s. The topics 
covered Include microphones, gramophones, COs to 
name a few . 190 pages Hardback £9 .95 

NEWNES COMPUTER ENGINEER' S 
POCKET BOOK 
This IS an iIlvaluable compendium of facts , figures, 
CirCUitS and data and IS indispensable to the designer, 
student, service engineer and all those interested in 
computer and microprocessor systems . 203 pages Hard
back £8 .95 

NEWNES ELECTRONICS POCKET BOOK 
5th Edition 
Presenting all aspects of electroniCs in a readable and 
largely non-mathematical form fo r both the enthUSiast 
and the profeSSional engineer 315 pages Hardback 
£8.95 

NEWNES RADIO AMATEUR AND 
LlSTENER·S POCKET BOOK 
Steve Money G3FZX 
This book is a collec tion of useful and intngUlng data for 
the traditional and modern radiO amateur as we ll as the 
short wave listener. Topics such as AMTOR. packet 
radio , SST V , compu ter communica tions , airband and 
maritime communications are all covered . 160 pages 
Hardback £8.95 

NEWNES RADIO AND ELECTRONICS 
ENGINEER ' S POCKET BOOK 
(17th Edition) 
Keith Brindley 
Useful data covering maths, abbrevia tions, codes, sym 
bols , frequenc y bands / allocations, UK broadcast ing sta 
tions . semiconductors , components, etc . 201 pages 
Hardback £6 .95 

*NEWNES TELEVISION AND VIDEO 
ENGINEER·S POCKET BOOK 
Eugene Trundle 
Th!s IS a valuable reference source fo r practitioners in 
" entertainment " electroniC equipment. It covers TV 
reception from v .h.t. to s .h .f. , display tubes, colour 
camera technology , Video recorder and video disc equip
ment , Video tex t and hi-fi sound . 323 pages Hardback 
£9.95 

POWER SELECTOR GUIDE (BP235) 
J . C. J . Van de Ven 
ThiS gUIde has the Information on all kinds of power 
deVices In useful categories (other than the usual alpha 
numeric sort) such as voltage and power properties 
making selection of replacements easier . 160 pages 
£4.95 

RSGB RADIO DATA 
REFERENCE BOOK 
G. R. Jessop G6JP 
The 5th Edition of an essentia l book fo r the radio 
amateur's or experimenter's workbench . 244 pages 
Hardback £8 .56 

SEMICONDUCTOR DATA BOOK 
A . M. Ball 
Characteri stics of about 10000 transis tors, l .e.t.s . 
u.j .t.s , diodes, rec tifiers, triac s and s .c .r. s . '75 pages 
£9.95 

TRANSISTOR SELECTOR GUIDE (BP234) 
J . C. J . Van de Ven 
ThiS \luide has the info rmation on all kinds of transistors 

In useful categories (other than the usual alpha numeric 
sort) such as voltage and power properties mak ing 
selection of replacemen ts easier . 192 pages £4 _95 

FAULT-FINDING 
ARE THE VOL TAGES CORRECT? 
Reprinted from PW 1982-1983 
How to use a multimeter to fault -find on elec tronic and 
radio equipment , from simple reSistive dlvlriers through 
circuits using diodes , transis tors . i.c .s and valves 44 
pages £1 .50 

* GETTING THE MOST FROM YOUR 
MUL TIMETER (BP239) 
R. A . Penfold 
This book is primarily aim ed at beginners . It covers both 
analogue and digital multlmeters and their respect ive 
limitations. All kinds o f testing IS explained too. No 
previous knowledge IS requ ired or assumed . 102 pages 
£2.95 

* MODERN ELECTRONIC TEST EQUIPMENT 
Keith Brindley 
This book describes in a down-ta-eart h manner how the 
main ca tegor ies of test equipm ent work . The subjects 
covered include analogue and d igital meters , oscillos
copes . signal sources. frequency . time and event 
counters . spectrum and logic analysers , displays and 
automa tic tes t equipment '34 pages £6 .95 

OSCILLOSCOPES, HOW TO USE THEM, HOW 
THEY WORK (Revised 2nd Edition) 
lan Hickman 
ThiS book deSCribes oscilloscopes ranging from basic to 
advanced models and the accessories to go with them . 
133 pages £6.95 

PRACTICAL HANDBOOK OF 
VALVE RADIO REPAIR 
Chas E Miller 
The definitive work on repa iring and restoring va lved 
broadcast receivers dating from the 1930s to the 60s 
A ppendices giving Intermediate frequenc ies , valve char 
~~~~r~;I~ .~a~a and base connec t ions . 230 pages Hard-

QUESTIONS & ANSWERS 
RADIO REPAIR 
Les Lawry-Johns 
How to fault-frnd and repair valved and transis torised 
receivers. car radiOS and unit audio equipment Suggest · 
ed lists of tools and spare parts . 106 pages £2 .95 

SERVICING RADIO, 
HI-FI AND TV EQUIPMENT 
Gordon J King 
A very practical book looking at semiconductor charac
tens tics , d .c . and Signal tes ts, fault -finding techniques 
for audio . Video , r f . and osci llator stages and their 
£~~~tion to tranSistor radiOS and hi ·f l. 205 pages 

TEST EQUIPMENT FOR 
THE RADIO AMATEUR (RSGB) 
H. l. Gibson G2BUP 
T echniques and equipment for tests and measurements 
~/~ev l ces, systems and antennas . 142 pages Hardback 

TRANSISTOR RADIO FAULT FINDING CHART 
(BP70) 
C. E. Miller 
Used properly, sho uld enable most common faults to be 
traced reasonably quickly . Selecting the appropriate fault 
deSCription at the head o f the chart , the reader IS led 
through a sequence of suggested checks until the fault is 
cleared 635 x 455mm (approx) £0.95 

PRO.lECT 
CONSTRUCTION 
HOW TO BUILD ADVANCED SHORT WAVE 
RECEIVERS (BP226) 
R. A . Penfold 
Greater satis faction can be gained from the hobby o f 
short wave listelllng when using home cons truc ted 
equipment. ThiS book gives full practical construc tional 
details of a number of receivers as well as some Lldd ·o n 
£12~9~s like S-meters and nOise I.miters . 118 pages 

HOW TO DESIGN AND MAKE 
YOUR OWN P.C.B.s (BP121) 
R. A . Penfold 
Designing o r copying printed CirCUit board deSigns from 
£f~95ines . Inc luding photographiC methods . 80 pages 

INTRODUCING QRP 
Collected Articles from PW 1983- 1985 
An introduction to low-power transmission . Inc luding 
constructional details of designs by Rev . George oobbs 
G3AJV for transmitters and transceivers fr om Top Band 
to 14MHz, and test equipment by Tony Smith G4FAI. 64 
pages £1.50 

MORE ADVANCED POWER SUPPLY PROJECTS 
(BP192) 
R. A . Penfold 
The practical and theoretical aspects of the circuits are 
covered in some detail . Topics include switched mode 
power supplies, precision regulators, dual traCking regu
lators and computer controlled power supplies, etc . 92 
pages £2 .95 

POWER SUPPLY PROJECTS BP76 
R. A . Penfold 
This book gives a number of power supply designs 
Including Simple unstabilised types, fixed voltage regulat 
ed types and variable voltage stabi lised designs . 91 
pages £2.50 

PRACTICAL POWER SUPPLIES 
Collected Articles from PW 1978-1985 
Characteristics of batteries, transformers, rectifiers, 
fu~es and heatsinks , plus designs for a variety of mains
driven power supplies, including the PW . 'Marchwood" 
giving a fu lly stabilised and protected 1 2V 30A d .c . 48 
pages £1.25 
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PROJECTS IN AMATEUR RADIO AND SHORT 
WAVE LISTENING 
F. G. Rayer G30GR 
Full constructional details are given for all projects, 
including housing the units In a suitable case. All the 
projects are either on p .C b . or matrix board . 90 pages 
£4.95 

* QRP NOTEBOOK 
Doug DeMaw W1 FB 
This book deals w ith the bui lding and operating of a 

~~i~~~~~~ ~~~ :~:~~~·e;~st~so~na~~~~en:SQW~:~. ~)I ~~: 
text is easy to read and the drawings are large and clear . 
77 pages £3 .95 

SOLID STATE SHORT WAVE RECEIVERS FOR 
BEGINNERS (BP222) 
R. A . Penfold 
There IS a slrange fasc ination In listening to a broadcast 
which has been transmitted over many thousands of 
kilometres . This IS even more the case when you've built 
the receiver yourself . This book contains several designs 
that Will give a fa irly high level of performance . 93 pages 
£2.95 

AUDIO FREOUENCIES 
AUDIO (BP111) 
(Elements of Electronics- Book 6) 
F. A . Wilson 
This book studies sound and heanng , and the operation 
of microphones , loudspeakers, amplifiers, OSCillators, 
and both diSC and magnetic recordrng . 320 pages £3.50 

ANTENNAS (AERIALS) 
AERIAL PROJECTS (BP105) 
R. A . Penfold 
Practical deSigns Including active. loop and ferrite aerials 
plus accessory units . 96 pages £1 .95 

All ABOUT CUBICAL QUAD 
ANTENNAS (USA) 
W . I. Orr WSSAI & S. D . Cowan W2lX 
Theory . deSign , construction, adjustment and operat ion 
of quads. Quads vs . Yagls . Gain figures . 109pages O/ S 

All ABOUT VERTICAL ANTENNAS (USA) 
W . I . Orr WSSAI and S. D. Cowan W2lX 
Theory , design , construction, operation , the secrets of 
mak ing vertical work . 191 pages £7 .50 

AN INTRODUCTION TO ANTENNA THEORY 
(BP198) 
H. C. Wright 
ThiS book deals with the basic concepts relevant to 
receiving and transmitting antennas . Lots of diagrams 
reduce the amount o f mathemaltcs involved . 86 pages 
£2.95 

BEAM ANTENNA HANDBOOK (USA) 
W. I. Orr WSSAI & S. D . Cowan W2lX 
DeSign. construction. adjustment and Installatron of h .f . 
beam antennas 198 pages £6.75 

* HF ANTENNAS 
FOR All lOCATIONS (RSGB) 
l. A . Moxon GSXN 
Taking a new look at how h f antennas work , and putting 
theory tnto practice 260 pages £5.69 

SWAPSPOT 

OUT OF THIN AIR 
Collected Antenna Articles from PW 1977- 1980 
Including such favourites as the ZL Special an~ ' 2BCX 
16-element beams for 2m, and the famous " Shm Jlm". 
deSigned by Fred Judd G2BCX . Also features sys t ~ms 
for Top Band , medium wave/long wave loop deSigns 
and a v .h.!. direction finding loop . Plus items on propaga· 
lion, accessorres and antenna design . 80 pages £ 1 .80 

SIMPLE, lOW- COST WIRE ANTENNAS FOR 
RADIO AMATEURS (USA) 
W . I. 0 .. W6SAI and S. D . Co_an W2LX 
EffiCient antennas for Top Band to 2m, including "invi
slbIH" antennas for difficult station locations . 191 pages 
£6.75 

THE ARRl ANTENNA BOOK 
14th Edition (USA) 
A station IS only as effect ive as ItS antenna system. This 
book covers propagation, prac t ical constructional details 
of almost every type of an tenna , test equipment and 
fo rmulas and programs for beam headtng ca lculations 
327 pages £9.10 

THE ARRl ANTENNA COMPENDIUM Volume 1 
(USA) 
ThiS book makes faS Cinating reading of hitherto unpub
lished material. Among tOPICS discussed are quads and 
loops , log penodlc arrays. beam and multl ·band anten
nas , verticals and reduced size antennas 175 pages 
£9.25 

THE RADIO AMATEUR ANTENNA HANDBOOK 
William I. Orr W6SAI & Stuart D . Cowen W2lX 
Vagi, quad, quagi , I-p , vertica l, horizontal and " sloper" 
antennas are all covered . Also towers , grounds and 
rO talQrs. 190 pages £S.75 

TWO- METRE ANTENNA HANDBOOK 
F. C. Judd w rote this book for rad iO amateurs new to the 
144- 146MHz band . The range of antennas descrrbed wi ll 
ca ter for most situations , particularly those where space 
IS a problem . 157 pages £S.95 

WIRES & WAVES 
Collected Antenna Articles from PW 1980-1984 
Antenna and propagation theory . including NBS Yagl 
deSign data Practical deSigns for antennas from medium 
waves to microwaves , plus accessorres such as a. t.u .s , 
5 w r and power meters , and a nOise bridge . Oealing 
w ith TV !. 160 pages £3.00 

* W1FB ' S ANTENNA NOTEBOOK 
Doug DeMaw W1FB 
ThiS book prOVides lots of deSigns , In Simple and easy
to-read terms , for Simple wire and tubing antennas. All 
draWings are large and c lear making construCtion much 
easier ] 24 pages £4.95 

25 SIMPLE AMATEUR BAND AERIALS (BP125) 
E. M . Noli 
How 10 bUild 25 Simple and Inexpensive aeria ls, from a 
sllnplc dipole through beam and triangle deSigns to a 
n1lnl-rhomblc DimenSions for spec ifiC spot frequencies, 
Including the WARe bands 80 pages £ 1.95 

25 SIMPLE INDOOR 
AND WINDOW AERIALS (BP136) 
E. M . Noli 
DeSigns for people who hve In flat s or have no gardens, 
et e .. giving surprtslngly good results conslderrng their 
limited dimenSions . 64 pages £1 .75 

25 SIMPLE SHORT WAVE 
BROADCAST BAND AERIALS IBP132) 
E. M . Noli 
DeSigns for 25 different aerials , from a simple d ipole 
through helical designs to a multi -band umbrella . 80 
pages £1.95 

25 SIMPLE TROPICAL 
AND MW BAND AERIALS (BP145) 
E. M. Noli 
Sim ple and inexpensive aerials for the broadcast bands 
from medium wave to 4 9m 64 pages £1 .15 

COMPUTING 
AMATEUR RADIO 
SOFTWARE (RSGB) 
John Morris GM4ANB 
Using a computer for c w ., RTTY, data . plus calculatio ns 
for antennas , d is tance, bearing . loeators. sa tell ites, sun . 
moon and ci rcu it design . 328 pages Hardback £9 .41 

AN INTRODUCTION TO COMPUTER 
COMMUNICATIONS (BP177) 
R. A . Penfold 
Details of vanous types of modem and their applications, 
plus how to Interconnect computers. m odems, and the 
telephone system Also network ing systems and RTTY. 
96 pages £2 .95 

AN INTRODUCTION TO 
COMPUTER PERIPHERALS (BP170) 
J . W. Penfold 
Covers monnors, printers, disk drives, cassette record 
ers, modems, etc ., explaining what they are, how to use 
r;.~oand the various types of standards . 80 pages 

MICRO PROCESSING SYSTEMS 
AND CIRCUITS (BP77) 
(Elements of Electronics- Book 4) 
F. A . Wilson 
A c,?mprehensive gui~e to the elements o f micropro
cess lng systems, w hich are becoming ever more in
~~~9~ in radio sys tems and equipment. 256 PBges 

MORSE 
INTRODUCING MORSE 
Collected Articles from PW 19B2 -1985 
Ways of learning the M orse Code, followed by construc
tional details of a varrety of keys including Iambic , 
Triambic , and an Electronic Bug with a 528·bit memory . 
48 pages £1.25 

THE MORSE CODE 
FOR RADIO AMATEURS (RSGB) 
Margaret Mills G3ACC 
A guide to learning to send and receive M orse code 
Signals up to the 12 w .p .m . required for the RAE . 19 
pages £2.88 

THE SECRET OF lEARNING MORSE CODE 
Mark Francis 
DeSigned to make you proficient in Morse code in the 
shortest pOSSible time. this book points out m any of the 
pltfalis that beset the student . 87 pages £4.95 

Ha ve Sony IC F-200 I portable shortwave receiver a.m .. c.w .. s.s.b .. 
plus f.m . band . Would exchange for a irband receiver or Pentax KA 
bayonet lenses. Pentax fla sh (to fit P30) or w.h .y? G4VLB. Tel: 
06 1-480 1549 evenings or weekend. £432 

Got a camera. want a receiver? Got a v.h.l . rtg , want some h.t. gear to go with yoor new G·zet'o? In fact have you 
got anything to trade radto-wise? 

If so. why not advertise it FREE here. Send details. including what equipment you're 10000il1\l for. to " &NAP 
spor. PractICal Wireless. Enelco House. The Quay. Poole. Dorset BH15 IPP. for inclusion in the first availoble 
issues of the magazine. 

Have Yaesu FT-290R as new with soft case and NiCads. Would 
exchange fo r equivalent 430MHz or 50MHz transce ive r. Tel : St 
Helens 20370. £435 

Haye Rolex Oyster Perpetual Chronometer. Explorer I. waterproof to 
100 metres. cost £68 1 13 month s ago. Would exchange direct for 
Sony ICF- 200 ID. preferably with active antenna. K. Miller. 15 The 
Rise. Green Lane. Whitby. Yorkshire YOn 4ES. /:'440 

Have 20 new and boxed wax pho nograph cylinders. recorded May 
1894. Also two Pye PF91 audio amplifiers with KT66 output va lves. 
v.g.C. Plus Unica receiver idea l for beginner s.w.l.. 500kHz-30MHz. 
mains or 12 volts. Would exchange for military rad io bits pre 1960. 
Tony. Tel: 0908 73114. £44 1 

Ha ve Spectrum conversion 28 MHz multimode. a.m .. fm .. u.s. b .. 
I.s.b.. rig freq uency coverage 28 .01-29. 7MH z. plus frequency 
counter 0-50M Hz. Would exchange for 35mm SLR or good 
compact. TeI : 0952 57670. £ 442 

Have 5HP Wol seley cultivator and accessories. never used. Would 
exchange for general coverage transceiver with s.s.b. facility . J. 
Richa rds. Tel : 073 4 507976. £446 

Ha ve Eumig sta ndard 8 cine projector. excellent condition with zoom 
lens. autoread. spare bulb. beaded screen. original packing. Would 
exchange for EC I 0 receiver. v. h. f. scanner or battery signal generator. 
Tel : 0647 6753. 1':44 7 
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A FEW SIMPLE RULES, Your ad. should follow the lormat of those appearing below. it tI1tJst be typed or written in 
block letters; It must be not more than 40 words long includino name and address/ telephone number. SWIpS 
only-no items for sale-and one of the items MUST be radio related. Adverts for ILLEGAL CB equipment will not 
be accepted. 

The appropriate licence must be held by anyone installing or operating a radio transmfttlf. 

Ha ve Lafaye tte HA600 communications receiver (circa 1968). with 
circuits. Would exchange for v.h.f.lu.h.f. pocket TV. M. L. Richard
son. 20 Dale Close. Skegby. Sutton-in-Ashfield. Notts NG 17 
3AF. £449 

Ha ve Agfacolour 50 35mm projector type 5920 50W Q.1. Would 
exchange for fe.t. dip oscillator. Eldridge. Tel : Beccles (0502) 
7 12129. £448 

Have 15m free-standing tower with ladder incorporated. 4 sections, 
1.2 m square base. no stay wires needed . Would exchange for good 
Yaesu o r Kenwood. a.t.u. or AOR AR2002 scanner, w.h.y? T. Devlin 
EI5FO.4 Legion Terrace. Longford. Eire. Tel : 043 41455. £452 

Have original mains p.S.U. suitable for ex-RAF 1392 receiver. Would 
exchange for mains transformer 450-0-450V at 200mA. Callers only 
as item heavy. Write first : Heslop. 75 Alder Park, Brandon, Durham 
DH 78TJ . £453 

Have B2 spy se t complete good working order. Would exchange for 
T ype A Mk. III spy set. No other offers please. Tel: 0634 253056 
(Rochester). £454 
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Kenwood TS-i40S HF Transceiver 

Now available once again frum ARE 
Communications the excellent I\cnwood 
TS'14()S. (;eneral Coverage I{eceiver IOOW 
output Ix·t wcen Top band and IOm. FM fitt ed as 
standard. Auto Twling Unit optional extra. 
Offered at a disLOunted pl;ce of £ I .O~9. 0() or. 
with ATl l £\.199.00. 

Kenwood TS680S HF and SIX metre 
Transceiver 

Yaesu FT2~R 2M HANDlE 

I )ue to A. R. E. 's continued policy of direct 
illlpol1ing from Japan ;lIld cutting out the Sub 
Marine Corporat ion we l'Ontinue to offer 
Yaesu's best seller ;It the discuunted PI;Cl' of fu ll 
U. K. spec with FBi\~ empty battery case. 
helical antelma and strap. Price: £19fl.OO or 
complete with FNBlO and NC2XC cil;lrger 
£249.00. 

Standard C500 Dual Band Handie 

You must have read our ;Idvert s by now, we' ve 
sold hundreds I 2m & 70Clll full duplex 1 ~li\· 1 7() 
MI-Iz + ·lLlJ.46~ Mi lL Manv additional features. 
I'I;ce: £369.00 . 

Yaesu FTfi!IOR j\lk 11 

Still not on SIX METRES? ' Our spcci;11 offer 
cannot last forever! The last batch of 1,' l'liYoR 
has just an;ved (mill japan. Phone 1I0W to avoid 
disappoinullent. 
Price: £:l49.00 clw elllpty battl'I'V 1';ISt" l'any 

strap and antenna 

Yaesu FT767GX HF + 2m + fim + 7!lnn. 

Our latest batch direct from Japan ).,'Uarantl·( 'S 
YOU will not be invcsting in earlier prudUl'l il ln 
ill(xleis. A complete ham station in one packag(·. 
All band, all mode. built -in Automatic Tunin~ 
Unit. Power Suppl v lInit. General Covl'r; I .~~· 
ReceiH'L IJigitalPolI'cr/SWR Meter IIH)\V out. 
optional 21ll (j 7tkm modulcs which just plug in. 
Price: £ 1 ,:l69.00 including ~I I1I IlX 
microphone. Also a\'ailahle with onc or all \'111' 
modules litted. Phone for llnbeat~hlc pril f' I I1 

p~rt-exchangc. 

Yaesu FT7:l6J{ qllad hand mllltimodt· 

The KIN(; of VIIF tl lIF Ih.;e st;llioIlS. Ill(' 
FT7:{6R has all tll(' fat'ilitics anI' discerning IN'r 
may need. plus the two mflo.;( inipoI1ant f .. atul'l ·' : 
Uncoll1promised rl'l'ci\'e pelionmnce and a 
clean transmitted signal. i\. R. E. 's cflntillll<'d 
policy of direct illlpoI1ing guar;Ulit'I" \'0 11 an 
unbeatable p,;ce of £ 1 ,2R9.o0 inl hi linf! 
MIIIBH llIicropholle; £1 ,·n 5.00 i ""h l rl i; l~ h::J 
canl <llId Inil'lophflll('. 

Sinct' our introduction of this remarkable 
transceiver last year, October I ~i\7 to be precise 
(Dales of I Jerby please note), many (If these are 
now in use throughout the U. I\. From 1601ll to 
IOm, inL'illding the ever -popular (im band and a 
General-Cov'erage Receiwr. ),';1'(': £929.00 
including [\1(435 micmphflnl'. 

£:175:()() including a l'iW output linear, ,\ 9'Z;1,. 
;lI llphher. "-\\) \ > 

. f'\'< 
, \st)r\\')':~ 

PHONE 01-997-4476 ~OO\) -
" o~ v...~~ 

vv.,\o> 

Practical Wireless, September 1988 37 

www.americanradiohistory.com



Theory 

Reading & Understanding 
Circuit Diagrams 
(with a bit of theory thrown in) 
In Part 7 a/this series, R.F. Fautley finishes looking at the t.rf receiver and starts 
to look at the more complex superhet. 
In a t.r.f. (tuned radio frequency) re
ceiver, an audio frequency amplifier is 
used to increase the level of the detect
ed (or demodulated) a.f. signal to that 
required. In our case it needs to be 
sufficient to operate a pair of 
headphones. 

A typical common emitter amplifier 
is shown in Fig. 7.1 and is the final 
stage of the t.r.f. receiver. Actually, it's 
the same circuit as Fig. 3.6 which 
appeared in Part 3. Capacitor Cl 
passes the a.f. input signal to the base 
of transistor Trl , while isolating the 
"live" input terminal from the d .c. bias 
on the transistor base. Resistors RI 
and R2 form a potentiometer (voltage 
divider) adross the 12V d.c., with the 
junction of the two resistors applying 
the correct d .c. bias to the transistor 
base. 

The value of d .c. through Trl is 
controlled by R4, and capacitor C2 
bypasses the resistor. " Bypasses"? 
Another term to learn. It means that 

R3 
R1 (3 

- ~ 12V 
li .. (1 
~ (4 

a.f input R2 
signal 

Eorthy 

Fig. 7 .1: An a. f. amplifier suitable for 
headphone reception 

V1 

R4 

Fig. 7.2: The base-to-emitter signal 

I Rps 
R1 Tr1 R3 I + cotlKtor I 

$(4 12V 
I 
I -I 11101'12831 I 
I 

Fig. 7.3: A power supply having a 
high impedance 
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the reactance of C2 is low enough to act 
as a short-circuit across R4 at all the 
audio frequencies to be amplified, i.e. 
it "bypasses" the resistor at audio 
frequencies so that, although there is a 
d.c. voltage developed across the two 
paralleled components, there is (ideal
ly) no a.f. signal. 

Why don't we want any signal vol
tage there? Because if R4 were left 
unbypassed, that is if C2 were to be 
removed, the resultant signal input to 
Tr I between base and emitter would be 
the sum of two signals; one from the 
input terminals developed across R2, 
and another developed across R4. 
Now, if the base were to be positive at 
one instant in time with respect to 
earth, then the emitter would also be 
positive with respect to earth at the 
same instant. Remember the part 
headed Common Collector Amplifier 
(Emitter Follower) with Fig. 3.5? 

Take a quick look at Fig. 7.2. If 
signal voltage V I is I volt, then V2 will 
be about 0.7 volts, but when they are 
added together the sum will not be 1.7 
volts because they are opposing polari
ties; the actual input signal between 
gate and emitter will be: 

VI + V2 = (+1 ) + (-0.7) 
= I - 0.7 
= 0.3V 

This reduction of effective signal 
input will result, of course, in a reduc
tion of signal output. In fact , it's a 
simple form of negative feedback, 
which is not needed when the object is 
to obtain the maximum gain possible! 
So much for the reason for C2! 

Amplified output signals are devel
oped across R3 and fed via C3 to the 
output load, which in this case is 
intended to be a pair of high imped
ance headphones, typically 2000n to 
4000n. Capacitor C3 will pass the a.f. 
signals without allowing d.c. from the 
transistor collector to reach the head
phones. The only reason for C4 is to 
ensure that the power supply imped
ance is very low to audio signal fre
quencies. In fact , ideally any power 
supply should be a short-circuit at ALL 
frequencies - except OHz or d.c. Why 
does this matter? Well , any impedance 
in series with the power supply would 
be COMMON to both RI and R3, see 

Rps (Rpower SUpply) in Fig. 7.3, and some 
input signal and some output signal 
would appear across it. As the two 
signals would be in opposition, the 
effective input signals would be re
duced and the gain of the stage re
duced , again something undesirable. 
Connecting C4 across the power sup
ply ensures that the + l2V ends of RI 
and R3 are both directly "earthed" to 
all a.c. signals. Thus any impedance 
such as Rpower supply can be ignored as 
from the a.c. or a.f. signal point of view 
the impedance of the d .c. source is very 
low, provided that C4 is large enough 
(about 100JlF). 

Superhet Receiver 
This receiver, although very much 

more complicated than the t.r.f. type, 
is far more popular (except for begin
ners who want to make their very own 
first set!) because its sensitivity, selec
tivity and frequency stability can be 
made much greater. 

There are seven basic stages to the 
superhet receiver: 

i: an r.f. amplifier 
ii : a mixer 
iii: an hf. oscillator 
IV: an i.f. (intermediate frequency) 

amplifier 
v: a beat frequency oscillator, or 

b.f.o . 
vi: a demodulator 
vii : an a.f. amplifier 
There are also additional refine

ments such as frequency synthesisers, 
crystal filters, r.f. attenuators, a.f. 
filters , i.f. shift circuit, variable band
width filters , signal strength meters, 
etc. This seri es is only concerned with 
being able to identify the main stages of 
a superhet receiver from a study of its 
circuit diagram. 

First, let's get the meaning of " super
het" out in the open. It's a contraction 
of an even worse phrase " supersonic 
heterodyne" . The word supersonic in 
this context simply means "of higher 
frequency than can be heard", and 
heterodyne refers to the "beat" pro
duced when two signals having differ
ent frequencies are applied to a " non
linear" device such as a mixer - all to 
be explained in due course! So, the 
term superhet infers that the principle 
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of operation is to produce a signal too 
high in frequency to be heard, by 
applying two other signals to a device 
which has a non-linear characteristic. 

Let's try another way of understand
ing this idea of the operation of the 
heterodyne principle. Suppose you 
were to use a pair of headphones 
suitable for stereo reproduction to lis
ten to two separate audio signals, a 
fixed 1000Hz signal in the right ear
phone and a signal able to be varied in 
frequency between 300Hz and 2000Hz 
in the left earphone. Imagine that you 
are sitting comfortably with the head
phones on. Adjust the level of the tones 
to sound roughly the same loudness in 
each ear. Now, vary the frequency of 
the tone in the left ear from 300Hz 
upwards until about 700Hz, then very 
slowly up to 1000Hz, listening careful
ly for any other added tones. You 
should hear another signal getting low
er and lower in pitch as the left ear 
signal approaches 1000Hz; this signal 
is called the "beat frequency" . When 
the left ear signal is exactly the same 
frequency as that in the right ear the 
"beat" will be zero frequency. This is 
referred to as "zero beat". Increasing 
the left ear signal frequency should 
result in the beat increasing in pitch. If 
you were able to measure the beat 
frequency you would find it was always 
exactly equal to the difference between 
the frequency of the two original 
signals. 

So what? First of all , why should this 
beat frequency occur at all? The an
swer is that our hearing system is not 
perfect in that if the level of a sound is 
actually doubled in intensity we do not 
hear it as twice as loud. That is, the 
characteristic of our hearing is not 
linear, as our ears have to be able to 
accommodate a large dynamic range of 
sounds without deafening us and the 
result is that our hearing system is able 
to compress the actual range of sound 
levels to a range that we are able to hear 
without pain! Thus the ear is a non
linear device. 

The next problem is: "Why should a 
non-linear device cause beats at all?" 
Without rather complicated mathe
matics this can 't really be answered, so 
unfortunately as it is beyond the scope 
of these articles, the student must be 
referred to the standard text books for 
a rigorous mathematical explanation 
of the phenomenon. 

In a similar way, two signals applied 
to an electronic non-linear device will 
produce a beat , in fact several beats. 
The actual frequencies of the beats can 
be predicted by the following. 

n(Fd ± m(F2) 
where n and m are any integers (whole 
numbers). The value of n and m may 
either be the same or different. 

If FI is 14.200MHz and F2 is 
14.665MHz, then some of the beat 
frequencies will be: 
Forn=m= I; I x 14.200 ± I x 14.665 
= 28.865MHz and 0.465MHz 

n=m=2;2x 14.200 ± 2x 14.665 
= 57 .730MHz and 0.930MHz 
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Fig. 7.4: A mixer I\lOM 2841 

using a dual-
gate m.o.s.f.e.t. 

Earthy 

n= m = 3; 3 x 14.200 ± 3 x 14.665 
= 86.595MHz and 1.395MHz 

n=m=4;4x 14.200 ± 4x 14.665 
= 115.460MHz and 1.860MHz 

n= m = 5; 5 x 14.200 ± 5 x 14.665 
= 144.325MHz and 2.325MHz, etc. 

Some of these frequencies are, arith
metically, negative numbers. Ignore 
the negative signs, the frequencies are 
just as real! Don't believe it? Try using 
14.665MHz for FI and 14.200MHz 
for F2; there won't be any negative 
signs in the answers then, but the 
figures will be exactly the same! 
Also for n = I , m = 2; I x 14.200 ± 2 x 
14.665 = 43.530MHz and 15.130MHz 

n = 2, m = I; 2 x 14.200 ± I x 
14.665 = 43.065MHz and 13. 735MHz, 
etc. 
Again, ignore any negative signs. 

The name given to these beats is 
"intermodulation distortion". For 
only two input signals there can be an 
infinite number of extraneous signals 
produced! Fortunately only the low 
order beats (where n and m are very 
low numbers) have much in the way of 
amplitude, so above the 5th order, 
where n+m = 5, they can usually be 
ignored. In this case, we are interested 
in only one of all these possible beats, 
and that one is usually the difference 
frequency, where n = m = I. That is, it's 
simply the difference in frequency 
between the two signals. 

This signal then becomes the i.f. (or 
intermediate frequency) which 
remains constant so long as the fre
quency of the variable oscillator 
"tracks" the signal frequency tuning. 
"Tracks" means to maintain a con
stant frequency difference between the 
two signals. 

It is much easier to obtain high 
amplification at a fixed frequency rath
er than having to maintain tuning of 
many tuned circuits over a wide fre
quency range where the gain will prob
ably drop off as the received frequency 
increases. This is the most important 
function of a superhet, as the i.f. 
amplifier is used to produce a very 
high gain over a very small bandwidth 
dependent only upon the mode of the 
signal to be demodulated. So how do 
we change the frequency of the re
ceived signal to that of the i.f.? This is 
achieved by the use of a "frequency 
changer" which these days is usually 
called a "mixer". The name mixer is 
derived from its use, because in this 
device the r.f. signals are " mixed" with 
an oscillator signal (sometimes called 
the "local oscillator" because it is 
produced within the receiver - "local
ly"). This mixer happens to be a very 
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non-linear device, and so produces 
many of those beats we've been talking 
about. The next problem is to sort out 
the one beat we do want from all those 
other unwanted signals that the mixer 
produces. This is done by using tuned 
circuits or othcr types of frequency 
selective circuits, called filters. They 
are inserted between amplifying stages 
and the whole section becomes the i.f. 
amplifier. 

The rest of the superhet will be 
described under the various stage 
headings. 
r.r. stage: This is the same as for the 
t.r.f. receiver, see Fig. 6. and the 
associated text in Part 6. 
mixer: A suitable simple mixer is 
shown in Fig. 7.4. The signal at re
ceived frequency is tuned by L1 and 
C I and applied to gate I of the mixer 
which is a dual gate field effect transis
tor Trl. The signal from the oscillator 
section is connected to gate 2 via C5, 
which is there to isolate d .c. levels on 
either side of it whilst allowing the 
oscillator signal through. So we have 
the two input signals. 

Tuned circuit L3 and C3 is tuned to 
the i.f. Remember? It's the difference 
frequency beat between the two input 
signals. Inductor L4 is coupled to L3 to 
pass on the i.f. signals to the following 
i.f. amplifiers stage. Actually, it's only 
one way of connecting the two stages 
together, but let's not complicate the 
issue by describing all the possibilities! 

Components RI, R2 and C2 are just 
to provide the correct d.c. conditions 
for operating the stage. To prevent our 
previously described common imped
ance problems, (see the a.f. amplifier 
description at the beginning of this 
Part), R3 , C4 and C6 form a sort of 
filter to isolate the power supply from 
the mixer, and provide a short-circuit 
across the power supply at the frequen
cies being amplified. The "earthy" end 
of L3 is connected for r.f. signals to the 
earth line, and so to the earthy end of 
C3, by C4 which is large enough to be 
effectively a dead short at high fre
quencies. Thus L3 is in parallel with 
C3 forming a tuned circuit. 

Any mixer circuit can be identified 
by looking for the two input signals 
and the one output signal. Mixers 
appear again in single sideband (s.s.b.) 
transmitters, although then their name 
changes to "modulators", so you 
haven't seen the last of them! 

In Part 8, we'll continue our look at the 
parts that make up a superheterodyne 
receiver. 
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Feature 

Day ton Revisited 
l'he end (~/April means it's Hamvenlion lime again in 
DaylOn, Ohio. Vic Copley-May G3AAG crossed "the 
jJond" once rnore, and sent llS this report on the 1988 
show ' 

,\ tow l of 33 733 tickets were sold for 
lilt" 37th annual Day ton Hamvention . 
I h,1l does no t mean that there we re 
~ "\ 733 att endees, since quite a few 
:lI nat eurs wi ll buy ti ckets in the hope of 
\\ inning llIajo r prizes even if they will 
Il Dt be attending. Nonetheless. yo ur 
\ cribc is prepared to believe an atte n
dance in excess of 30000. The $ 10 
ti cket. \' alid for three days. might have 
\\ on )OU a complete station- a TS
' )-lOS with linear amplifier TL-922A 
:l nd all the accessories which go wi th it. 
.-\ ltL"rnati ve ly, yo u could win a com
plete Iro m station . IC-761 and IC-2KL 
linear, and there were lots of other 
major prizes from Kenwood. Icom and 
Yacsu. More than 100 exhibitors don
:lted priLes to the draw. 
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Bill McNabb WD8SA Y, ably assist
ed by Ed Hillman N8ALN , was there 
as th e General Chairman to welcome 
visitors. They were. in turn , assisted by 
31 members of the organising commit
tee. And needless to say. once again the 
bash ran like clockwork. 

Awards 
That grand old man of amateur 

radio , Bill Bennelt W7PHO, who 
founded the "Family Hour" net which 
has enabled many QRP stations to 
work exotic DX , was posthumously 
awarded the Amateur of the Year 
Award, a much-deserved honour. Sad
ly, Bill became a silent key on Decem
ber 23 last yea r, whilst operating his 
station. 

Fred Hammond VE3HC taught the 
Chinese amateurs how to operate their 
stations properly. This and many other 
outstanding efforts and donations 
towards the furtherance of amateur 
radio earned Fred the Special Achieve
ment Award presented on this. his 28th 
visit to the Hamvention. 

No radio amateur worth his salt has 
not heard of Lew McCoy W IICP. Lew 
has penned innumerable articles for 
QST over close on 40 years, and now 
writes for CQ. All of us, at one time or 
another. ha ve profited from Lew's 
sound advice. particularly in the area 
of cures for TV!. Lew received the 
Technical Excellence Award. 

Familiar Faces 
It was a delight to bump into lan 

VK3MO once again. Together with 
John W4XJ , an Honour Roll DXer. we 
did the tour of the hospitality suites. 
lan is remarkable , apart from giving us 
V K's big signal. I discovered that he 
can socialise until 3.30am and still be 
up at 6 to make sure he is one of the 
first at the Hamvention! There were 
many other happy encounters. I came 
across Toshi JA8R UZ loaded down 
with wide-spaced variables and enor
mous roller-coasters . Even the Japa
nese have to go to the Day ton flea 
market to find such goodies. 

Dimitri SV I RL and Stavros SVOFM 
helped to establish the international 
character of this stupendous event. 
whilst the HB9s were there in force , 
having chartered their own plane and 
flown 200 callsigns into Day ton . 

Six rooms are set aside at Day ton for 
the 47 forums held over the three da ys, 
covering every facet of our hobby . 

Your scribe managed only to attend 
the AMSAT session and part of the 
four hour DX forum. Martti Lane 
OH2BH described in some detail the 
Western Sahara Operation . our latest 
new country, DXCC Number 319. For 
m y money, AI Slater G3FXB must be 
given credit for the most interesting 
talk , illustrated with excellent slides 
and describing his own experiences 
whilst visiting radio amateurs at 
several locations in the USSR. 

Trade Stands 
There were some 212 trade exhibi

tors, many representing several manu
facturers. Time and space limitat ions 
prevent a review of them all. 

In view of the recent series of articles 
in both QSTand CQ covering the Ten
Tec model 585 Paragon transceiver 
(now available in the UK through KW 
Electronics), I was particularly inter-
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ested to find out if it really was as good 
as the makers claimed. Reports sug
gested that whilst the blocking dyna
mic range of the receiver was excellent 
at 136dB, criticism had been levelled 
at the phase noise. Phase noise, the 
bugbear of all receivers tuned to a weak 
signal in the presence of an adjacent 
strong signal, is the limiting factor of 
all synthesised receivers. The review 
published in QST was based on set 
serial number OS4, tested by Mark 
AA2Z. Since then, later and modified 
versions have been reviewed and it 
does appear that Ten-Tec have tackled 
the phase-noise problem with consid
erable success. Quite by chance I ran 
into Dick Frye K4XU, an accom
plished contester who used to work for 
Ten-Tec, and who was in at the early 
stages of the design of the Paragon. He 
told me that current production mod
els revealed an excellent phase-noise 
figure. There are still a few minor 
niggles, but all in all the American 
Paragon transceiver at an amateur nett 
price just short of$2000 must have the 
Japanese wearing ice packs. 

Whilst the QRP Amateur Radio 
Club International were exhibitors I 
saw no sign of the British group who so 
much impressed all their visitors last 
year. Maybe they were represented. 
Robert Kent, ofR. A. Kent (Engineers) 
in Preston, Lancs, was doing a roaring 
trade with his beautifully engineered 
and all British made Morse keys, and 
remarked that at $ISO for the three
day exhibition stand, it was well worth 
his while to attend , and cheaper than 
exhibiting at the NEe. Take more 
stock next year, Robert , and you won't 
be sold out before the show finishes! 
Hank K4FU told me that he was really 
impressed with the keys, a consider
able compliment coming as it does 
from one of the best C.w. operators on 
the bands. Hank also said that there is 
a need for a single paddle keyer, and he 
should know. 

Another British exhibitor was Spec
trum Communications of Dorchester 
in Dorset, showing just 10 items out of 
their range of 110 products. G4CFY 
remarked , and I quote with his permis
sion: "English rallies are better, these 
guys don't understand" . He claimed 
that this, his first visit, had not been 
worth the trip . He has an excellent 
rangc of products, and if I may be 
permitted to give him a piece of advice 
I would point out that Day ton is vast. 
It is quite impossible to cover every 
product. Like me, many of the dedi
cated attendees study the advertise
ments and advance publicity for the 
event weeks in advance. We prepare an 
agenda and go straight to the stands 
where we know there will be products 
in which we already have an interest. 
Advance publicity is essential. If you 
have any time left over and your legs 
have not crumpled beneath you , you 
then go walkabout. 

Advance publicity is well proven by 
the excellent article in May 19S5 PW, 
by Chris Page G4BUE, covering the 
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SuperSCAF audio filt er. Last yea r, Bill 
N4AR had told me that in his estima
tion the SuperSC AF was as good an 
invention for the DXer as sliced bread 
had been for the general public . Joe 
Fikes KB4K YE of AFtronics Inc. was 
on the stand to demonstrate the filt er 
to a host of visitors. many of th em 
British radio amateurs. As a use r I can 
say without equivocation that thi s fil
ter is one of the best accessories I have 
ever invested in . Clearl y. it will be of 
more interest to c.w '/ RTTY Packet 
operators, but don 't underestimate its 
usefulness on s.s .b. 

New at Day ton from Yaesu was the 
FT-747GX h.f. all-mode 100W p.e. p. 
transceiver. with an impressi ve specifi
cation . It clocks in at just 3.3kg(7.25Ib) 
and has only some IS front panel 
controls. It should do well. Also new 
was the FT-70F/G , a very compact 
portable h.f. transceiver. If one can get 
used to tuning by means of a set of six 
digital switches plus clarifier, and one 
is keen on portable and mobile opera
tion , this c.w./s.s.b.la.m . rig designed 
for rugged field operation should be of 
considerable interest. 

There was also a new range of 
v.h.f.lu.h.f. synthesised transceivers 
designated the FT-212RH and FT-
712RH which will run an output of 43 

and 35 watts respectivel y. A novel 
feature in these full featured rigs which 
I have not seen before is the automatic 
control of the display brightness ac
cording to the ambient light. 

New from Icom was their range of 
IC-32 ha ndlJrlds . These are dual band 
(144/4 W \ · , iz) and fill a lo ng-felt need . 
The European versi on is without the 
d .t.m .f. keyboard. When are we going 
to be allowed to access repeaters for 
phone patching') Also new was Icom's 
IC-22S ra nge, 2m f.m. transceivers 
with 45 wa1.ts output in the high posi
tion. Less than 140mm wide and only 
50mm high , they will fit in almost 
anywhere. By the way. the y all have 20 
memories. I tackled one of their tech
nical representatives as to why the new 
IC-7S 1 h.f. all-band transceiver with 
built-in oscilloscope did not have a 
facility whereby the 'scope could be 
used for a two-tone test of one's own 
transmission besides all the other 
things it will do . It was quickly pointed 
out to me by this representative, who 
had obviously faced the same question 
before, that they were building a top
line h.f. transceiver and not a measur
ing instrument! 

leom produce a series of leaflets 
entitled Tech Talk/ram /com. an inter
esting innovation this yea r and well 
worth collecting. Their IC- 1500 auto
matic linear amplifier. already an
nounced, was on display. What a good 
idea to have a linear amplifier which 
can be parked under the operating 
table with a small control head on the 
desk . If you feel so disposed, you can 
run the linear up to 76m away from the 
shack. 

As a long-time Kenwood user, I was 
sorry that time would not allow me to 
visit their stand. They, like leom, took 
up six stand places and deserved some 
attention. Passing over the Kenwood 
TM-3530A full-featured mobile trans
ceiver and the TH-32IA handheld, 
unfortunately of little interest to UK 
amateurs who do not ha ve the 
220MHz band, it must be mentioned 
that they also produce a dual-band 
144/430M Hz f.m. rig, the TM- 721 A, 
the suffix "A" denoting the American 
version with standard d .t.m.f. buttons 
on the microphone. This little goody 
has 30 memory channels with full 
duplex operation and dual-watch func
tion , allowing both bands to be moni
tored simultaneously. 
, John W4XJ , my host and an avid 
c.w. contester with an enviable record 
of successes, couldn't wait to visit the 
Cire Electronics stand to see their new 
TH-I CompuKeyer. This remarkable 
device , no bigger than a cigarbox , is 
not just a keye r but also a logging 
computer and storage system. It con
tains two independent keyers, one for 
stored messages and one for real-time 
messages from the paddle. An array of 
c.m .o.s. static RAM provides non
volatile storage of the log. When fully 
expanded, the memory will store in 
excess of SOOO contacts. The keye rs can 
run simultaneously. I can just hear 
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John pressing a button to send QSL 
QRZ de W4XJ whilst with the manual 
oaddle he is entering the received 
report into the resident log. It checks 
for duplicates automatically. Contest 
over, plug the TH-J via its RS-232 
serial port into your printer and a 
finished, dupe-checked log is instantly 
printed. They seem to hav/' thought of 
everything including multi-operator 
contesting. John paid some $380 for 
Serial No. 4, the first one sold outside 
the company. If you are not into c.w. 
contesting, they make a TH-I V voice
keyer for 'phone operators. 

Ehrhorn Technological Operations 
Inc. were there with their Alpha 86 and 
87 linears. At l.5kW p.e.p. up to lOO 
per cent duty cycle, these are oflimited 
interest to the UK market with our 
400W p.e.p. limitation. If you are rich 
and need I millisecond switching time, 
want band pass no-tu ne-up facilities, 

REVISED SERVICE! 
LOWER PRICES! 

you can drive the 87 with about 12 
watts to get your UK legal limit output! 

Talking of Linears, Dennis K8KXK, 
President of Amp Supply Co. , showed 
me his brand-new (updated QSK 
85/90w.p.m.) LK450-NT no-tu ne-up 
version of the LK450. This amplifier 
uses a single 3-500Z tube. The US 
price is $899.50. Dennis told me he 
had just signed a deal at the show with 
George Beasley of HRS Electronics 
Ltd in Birmingham to act as an import
er for the UK. British amateurs will 
surely be interested in this beautifully 
engineered amplifier. 

Mosley announced a new four-ele
ment 10-15-20m Vagi , to which may 
be added 12 and 40 or 30m. All four 
elements are active on 10-15-20m. 
The boom length is 6.4m and the 
turning circle 5.4m. The weight is only 
26.3kg (58Ib). Look out for the 
TA-34-M. 

Also spotted was lots of interesting 
amateur radio related software for the 
IBM PC and others. There was much 
more, but space is limited. Sorry, I 
neve r made it to the ten acre flea 
market. 

What's Wrong with 
Day ton? 

Not much, except that due to a local 
ordinance only soft drinks were al
lowed thi s year. We had to carry our 
own beer. 

One exhibitor remarked to me: 
"Sales are down, we do better at 
smaller and local Hamfests. This show 
has got so big that we don't get time to 
sales-talk people into buying". 

Be that as it may, if you want it, 
whatever it is, Day ton has it. PW 
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Printed circuit boards for Practical Wireless constructional projects are 
available from the PW PCB SERVICE. The boards are made in 1.5mm glass
fibre. and are fully drilled and tinned . All prices include postage, packing and 
VA T for UK orders . Please add £2 .00 per order for despatch to overseas 
addresses. 

Board 
Number 

A004 
A005 

Title of Article 

"Colne" (RF Amp) 
"Colne" (VFO) 

Issue Price 
Dated (C) 

Apr 85 3.10 
Apr 85 3.10 Orders and remittances should be sent to : PW Publishing limited, 

FREEPOST, Enefco House, The Quay, Poole, Dorset SH15 1PP, 
marking your envelope PCS SERVICE. Cheques should be crossed and 
made payable to PW Publishing Ltd . 

When ordering, please state the Article Title and Issue Date as well as the 
Board Number. Please print your name and address clearly in block letters , 
and do not send any other correspondence with your order. You may 
telephone your order using A ccess or Visa . A telephone answering 
machine will accept your order outside office hours. 

Please allow 28 days for delivery. Always check the latest 
issue of PWfor the current details of price and availability. Please 
enquire for p.c.b.s not listed here. 

Board 
Title of Article Issue Price 

Number Dated (C) 

WR06B AF Speech Processor Jan 80 5.20 
WR095 Transceiver Power Supply Sep BD 3.B5 

WR126 "Exe" 1 oGHz Transceiver Aug Bl 770 

WR144 Iambic Keyer Mar 82 6.50 
WR143 A TV Converter Apr 82 7.10 
WR156 Repeater Time-out Alarm Nov B2 5.20 

WR160 LMS Regenerative Receiver Feb B3 5.20 
WR167 RllY Terminal Unit for ZXB 1 June 83 7.80 
WR165 "Severn" (VFO) June 83 5.20 
WR166 "Severn" (Receiver/ Audio) Jun 83 6.50 
WR168 "Severn" (Ch. over / Sidetone) Jul 83 6.50 
WR169 "Severn:: (Transmitter) Jul83 6.50 
WR165 etc set "Severn - 14.90 
WR161 "Marchwood" Jul83 2.40 

WR179 Transceiver VOX Unit Mar 84 6.50 
WR183 Top-band DF Receiver Apr 84 6.50 
WR184 Simple Top-band Receiver Jun 84 6.50 
WR1B5 Auto-notch Filter Jun 84 6.50 
WR187 Morse Sending Trainer Jul 84 4.50 
WR190 Mod FRG-7 (Switching) oct 84 4.50 
WR189/ 192 pr Bug Key with 528-bit memory oct 84 8.50 
WR194 Mod FRG-7 (FM/ squelch) Nov B4 4.50 
WR195 Stable T one burst Nov 84 2.60 
WR196 "Teme" (Transmitter) Nov 84 3.70 
WAD246 "Dart" Follow-up Dec 84 4.00 
WAool "Teme" (VFo/ Doubler) Dec 84 2.80 

WAo02 "Teme" (Receiver) Jan 85 4.30 
WAD28o·· T riambic Keyer Feb 85 7.10 
WAD249 Mod FRG-7 (BFO) Feb 85 3.00 
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WR198 
WR197 
WAD302 
WR200 
WR201 
WR202 
WR199 
WR203 
WR204 

WR205 
WR206 
WR207 
WR208 
WR209 
WR211 
WR210 
WR213 
WR215 
WR217 
WR220 
WR216 
WR222 
WR223 
WR214 

WR224 
WR21B 
WR219 
WR225 
WR298 
WR226-B set 
WR230-2 set 
WR233 
WR234 
WR235 
WR236 
KANGA 
WR237 

WR23B 
WR239-241 set 
WR242 
WR243 
WR245 
WR244 
WR246 
WR247 

"Colne" (product Detl Audio) May 85 3.90 
"Colne" (DsciIl / Converter) Jun 85 3.90 
Battery Charger Controller Jun 85 3.00 
Low-cost Crystal Tester Jul85 2.50 
Add-on BFO Aug 85 2.50 
Economy UHF Pre-scaler Sep 85 3.70 
"Meon" 50MHz T ransverter Oct 85 6.70 
Simple Capacitance Meter Oct 85 2.80 
WO Medium Wave Loop Nov 85 3.00 

RllY I Morse Modem Jan 86 5.40 
RllY / Morse Modem (plug-in) Jan 86 2.BO 
Crystal Calibrator Jan B6 2.10 
RF Speech Proces sor Mar B6 4.10 
Simple Audio Oscillator Mar B6 4.30 
"Meon" Filter Apr 86 3.10 
"Arun" Parametric Filter May 86 8.10 
Mod FRG-7 (Carrier Dsc) Jun B6 270 
Simple 50MHz Converter Sep 86 3.60 
Automatic NiCad Charger Oct B6 2.40 
Get Started Low-cost Converter Oct B6 2.40 
LF Bands Active Antenna Nov B6 2.40 
"Taw" VLF Converter Nov B6 2.BO 
High-imp MOSFET Voltmeter Dec 86 2.90 
Mod SRX-30D (Audio) Dec 86 3.00 

"Westbury" Basic Wobbulator Jan B7 3.50 
Masthead Pre-amp for 144MHz Feb B7 4.20 
Masthead Pre-amp PSU Feb B7 2.50 
"Woodstock" SW Converter Mar 87 4.10 
" Itchen" LCR Bridge Apr B7 3.40 
"Blandford" Rcve Converter Apr 87 9.70 
" Axe" Signal Tracer May B7 9.20 
"Downton" F-V Converter Jun 87 3.90 
Side-tone Oscillator Jun B7 2.70 
Mains on/ off for Batt Radios Sep 87 3.00 
"Blenheim" VHF Converter Sep B7 4.50 
High Stability VFO (see issue) Oct 87 -
RllY Tuning Indicator Nov B7 5.20 

" Dtter" 50MHz Receiver Jan 88 7.10 
"Orwell " Medium Wave Recvr Mar B8 9.10 
" Drwell " Varicap Tune Dption Mar B8 2.90 
VHF Monitor Receiver (Audio) Apr BB 2.30 
Stop band filter for PW Blenheim Jun BB 2.90 
Practice Morse Key Jul88 2.96 
"Portland" RF Voltmeter Jul88 3.59 
Zener Diode Tester Aug 8B 3.56 
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Countonusl 

le·505, 50Mhz Transceiver 

The IC-505 is a 
6mtr BAND SSB, CW, 
FM (Optional) 
transceiver . It can be 
used as a portable or l ike other 
transcei vers of this type as a 
base station unit. When used 
with an external 13.8v powel' 
supply the 505 gives 10 wa tts RF 
output, 3 watts or 0.5 watts on low power is avai lable when using internal batteries. Other features include 5 
memories with memory scan, program band scan, dual VFO 's with sp lit operation . 

Th e easy-to-read LCD readout includes frequency, memory scan and call modes . Full metering o f battery 
condition signa l strength and power output is provided. When fi tted with the optional EX248 FM unit th e IC-505 
offers 50MH z operation at an affordable price . 

ICOIn (UK) Lld '~J Unit 8/ 9 Sea Street Industrial Estate, Herne Bay, Kent CT6 8LD. Telephone : (0227) 369464. 

~ ______________________ O~p_e_n_:_9_-_5_.3_0_,_Lu_n_c_h_l_-_2_p_m_._M_o __ nd_o __ ys __ to __ So_t_u_,_d_o_y_s. _________________ _ _ 

SITUATED AT SOUTHERN END OF M23 - EASY ACCESS TO M25 AND SOUTH LONDON 

Icom 
Kenwood 
Kenwood 
Kenwood 
Yaesu 
Yaesu 
Lowe 

ICR71 
R2000 
VC10 V.H.F. Converter 
R5000 
FRG8800 
FRV8800 V.H.F. Converter 
HF125 

F TRANSCEIVERS 
Kenwood 
Kenwood 
Kenwood 
Kenw ood 
Vaesu 
Yaesu 
Yaesu 
Yaesu 
leom 
leom 

learn 
Yaesu 
A.O.R. 
Signal 
Sony 
Sony 
WIN 108 

TS940S 
TS930S 
TS440S 
TS140S 
FT980 
FT757GXII 
FT767GX 
FT747GX 
1C735 
IC751A 

ICR7000 
FRG9600M 60·950MHz 
AR2002 
R535 "Airband " 
Air 7 hand held _ 
PRO 80 New Sony Receiver 
Airband Receiver .. 

A.K.D. HFCl HF Converter 
Revcone Discone Antenna 30·500MHz 
lcom AH7000 Antenna 25·1300MHz 

: 
825.00 (-) 
595.00 (-) 
161 .94 (200) 
875.00 (-) 
639.00 (-) 
100.00 (200) 
375.00 (-) 

1995.00 (-) 
1695.00 (-) 
1138.81 (-) 
862.00 (-) 

1785.00 (-) 
969.00 (-) 

1550.00 (-) 
659.00 (-) 
949.00 (-) 

1465.00 (-) 

957.00 1- ) 
509.00 1- ) 
487.30 1- ) 
249.00 1- ) 
249.00 1- ) 
349.00 1- ) 
175.00 12.00) 

49.00 1l.00) 
32.16 13.00) 
82.00 (300) 

Yaesu FRTI700 Short wave l istening 59.00 12.00) 

: . 
Kenwood TH21E Handheld 189.00 1-) 
Kenwood TR751E 25W multimode 599.00 (- ) 
Kenwood TS71 lE base station 898.00 (-) 
Kenwood TH205E Handheld 215.26 (-) 
Kenwood TH215E Handheld 252.13 1-) 
Kenwood TW41000E 2rnf70cm FM Mobile 499.00 1-) 
Kenwood TM221ES 45W Mobile 317.00 (-) 
Kenwood TH25E Handheld. 258.00 (-) 
Yaesu FT29011 Portable multimode 429.00 1- ) 
Yaesu FT23RI FNBlO Handheld 255.70 1-) 
Yaesu FT736R Multimode VHF/UHF Base complete 

with 2m, 70cm and duplex 1450.00 1-) 
leorn IC2E Handheld 225.00 (-) 
Icom IC02E Handheld 299.00 (-) 
leom 1C28E 25W mobi le 359.00 (-) 
leom IC275E base station inc PSU 1039.00 (-) 
leom IC3200E 2mnOcm FM mobile 556.00 1-) 
leom IC Micro II Handheld 239.00 1-) 

I 

Kenwood TH4 1 E Handheld 218.00 1-) 
Kenw ood TS8 11 E base sta tion 998.00 (-) 
Kenwood TH405E Handheld 273.18 1-) 
Kenwood TH415E Handheld 298.85 1- ) 
Kenwood TM421 ES 35W Mobile 352.84 1- ) 
Yaesu FT73R " FNB10 Hand held 275.70 1- ) 
leom IC4E Handheld 285.00 1-) 
leom IC04E Handheld 299.00 1- ) 
Icol11 IC451E base station inc PSU 1125.00 1- ) 
learn IC Micro 4 Handheld 279.00 1-) 

SPECIAL OFFER FOR AUGUST 
While stocks last. ICR7000 Scanner, 

plus AH7000 Antenna. (957 inc VAT. 

~:~~OOd ~~i~~AT ~:~ 12.(50: Goods normaly despatched within 24hrs. Prices correct 
Kenwood AT250 auto 366.00 (_) at t ime of going to press - E&OE. 

MC 50 
MC 60A 
MC 55 

MC 35S 
MC 43S 
MD1B8 
LF 30A 
SP 40 
HS 7 
YH 77 
HS 5 
CS l OO 
VS 1 
VS 2 
GC5 
CD600 
KPC2 
Kent 
Kent 

HI·Q 

. . : . 
Desk Microphone 46.08 (200) 
Desk MlcroptlOne with Pre-amp 88.22 (200) 
Mobile Microphone with Control 
Box 52.67 11.00) 
Hanci Microphone 4 pin 21.72 (100) 
Up/down Hand Microphone 8 pill 22.22 (1 .00) 
Base M icrophone 79.00 (200) 
Low Pass Filter 1 kW 32.26 12.00) 
Mobile Speaker 21.06 11 00) 
Miniature Headphones 15.80 11 .00) 
Light Deluxe Headphones 19.99 (100) 
De)uxe Headphones 37.54 11 00) 
Mobile Speaker 13.50 1l.00) 
Voice Synthesizel Module 32.26 (100) 
Voice SYlllhesizer Module 32.26 11 00) 
leom World Clock 43.00 (200) 
CW/RTTY Decoder 215.14 12 SO) 
Kantronics Packet Communica tor 159.00 (250) 
Morse Key Kils 29.50 (250) 
Twin·Paddle Morse Key Kil s 38.50 (250) 

Balun 1: 1 5kW P.E.P. 13.95 (150) 
Bricon1n1 Balun 4 ;1 l kW 1380 11 50) 
Bricomm 7.1MHz Epoxy Traps (pair) 10.95 1150) 
Self Amalgamating Tape 10m )( 25mm 4.25 (075) 
T-piece polyprop Dipole centre 1.60 (025) 
Small ceramic cyg m::;u lalors 0.65 (0.20) 
Large ceramic egg insulators 0.85 (020) 

: 

UAM67 low loss coax 50 ohm per metre 0.75 (0251 
UA76 50 ohm coax tiia , 5mrn per metre 0.30 10.101 
UR70 70 ohm coax per melre 0.35 (0.101 
UR95 50 ohm coax dia. 2.3111m per melre 0.40 10.101 
4rnm Polyeste r Guy Rope (400kg) per metre 0.25 (010) 
50mlrs. 16 swy hard drawn copper wire 6.95 1150) 
750hm TWin feeder light duty per metre 0.20 (0 .101 
3000hm SI oiled ribbon cable per metre 0.32 10.10) 

GOOOS NORMALLY OESPATCHED WITHIN 24 HRS - PRICES CORRECT AT TIME OF GOING TO PRESS - E&OE - MA)l ORDER AND RETA)l 

BREOHURST ELECTRONICS L TO HIGH ST, HANDCROSS, W. SX, RH17 6BW (0444) 400786 
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Theory 

Doppler Shift on 
Satellites Part I 

This article by Dave Tyler GIPEF, AMSAT UK 3742, delves into some of the 
idiosyncrasies of Doppler shift and will hopefully enable amateur satellite users to 
overcome some of the problems associated with this effect. 

We have all heard of the problems 
associated with amateur satellite oper
ation , and some find these very diffi
cult to overcome. After reading this 
article it is hoped you will have a 
greater awareness of Doppler sh ift, and 
find satellite operation just that little 
bit easier. 

All this was inspired by various 
radio amateurs' comments of having 
their QSO ruined by other users not 
allowing for Doppler shift and "tuning 
up" unwittingly on their frequency . 

The following illustration takes three 
stations using one satellite during a 
typical pass, i.e. OSCAR-lO on the 28 
May 1987. 

Station I, Cornwall, UK 
Station 2, Portugal 
Station 3, Uruguay 
I have used these three locations to 

show the difference in their Up/Down 
frequencies, while all are in QSO with 
each other as a group. 

All figures quoted were extracted 
from a computer tracking program 
relevant for that station. Please note 
this is a hypothetical problem, there
fore operation times may not be valid 
due to satellite restrictions. 

The most common factor associated 
with these three stations is, each will 
receive the satellite at the same time 
UTC or GMT, and its General Beacon. 

Continually Shifting 
Ifwe check the OSCAR-l 0 technical 

notes. the General Beacon is transmit
ted on 145.809MHz, at the satellite, 
but a "pound to a penny" it is more 
likely it will not be received at this 
frequency (except at the apogee or 
perigee of the orbit , and then only for a 
few moments). Its real frequency from 
the ground station POint of view will be 
above or below this frequency. and is 
continually shifting; let's see why, as 
this is the Doppler effect. 

We will take our three stations in 
turn ; listed in Table I are the predict
able results. 

The crux of Doppler shift is the 
relative velocity of an object to the 
observer. In our case we are the 
stationary observer and the satellite 
moves in an orbit relative to us. 

We can calculate the relative velo-
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Table 1 

Slant 
UTC AZ El Range 

km 

Station 1 0545 177 -3 16863 
0600 169 3 18947 

Station 2 0545 173 10 15451 
0600 164 16 17620 

Station 3 0545 91 22 14340 
0600 91 16 17679 

city of thc satellite to us. the observers, 
by taking two consecutive prediction 
times. in our case 15 minutes apart, 
and the calculated slant range at those 
times . Subtract thc earlier distance 
from the latcr distance and divide by 
the time, to obtain the relative velocity 
in kilometres per second . 

Station I 
18947 - 16863 = 2084 = 231-

15 x 60 900 . ) 

Station 2 
17620 - 15451 = 2169 = 2 41 

15 x 60 900 . 

Station 3 
17679 - 14340 = 3339 = 3 71 

15 x 60 900 . 

Please be aware that these figures 
show an increasing distance between 
the observer and the satellite and each 
station shows a fast apparent speed. It 
can also be a negative value when the 
satellite is moving towards the observ
er. It is necessary to understand the 
conventions. an increasing distance 
shows a positive velocity and a decreas
ing distance shows a negative velocity. 

Doppler Shift Formula 
Unfortunately, we must now have a 

look at the Doppler shift formula . 

Gnd. RX f= 

Sat. TX f ± 

where: 

(
Relative Velocity x Sat. TX f) 

Speed of Light 

Relative Velocity and Speed of Light 

are in metres per second and TX and 
RX frequencies are in Hz. 

The plus or minus bit (±) is another 
convention to grasp: when the distance 
between satellite and observer is de
creasing. then use + (Gnd. RX f> Sat. 
TX f). When it is increasing then use -
(Gnd. RX f < Sat. TX f) . 

Our example shows we have an 
increasing distance between satellite 
and observer. so we will use the minus 
(- ) sign. The formula is: 

Gnd. RX f= 

Sat. TX f -

(
Relative Velocity x Sat. TX f) 

Speed of Light 

Armed with this information we can 
calculate the expected ground receive 
frequency in hertz (Gnd. RX fHz) of 
the satellite beacon transmitted on 
145.809MHz. 

Station I 
145807875 = 

145809000 -

(
2.315 X I000 ) 
300000000 x 145809000 

(difference of - 1125Hz) 

Station 2 
145807829 = 

145809000 -

( 
2.4: x 1000 ) 
300000000 x 145809000 

(difference of - 1171 Hz) 

Station 3 
145807197 = 

145809000 -

( 
3. 71 x 1000 ) 
300000000 x 145809000 

(difference of - 1803Hz) 

You can readily see that the received 
beacon frequencies at 0600UTC at all 
stations are different, particularly at 
Station 3. This example markedly 
shows the Doppler effect. 

Stable Beacon 
Frequency 

Do not get mixed up at this stage, 
this is the effect of the satellite speed 
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on that station, NOT the satellite bea
con frequency changing. Remember 
the beacon frequency was used as an 
example because of its constant and 
stable nature. 

The minus sign (- ) in front of the 
difference frequency figures indicate 
that the satellite is moving away from 
the station , which is what we would 
expect by the previously mentioned 
conventions. 

It would be reasonable to assume 
that at each station the whole of the 
transponder band has been "shifted". 
so to speak. by the difference amounts 
(see Fig. I) . We can check that , of 
course, by calculating the other beacon 
frequency (no longer functional. but as 
this is only hypothetical , it will serve 
for our purpose) at the other end of the 
transponder band to see if our theory 
stands. 

Looking at the technical notes, the 
frequency of the other beacon is 
145.987MHz. 
Station I 
145985874= 

145987000 -

( 
2.3 I 5 x I 000 ) 
300000000 x 145987000 

(difference of - 1126Hz) 
Station 2 
145985828 = 

145987000 -

( 
2.4 I x I 000 ) 
300000000 x 145987000 

(difference of - 1172Hz) 

Station 3 
145985195 = 

145987000 -

(
3. 7 1 x 1000 14-987000) 
300 000 000 x ) 

(difference of - 1805Hz) 

All be it for I to 2 hertz difference 
spread across the transponder band we 
can safely say the whole transponder 
has apparently "shifted" by those dif
ference amounts indicated for each 
station. 

Let us continue our scenario of a 
QSO between our three stations. We 
will take station I, a clear frequency 

Beacon frequency 
145.985195 
145.985828 
145.985874 
145.987 

TRANSPONDER 'SHIFT' EFFECT 

-
-
-

aso frequency 
145.909319-

IWRM9261 
145.909951 -
145.910 -
145.911123-

Station 
-1803H 

Station 
-1171 H 

3 
z 

2 
z 

Station 1 
-1125Hz 

Satellit e 
reference 

has been found at that station on 
145.910MHz, which calls CQ on the 
uplink. 

Uplink Frequency 
Hold it you say. how do we know 

what uplink frequency to use ') Looking 
again at the technical notes of the 
satellite. we see that the uplink fre
quencies range from 435. 161 M Hz to 
435.045MHz, we also note there is 
something called the translation fre
quency which is 581 .0047MHz. 
Translation frequencies are used as 
such. When using an inverted tran
sponder such as those on OSCAR-IO 
and OSCAR-12 the Up/Down links are 
added together. 

When using non-inverting transpon
ders, such as those on the RS series, the 
down/up links are subtracted i.e. 
29.430 - 145.930 = - 116.5. 

We want an uplink frequency for a 
145.91 OMHz downlink ; by subtracting 
145. 9 10 from 581.0047 we get 
435.0947MHz. 

All very well , but if you transmit on 
this frequency you will not hear your 
own signal on 145.910MHz, but prob
ably go over somebody else's QSO. As I 
have tri ed to show over the last few 

Beacon frequency 
145.807197 
145.807829 -
145 .807875 -
145.009 -

paragraphs the Doppler effect must be 
taken into account. 

Station I wants to hear his own 
signa l on 145.910MHz. This is back on 
the ground. not at the satellite. We 
have a rough estimate to go from a 
previous statement , that at station I 
the transponder frequency is "shifted" 
by 1126Hz. so the satellite frequency 
on transmit would be 1126Hz greater 
i.e. 145.911 126MHz. 

Again it can be proved by our for
mula. It has to be changed though , as 
we do not know the satellite transmit 
frequency , only the ground receive 
frequency (Gnd. RX fHz) of 
145.910MHz. 

In the final part of this 
article we will look at the 
formula for obtaining the 
satellite's transmit fre
quency using the ground 
receive frequency. In addi
tion there will be a com
puter listing and conver
sion chart which can act as 
a ready-reckoning guide to 
Doppler frequency shift. 

ERRORS & UPDATES 
PW Review May 1988 
AFtronics SuperSCAF Audio 
Filter 
The review suggested that a 250V Tandy transformer could 
be used to convert the standard I 17V SuperSCAF to UK 
mains operation. Unfortunately , Tandy have now discontin
ued this component. However. a suitably sized lA 6-0-6V is 
available from Ci rkit Holdings plc, stock number 57-20601. 

Practically Yours 
July 1988 
The 4. 7~F electrolytic capacitor in Fig. 2. should be marked 
C2 and not C4 as shown. 

Practical Wireless, September 1988 

Getting to Know Your End-Fed 
A/2 Antenna 
June 1988 
Those gremlins got at the Errors and Updates on this article in 
our August issue. The multiplier 10. I used in formula I and 2, 
should in fact be 10 I O. 

Amateur Radio Stateside 
Part 2, August 1988 
Our apologies to the American Radio Relay League and to the 
publishers of CQ Magazine, for confusing their publications. 
The official journal of the ARRL is, of course, QST. 
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On The Air 
On The HF Bands Reporls 10 Poul Essery G3KFE 

287 Heol·y·Coleg. Voynor, Newlown, Powys 5Y 16 I AR 

Licence Proposals 
Most readers by now will be aware of 

the proposals for a new class of licence 
announced at the NEC. I was at the 
meeting on June 25 when the RSGB's 
RLOs were presented with the demonstr
able facts of falling youth interest in ama
teur radio , and rising average age among 
its practitioners . The evidence submitted 
indicates the problem is far more serious 
than most of us thought. Falling numbers 
on our side , rising pressures for our bands 
as satellites have been seen to be less 
reliable than expected, and the likelihood 
of the next W ARC being as near as 1992 
makes the problem urgent . 

The RLOs who attended the six-hour 
meeting came from GM, GI. GD, GW, G, in 
fact the whole country. All , I suspect, 
started with severe doubts: all spoke , as 
far as I could tell , in the discussion and on a 
show of hands all were satisfied that the 
new proposals are , essentially, looking in 
the right direction . Those present all 
agreed to visit the clubs in their various 
areas and to pass on what they had 
learned . Readers are all asked to try to 
attend any local meetings at which the 
RSGB representatives (RLOs) for their 
areas will try to explain the details . Please 
listen and comment thoughtfully. RLOs are 
committed to passing any new points 
arising back to HO. 

The DTI have not formally been ap
proached as yet , but unofficially I gather 
they like the idea . As for a name, RSGB 
called it a " student" licence, some at the 
meeting called it a "novice " licence . The 
subject of its name seemed to be the main 
point of controversy! 

The proposals are that it is aimed mainly 
at the youngsters . It will be practically 
biased , blackboard stuff replaced by han
dling test meters , soldering irons and 
building up kits towards the station . The 
training course to be about 30 hours and 
pretty concentrated , plus 5 w ,p.m . Morse, 
plus " homework " in the form of practical 
listen ing and log -keeping , proven by 
demonstration . 

The licence would be non-renewable 
and progression would be to a normal A or 
B licence . Old people or disabled entering 
through this form of licence to have some 
opportunity to renew at the level. B licen
sees passing the 5 w.p.m. test would be 
permitted the student's h.f. privileges . 

It's intended the " new" licence would 
have: power at 4 watts d .c. input; bands 
-a bit at Top Band, a tiny bit in the c.w. 
part of 3 .5MHz, centred on the ORP c,w . 
channel , bits at 21 /28MHz to marry with 
the US novice segments , a bit at 50MHz, 
432MHz, 1.3GHz and 10GHz; modes will 
depend on band-c.w ., phone and data 
communica t ions. No allocations on the 
"popular bands " such as 14 and 144MHz. 

It takes in the best ideas for attracting 
the young observed in existing approaches 

from both sides of the Iron Curtain , and it 
should go some way towards solving the 
problem . It isn ' t perfect- nothing human 
ever is- but it is a sincere effort . Personal
ly , I think it's the way we should have gone 
forty years ago. If, when this one is 
buttoned up, we can go to the other end 
and bring up an "advanced " licence, mar
vellous! Meantime, go and hear, offer 
comments and try not to pass on false 
rumours about it . 

The 2BMHz Band 
How nice to hear again from Angela 

GOHGA (Stevenage). Angie has been 
looking at 28MHz, but alas there is a TVI 
problem, so she only opens fire on this 
band when the viewers go to bed . The ten 
watts Angie has on the band resulted in 
OSOs , on c .w . to TX9IPA/MAR , 
UA6HPK, 15CFK, EA4KR. 4Z4YX, 4Z401 , 
4X4JU, 4X4FR, HB9RE, EA4CUD, 14YEK, 
NA 1 N, SP4DIR , DL20BF , DL 1 PM , 
HA5AWT, EA6ZY , EA1ETF , 12CZO , 
DFOABG/P , DK9Z0 , G4CRC / P , 
GM4GRC/P, GM3VEY l P, OH9RJ , 
G40JW / A , DK4JA , DL7MAL, DH4MAC, 
SP9AWT, YU3GL (ORP both ways). 
F6HNX , HB9RE and W3FX . 

Turning to G3NOF (Yeovil). Don found 
the f irst couple of weeks in June quite 
good , with short path signals from 
0700- 0900 from BY, VK, ZL, YB/ YC and 
Asia; US stations were noted between 
2200 and 2400Z, mostly from the east 
coast, and on a few evenings the ZLs were 
noted . Africans were heard in the morn
ings and afternoons, with some South 
Americans in the evenings . Contacts using 
s .s.b . were made with BY5RT, HI8FHD, 
J28DN , KG4DM, NP2CM, OE 1 RUA /YK, 
PYOFC, TI2LCR, TU200, V44KI , assorted 
Ws, ZB210, ZYOTK (Trindade Is .). 5T5NU, 
9N 1 MC and 9X5AA. 

Conditions must have been SUPER on 
28MHz for G2HKU to show a nose on the 
band ... Ted used his key to work 4XOV , 
4XlIF, PY20U, 9J2AL, PY2UJJ , 5H1HK, 
4M7 A , CE3DNP, ZY5ZBA, 9JOA , LU8DO, 
PY1AJK , PY5BVL , AY4F , VP2EMA , 
HC 1 BI. 905DA and W2KVA / VP2M . 
Amid this welter of OSOs, Ted found time 
to do tests, switching between his Butter
nut vertical and the G5RV . He comments 
how often the resulting change in received 
signal did not equate to the change in 
transmitted signal! 

A new contributor from France is Jean
Yves Camus (Creteil) who has an FRG-
7700 and FRA-7700. Jean-Yves has no
ticed openings since mid-May, including 
such EDX as ZB210, TK/ DJ2GM in Cor
sica , GU4GNS, GB75WLG , EI9GP , 
GIOJPR, GW, GM and Scandinavians , plus 
4N7MM , NP2CM from the US Virgin Is and 
8P6SS . 

Next G8NT (Leiston) . Dick is 79 now, 
and was able to come back with his pre
war call after years as BRS 31879 . G8NT
post war got back on in March 87 and has 

The next three deadlines are: 
July 27, Aug 31 and Sept 21 

46 

been loving every minute of it . So far the 
score on 28MHz is some 48 countries, 
using an FT-902DM plus FC-902 a.t .u, 
Struggle it may be , but with VK, ZL, ZS, 
JA , KL7 , VS6 , FT2XE , FP, VB, YN, YV, 
KH6, F2DX / FJ and such-like worked , the 
struggle has been great fun . Long may it 
continue . 

Next GM4ELV (Glasgow) . David 
doesn ' t say what band his offerings are, 
with one exception so I must make an 
educated guess and say 28MHz and ORP. 
Over the period April 3 to June 2 , there 
was T A2AO, UM8MO, 4Z401, CE7INO, 
ZD8MAC , SV9ABG, 5T5NU, 9J2BD , 
OD5PL, ZS6AJX , ZC4EE, J28EV, RI8AK, 
UL70B, SV9ANK , TA lAZ, LU8MBX, 
PP511 and PP51L OM and YL respectively , 
ZS3BI, ZC4AB , OD5VT, SORASD, EL2DK 
and EL2WK YL and OM respectively , 
Z220M , HBOHT A , PT2ZDR , TA 3D , 
CT3DL, LU2CC, LU1HZM , CN8EL, 5Z4LL 
and the usual crop of gotaways. 

Now we turn to the report from GOJBA 
(Sittingbourne) who says he has found the 
band quite interesting . VK6NKG was 
missed from Cocos-Keeling but was snaf
f led when he moved to Christmas Is. The 
phone signals out were aided by a ten
metre home-brew beam and the OSOs 
added to AX9NKG, DL 7 ABA (West Berl in 
and a 1 hr 25 min OSO!), EA6VO, FD 1 LJZ, 
FYOEK (French Guiana). GIOBFO, EI7GL, 
HA3GJ , IN3VZE , KA2YCJ , KB2FI0 , 
K30AM , LA5SGA. LA4BFZ on f.m ., 
NA 1 N, OE6HOG, OK 1 KZ , OZ4BO (again 
an f.m . contact). SM4MKF/ M , SP2ZF, 
TI2LCR, UC 1 AWZ, U02GOC, V07FG, 
WDOEGD, YU2CTG, Y59UJ and ZB210. 

G4AGQ (Farnham). thanks to work , 
often finds that by the time he can get into 
the shack the band is dead . However a 
couple of sessions on Brighton Race
course, with the f .m . and s.s.b . in the car 
yielded CE4JZS on s.s .b .; Friday June 3 
was quite spectacular from the same site 
when DK9LO/ M was worked for 30 min
utes, followed by PBOANZ , although the 
latter escaped as his signa l dropped from 
59+ to inaudibility during Patrick ' s quick 
call . Later G4AGO was called by ZP5LOY 
who reckoned the band was full of S 1 
Europeans but just one readable signal. 
G4AGO didn 't complain! An interesting 
trip between Colchester and home result
ed in a OSO with an SM coming to a 
grinding halt upon reaching the Kent side 
of the Dartford Tunnel- this is the second 
time the difference in apparent conditions 
on either side of the river has been 
observed . 

The 3.5 and I.BMHz Bands 
GOHGA managed to put between 50 

and 100 watts up the spout on this band 
and so raised quite a gaggle of stations on 
C . W .; G4KKZ (Co rnwall) , HA5KF , 
SMOCOK , DL6KCR, DF5DR, UB5ZFO, 
GOFDA (Durham) , GOCUK (Lancs) , 
OK 1 FTM , OK3CGI. LA liE, LA3X , SMOKY , 
OK2H MW who was ORP, GOIPX , 
HB9CUB , HA9KR, OK2BWJ, a T46ACO 
with a OTH copied as "Lemshi " through 
ORM and OSB (was that a TV6ACO, we 
wonder?) SP6PLH, LA5AG, ON4CW and 
of course lots of DL/ PA / ON/ F / OZ/ LA and 
Y stations . 
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Dick G8NT notes that he has managed 
some 44 countries on 3 .5MHz but doesn't 
mention any particular ones . 

A cynical comment about these two 
bands from Jean-Yves Camus. who com
ments shortly . " Have to move to a quieter 
spot during the holidays to dig something 
out of the ORMI" 

Here & There 
The main reason for G8NT's letter was 

to answer the query about a OSL address 
in the column a couple of outings back. 
Dick sent a Xerox of his own QSL from 
5AOA. from which we glean that Bert's 
address is : SP6BZ. Wieslaw Ziolkowski. 
Post Office Box 253. 50-950 Wroclaw 2. 
Poland. 

As usual , this bit of the column is thanks 
to W1WY 's Contest Calendar DX News 
Sheet. The DX Bulletin. CARF 's The Canadi
an Amateur and various readers' ears. 

August 13/14 for c . w . and September 
10/ 11 for phone are the dates for the 
European OX Contest . This one has the 
" QTC" feature . whereby non-EU stations 
get extra points for reporting an earlier 
completed QSO back to a European en
trant. The general idea is you work a string 
of EUs, and then report them back to a 
European entrant for an extra point for 
each station so reported . Such a QSO can 
be reported only once and not back to the 
chap you had a QSO with. Mailing deadline 
September 15 for c . w .. October 15 for 
phone to WAEDC Contest Committee. PO 
Box 1328. 0-8950, Kaufbieren. Federal 
Rep. of Germany. Otherwise it's fairly 
standard. 

DXNS says the situation as far as the 
EPs are concerned is obscure : DXCC Desk 
won't give credit for any currently active 
EP stations , but EP2DA appeared in the 
June OST DXCC listings as a new member 
in the phone listings . Furthermore, EP2FM 
says he is the only legally active EP station 
in the last twenty years . 

The JY8XY and JY8KS activity by 
OH6XY and VO 1 KS were, says the Secre
tary of the Royal Jordanian RAS. illegal 
operations . Managers of all the major 
awards programmes have been notified to 
this effect. so don 't bother to submit these 
QSLs 

Talking of bootleggers there have been 
plenty around the 4WOEA, but at the time 
the real expedition hadn 't even set off ... 
Doubtless the Real McCoy will have come 
and gone by the time you get this! 

DXCC cards now acceptable for credit 
include AI4AA-B-C, and TYOLC . ET3JIN 
cards are also reported to be acceptable . 

VHF Up 
The beginning of June saw some excellent 
E-Iayer propagation with a major opening 
to the USA on 50MHz on the 6th and some 
extensive Es on 144MHz on the 2nd , 4th, 
5th and 7th . The Square Bashers Group's 
operation from Gibraltar was very suc
cessful on all v .h.f. bands. 

Awards News 
Another reader has joined the rather 

select 430MHz QTH Squares Century 
Club . He is Norbert Graf DD3KF from 
Aachen (DK21 b) in West Germany who is 
already a member of the 144MHz QTHCC . 

He started operating on the band in 
1978 using an Icom IC-402 at 3W output 
to a 19-ele Vagi . Last year he changed to 
an IC-475E with 25W output . His QTH is 
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The 14MHz Band 
G2HKU (Sheppey) had his regular s.s.b. 

sked with ZL3FV; otherwise it was c.w. to 
N5RZ, KC 1 Q, JA 1 YFG, AA4U. W9SU, 
V08AC , N2AA , VP2VCW , VE3KP , 
YN3EO. K4EFZ. JA2JW, TW6A, BY6A, 
W8VSK , 9H1MRL. KOKES. TX9IPA/MAR, 
W2LZX, W9GW, W7BYG, F2DX/PJ6, 
N6QMT, K9UIY , K6NL, N4UB/3, 
F2DX/PJ5 , UL7NR, VE6AMR, KBOAUK, 
K4KQ, VK2QL, SV1LV, N6QR, UZ9AWH, 
C05HL, K20Z and W6WQX. 

Jean-Yves Camus notes hearing (s .s.b.) 
TF5BW. JWOB, IK3HAQ/ IL3 (QSL via 
IK3IBY). C08GB, PZ2AC, 1881TU (QSL via 
18MPO). TV60LE which counts for lOT A 
as EU32 (QSL via F6AUS), CVOPJP (Uru
guay special for visit of the Pope), plus 
good signals from VK in the mornings. 

Don G3NOF (Yeovil) reports s.s.b. con
tacts opening around 0500Z, with con
tacts over the N. Pole from the Pacific, 
KL7 . KH6 , ZL up to about 0900Z; the long 
path to VK/ZL was open 0700-1000, 
Asians by short path 1400-1700. QSOs 
were made with AL7HX, C31SD, CEOICD, 
CU3AA , FKOKAB/P, F04NP. F05LU. 
EL2BG. J37AH, HC2DZ, HC2RG,HKOEFU, 
JWOB, KL7XD, KH6FKG, KP4JM, TF5BM, 
UAOQO, UAOKB, OE2AWN/5B4 , 
TF5BW, TG9NX , VE7CDB, many VKs 
including VK9XT and VR6TC . 
WA4ZEL/ JW, WY5L / KH3 , XE1ALH, 
XE2KAC , XT2AT, ZB2AZ, ZK1DD , 
5R8JD. 5NOSKO, 5V7WD and 8Q7MT . 
ForGOHGA , VE1AEY(PrinceEdwa~l~ 

was worked, but ZL4AK working in the 
G/VK/ZL net with G3FPK Got Away . 

Going back to G8NT, Dick notes he has 
made 101 countries on this band, though 
none are specified . 

The 21 MHz Band 
GOJBA (Sittingbourne) put up a wire 

dipole between the tower and the house 
chimney. with which 20 watts of c .w . 
raised UA 10FQ, and 50 watts s.s.b . got 
to N2DRM. 

As for G2HKU he stuck to c .w. and 
raised N6EA and W5GEL. 

Jean-Yves Camus stayed on s.s.b . and 
pulled out HC5EA, OAOPAX (QSL via 
OA40S). PJ2WOL, A92BE , and CEOICD. 
the latter at 1920Z on June 19 on 
21.232MHz. 

G3NOF noted short path openings to JA 
sometimes from 0700-midnight , North 
Americans 1100-2400. Contacts using 
s.s .b. were made to A4XRS, BY4SZ, 
BY5NC , CEOFFD, CEOICD , CE 1 LGD. 
CP 1 PR. DU 1 CJC, FP /KA3B, FYOEK, 
HI8VMA , HL 1 AIW, HL 1 XP , HL2INX , 

250m a.s.1. and the antenna is 16m a.g.1. 
Norbert has 105 confirmed out of 108 

squares worked by April 30 and his appli
cation was verified by Or Roland Miller 
DL20M , manager of the DL v .h.f . " Top
list ." All QSOs were s .s.b on tropo . His 
membership number is seven and his 
certificate was dated June 1 7 . 

On 144MHz John Hunter G31MV 
(ZL07h) was awarded his sticker for 400 
squares on June 29, a truly remarkable 
achievement. He has worked 405 so his 
QSL return has been excellent . Some 
cards , in spite of aggressive QSLing. took 
several years to arrive and he enlisted the 
help of other amateurs in the various 
countries to get some of the cards. 

The breakdown of the latest 25 is seven 

HLOY, HZ1AB. J6LHG, J6LMV, J87CD, 
J79LC, many JAs, JT1T, K4SXT/DU3, 
KC6SI , KLlTC, NL7K. ON7IP/DU9, 
RL7FER , S79LB. UM9MCW, UAOBK, 
UH8AAX , UI8AGH , many YB/YCs, 
ZC4AB, ZK1XV, ZYOTK and 4F1FZ. 

The lMHz Band 
First in is G2HKU; Ted mentions c.w. 

with W4PBC/MM, N4MQS, K4KQ, 
VK3MR, VP2EMA and VK3VJ . 

Turning to the report from Jean-Yves 
Camus. 7MHz showed with TU4BR/5U7 
in Niger. RS44 at 2125 . 

With some 70 watts of c .w . to her wire 
antenna , Angie GOHGA managed to raise 
all sorts of European and G stations during 
the daytime. plus GM3HGA/P-that must 
have confused any listeners!-and around 
midnight KM1H and N4WW. Going down 
to 3 watts, Angie worked G4XJS, DL 1 DQ 
and ON5AG all two-way QRP . 

Now we turn to PA3CWN who has 
moved from T erschelling since last time 
and is now at Leeuwarden. Nevertheless 
Oene found time to operate on 7MHz c.w. 
to raise YN3EO, 7X2CR. ZL 1 TN, ZL 1 ATZ, 
ZL2NP, ZL30E, ZL2BIF, ZL4BI , ZL3BJ , 
ZL 1 AFU, ZL2TI, ZM 1 BCC , VK2AXR, 
VK3VJ, VK2EOY, AX3XB, 9Y4/J6LAD, 
PZ1AV , TY9S1 (via DJ6SI) , Y88POL, 
PA2GFL/ XE3, 9Q5DA. TR8JJC, C31YY, 
CE3ZW. CE6HIY , 9Y4VU, VE3DXI/4S7, 
CP3CN, HK4GGK , HK1KXA, LU1EPQ, 
LU5DLG . LU 1 RAI, LUOCJY. LU4FC, 
LU 1 XQH (Tierra del Fuego), T77G , 
FKOA W (via F6BFH). HI500RCD (via 
HI8RCD) . V21WW , ZSlAAX, UW3HY/1, 
TK/ DL 7HZ and lots of W /VE/PY stations. 

New Bands 
Just a single report : G2HKU stuck to 

c .w . and raised VK2APD, W4QEJ, 
ZL2AKW , VK5BVM, VK5FE, WB3IJM, 
K4 YPX , OK 1 JST /P and VK4KS. 

The 50MHz Band 
This is really one for the VHF-Up column, 

but G4 Tl Y wrote with joy of the opening 
on June 6, which he operated using a PW 
Meon at 3 watts and a linear to ten watts, 
feeding a five-element Vagi . The opening 
started at 2000 and G4TL Y finally set off 
for his pit around 0230, after hooking 
some 26 assorted Wand VE stations 
using powers between 10 watts and 1 
kilowatt , all with 59 reports . As Ted 
notes , when the band is well open , it 
doesn ' t seem to make a lot of difference 
what power you run . The corollary to that 
is that when the band is flat , the guys with 
beams can get through when dipole and 
verticals just don't produce the goods. 

Reporls 10 Nor man Filch G3FPK 
40 Eskdale Gardens, Purley. Surrey CR2 I El . 

on s.s.b . and 18 on c.w . Five contacts 
were on tropo , four via Es, one by Aurora 
and 15 on m .s. The m.s. ones included 
such rarities as Dl4EA/LA in CV and DW, 
DL4EBY /LA in FY and DF5GX/SM in HY 
and IZ . 

It is worth repeating that the G31MV 
station is a modest one- a single 
4CX250B amplifier and a single Vagi . 
John's OTH is a very ordinary one in 
Bletchley with no advantage of a coastal 
site or high elevation in a quiet location. 

Any reader wanting information on the 
QTHCC and VHFCC awards should send 
an s.a.e. to the Poole address. The actual 
certificates are processed from my home 
QTH. A reminder however that, although 
there is no charge for the certificates, 
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return postage must be included as I am 
not prepared to fund it from my own 
pocket . 

The 50MHz Band 
Now that so many British Isles amateurs 

are using 50MHz we are better able to 
understand the propagation aspects on a 
monthly basis . It is quite clear that. while 
on 144MHz Sporadic-E events in June 
may occur anything from once to ten 
times , on 50MHz openings to somewhere 
or other are much more frequent . 

Band I TV watchers have appreciated 
this for years, of course . If pictures from 
Spain are strong, then the band will be 
open to EA and CT, for example. 

A comment about unlicensed stations . 
As far as I can ascertain , no Spanish 
amateurs have permission from their li
censing authority, the DCHA in Madrid , to 
transmit on the band . 

In France the licensing authority is the 
DTRE to whom the original applications to 
operate were made . This was set out in 
the letter from the REF to its members 
dated January 12 . My best information is 
that all applications were to be vetted 
individually , the final decision as to 
whether to issue a licence being made by 
the broadcasting authority , the CNCL. 

In Sweden it seems that club stations 
might be getting permission to use 
50MHz, according to a usually reliable 
source and some Finnish stations are now 
operating on the band under special per
mits . Other European countries where 
50MHz operation is legal are CT, El. LA , 
PA, SV , TF and 9H. 

No doubt other countries will allow 
50MHz operation in the future. As far as 
our tables are concerned only in-band 
OSOs with stations actually licensed to 
use the band will be recognised. So please 
do not include any cross-band contacts, or 
in-band ones with EA or DL. 

Etienne Swart ZS6CE from Ranburg 
(KG34) has been using packet radio on 
50.610MHz s.s.b . He has adopted the h.f . 
protocol , 170Hz shift and 300 baud rate. 
The hardware is a KAM/C-64/IC-505 set
up running 60W to a T .E.T . antenna 8 .5m 
a.g.!. 

The PBBS call is ZS6CE-l and the an
tenna will be turned to Europe for the next 
t .e.p. season from the end of August . 
Etienne should be back on the air about the 
time this is published . 

Dave Austen G1 EHF (LDN) wrote to 
say he is ORV with a Meon transverter, 
lOW p .a. driven by an Icom IC-290H and 
3-ele Vagi . He has made a lot of Es OSOs. 

Tony Wayland G1 HJW (ESX). on June 
1, worked ZB210 (lM76HE) and also heard 
beacon ZD8VHF. Other early June OSOs 
included LA60BA/P (JP61). cn DTO 
(IM58). CT4KO (IN60) and 9H1ES (JM75) . 

A second letter covered the first open
ing to North America this year on June 6 
when he worked W3XO (MD/FM 19) at 
1729, then W3WFM and WB21SC 
(VA/FM27) . At 1750 the conditions 
changed but the band opened up again at 
2100. 

The second spell brought stations in FM 
and FN fields in CT, DE, MD, NJ , NY , PA 
and V A plus FP /KA3B (GN 16) on St . Pierre 
off Newfoundland . Tony reports the band 
going flat at 0150 on the 7th . 

From 0655 he contacted a couple of 
LAs and northern GMs including 
GM4ISM/P (SLD) in IP90KD at 0843 . 
Between 1045 and 1145 there were more 
North American OSOs with FN field includ
ing W A 1 A YS (MA) and KA 1 MVB (ME) . 

In reports of US States worked I will use 
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Annual v.h.f./u.h.f. table 
January to December 1988 

50MHz 70MHz 144MHz 4JOMHz 1296MHz Totll 
Station ~ -. c-tio. c..tritl c-tio. 

G1KDF 38 15 - - 82 
G1SWH 34 15 - - 84 
G6HKM 14 10 - - 69 
G4XEN 36 13 - - 61 
G8LHT 8 6 - - 52 

GlIMM 26 8 - - 52 
GMOEWX 53 12 - - 49 
GW6V"N. 35 10 - - 62 
G1EZF - - 18 2 67 
G4DEZ 26 5 - - 24 

GOIMG 28 9 16 1 40 
G4YCD - - - - 83 
G4VOZ 17 11 40 5 -
GMOHBK 26 8 - - 46 
G6MGL 19 10 - - 49 

GW4FRX - - - - 67 
G3FPK - - - - 72 
G6MXL 15 7 8 3 31 
G4ARI - - 16 2 58 
G8PYP 13 9 2 1 38 

GlDOX 16 2 19 2 22 
GW4HBK 20 16 32 4 -
GI40WA 12 14 - - 35 
G4AGO - - 9 1 34 
G2DHV 5 1 12 1 28 

ON1CDO - - - - 46 
ON1CAK - - - - 44 
GJ6TMM 8 9 - - 27 
G8XTJ - - - - 47 
G3EKP 12 3 16 4 7 

G4WHZ 3 2 - - 31 
GMOJOL - - - - 30 
G1SMD 12 3 - - 20 
G4ZVS - - - - 34 
GOHDZ - - - - 30 

GOHGA - - - - 30 
G8PNN - - 20 3 -
GU4HUY - - - - 18 
GM1ZVJ - - - - 12 

the official US Post Office , two-letter ab
breviations which are pretty obvious. 

Adrian Gee G11MM (CBE) added LA, 
CT. ZB2 and F to his country tally in June, 
but missed the American openings due to 
being at work . I have included France in 
countries claims as it seems some French 
stations recently have been insisting they 
have received their permits . 

Bob Nixon G1 KDF (LNH) has been 
working the usual Es contacts to LA and 
9H including LA8KV /M in Oslo on May 23 
and the Athens University station SZ2DH 
(KM 18UA) on May 27 . He caught the 
transatlantic opening on June 6 / 7 the main 
part from 2218 to 0110 . 

June 19 brought EI8EF (Donegal), 
GI40WA (LDR) and GIOGDP (A TM) and at 
1330 CT4KO . Bob found cnww at 
1630 on the 21 st and on the 25th , 
OH 1 ZAA (KPO 1) and OH3TR/1 (KP 11) 
were new . 

New counties in June for Gerry Schoof 
G1 SWH (MCH) included GI40WA , 
GM4ISM/P, EI8EF and EI90 (Waterford) . 
New countries were CT 1 DTO, FP /KA3B . 
W3WFM, VE 1 YX and ZB210, plus Shet
land which we count as additional to 
Scotland/Orkney as per Worked All Eu
rope rules . 

Welcome to Howard Phillips G1 MUM 
(WL T) who uses a Yaesu FT -690R Mk 2 
and 4-ele Jaybeam Vagi on a d .i.y . porta
ble stand . He worked his first Es event on 
June 5 at 0701 with LA60BA/ P (JP61 BJ) 
which was his first OSO outside England . 
At this time , his antenna was in the garage 
pointing at a metal door . At 103 1 he 
contacted LA 1 K (JP53EK) . 

Another new contributor is Mike Dev
ereux G3SED (HPH) who lists many in
band and cross-band OSOs in the period 
May 30 through June 7 into Europe when 
there was intense Es almost continuously. 

He worked the regular LA , CT and 9H 
stations, heard beacon 5B4CY on May 30, 

-. c..u" -. c-tio. -. Points 

13 54 9 24 6 241 
17 47 6 - - 203 
21 43 9 16 5 187 
22 40 8 - - 180 
21 35 8 - 1 131 

11 31 2 130 
13 - - - - 127 
11 - - - - 118 
23 - - - - 110 
8 24 5 12 5 109 

8 6 1 - - 109 
23 - - - - 106 
- 19 6 - - 98 
15 - - - - 95 
10 - - 4 2 94 

26 93 
18 - - - - 90 
9 11 2 1 1 88 
9 - - - - 85 

12 6 2 - - 83 

5 5 2 2 1 76 
- - - - - 72 

9 - - - - 70 
7 11 1 - - 63 
6 7 1 - - 61 

15 - - 61 
13 - - - - 57 
9 2 1 - - 56 
6 - - - - 53 
4 5 1 - - 52 

12 - - - - 48 
10 - - - - 40 
4 - - - - 39 
5 - - - - 39 
5 - - - - 35 

5 - - - 35 
- - - - - 23 

3 - - - - 21 
5 - - - - 17 

June 1, 4 and 7 and got his 50MHz signals 
to 4X llF (KM72KD) at 1950 on the 3rd . At 
2020 SZ2DH was the first in-band Greek 
station . 

Mike lists a whole pageful of W NE 
stations heard or worked between 17 10 
on June 6 and 0015 the next day, most in 
the FM and FN fields . At 2250 he notes 
K9LCR (IL / EN62) and at 0012 W A4NJP 
(EM84) 

Also in his letter some interesting DX 
news that at 0820 on June 7, GM6VXB 
(1097 AO) worked 9J2CR in Zambia as did 
G8FUO (BRK) and probably others . It 
seems that 9J2CR did not know his loca
tor , nor is he listed in the latest Interna
tional Call Book . 

Paul Turner G41JE (ESX) worked 
KP4EIT in Puerto Rico at 1137 on June 7 . 
This could probably be a G/KP4 "first" 
unless another reader has knowledge of a 
prior OSO. 

Ken Osborne G41GO (SOM) sent in his 
usual detailed account of openings to the 
various directions. The first few days in 
June brought OSOs with CT 1 DTO , 
LA60BA/P, SZ2DH, ZB210 and 9H1CG . 

At 1348 on the 3rd the Potters Bar 
beacon GB3NHO was copied at an azimuth 
of 180· for an hour . The next day, for a 
couple of hours from 0945 with the beam 
at 1 50· another back scatter event brought 
OSOs with Gs in AL, XK , XL, YL, YM, YN 
and ZL squares plus a GI in WP and a GM in 
YP 

On the 5th GB3NHO was again copied at 
180· from 1213 to 1302 with GB3SIX in 
Anglesey coming in at 300· in the same 
period . Between 1548 and 1722, 
GB3NHO and GB3RMK (XR) were copied 
at 160· and Ken worked a GI at 1555. 

On the 6th he worked some Ws 
between 1519 and 1741 in FM and FN 
fields and the band opened again from 
2057 in which period he also mentions 
FP /KA3B and K9LCR. 
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} Western Parade, West Street, Axminster, Devon, EX13 SNY. Reg Ward & Co. Ltd. Telephone: Axminster (0297) 34918 

0 
Yaesu ICOM 

m67 HF Transceiver 1550.00 1- 1C761 New Super Hf Transceiver 
FEX767t) 2m Module (767) 169.00 

1'00 

IC751A HF Transceiver 
f EX767701 70cm Module (767) 215.00 3 .00 IC735 New Hf Transceiver 
FEX7676) 6m Module (767 ) 169.00 3.00 ATlOO lOOW ATU (751n45 ) 
SP767 ~aker 69.95 2.50 AT150 150W AlA 17351 
FT200 M~:: ~~w~/~W 429.00 1- PS55 EXl PSU (735 ) 
FTBOO 399.00 2.00 IC505 SOMHl multi-mode portable 
MMBl1 Mobile Bracket SPECIAL PRICE 2.00 IC2900 2m 25W MIMode 
NCllC Charger 10.50 2.00 IC2BE 25WFM 
CSC1A Carrying Case 6.50 2.00 IC28H 2m45W FM 
YHA15 ~(k~~t~!!ave 7.50 2.00 IC Micro 2E New Min i H/H 
YHA44D 12.50 2.00 IC2E 2m The Original HlH 
YM49 ~~r:rB~~:et 23.00 2.00 IC02E 2m H/H 
MMB15 14.55 2.00 IC275E New 2m 25W Base STn 
FT23A 2m M ini HIH 223.50 3.00 IC4E 70cm HfH 
m3A 243.50 3.00 IC04E 7Gem HlH 
FNB9 27.60 2.00 IC48E 70cm 25W FM M obile 
FNB1 0 32.60 2.00 IC490 70cm IOW M/M ode 
FNB11 50.60 2.00 IC3200 2mflO Dual 8and FM Mobile 
NC18C 12.35 2.00 IC12E 23cm H/H 
SM C28 15 . .w 2.00 ICA71 Gen Cov AX 
NC28 17.11 2.00 IC7000 VHF 
NC.29 57.SO 3.00 AH7000 25·1 
PA6 18.40 2.00 SP3 E<I 
M H I 2A2B 29.75 2.00 CK70 DC A7l) 
MH1 8A.2B aker MIC MmlaTure (231731727) 27.00 2.00 EX257 FM A71 1 
m27R nOcm HIH 425.00 3.00 GC5 World Clock 

Spare Ban ery Pack 41 .00 2.00 Aa2 ~aS'rCh~?~e~ag all Icom HIH 
~~are ~ae~le2'a~:Ck 46.00 2.00 8C35 

10.00 2.00 BP3 BaTtery Pack 8AV (214E/02l04E ) 

~'!~~~~p~~~~I9&JjX 509.00 1- BP4 ~:;'J'e7v ~a~r~o~3ve (214EJ02!04E ) 21.00 

Il~ 
BPS 

Mobile Bracket 10.00 BP7 Battery Pack 13.2V lO2J04E only ) 
11.50 2.00 BPS 8aner Pack BAV 

P arger 21.85 2.UO CP l 12 BP3I7/B 
YM 24A 21.05 2.00 DCl operate from 12V 
FAG8BOO , 639.00 1- FA2 
FAV8800 Con .... erter 118· 175 for above 100.00 2.50 FA3 w ave Antenna (BNC) 
FATI700 AX ATU 59.00 2.50 HM9 
MH1 B8 Hand 600 Bpin mic 21 .00 2.00 HS10 Head set Boom M ike 
MD1 B8 Desk 600 Bpin mIC 79.00 2.00 HS 10SA ~~ ~~tBHo~' ~~~~04E o nly ) 
M F1A 3B Boom mobile mic 25.00 2.00 I1S10S8 
YH77 lightweight phones 19.99 2.00 l Cl l ' BPS 
YH55 Padded pho 19.99 2.00 lC3 l . BP3 
YHl Hlset·Boom m iC 19.99 2.00 LC11 l ~BP3 

SB l 201>708 22.00 2.00 LC14 l • BPSI7IS 
S B2 290f790 22.00 2.00 SSl S 
SB10 2700 22.00 2.00 SM6 
FT736 NEW 1,450.00 

I~ 
5MB 

FT747GX Cov. 659.00 SM1 0 
FT2311A 475.00 
FT2 11RH 309.00 
FT212RH 349.00 

-- CW Keyers --.-- DaJong Products --
VfBAOPlEX 

PCl Gen. Cov. Con 137 . .w (2.50) IambiC Standard 
Vl F Very low frequency conv 34.00 12 .50) IambiC Deluxe 
Fl2 M ulti ·mode audiO filter 89.70 (2.50) VlblokeVer Standard 
Fl3 Audio filter fOI receivers 129.00 (2.50) Vlbrokeyer Deluxe 
ASP/B 1.1. speech clipper for TriO 82 .80 (2.50) The Orig inal Standard 

ASP/A d . speech clipper for Yaesu 82.80 (2 .50) Th e Original Deluxe 

ASP As above with B pin conn 89.70 (2.50) 
075 Manual AF speech clipper 56.35 (2.50) 
0 70 M orse Tutor 56.35 (2_50) BENCHER 
AFA AF sWltc.hed pre' amp 36.00 (2.50) BYl Squeele Key . Black base 

BY2 Sq ueele Key. Chrome base A0270·MPU ACTive dipole With mains p_s_u 51.75 (2 .50) 
AD370·MPU Active dipole with mams P_ S_ll 69.00 (2 .50) 
DC 144128 2m convertel 39.67 (2_50) 
ANF Au tomaTIC not-:h fil ter 67 .85 (2 .50) STARMASTEA 

SRB2 AuTO Woodpecker blan ker 116.25 (2 .50) Kenpro Eleclronlc Keyer Unit (No Paddle) 

AFA AF switched pre-amp 36.00 (2_50) Kenpr o ElectroniC Memo ry Keyel (No Padd le I 

~ 
Instant credit a\lai lable. 

~ 
MaillT elephone order by chequ e or OPEN TUES.·SAT. 9.00·5.30 
credit card . Cheques cleared befo re 

goods despatched . (E&OE) (CLOSED M ONDAYS) 

50MHz 00 TONNA F9FT THE VHF/UHF ANTENNA 
SPECIALIST 

435MHz 
20505 5 element 

144MHz 

£41.69Ia) 

20804N 4 element £27.60Ia) 
20808N 4 element crossed £34.96la) 

20909N 9 elemenl 
20919N 19 elemenl 
20438 19 elemen! crossed 
20921N 21 element 432MHz 
20922N 21 element ATV 

20809N 9 element Ilxed £30.87Ia) 
20089N 9 element portable £33 .12(0) 1296MHz 

£28.62Ia) 
£34.35(a) 
£39.66Ia) 
£44. 57Ia) 
£44.57Ia) 

KENWOOD 
P.O.A . 

1=1 

T59405 9 Band TX General Cov RX 1995.00 1-
1465.00 AT940 AutO/ATU 244.88 

1
300 

949.00 SP940 Ex! Speaker 87.55 3 .00 
365.00 

1

3 50

1 
T59305 9 Band TX General Cov RX 1695.00 1-

315.00 3.50 AT930 Auto/ATU 206.03 
1
300 

185.00 3.00 SP930 Ex! Speaker 86.23 3.00 
499.00 

1= 

TSMO 9 Band TX General Cov RX 1138.81 1-
542.00 AT440 Auto/ATU 144.82 3 .00 
359.00 PS50 HlDlITy PSU 222.49 3.00 
399.00 

1

300 AT230 All Band ATU/Power MeTer 208.67 3.00 
239.00 3.00 SP230 ~~f~hi~gS~~!kee/ SUU~~IV 66.49 3.00 
225.00 3.00 PS430 173.18 3.50 
269.00 3.00 SP430 ~~!~~~n~;~~~er 40.81 3.00 

1039.00 1- SM220 343.62 3.50 
285.00 

1

300 BSB Band Sco pe Unit (8301940) n.00 2.50 
299.00 3.00 TL922 101160 2kW Linea r 1495.00 7.00 
449.00 3.00 TH21 2M M, r. H/H 189.00 3.00 
617 .00 

1= 
TH41 70cm Mini HIH 218.00 3.00 

556.00 TH205 2M Hil1 215.26 3.00 
428.00 (3.00 TH 21 5 2M Hil1 Keyboard 252.13 3.00 
825.00 

1= 
TR751 2M 25W M /M M o bile 599.00 

I~ 957 .00 TS711 2M STn (New low Price) 898.00 
82.00 300 TS81' JOcr New low Price) 998.00 
61 .00 2.50 A2000 G," 599.00 

7.00 2.00 VCI O 118· (A20001 16 1.94 (2.50 
41.00 2.00 A5000 X 875.00 1-
43.00 2.50 VC20 11 (A5000) 167.21 2.50 
14.38 2.00 BT2 EmpTy Ba11ery Case 21 /41 11 .86 2.00 
70.15 2.50 DC21 DC Power Supplv TH21/41 " .00 2.00 
29.00 2.00 EB2 Ext Ballery Case TH21 /41 6.77 2.00 

9.20 2.00 HMCl Headset With Vo x TH 21141 32.91 200 
60.95 2.50 PB21 Nlcad Pack T11 21/41 24.36 2.00 
74.15 2.50 BC6 ~~\~~:rqH2i~~' /41 99.00 2.50 
71.30 2.50 SCS 11 .86 2.00 

6.90 2.00 SMC30 aWt):~t~:~ TH21{4f2600 211.31 2.00 
17.25 2.00 MC50 46.08 3.00 
9.20 2.00 MC60A BP Des~ MIC 88.22 3.00 
9.20 2.00 MCBO El ect r iC Desk M IC 53.98 3.00 

21.85 2.50 MCB5 Desk Mic AudiO l.ev el Com p 99.00 3 .00 
20. 70 2.00 MC43 8P F1SIMlc 22.22 2.00 
25.30 2.00 MC35 4P Fist M IC 21.72 2.00 
20.70 2.00 MCSS ~FoE~:.. ~~s~6r,'I~e rBp ) 52.67 3.00 

6 .90 2 00 LF30 32.26 2.50 
6 .90 

I l~1 
HS6 

~I~~~:~g~~;~~.s TX/RX 

24.36 2.50 
9.20 HS5 37.54 2.50 
9.20 TS140 862.00 1-

10.35 2.00 TW41 00 2/70cm FM Dual band m odel SPECIAL 499.00 IS 00 
46.00 2.50 AZI 5OQ·9S0MHI AM/FM Scannel 465.00 6 .00 
82.00 2.50 

'16.00 3.00 

-- SWRIPWR Meters --
W ELl 
SP22 !> ' _8·200MHl PlNRlSW RlPEf-' 99.95 

15~1 SP420 140·525MHz PWAlSWRtPEP 59.95 
SP42 5 140·525MHz PWA/SWRIPEP 119.95 3.00 

63.33 1
300

1 
SPa2 5 1.B·200·430·800· 1240MHl 169.95 3.00 

78.09 3.00 
63.98 3.00 HANSE N 

~~ :g: !5:88 W7 20S 130/440 MHz 20/2OQW 52.75 Il~1 FS5E 3_5·1 5OMHz 201200W 42.75 
82 .74 13.001 

-- Miscellaneous - -
SMCS 2U 2 Way 50239 SWi_tch 18.95 2.50 67.42 15~1 76_97 SMCS 2N 2 w ay 'n' Skts SWitch 23.50 2.50 
Kenpr o I<P21 N ~OWb~~~~l ~r~a~Ocket DellJ~ e 27.00 2.50 
no 10.29 2.50 
Tloo lOOW Dummy load 45.00 3 .00 
T200 ~~~n~~t~~~~J~a~MHl 65.00 3.00 

54.70 Ij~1 WAI 24_95 2.00 
95.00 PK23<' PackeT/RTIY TermInal 269.95 3.00 

DELIVERY/INSURANCE PRICES STOCK ITEMS U SUAllY 
IN BRACKETS DE SPATCHED WITHIN 48 HR S. 

20818N 9 element crossed £57.8610) 20623 23 element £30.36Ib) 
20813N t3 element portable £46.01110) 20696 4 x 23 clement - power £160.0010) 
20817N 17 elemen! £61.54(0) 20655 ~~ti~I~~~;ttacklng Irame £46.2010) 

144/435MHz 20666 4 x 55 elemenl - power £230.0010) 

SEND FOR DETAILS ABOUT A BRILLIANT NEW 
PRODUCT WHICH GREATLY INCREASES THE 
UTILITY & FUNCTIONS OF THESE RECE IVERS 

20899N 9 & 19 element Oscar £57.86(0) spl itler - stacking Irame 

All prices include VAT. Please add carriage (a) £5.00. (b) £2.20. 
ACCESS or VISA carc1holders telephone your order - immediate despatch. 

Callers welcome but by telephone appointment only please. 
SEND SOp FOR OUR CATALOGUE WHICH CONTAINS FULL SPECIFI
CATION OF ALL OUR ANTENNAS, POWER SPUTTERS, STACKING 

FRAMES, COAXIAL CABLES ETC. 
SOLE UK DISTRIBUTOR 12 Conduit Road, Abingdon. 

RANDAM ELECTRONICS (P) Tel : (~2;~) '2~~ 11~BhOUrS) 

A IRCASTLE PRODUCTS 
P O BOX 78 

BOURNEMOUTH 

VALVES · H'gh Quality Pnces correCI as al 9/51 1988 
"Very High Quaifty bul may flu ctuate 15% VAT mcl 

AlOO5 1.. EBF89 0.10 EF89 Hill Er8 t 1 10 PfLlOO' 2.80 UCC84 O.OS 
A22'J3 1.111 [C52 0.&5 EF9 1 1.60 [ Y8618 1 0.75 P136 HiO UCC8~ 0.10 

J & M (Amateur Radio) G4GKU 
Aml 'V, EC91 4.10 EF92 2.l!l EV88 0.65 PL8 t 1.30 UCH42 2.50 
ARS 1.15 [C92 1.15 EF95 1.90 EISO 

0.80 ~~:~ 0.70 UCH81 0." 
ARPJ 1.15 [CCS t 1.25 EF96 0.60 EISl 0.90 UCL82 1.", 

ARP35 1.15 ECC82 0.95 EF1R3 0.75 GM4 
0.80 Pl84 0.90 U1'41 1." 

ATP4 0.911 ECOO 1.10 Ef184 ~:~ GN4 
8.90 Pl504 1.25 UFSO 1.", 

B12H i .91I EeC" 0.60 EFB1 2 6.30 Pl508 2.00 UF85 1.45 
CV31 ,. [ CC8S 0.75 EFL200 1.85 GY501 1.50 Pl509 5.65 UL84 1.50 
DAF7. 1.1, ECC88 1.10 EH90 0.15 GlJ2 1.90 Pl519 5.85 UMSO 1.,. 
DAF96 0.911 ECCl89 1.211 El32 0.85 Gl3J 4.211 Pl802SE 3.45 UMBO' 2.30 
DET22 lUll ECCB04 0.&5 E1.34 32i G2J4 Z. 45 PYSO 0.70 UM84 0." 
0'" 0 .. ECfSO 115 E1.34' 5." GZ34' UO PY81f800 0.85 UVB2 0.10 
DF96 1.15 ECFB2 1.15 EL82 0.70 GZ37 3." PYB1 0.75 UY85 ... , 
OH76 1.15 ECFB02 1.10 EL84 ,,'" 0.60 VR1 ~30 >45 

[CH42 U!i KT7'" 14.00 
Ol£2 1.45 ECHB1 

1.&5 ELB6 US KT88" " .00 
PY~A Z.10 VR1~ 2.45 

OY86/81 0.65 ECH84 ~~ El90 ~~ Ml4 H O 
OQVQ3f l0 !I.95 X6 1M 1.10 

DYB02 ' .70 Eel91l 0.65 El91 OQVD3ilO' 7.50 X66 •. " 
E92CC ,,. 

ECLS2 0.75 H95 1.10 Ml6 l .211 OOVD3!2OA 21.50 l/4. 0." 
E1SOCC 11 .50 EelBS 0.75 ~l504 2.70 MX120101 " .50 OOV(J5/40A 2J.50 D59 19.90 
[ 11 48 0." ECl86 1.10 ELIOS 5.15 N78 9.90 OOVOOJ40A' 54.10 2800U ,." 
EA" 1.111 EFS 3.50 El519 no OB2 1.80 OV03l12 5.75 l801U ,." 
EB34 1.15 EF22 ,.911 El811 Uti PCL82 0_95 SP6t 2.50 ZB03U 21.15 
EB!:!1 . Ol EF31A >1, EUm ' .95 PClB4 0." n21 " Ill lSOOT 4.30 

EF3. 1.10 
EBC33 l.lII EFO) 0.65 ELLBOS[ 4.50 PClB6 0.80 T1 22 45.00 IAJ 3'" 
[BC90 . 911 EF83 ,.911 EM., 1.35 PCl.8(Y.V85 ." UA8C80 0.75 ll4 0.65 
EBC91 0." EFOS 0.911 EM87 l .OO PD5OOl!il0 • .30 UBFBO 0.10 1R5 till 
[BFf!() 0.95 EF86 US EY51 0.90 PFLlOO 1.10 UBF89 0.10 1S4 1.111 

VAlVES AND TRANSISTORS Telephone enquiries tor valves. transistors, etc . Relall149 3934, trade and eJ(port 7430899 
POSTAGE: £1 .£:3 55p ; 0-£5 65p; {5·(10 asp ; [10·(15 £1.05; [1 5-£20 £1.60. M lmlmum order [100 . Delivery by return 

COLOMOR (ELECTRONICS LTD. I 1711 Goldhawk Rd, London W12 BHN 
rei : 01 -743 0899 or 01-749 3934. Open Monday to Friday 9 a.m.·5.ll p.m. 
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36, WESTGATE, ELLAND, 
W. YORKS HX5 OBB. 
PHONE: (0422) 78485 
Ask for John G4GKU 

NOW A TRI-BAND MINI BEAM 
AT A SENSIBLE PRICE 

£69.95 10m, 15m, 20m 

(TRADE ENQUIRIES WELCOME) 
Direct from the manufacturer at a money saving £69.95 
com plete. Or in kit form or as spare parts. Ask for a quote. 
00 you have a CameralHi-FilRadiolBinoculars or any technical 
item that you would like to part exchange for this antenna? If so 

• just call and we will consider it. 
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At 1932 on the 7th, beacon FY7VHF 
was heard for half an hour up to S7 and at 
2138 some weak signals from the west 
were heard . On the 9th, 9Hs were heard 
working Ws between 2015 and 2040. 

Ken heard GB3NHQ and GB3SIX on 
QTEs between 230· and 260· in the 
afternoons of June 12, 13 and 19. On the 
19th, beacon CTOWW was heard direct 
from 1706 to 1820 and also at 230· from 
1719 to 1 748 with Portuguese TV seen 
on this heading. At 2006 to 2022, 
FY7VHF was up to S9 but with little or 
nothing on 28MHz. 

Terry Hackwill G4MUT (BRK) has re
ported working 16 Ws in the June 6 / 7 
opening. He was QRV from 2203 till 2400 
and got twelve new squares in eight 
states , best DX being W4TZC in 
Tennessee . 

On the 7th, he opted to look to the west 
instead of the southeast when Italians 
were coming through on 144MHz. This 
proved wise as he worked KP4EIT . At 
other times in June, Terry found the usual 
Europeans and on the 21 st he worked 
OH2TI for the first Finnish QSO in-band . 

Martyn Jones G4TIF (WKS) reports 
back scatter QSOs at 140' on June 4 with 
GI8YDZ (WP), GM8COX (YP) and G4IGO, 
and later GM3ZBE (YR) . He worked 31 Ws 
in the opening on June 6/7 in 16 squares, 
best DX were K4CKS (GA/EM74) and 
FP/KA3B. 

Via Es on the 24th he worked OH 1 ZAA 
and OH3TR/ 1. The next day, in another W 
opening, he worked twelve stations in ten 
squares, best DX being KB4CSE 
(SC/EM94) . 

John Palfrey G4XEN (NHM) worked his 
first ZB2 on June 2 , PA on the 4th via Es 
back scatter and GD on the 15th. He made 
seven QSOs in the W opening on the 6th 
to CT, MD, NY , PA and VA . On the 5th , 
F5QT (JN03) was the first in-band French 
QSO. 

Mike Johnson G6AJE (LEe) now has a 
home-and mortgage-in " . . the most 
abysmal spot in Leicester for the v .h.f. 
enthusiast . .. " so has started on 50MHz 
using his Meon transverter and a borrowed 
FT-290R. A few local QSOs have been 
made on about half a watt and an indoor 
quad loop antenna. 

Listening has brought in ZB2IQ, 9H 1 FL, 
9H 1 E and he even worked F6ACU (JN38) 
on June 4 . CT and LA have been heard, 
together with quite a few Ws in the June 
6/7 event , 

Keith Hewitt G6DER (Y5S) reports 
working ZB21Q on June 1 and SVOFE on 
the 3rd . He could not make his signal heard 
in the W opening on the 6th but did 
contact K2SMN getting an RST 419 report 
eventually. 

PAOOOS and PAORDY were contacted 
on tropo on the 10th and Keith has now 
worked the latter on all bands from 50MHz 
to 3.4GHz. He worked 'RDY on m .s. on the 
25th, too . 

Ela Martyr G6HKM (ESX) was using 
just 2W from her FT -690R Mk 2 to a dipole 
when she worked ZB21Q on June 1 on her 
first call . CT4KQ (JN60) was the first CT 
on the 3rd . 

On the 6th she added the matching 
amplifier to the transceiver and worked 
W3WFM at 1746 for another new 
country. On the 21 st, her husband, Roy, 
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The next three deadlines 
are: July 27, Aug J 1 and 

Sept 21 

Annual c w ladder 

Band (MHz) 

Station 50 70 144 430 Points 
G4ZEC - - 422 - 422 
G40UT - - 191 - 191 
GOHGA - - 176 - 176 
GOHlT 13 - 161 - 174 

G4WHZ 6 - 106 - 112 
G4ARI - 10 80 - 90 
G4ZVS - - 80 - 80 
GOHEE - - 79 - 79 

GOOJA 11 - 64 - 75 
G4VOZ 22 37 - 11 70 
G3FPK - - 62 - 62 
G2DHV 10 23 22 - 55 
G4AGQ - 11 38 3 52 
GOGKN - - 52 - 52 
GW4HBK 18 15 - - 33 
G1SMD 8 - 13 - 21 
GU4HUY - - 21 - 21 
G1DOX 3 5 - - 8 

Number of different stations 
worked since January 1. 

heard and worked OH2TI and OH2HK on 
their first evening on the band . Ela then 
also worked OH2TI. 

By the 19th, the main mast had been 
adorned with a 5-ele home made Vagi 
which will certainly improve the station . So 
seven new countries in all for June and a 
dozen more counties . 

Paul Johnson G6MEN (SPE) sent in a 
copy of his log pages for early June which 
shows a considerable amount of cross
band activity . QSOs were made with HB, 
LX , D, I, OE, OZ and YO stations by this 
means . In-band contacts included ZB2IQ, 
LA6QBA / P, SV1DO and a few Fs , plus 
CT4KQ. Paul worked a few Ws in the late 
evening phase of the opening on June 6 . 

Colin Redwood G6MXL (OaR) has also 
worked some cross-band stations in 0 , F, 
HB, I and EA but contacted F6ACU, ZB21Q 
and GM8MBP in-band . lan Harwood 
G8LHT (YSS) reports assorted cross
band operation . In-band QSOs included 
ZB2IQ, and FP / KA3B plus CT and F. Thirty 
North Americans were heard in the first 
opening but 5W e. r.p . made no impres
sion on any of them . However a 4-ele Vagi 
is probably available by now . 

Steve Damon G8PYP (OaR) has been 
busy on the band , his successes including 
CT 1 DTQ, various LAs, 9H 1 EL and ZB2IQ. 
He heard some Ws and VE 1 YX in the early 
evening of June 6 and again from 2255 . 
Several were called but he just could not 
get through . Between June 9 and 22 , very 
little Es activity was heard with only a few 
short TV openings . 

Gerard Elliott GI40WA (LDR) mentions 
one W running 1500W to a 32-ele array . 
He sent copies of five log pages covering 
the period May 27 through June 19. New 
countries were CT 1 WW , GJ4ICD , 
GU4IUW, 9H1FL , SVOFE , PA3DDY , 
LA6QBA/ P and in the North American 
opening FP /KA3B and several Ws includ
ing N9QX (EN61) . 

Simon Lewis GM4PLM (SCD) found 
28MHz full of beacons on June 25/26 so 
listened on 50MHz . Lots of cross-band 
activity but no GMs being worked . So he 
used his FT -690R with its quarter-wave 
whip antenna and, from the garden, 
worked FD 1 FVP (lN95WB) who was using 
a 5-ele Vagi and 150W. From September 
Simon will be operating from a new QTH in 
1076 using 3W to two 6-ele Yagis with a 
small amplifier. 

Calum Macpherson GMOEWX (HLD) 
added CT , FP, GU, Wand 9H to his 
countries tally on the band in June and 
took part in the opening on June 6/7 from 

2120 and 0140. He collected 14 new 
squares out of about 20 stations worked . 
In addition to FM and FN fields , he worked 
into EM74 , EM84, EM88 and FK41 . 

Finally to Wales and Dave Lewis 
GW4HBK (GWT) who worked ZB21Q on 
May 3 1. On June 4 9H 1 FL answered his 
CQ ca ll at 0937 , this was followed by back 
scatter QSOs with GI8YDZ and GM3ZBE . 
More back scatter contacts the next day 
with four GMs and LA worked . 

Dave worked seven Ws in the June 5 / 7 
event after which it was rather uneventful 
till the 24th when he contacted OH5LK, 
OH 1 AWN and OH3TR/ 1 . The ZB2 beacon 
was heard at 1835 that day . 

Paul Baker GW6VZW (GWT) worked 
LA , CT, 9H and ZB21Q in the end-of-May 
beg inning-of-June period , also F6ACU on 
June 6 , ". who sw ore that he had a 
permit. " Four LA s were worked and Paul 
heard the two State side openings in which 
at least 50 stations were heard . Unfortun
ately nothing was w orked . 

In the period June 20-26 there w ere 
major solar flare events plus a proton 
event , magnetic alerts and several sudden 
ionospheric disturbances-s.i.d.s . On the 
25th there was another opening to VE and 
Wand at 2142 G3JVL (HPH) work ed 
WA4VCC , a reported QRB of 6450km . 

The lOMHz Band 
G 1 EHF uses an Icom IC-290H, Meon 

transverter plus 10W p.a . on the band 
with a simple rotatable dipole in the loft . 
Dave worked cross-band on June 4 with 
DJ2LF and EA4CGN with S 1 and 53 
reports respectively . 

John Jennings G4VOZ (LEC) rightly 
concluded that the talking point of the 
month was ZB2IQ . He worked them on 
s.s. b . on June 2 . Their appearance 
brought a lot of stations onto the band not 
heard before or for a long time . John 
m en tions QSOs w it h G3NK5 (GLR), 
G4NFU/ A (WKS) with QRP to an indoor 
antenna and GW4LWL (GNS) all on s.s.b . 
on May 31 ; G1HTL (NOT) on s.s .b. on 
June 3 ; G4ZTR (ESX) on c. w . on the 4th 
and G3RPD (DVN) on s.s.b. on the 14th 
and who promises regular activity . 

The only worthwhile QSO made by 
G5DER recently was to ZB21Q on June 4 . 
Through heavy BC station QRM, G6M XL 
worked ZB21Q on June 7 at 1333 . 

Ron Reynolds' G4WEM (ESX) letter 
covers a fair amount of 70MHz activity . On 
June 2 it took him 15 minutes to work 
ZB21Q after which the callers from the 
north had vanished . He concludes that a lot 
of people are QRV on the band yet rarely 
use it . 

On the 17th he made a mUlti -way QSO 
with G 1 DOX (AVN) , G3NAQ (BRK) and 
G3ZJY (HPH) on s.s.b . He is very pleased 
with his Meon transverter and again asks 
me to remind readers that Tuesday night is 
supposed to be activity night on 70MHz. 

GBLHT is QRV with 0 .5W to a dipole but 
had not worked anyone up to the time he 
wrote. GW4HBK worked ZB21Q at 1647 
on June 1 and also on the following three 
days. On the 3rd and 4th Dave made 
cross-band Q50s with EA4CGN, OK 1 PZ, 
DL4RU, DL9RM and DJ2LF . On the 5th 
DL9RM still copied him when he was using 
just 0 .2W. SKOCT was contacted at 1613 
on the 6th . 

The 144MHz Band 
First, welcome to Andrew Salt GOHEE 

(YSS) whose maximum power has never 
exceeded 2.5W from an FT-290R . His 
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antenna is a OOX , a double-quad device 
reputed to have a gain of 12dBd. He enters 
the c. w . ladder and has worked 73 
squares since he was licensed at the 
beginning of 19B6. 

He caught the big Es opening to Italy on 
June 4 in which he worked his best OX to 
IBWY . Others contacted were 10WWJ, 
10L YL and ICBEGJ . Within the next few 
days EA, EA6, IS, IT and 9H stations were 
heard . 

On the 10th tropo brought OSOs to OL, 
PA and OZ . Around 2350 on the 11th, 
GB3ANG was very strong and Andrew 
found GMOILB (SLD) . Many GMs were 
worked in the PW Contest on the 12th 
followed by OZ2ST (EP), OZ7RO (FO), 
OZ 1 KOG (FP) and later SM6L1F (GR) and 
SM6PIS (GS) 

Angela Sitton GOHGA (HFO) bemoans 
the lack of activity on c . w . lately , until there 
is a lift . Even so , her total of 176 in the c. w . 
ladder is probably about par for the course 
for her present e.r.p . and transceiver. Any 
major improvement would require a little 
more TX power, a better antenna and a 
masthead pre-amp to extend the range. 

G 1 KOF worked EI4CI / P (Leitrim) and 
EI9FH (Donegal) on June 12, EI4AOB 
(Galway) on the 14th, EI3CAB (Wexford) 
on the lBth and GI4KIS / P (FM H) on the 
19th. G 1 SWH also netted some of these 
plus EI3VVN/P (Longford) on June 4 , 
EI9FY /P (Louth) who was running 2W in 
the ORP Contest on the 12th, GU2FRO 
(SRK) on the 15th and GU3EJL (ALD) on 
the 17th. 

In the Es on the 4th Gerry worked five 
new countries, EA6, EA, I, IT9 and 9H. 
G llMM lists seven Italians worked in the 
same event including IT9BLB/P (GY), 
ICBEGJ (HA) and IKOFEC (GO) . 

G31MV had a major amplifier failure 
when a 100~F capacitor exploded . This 
seems to have been caused by the failure 
of a 470kQ equalising resi stor . A couple of 
circuit boards were ruined and John had to 
make new ones . 

Peter Atkins G4DOl (OOR) worked 
EA 7 AHS (WX) via Es on June 2 and heard 
ZB210. A couple of EA3s were copied at 
1100 on the 4th , the major event starting 
at 1450. In the next three hours lB 
assorted Italians and 4N20 (JC) were 
worked . Other new squares were FO, HC 
and lB. 

In another event the next day from 1313 
to 1425 seven EA 7s were heard and 
EA2L Y /4 (Y A) was worked . 

G41GO worked ZB210 via Es on June 2 
at 1759 and heard EA 70Z1 (WW) . On the 
4th Ken worked many Italians between 
153B and 1743 including lA and IB 
squares and 4N20 . Three EA 7S were 
contacted the following afternoon in YX 
square. 

On June 4 G4 TIF had incomplete Es 
exchanges with EA6FB (AY) and 
EA5ZMM (ZZ) around 1100 but the after
noon event brought four 9H, an IT9 and 
eleven Italian OSOs between 1455 and 
1743. The next day Martyn got ZB210. 

He struggled somewhat on the 7th with 
a couple of incomplete ISO contacts 
between 1107 and 1259 but later man
aged EA 70Z1 and EA5EMM (ZZ) . Tropo 
on the 16th brought a OSO with LABAK 
(OS) and more Es on the 27th resulted in a 
OSO with OE6LOG (HG) , while YU20G 
was heard . 

G4XEN with G40lG were operating from 
J003BF for a mini c.w . m .s. stint on June 
4 when the Es propagation occurred . They 
worked to IT9, 10, 15 and IB, best OX being 
9H 1 GB at 2232km from about 1500. 

From home next day, John worked 

Practical Wireless. September 1988 

ZB210 at 132 1 and at the end of the 
open ing , around 1400, he thinks he heard 
snippets from a CNB . June 7 saw the 
longest Es opening since he was licensed 
in 19B2 which started at OB43 with 
9H 1 GB then work ed its way westwards to 
EA5 and EA 7 . This brought OSOs with 
EA5 , ISO, IT9 and 9H with two EA6s in 
Menorca heard and EA6FB on Ibiza . 

The last station worked was EA5GEL at 
1327 but in the even ing John heard PA 
stations working into YO and U05 . Yes, at 
1510 there was a short opening for about 
25 mins to U050B, U050X and U050lW 
with Y04BZC worked by a few stat ions 
around London . They were in OF and OG 
squares. 

A tropo opening on the 14th in the early 
morning rewarded G4XEN wi th SP6HEI 
(JOB1) and SM7 JUO (J065) . On the 16th, 
more tropo contacts with EI4CI and EI9EO 
(Meath), LABAK and GU3EJL. 

Martin lowe G4YCD (AVN) tele
phoned a report saying he worked two 
each ISO and IT9 stations on June 7, 
EA3CRR and 9H1BT . There was tropo to 
OZ on the 14th and on the 16 th LABAK 
was very loud with just 3W. In the PW 
Contest his prize ca tch was GI4KIS / P 

G6HKM worked EI3VVN/P (VP) for a 
new square arid county on June 2 . Ela 
worked to 9H , IT9, 10 and ICB on the 4th 
and in the big event on the 7th she 
contacted eight 9Hs , four IT9s in GX and 
GY and IKBIOO (IY) . On the lBth she 
wo rk ed SM6CMU and shor tly af ter 
LX 1 OR / P in a local contest. 

G6MEN caught the Es event on June 5 
and from 1332 to 1347 Paul worked 
EA 7BHO, EA 7ETE , EA 7 AJ and EA 7GTF 
all in YX and EA2L Y / 4 and EA4CO both in 
Y A . The June 4 Es brought six Italians for 
G6MXL between 1556 and 1722 . On the 
7th Colin worked ISORHF (EZ), IW9AOS 
(GX), 9H 1 BT (HV) and ISOAGP (GX) 

On June 4 G6WEM got EA5EMM at 
1105 , IT9BCC (GW) at 1540 and 
IWOAKA (GB) at 1646 . On the 5th , Ron 's 
prize was ZB210 at 125B . Some tropo 
OSOs to 0 and OZ on the 10th with huge 
signal strengths while on the 16th there 
w ere many LAs who were working to 
EI / GI. SM6CMU was worked at 090B on 
the lBth . He had been copying GB3CTC 
since 0600 and called CO for ages with no 
replies . 

GBLHT mentions EA5 , EA6 , 9H, IT9 , 10, 
15 and IB worked via Es on June 4 ; ZB210 
on the 5th plus EA5 and EA 7 ; EA2, EA5 
and EA6 on the 7th . On the 12th SM6L1F 
(J067) and lan 's first SM on the band while 
the 14th yie lded SP6HEI and Y24BO 
(J062) 

In a six minute Es opening on June 2 
GBPYP worked 9H 1 GB and EA 7 AHS at 
1756. On the 4th , starting at 1550 Steve 
reports a two hour event to 10, 16 , 17 and 18 
areas. The 7th June event lasted about 
three hours to ISO and IT9 from Dorset . 

GI40WA worked EA61F (CZ) , EA30UY 
(BC) , EA3AOW (B B) and EA3CHN 
between 1155 and 12 11 on June 4 . 
EA5BQB (ZY) was contacted at 1425 on 
the 5th in a very short opening . Another 
brief affair on the 7th yielded EA6MR (CZ) 
at 1403 . Tropo on the 12th brought 
LA6HL (CS) at 1110. 

For GMOEWX the June 4 Es brought ten 
new squares and Calum had OSOs with 
EA , EA6, F and I stations between 1633 
and 1940. He worked about 40 stations . I 
am puzzled by his OSO with EA 10WM on 
June 12 as he gave the locator as WB63b 
which is in Portugal. 

Welcome now to Frank Holland GIOAIO 
(ARM) who had his first taste of Es OX on 

June 5 to Spain from 1330. He made 
contact with EA5BOB , EA6FB, EA3BTZ 
and EA3BEW / P in AB and EA3AOJ (BB) . 
On the 7th from 1335 he worked EB3CNX 
and EA3s IH , AOJ and PA all in the 
Barcelona area . Frank runs about 80W to 
two stacked 9-ele Yagis from Tonna . 

Mervyn Rodgers GMOGDl (CTR) says 
the June 4 Es event was the first this year 
in his region . From 1710 he worked 
EA60B, EA3LL/ P (AB) , IW5BML (FC), 
ICBEGJ , EA30ZG (AB), FC 1 AOT / P (AD) , 
EA5FAC (ZZ) and EA3EEY and EA3RCH in 
BB. Yes , OM , EA6 is a separate country 
from EA. 

On June 12 he was out -/ P for the PW 
Contest on the top of Ben Vorlich (TYS) 
and worked a number of LA , OZ and SM 
stations and some El portables . He reports 
more good tropo to 0 and OZ on the 13th, 
2100-2200 . 

Another new contributor is John Hilton 
GM1 ZVJ (L TH) who enters the tables . He 
uses an FT-290R with 2.5W to a 10-ele 
lightweight Jaybeam Vagi. In the PWCon
test he worked 15 stations . Countries 
worked in June were G, GM, LA, PA and 
EA30BJ on June 4 . 

GW6VZW's TX was still sick so he 
used a borrowed FT-4BOR and amplifier to 
participate in the WAB Contest on June 
19. This brought G7 ANV / P (NLD) and 
GU3EJL plus SXE and NHM count ies, all 
new this year . 

The 430MHz Band 
G 1 KOF 's list shows German con tact, on 

June 10. On the 15th Bob worked EI4 ,'\EB 
(Meath) and EI8EO (Kildare) The 74th 
brought GU2FRO (SRK) who was :..> nly 
running lOW. G1SWH added new coun
ties ARM, NLO, Wick low, Longford, Mea th 
and Donegal in June to bring his 1988 tally 
to 47 while G llMM added CWO, PWS and 
CNL. 

G4XEN worked OZ 1 KYM (J045) on 
June 10 and G60ER also operated in this 
opening . Keith managed a couple of SM4s 
on the 12th and some PA and 0 stations 
on the 13th and 14th, but nothing new . 

On the 10th G6HKM worked Germans in 
EN, FM and FN . Ela took part in the f .m. 
contest on the 12th and found MSY and 
SXW OSOs . She made 29 contacts with 
16 multipliers . Howard Staddon G6STI 
(LON) worked some new squares in 0 and 
OZ on the 10th. The 16th brought 
LA9RAA (CS), GU3EJL, LA8AK and 
OZlBUR (EO) 

G8LHT worked 0 and PA on June 10 
and on the 12th SM4KYN (HT) and 
SM6AFH (GO) . The 14th brouyht QSOs 
with Y24BO and OL40X (FM) On the 19th 
nine Germans were contacted from 0750 
to 0825 . 

The Microwave Bands 
GOOJA was out -/ P on Walton Hill , 

Gwent on June 19 for the 10GHz Cumula
tives and worked eleven stations, five of 
whom were 55km away on Clee Hill. 
Others worked were on the Malvern Hills 
at 38km, Brown Clee at 36km, Barr Bea
con at 21 km and Burton Oassett at 53km . 
With a couple of half-point OSOs Oave 's 
points total was 427 . 

On 1.3GHz G1KOF suggests EI9EO/ P 
(Leitrim) in VO square on June 12 could be 
a first G to VO. On the 14th Bob contacted 
him from home in Meath .. On the i 5th 
GBPNN (NLO) in ZP was another new 
square . He reports EI9EO as using up to 
2W to a 15-over-15 slot Vagi at home. 

John Tye G4BYV (NOR) worked 
PAOASH (CM) on 5 .76GHz s.s .b . on June 
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10, and DB 1 BX (OM) on 3,456GHz. On the 
13th he contacted DG4BB (EN) on 
3 .456GHz. He suggests the 70cm calling 
frequency of 432 .200MHz is a must for 
setting up microwave skeds. 

On 1.3GHz G6DER worked PAOOOS 
(ON), DB 1 BX and PE 1 ACB (OM), DG4BB 
(EN) and DK2NH (FN) on June 10. On the 
13th PA3BBA (CM), DG6EAE (DL) and 
DG9YN (EL), the latter again on the 19th 
plus DC5JM (DL). 

On 2 .32GHz during May, Keith added 
new squares ER and FN. He operated on 
3,456GHz on June 10 when DB1BX (OM) 
was a new square as was DG4BB (EN). 

G6HKM worked nothing new on June 10 
but OK 1 KR (FN) at 721 km was Ela ' s best 
OX to date on 1.3GHz. DF7DJ (DL) was 
worked at 0632 the next morning and PEs 
were worked on the 13th and 14th. 

Contest Notes 
A reminder about the 1.3/2 .3GHz Tro

phy Contest on Aug 14-see the August 
VHF Up . The last leg of the 1 OGHz Cumula
tives is on Se pt 11 0900-2 100UTC. 

The Sept 3 / 4 weekend, 1400- 1400 is 
the RSGB 144MHz Trophy event date 
coinciding with the IARU contest. On Se pt 
18 there is the 70MHz Trophy Contest and 
maybe the rules for that will be published in 
time for the next issue . 

Irish OXpedition Results 
G1KDF 's trip to the Irish Republic was 

very enjoyable apart from the dreadful 

RTTY 
Readers' letters 

It seems that I've got it wrong again! J, 
Srinivasan VU2JX has written pointing 
out an error I made in the March issue. In 
that issue I listed VU4GDG / JX as having 
been operational from Jan Mayen Island . 
Apparently VU4GDG/ JX was actually op
erated using RTTY only by VU2JX during 
the DXpedition to the Andaman Islands in 
October 1987 so I stand corrected . In his 
letter he also asks if anyone heard the KH5 
operation from Kingmans Reef and Pal
myra as they were a complete wash out in 
India . 

While on the subject of DXpeditions, 
etc ., if you hear of any expeditions or other 
interesting events, please drop me a line as 
I can only report items if I have been 
informed. That applies most of all if you 
are staging a DXpedition . 

Frank Hastings GWOBPV has recently 
acquired an interest in RTTY, mainly to 
expand his operating skills . Frank uses a 
Icom IC-735 transceiver running about 50 
watts via a home-brew a.t .u . into a 14MHz 
collinear at 6m a.g.1. The RTTY gear 
comprises a BBC B computer running the 
GW4WRD disk-based program , an 
ST5MC terminal unit and a converted TV 
black and white monitor . Frank is finding 
that the biggest problem is his two finger 
typing, but I'm sure that will soon improve. 

Included in his letter was a list of stations 
recently worked on 14MHz and judging by 
the results , his equipment is working very 
well , Probably one of the most interesting 
stations heard was TU4CQ (Ivory Coast) 
which was involved in a pile-up and hence 
very difficult to contact . My thanks to 
Frank for taking the trouble to write . 

2 3GHz all time table 

Station Counties Countries Squares Points 

G3JXN 29 11 39 79 
G6DER 31 10 33 74 
G8TFI 26 7 32 65 
G3XDY 18 8 25 51 
G8PNN 17 7 26 50 
G6YLO 8 4 8 20 
G8GRT 3 3 5 11 
G60YL 1 1 1 3 

weather on the Muckish Mountain in the 
Donegal Hills . Bob ' s first operation was on 
May 28 from 1063NK in Kildare from which 
seven contacts were made on 144MHz 
and a couple on 432MHz. 

Later that day till the 31 st he was in 
1044XE in Co . Mayo from where 96 QSOs 
were made on 144MHz and nine on 
432MHz . On June 1 and 2 he was in 
Donegal (1055XB) and had 97 QSOs on 
144MHz and ten on 432MHz . 

On the 3rd a short stop in Roscommon 
(1054XE) produced 20 contacts on 
144MHz. The next day he activated Long
ford (WN 12j) making 29 and eight QSOs 
on 144 and 432MHz respectively, ending 
up in Kildare again operating from the QTH 
of EI8EQ. 

Best OX from UO square on 144MHz 
was G4 YCD at 583km and on 432MHz 
G8XVJ at 499km . From VP G4SWX at 
699km was longest QRB on 144MHz and 

G4CBW at 435km the best on 4::lLMHz. 
From the EI8EQ location on June 4 , he 

caught the Es opening working five Fs in 
CD square plus IC8EGJ . 

On 144MHz the station comprised a Trio 
TR-9130 and BNOS 160W amplifier, a 17 
or 9-ele Tonna Vagi and masthead pre
amp. The 432MHz set-up was a TR-9500 
and BNOS 1 OOW amplifier with one or two 
19-ele Tonna Yagis and again a masthead 
pre-amp . The results on this band were a 
little disappointing . 

Bob would like to record his thanks to 
James O'Hara EI8EV from whose home 
the UO operation took place . To Eamonn 
Gilmartin EI8EF and GI40WA for help and 
advice on the way. To EI8EQ and EI7BJB 
for their hospitality and to EI6AS, EI9ED, 
EI4CI and Father Paddy EI5CC . 

On behalf of all contributors, thanks for a 
good effort Bob and I, for one, was 
delighted to contact you in VP square for a 
new one at 673km . I am sure our QSO was 
aircraft assisted by a flight on Blue One 
over Anglesey . 

Sign Off 
Sorry there is no room for the Squares 

Table this time . Thanks to Geoff Brown 
GJ41CD who sent a four page printout of 
June happen ings but which arrived mo
ments before I had finished this piece . 

The next three deadlines are: July 27, Aug 31 and Sept 21 

Computer Support 
This month I have received several let

ters from people/groups offering help with 
a variety of computers. 

The first letter came from Jim Dunnett 
G4RGA(1) who has software available for 
the Amstrad CPC range of computers . On 
offer is a library of four disks full of amateur 
radio and public domain software . All the 
programs are documented with the text 
stored on disk. There is even a print 
routine on the disk for those of you who do 
not have a suitable word processor . Any
one interested should send four disks 
together with return postage to Jim's 
address which is listed at the end of this 
column . If you do not have disk drives then 
Jim asks that you should write first , includ
ing an s.a .e. for the reply. 

If you are a Scarab user, Jim can also 
offer, free , a facility to allow the QSO files 
to be dumped to the printer which is very 
useful. 

My next letter has winged its way from 
Belgium and concerns a user group for the 
Atari ST range of computers. The group is 
known as ASTUR (Atari ST Users on Radio 
group) and is based in Belgium . It was the 
Chairman Michel Geeraert(2) who con
tacted me with details of how the group 
operates . As the name suggests the ac
cent is very much on radio related soft
ware and there certainly seems to be a 
good range available . The membership fee 
is two single sided disks and two IRCs or 
three IRCs if you live outside Europe. For 
this you get one disk returned with a free 
copy of a QSL sort program and a list of all 
the available software. The second disk is 
kept by the user group to cover the 
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administration costs , which seems fair 
enough . 

In addition to free software, the group 
offers a newsletter which is published as 
and when there is something to say and 
also a technical hotline which is available 
every Thursday evening . 

The final support group for this month is 
the newly formed CRUG (Commodore Ra
dio Users Group) which deals with all 
Commodore computers from the PET to 
the Amiga . The accent is of course on 
radio related applications and in addition to 
software they are expecting to be able to 
supply interfaces for virtually all Commo
dore computers . A newsletter is also 
being produced which should be published 
four times per year . Membership costs £8 
per year and further details can be ob
tained from Simon Lewis GM4PLM(31. If 
you are sending a cheque then it should be 
made payable to Commodore Radio Users 
Group . 

Now for a plea for help! Does anyone 
know of or would like to start a user group 
for the Amstrad PCW series of comput
ers? If so then please drop me a line , as I 
have had several enquiries regarding this 
computer . 

One final important point, remember 
that all these support groups and offers of 
help rely on volunteers so always include 
s.a .e. when asking for information and be 
patient when waiting for a reply . My 
thanks to everyone who has offered help . 

ANARTS Contest 

The next three deadlines are: July 27, Aug 31 and Sept 21 

John Barber G4SKA has supplied a 
comprehensive report giving his impres
sion of this contest. It was held over the 
weekend of June 11/12. John usually 
operates in the single operator section of 
most contests, but for the ANARTS he 
decided to seek some company in the 
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form of a couple of colleagues. I'm sure it 
made a pleasant change to be able to share 
some of the boring early hours of the day. 

The conditions for the contest were 
actually very good, which makes for a 
pleasant change as the bands usually close 
at contest time! John and team managed 
to work several new countries as follows: 
KG4 (Guantanamo Bay), 5B4 (Cyprus), 7X 
(Algeria) and 5W (Western Samoa) . Some 
of the more interesting stations worked 
were, on 14MHz: VU2SJV (India), 
CE2CQZ (Chile), HPl AC) (Panama), 
V85GA (Brunei), C02BB (Cuba), C31 AB 
(Andorra) and on 21 MHz: VU2JX (India), 
YB5QZ (Indonesia), TR8CA (Gabon) and 
6T2MG (Sudan) . 

In addition to his contest report, John's 
latest batch of QSL cards make quite 
interesting reading : HD8CQ (Galapagos), 
9Q5FF (Zaire), U050K (Moldavia), V85GA 
(Brunei) and FG5VQ/FS (St Martin) My 
thanks to John for this report, and don't 
forget to send in your comments / reports 
on contest activity . 

Awards Book 
I have just received details of the latest 

awards book from Sue Squibb G1 TZU. 
The book was originally published in 1986 
and has been distributed to 23 countries 
which is pretty impressive. The latest , 
second , edition has just been published 
and runs to some 90 pages with details of 
over 350 amateur radio awards . Of 
course , the book covers all types of award 
including the data modes and should prove 
very useful to both the licensed amateur 
and the short wave listener . The cost is 
£500, $10 or 23 IRCs , which should be 
sent to Sue Squibb l41 . 

FAX Update 
This mode seems to be continuing at a 

steady pace with most of the activity being 
centred on the continent. For those of you 
who are wondering where to find FAX 
stations then the following details from the 
Swiss Amateur Radio Teleprinter Group 
may prove useful. The h.f . FAX activity 
day is every Wednesday evening on 
3 .605MHz, this takes the form of a FAX 
net at 1900UTC followed by an s.s.b. net 
at 2015UTC. 

If you're looking for FAX news, then try 
the FAX round table which is operational 
on the 2nd, 3rd and 4th weekends of the 
month. The schedule is Saturday at 

Amofeur Sofellifes 
AMSA T-OSCAR-13 . 
The story so far . .. 
After a series of delays , a virtually comple
tely successful launch of the AMSA T 
Phase III-c satellite by the latest Ariane-IV 
ESA launch vehicle finally took place from 
Kourou, the French Guiana ESA launch 
site, at 1119:04.3 on Wednesday 15 June 
1988. The launch was originally due to 
take place at 1112 on June 10, but this 
had to be postponed for a few more days 
to overcome an interface problem on the 
Ariane flight computer . The ESA engineer
ing team worked over the weekend of 
June 11 to find the problem and attempt to 
get things right. hoping that a new com
puter would not have to be flown in from 
Paris and that a consequent further post
ponement to July would not be necessary . 
Fortunately, the problem discovered 
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1700UTC using 3.602MHz and Sunday at 
1200 UTC using 14.1 02MHz. The format 
used is the normal amateur standard of 
120 r.p.m . and an i.o.c . of 288. 

NETROMITheNet 
Instructions 

Things on the packet repeater network 
scene seems to have settled down nicely 
these days. It seems there are now only 
two different networking systems in com
mon use, these are TheNet and NETROM. 
No doubt this situation will change as new 
software becomes available. In the mean
time it is probably appropriate to summar
ise the commands . Fortunately, the com
mands for both systems are very similar. 
CONNECT (same in TheNet and NETROM) : 
This command allows you to connect to 
another station using the node. 
CQ (TheNet) : This enables you to put out a 
CQ call with your callsign and any text you 
wish to be included . 
INFO (TheNet) called IDENT (NET ROM) 
This gives information which is supplied by 
the owner or sysop . This usually com
prises site height, locator and equipment in 
use . 
NODES (same for TheNet and NETROM) : 
This will show which other nodes the node 
you are connected to has seen . 
ROUTES (same for TheNet and NETROM): 
This gives a list of known routes to the 
node . 
USERS (same for TheNet and NETROM) : 
This shows who is using the node at the 
present time apart from yourself . 
PARMS (NETROM) : This lists the current 
settings of the node 's existing parameters . 

To connect to a packet switch (repeater) 
you simply type "CONNECT" followed by 
the repeater's callsign just as you would 
for an ordinary contact. Disconnecting is 
just as easy, type "DISCONNECT" when 
in command mode on your TNC . The 
NETROM and TheNet software sorts out 
all the packet handling between nodes and 
also ensures that all nodes are disconnect
ed when the contact is complete. 

Thanks should go to G8IMB, G3VPF and 
G4 YY A for supplying this information . 

ca World wide RTTY Contest 
BARTG 

This contest starts at OOOOUTC on 
September 24 and finishes at 2400UTC 
September 24. Single operator stations 
can only work 30 of the 48 hours, the 

breaks can be taken any time as long as 
they are at least 3 hours . These rest 
periods must be clearly documented . 

The classes are : (A) single op, either all 
bands or single band; (B) mUlti-op single 
transmitter, all bands . 

The modes allowed are: Baudot, AM
TOR (FEC/ ARQ) , ASCII and AX.25, but no 
digipeated QSOs allowed. 

The bands are 3 .5, 7 , 14, 21 and 
28MHz. Suggested frequencies being: 
3 .575-3.625MHz, 7.075-7.100MHz (VE 
above 7 .100MHz), with RTTY OX on 
7035-7.040MHz, 14.075-14.100MHz, 
21075-21.100MHz and 28.075-
28 .100MHz. 

A station may be contacted only once 
per band . Stations within the 48 US states 
and the 13 Canadian areas must transmit 
RST, state or VE area and CQ Zone 
number . All other stations must transmit 
RST and CQ zone number . 

You score 1 point for contacts in your 
own country, 2 points for those outside 
your own country but within your conti
nent and 3 points for contacts outside 
your continent . Multipliers are each US 
state (a possible 48) and each Canadian 
area (a possible 13) on each band, as well 
as one multiplier point for each country in 
the ARRL DXCC and WAE list on each 
band. 

The final score is your number of points 
times the total multipliers. All entries must 
include a separate log for each band and a 
duplicate of the log if there are more than 
50 contacts on that band . You must also 
include a multiplier check list for each band 
and an overall summary sheet . All logs 
must show the date, time in UTC, callsign 
of the station worked, RST exchanged , 
state or Canadian area if appropriate, CQ 
zone and points claimed . 

All entries must be post marked no later 
than December 1 and sent to the address 
shown 151. I hope to hear that Practical 
Wireless readers do well. Many thanks to 
BARTG as I got the rules from the Summer 
1988 edition of Datacom . 
(1) Jim Dunnett, 5 Queens Road , Welling
ton, Somerset T A21 9AW. 
(2) ASTUR, GEERAERT Michel, W. Elss
chotlaan 21, B-8460 Koksijde, Belgium . 
(3) Simon Lewis CRUG, 69 Irvine Drive, 
North Clippens, Linwood , Paisley, Ren
frewshire PA3 TB. 
(4) Sue Squibb, 36 Frognal Gardens, Teyn
ham, Sittingbourne, Kent ME9 9HU. 
(5) CQ RTTY Contest, Roy Gould KT1 N, 
PO Box OX, Stow, MA 01775, USA. 
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proved to be a very minor one . The net 
result was that the following flight readi
ness review outcome, reported by FYOEK, 
the launch site club station on 21 .280MHz, 
stated that all systems were ready to go. 
The Ariane-IV tanks were then filled ready 
for launch on Wednesday June 15, the eve 
of OSCAR-l 0' s fifth birthday, and the 
countdown recommenced. 

This mission, the first test-launch of the 
new Ariane-IV vehicle, carried a total pay
load of 3513kg, just 83 per cent of its full 
capability of 4200kg. The passengers for 
the low cost flight were Meteosat, Panam
sat and our own Phase III-c in its special 
insulated "Sylda" container. 

Commencing one hour before launch, 
the full AMSA T Launch Information 
Network broadcast the countdown and lift 
off. It continued to the time of the OSCAR-
13 satellite ejection on all amateur radio 
bands around the world, to at least a 
quarter of a million nail biting listeners 
following the event. It was put out on live 
TV from the Galaxy-3 (transponder 24) 
satellite , in geostationary orbit at 93.5 
degrees west. Arianespace broadcast the 
launch via Spacenet-l , transponder 1, and 
AMSA T too used their own amateur radio 
space facility to broadcast the launch via 
the OSCAR-l0 satellite on 145 .958MHz. 
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Murphy ' s law predicted that propagation 
on 14 and 21 MHz, which had been excel
lent prior to the launch day, dropped to 
poor conditions . Even the 3 .780MHz live 
coverage transmission net from G3RWL of 
AMSA T -UK as GBOAUK was not perfect 
copy due to intense " E" layer absorption , 
but elder brother OSCAR- l 0 , being inde
pendent of solar anomalies , came up 
trumps , and gave a superb signal covering 
all of North America and Europe. 

As the launch window of 1113UTC 
approached , a further hold in the count
down occurred , but only of six minutes 
duration (although it seemed like a w eek to 
those listening!) At 1119 and 4.33 se
conds , the long awaited mission carrying 
the third Phase III satellite left earth , and 
many a breath was held around our earth 
by those who had followed the first and 
second attempts at a fully successful 
Phase III elliptical orbiter by AMSAT. 

Old hands will recall how AMSA T' s first 
attempt Phase III -a suffered a serious 
launch malfunction , and the mission had to 
be destroyed by the range safety officer. 
The satellite ended up deep in the sea off 
the coast of French Guiana, and could not 
be recovered due to the potential danger 
of the probably damaged onboard kick 
motor . The satellite was not insured , as all 
of AMSA T' s capital was used up in build
ing and testing that satellite . Supporters in 
the form of AMSA T members world wide 
and many international amateur radio soci
eties came to the rescue of AMSA T, and 
Phase III -b was built thanks to the genero
sity of many . 

When the second attempt was made 
with Phase III-b , now OSCAR- l0, and it 
was placed into orbit by the Ariane on 16 
July 1983 Murphy's law struck again , as 
the Ariane third stage , in jetting off its 
excess oxygen as required by the " space 
laws" to prevent later detonation , was 
propelled into the satellite it had just 
launched . It damaged the triple beam an
tenna system at the end of the arms, 
reversed the spin direction, and knocked 
the newly emerged OSCAR-l0 into the 
very worst possible sun-angle . This meant 
the solar panels were positioned edge on 
to the sun and no battery charge was 
possible , thus the commanded magno
torquers could not be deployed to steer 
the satellite in earth 's perigee field to the 
correct sun angle . All at first appeared to 
be lost, but as the sun-angle slowly 
changed , a little life came back into the 
batteries , and command and telemetry 
became possible after many weeks of 
patient observation . 

The next problem came when the apo
gee kick motor was fired to lift the perigee 
to 1500km and also to take the satellite to 
a higher inclination of some 56 degrees . 
Instead of firing for the period intended , 
the motor burned all of its fuel in one big 
thrust. with the result that OSCAR-l0 
finished up with an inclination of only 26 
degrees to the equrttor . With its perigee at 
some 3000km, it was the worst possible 
place for ionising damage to the solid state 
circuitry of the housekeeping onboard 
computer . It dictated that the computer 
prematurely failed due to the intense radia 
tion encountered due to its passage 
through the lower edge of the inner Van
Alien belt. As the inclination of the satellite 
drifted between 26 degrees north and 26 
degrees south, the in-between times that it 
spent close to earth's equator where the 
belt is thicker were the worst of all. It also 
meant that with this drift , a compromise 
between a good sun-angle to charge the 
battery and good earth pointing of the 
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antennas was necessary , and that both 
simultaneously were rarely possible . The 
net result was a satellite that had to have 
its transponder off for much of the time 
when it was either in eclipse from earth 's 
shadow, or the sun angle on the solar cells 
was insufficient to permit good battery 
charging . When it was on , the signal was 
often weak as it was not beaming at earth , 
and signals were subject to " spin modula
tion " brought about by a combination of 
the damaged antenna system and bad 
earth pointing . It also meant loss of com
mand. loss of telemetry , and inability to 
further steer the satellite by ground com
mand . All of these problems are evi
denced, and are well known to those who 
use the current OSCAR- l0 satellite . 

With Phase III-c , things went a whole lot 
better! The launch was virtually perfect, 
and the fairings were successfully ejected 
4 minutes 50 seconds later . The first 
passenger satellite to emerge was M eteo
sat , 19 minutes and 56 seconds after 
launch. Then , four seconds later, at TO + 
1200 seconds (20 minutes later at 
1139:04 .3UTC) out came our satellite , 
placing OSCAR-13 , still in its " Sylda " 
insulated container into almost the exact 
transfer orbit as planned . After one hour of 
temperature and vacuum adjustment, it 
emerged with the correct spin rate, and 
within 5 degrees of the required sun angle 
needed to give optimum battery charge 
from the solar illuminated panels when it 
was popped out at 80 minutes after 
launch . It was then below the European 
horizon , but lan Ashley ZL 1 AOX, who 
had the satellite in view, reported the first 
145 .812MHz telemetry signals when the 
general beacon first came on . lan was 
closely followed by 4X 1 AS , JA 1 ANG and 
ZS6AKV . Many thousands of receivers 
were tuned to that frequency when it came 
above the European and American users ' 
horizons later, all anxious to hear their first 
signals from what promises to be the best 
amateur radio satellite yet . 

The general beacon format plan , unless 
a special manoeuvre is in progress , is to 
have a short 8 w .p .m . Morse code bulletin 
at the hour and the half hour, a short 50 
baud (use u.s.b . to receive) RTTY bulletin 
at the 15 and 45 minutes points after the 
hour, and the rest of the time a Bi-Phase 
Shift Keying transmission that can be read 
with a suitable demodulator, designed by 
G3RUH and available from AMSA T -UK, 
G3AAJ, QTHR. The bulletins will be regu
larly updated, so that all enthusiasts will be 
able to learn the latest news and status 
from the bulletins uplinked to the computer 
memory by the AMSA T -DL team in Mar
burg . The frequency to listen to is 
145 .812MHz, currently up to plus or mi
nus 2 .2kHz of Doppler shift . 

From time to time , the engineering bea
con will r.ome on at 145.985MHz. Later, 
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w e shall be hearing the Mode " L" beacons 
on 435 .651 and 435 .677MHz, the general 
beacon and eng ineering beacon frequen
cies respect ively . Despite the limitations of 
the -2dB omni-directional antenna in use 
and low power, the signals can readily be 
heard by a station with simple receiving 
antennas especially at around perigee 
when it is close st to earth . When the beam 
antennas are deployed and earth pointing , 
signals will generally be much stronger 
than those from apogee at present . 

OSCAR- 13 was placed into a highly 
ellipt ical orbit which took it up to an 
apogee o f 35000 kilometres , and down 
to only 222 kilometres at perigee . The first 
pre-burn perigee was actually some 50 
kilometres closer to earth than intended . 
That meant , especially with our expanding 

. earth atmosphere due to the now rapidly 
increasing solar flux , each perigee pass 
imparted a little braking to the satellite 
velocity , bringing it down a little and losing 
vital forward motion . For this reason , the 
first job of the command stations at AM
SA T -DL w as to gently manoeuvre the 
spacecraft to a carefully calculated point
ing position, then spin up the revolution 
rate to some 30 r.p .m . by pulsing current 
to the end of the arm coils in earth ' s 
perigee positioned magnetic field where 
the flu x density is greater . It works exactly 
the same way as the coils in an electric 
motor , moving the rotor round and impart
ing the spin needed . The spacecraft then 
gets sufficiently gyro-stabilised to the 
point at which to give a short firing of the 
on board con trollable rocket motor at apo
gee . Thi s both ra ises the perigee up out of 
the worst of the drag, and brings the 
inclination to a higher angle to the equator. 
Dr . Karl Meinzer DJ4ZC reports that a 
few problems w ere encountered at this 
stage , as although the added perigee drag 
discovered meant as early a firing as 
possible, the turbulence discovered be
cause of the high drag situation itself 
meant that several days had to be spent in 
adjusting the satellite to the exact angle 
required for initiating the first burn . It was 
also not known for sure which satellite 
was which from the Radar given Keplerian 
elements , as the Ariane 3rd stage , Meteo
sat, OSCAR- 13, the top of the " Sylda " 
and Panamsat were all in a tight little 
bunch, and thus even the highly accurate 
Laser Radar was not able to differentiate 
the cargo . 

Whilst both Meteostat and Panamsat 
fired their motors to get them to equatorial 
near geosynchronous orbit on the Friday, 
our satellite , intended for a very different 
Molniya type orbit , had to be delayed. That 
was until the magnetotorquing effected 
around Mean Anomaly 225 had turned the 
spacecraft through some 180 degrees, 
and then accurately manoeuvred it to a 
Bahn co-ordinate of +90 degrees longi-
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tude and -60 degrees latitude . it aiso had 
to be spun up to some 28 r .p .m . w ith the 
same magnetoto rqu ers to attain stab ility 
and ensure that the fuel for the onboard 
kick motor was at the feed end o f the t ank 
before the signal for firing was given . It had 
reached apogee and the correct para
meters by 185 7UTC on June 22, w hen a 
50 second burn command was give n, 
using just 10 per cent o f the fue l ava ilable . 

The projected new orbit was ca lculated 
to take OSCAR- 13 to a mean motion of 
2 .2050733 orbits per day, wit h an inclina 
tion of 13.80 degrees and a perigee raised 
to 856km . Whilst observers, including 
your scribe , watched the event and report 
ed to other AMSA T groups out of audibi
lity of the satellite tha: all appeared to go 
well , the next day it became clea r that the 
expected acquisition and loss of signal 
times were very different from those pre
calculated . The tracking stat ions " lost " 
the satellite temporarily , as it was not 
where they were look ing. It became very 
evident that the burn effic iency was some 
15 per cent greater than anticipated, and 
when a Doppler curve / AOS / LOS fit was 
made by Phil Karn KA9Q, to g ive a 
working set of Keplerian element s, the 
inclinat ion , perigee and revolutions of earth 
per day we re all far g reater than expected . 

Dr. Karl M einzer DJ4ZC conside red that 
the reason fo r this was probably due to the 
change of viscosity of the fuel, which 
varies considerab ly according to tempera 
ture. During the exhaust ive fuel flow tests, 
iso-propyl-alcohol had been used as a 
substitute for the tox ic UDMH , hence the 
actual flo w rate had been som ewhat 
greater than thought . Thi s is not bad news, 
and may in fact be telling us that we have a 
little more power than reckoned . This will 
help the spacecraft to attain a good high 
northerly declination , p lus a boosted peri
gee to boot. thi s latter pleasing the opera 
tors in the Sou thern Hemisphere as they 
get more access time. 

By July 6 , the spacecraft had been 
magnetically manoeuv red and re-orientat
ed to -59 degrees latitude and -71 de
grees longitude in Bahn co-ordinates, 
pointing into the line of fire at perigee 0 .0 
and apogee direction 180.0 degrees . To 
give both adequate gyro-stabi lisat ion and 
also to ensure that the "sludgy " fuel was 
all spun by cen trifuga l fo rce to the base of 
the fuel tank to assu re full deli ve ry , 
OSCAR-13 had been spun up to exactly 
60 r .p. m . It was exac tl y at mean anoma ly 
128, e .g . at apogee when the ground 
command sign 'l l was given at 2 105: 18 to 
use all the rest of the fuel fo r one big thrust 
to push the satellite to its final o rbit and 
high inclination. 

A velocity of 1250 metres per second 
was ea rli er theorised, based on the orig inal 
t es t s, which would give the final sa tellite 
parameters as the current apogee, a 
2045km perigee , and a 55 .83 degree 
inclination. However , Karl , basing it on the 
past burn findi ngs , believed tha t 1300 
met res per second was possible, g iv ing 
the spacecraft the sa me apogee, a 
2347km per igee, and an inclinat ion o f 
57 .3 degrees to the equator . These esti 
mates were based upon a 5 .5 m inute bu rn , 
which was in turn based upon the con
sumption rate of the probable fu el rema in
ing after the initial burn . 

From the actual burn duration that resu lt 
ed which conti nued to 2110 :56 , giving a 
velocity of some 5200 feet per second, 
Phil Karn KA9Q rapidly fitt ed a computed 
set of Keplerian elements that matched the 
new velocity , and gave it out over the 
specially convened 14.282 MHz AMSA T 
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International net that had continuous re
porting of the event by observation of the 
telemetry by DK 1 YO. Early observation of 
the new acquisition and loss of signal 
times plus Doppler curves show that this 
was a close match, and can be used for 
approximate pass calculations until such 
time as w e have a set of RADAR findings. 

Some pass times for the UK, printed out 
from the AMS-81 program, that will ap
proximate those when w e may hear the 
new satellite are shown in Fig. 2 . The 
columns read from left to right as date , 
time of acquisition of signal , time of loss of 
signal, maximum DX time (normally apo
gee). and the bearing of that time in 
degrees azimuth . 

The KA90 calculated set used reads : 
Epoch Year: 88 
Epoch Day / 

decimal day: 
Inclination : 
Right A scension of 

188.87986111 
58 .6739 

Ascending Node : 248 .2969 
Eccen tric ity : 0 .6568540 
Argument of Perigee : 187.2597 
M ean Anomaly : 165.7208 
M ean Motion : 2 . 10074916 
Drag/ Decay 0 
Orbit / Rev . Number: 47 
Semi -Major A xis: 25752 .188km 
Reference Perigee : 3839 .6607318 
Thi s gives us a perigee height of 

2 459km w hich is excellent news for those 
in the sou thern hemisphere, as it provides 
them with far more access time too . 

Over the course of the burn and the 
co nsequent loss of fuel mass, the spin rate 
went from 60 to 80 r .p .m ., a good indica 
tor of one of the basic principles of phy
sics, and as demonstrated by the spin rate 
of ice-dance rs as they bring their arms 
in wa rd . 

At the time of writing this column on the 
day following plac ing OSCAR-13 into its 
co rrec t orbit , the satellite was arriving 
slightly later than the times calculated from 
the KA90 provisional set , indicating a 
slightly higher perigee , inclination, and 
orbital period . 

It was sii ll spinning at a rate of 72 r .p .m ., 
but will be reduced to 30 r.p .m ., then 
manoeuvred by ground command pulsing 
of the magno torquers to give the final 
position of re-angulation providing opti
mum sun angle and earth pointing . Then 
wi ll follow the full systems tests to check 
out all the satellite functions . 

As for through satell ite communica
tions , it is hoped to have the transponders 
on for two way OSOs by August 1, after all 
manoeuvres, tests, etc ., have been com
pleted to satisfaction. Initially , only the low 
ga in omni-directional antennas may be 
deployed, with the beams due to come on 
after all tes ts are complete . Not only will 
we be able to see the satellite high points 
in our own hemisphere, but those on the 
opposite side of earth also , with the result 
that it will be possible to work DX in all 
continents on a daily basis for up to some 
14 hours a day at least, and this quite 
independent of the abnormal propaga
tional conditions that can adversely effect 
h.f . communications . 

The full details of the frequencies, band
widths, modes, powers , sensitivities, an
tennas required, etc., have already been 
given in the pages of the last few issues of 
this co lumn in Practical Wireless. in our 
" Amateur Satellites" column. The fre
quencies earlier measured may be found to 
have shifted slightly when subject to the 
new conditions found in the satellite envi
ronment. More details can now be added 
to thesp. . although the fine and found data 

will only evolve after the full system test . It 
may be safely assumed that the usual 
bandplan will be expected , with u.s .b . on 
the upper third of the down links (resulting 
from LS .b . in the lower third of the uplink 
passband). c .w . on the lower third of the 
downlink, with mixed modes in the centre 
third of the passband. The edge of the 
pass band special service channels nomi
nated for OSCAR- l 0 have not been given 
for OSCAR-13 . 

Mode "B" will need only 21 .5dBW of 
right hand circular polarisation, that is 10 
watts at 435MHz to a 12dB gain r .h.c.p . 
antenna to give a good signal to a reasona
ble low noise (n.f . 5dB) receiver using a 
10dB gain r.h .c .p . 145MHz receiving 
antenna . 

Mode " JL" will need a 25dBW (10 
watts to a 15dB gain at 1269MHz or 20W 
to a 12dB gain r.h .c .p . antenna uplink at 
144MHz) to give good signals using a 
435MHz r .h.c .p . 13dB gain r .h.c. p. an
tenna . Remember that the narrow 
144.425 to 144.4 75MHz uplink into the 
Mode " JL" 435 .990 to 435 .940MHz 
downlink section is provided for those 
countries who do not have an allocation at 
1269MHz, and is not in the IARU Region 1 
bandplan expected for European ama
teurs , so should not be used by those who 
can use the equivalent 1269MHz uplink . 

Mode " S" with its 435 .601 to 
435 .636MHz uplink to give the 2400.711 
to 2400.747MHz down link needs only 
27dBW e.i.r.p . of uplink . For example 25 
watts to a 13dB gain right hand circular 
antenna to give an adequate signal using a 
r .h.c .p . 28dB gain receiving antenna , such 
as a 50 per cent feed efficient 1.4m dish. 

The " RUDAK " needs a slightly superior 
signal to noise ratio, and would like 
26dBW, e .g . 400W e.i .r.p. or 8 watts to a 
17dB gain r.h.c .p . antenna with a 10dB 
gain r.h.c.p . antenna at the receiver . 

As the new perigee has finished up 
much higher than earlier thought , two new 
factors arise. The first is that our earlier 
theoretical final orbit is not quite the same, 
and there is no point in placing in these 
pages that which may only be conjecture. 
The second point is that having heard the 
unpleasant things that affect satellites 
close to the inner Van Alien belt, many of 
you will be concerned at the longevity of 
OSCAR-13 . Fear not, as the AMSA T team 
have looked long and hard at the conse
quences of this very matter, and have 
carefull ', calculated both the proton and 
electron bombardment that the satellite 
will be subjected to . Remember that the 
perigee will not be anywhere near the 
equator, but in the same number of de
grees south as the apogee w ill be north, viz 
some 57 degrees. It has special radiation 
resistant memories , which are cover plat 
ed as w ell . It should be good for at least 
eight years , and last for as long as the 
battery and solar cell efficiency . And 
yet . already two memory holes have 
appeared due to the intense solar flares of 
June 25 and 26 , the first of which had 
wiped out our 14.280MHz AMSAT net in 
LA, SM, OH . DL. CT, F, I. LZ , UA . PA and G 
simultaneously for four minutes with an S9 
plus noise level from 1140UTC. 

As we close for this month on OSCAR-
13, our new satellite is showing excellent 
condition , with ideal temperatures ranging 
between 6 and 19 degrees celsius, and it 

. would so far appear that we have the ideal 
Phase III spacecraft at last! 

The operating mode schedule has yet to 
be set , as it w ill be " played by ear" 
according to the use shown . At first Mode 
"B" may predominate, and gradually in-
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J. BIRKETT 

APPO INTED 
DISTRIBUTOR 

JAYBEAM 
AMATEUR 

ANTENNAS 
RIGS, ANTENNAS, SWR BRIDGES, 

POWER SUPPLIES, TEST GEAR, 
COMPONENTS, MORSE KEYS, COAXIAL 

CABLES,ROTATORS,MICS, PLUGS 
AND SOCKETS, SWITCHES 

Call uS on (0533) 553293 
OR COME AND LOOK AROUND AT 

26/28 Braunstone Gate, Leicester 

i~-------------------
RADIO COMPONENT SUPPLIERS 

"~ I 25 The Strait 
Uncoln, Tel. 20767 
(LN21JF) 

1~ METERS Size IDem )( 5cm Approx (" £.2.50 FOr 
Two 

Partners J.H.Birkett. 
J.L.Birkett. 

AIR SPACED VARIABLE CAPACITORS 2OQ "' 35OpJ 
With Slow MotIOn Onve ifl [2.50. 180+ 38OpJ with Double Geared Slow Mohon Dnve r" 0 .50, 1251 125p.l 
Direct Orive rH £1 .95, 10 t- l0 12OpJ . Direct Drive rll £1.50, 200 -+ 22Op ' Direct Drive h' £2.50. 
EX·MILlTARY COMMUNICATIONS RECEIVER R210. Frequency 2 10 16MHz In 7 SWitChed Bands AM. 
CW. SSB. Aenallnputs 80 ohm Balanced Line. Long Wire or Whip, CW Filler . 6FO. NOIse l lmiter . complete with 
240 Volt AC Power Pack. Loudspeaker and Parr of l..Jghlwetghl HeadphOnes Price £79.80 Can. £:B.OO 
MULLARD FM TUNER MODULE LP 1169 88 to 108MHz tu £3.00. 
RF POWER TRANSISTORS PT9787 8W 30MHz {It £7.95, PT8788 30W 30MHz IH £9.95, BLX92A 6W 
470MHz /u £6.95, TPV593 No Details UHF CU £3.95, 2N3866 {If 85p. SFW16A (11 75p. 
RECTANGULAR LE OS I S for £1.00, 0.2 LEDS 20 Assor1ed Colours for £1.00. 
CERAMIC TRIMMERS 4 102Op.!.. 7 10 35p.t . 1010 SOp.1 /11 20p each 
TUBULAR TRIMMERS 0 Sp.f . 10 3p.t (11 lOp each. 
RIFA MINIATURE CAPACITORS O. luf l()()vy.i (., 20 for £1.00. 
AIR SPACED TRIMMERS Sp.l. (u 35p, IOp.l. (It SOp. 22p.1 III 55p, 35p.f. 10 6Op, 57p.f. (11 8Sp, lOOp.! III 

95p. Differential Type 10 >< 10p.f ru SOp, 3O >< 30p.l . cu 8Sp. 
SIDE BAND CRYSTAL FILTERS ' 4MHz SW 24KHz Upper and Lower (0 £11.95 pair 
ITT CRVSTAL FILTER 024CD 1O.7MHz SW 6KHz 11, £5.00. 
MULl.ARD 470KHz FILTER LP1175 7KHz ru 65p. 

WOOD AND DOUGLAS AND C.M.HOWES KITS AVAILABLE. 
ACCESS AND BARCLAY CARDS ACCEPTED. P.P. 60p UNDER £5. OVER FREE. UNLESS 
STATED OTHERWISE. 

PRACTICAL WIRELESS KITS ~ 
Ponland Rf Voltmeler 
Orwell MW Recelyer EXCluding case 
Oiler 50MHz Recelyer 
RnY Tuning Indicator 
Blenheun v h I to h t receive converter 
Downton f req 10 Voltage Converter 
AXE Signal Tracer 
lichen LCR Blldge 
WOOdslock ShOrt Wave Converter 
Masthead Preamp for 144MHz 
Weslbury BaSIC Wobbulator 
High Impedance Mosfet Voltmeter 
Taw VLF Convener 
Active Antenna 
AutomatIC Nlcad Charger 

July 88 19.70 
feb 88 73.00 
Jan 88 41 .30 
No" 87 24 .90 
Sepl 87 26.60 
June 87 19.70 
May 87 49.00 
Apn187 27 .9O 
March 87 26 .50 
feb 87 39.30 
Jan 87 16.50 
Oec 86 25.30 
Noy 86 14.20 
Nov 86 17 .8tl 
Oct 8f) 18.20 

Simple SOMHz Converter Sepl86 21 .50 
Arun Palametrlc Filler May 86 49.30 
Mean 2 50MHz Transverter (144MHl IF ) Apri l 86 41 .00 
Mean 2 70MHz Transyerter (1 44MHz IF ) Apri l 86 44 .00 
Rrty Morse Modem (exc case) Jan 86 31 .85 
TWLJ Tone OSClllalOI Oee 85 25.30 
Mean 50MHz Transverter (28MHl IF) Ocl85 41 .00 
Meon 70MHz Tlansverter (28MHz IF) OCI85 41.00 
Mean 144MHz Transverter 128MHz IF ) Ocl85 41.00 
Fel DIp Osclllalol Oct 85 19.90 
Capac(lance Meler OCI as 21 .30 
Add On BFO Aug 85 12.95 
MOfse Sending Tralller July 84 14.00 
Auto NOICh FIlter June 84 25.90 

PRICES DO NOT INClUDE VAT, WHICH SHOULD BE ADDED TO THE TOTAL ORDER VALUE AND P&P 
CHARGES . P&P = 70p UNLESS SPECIFIED. ARTICLE REPRINTS SOp (IF REQUIRED) ALL KITS ARE 
COMPLETE (LESS BATIERIES). UNLESS SPECif iED INCLUDING PCB CASE. ALL COMPONENTS. CONNEC
TORS AND HARDWARE ALL COMPONENTS ARE NEW AND TO fULL SPECifiCATION 
CHEQUE. P.D .. OR ACCESS TO: 

CPL ELECTRONICS. B Soulhdean Close. Hemlinglon. Middlesbrough. TSB 9HE 

Other kIts are available plus a WIde range 01 componen ts ele 
TEL: 0642 591157. 

ACCESS. MAIL OR TELEPHONE ORDERS WELCOMED. FREE PRICE LIST ON REQUEST. 

USED AMATEUR EQUIPMENT? 
I Buy, Sell & Exchange! 

Whether SELLING or BUYING, if you're talking 
TOP QUALITY USED AMATEUR EQUIPMENT. 
Phone G4TNY for the BEST deals around !! 

Phone Dave on 04024 57722 or 0836 201530, 9am to 7pm, Mon to Sat 

Ask about our new 'RIGSEARCH' services. 
Send SAE for lists. Personal callers by appointment, please. 

G4TNV AMATEUR RADIO 
MAIL ORDER 132. Albany Road. Hornchurch. Essex RM12 4AQ PART EXCHANGE 
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crease toward more Mode " JL" time as 
activity on this highly effective mode in
creases . More next month, by when all 
systems should be functioning . 

Othersats . .. 
Finally , just so as to show you that in our 

enthusiasm of filling most of our column 
space with the new, we have not forgotten 
our other amateur satellites , here are some 
short topical news items . 

The RS3A team report that Mode " T " 
(21 MHz up, 145MHz down) is unlikely in 
the immediate future whilst the 21 MHz 
band is so heavily used for OX . K9CIS 
reports hearing the OSCAR- 13 engineer-

Propagafion 
Previously , I have given my reasons for 
needing a solar radio telescope and have 
already shown how the dedica ted antenna 
and receiver were designed and built . 
Therefore , the time has come to talk about 
the results and believe me they were way 
beyond my wildest expectations. 

The completed instrument began its 
daily observations of the midday sun in 
May 1968. The early work proved that 
solar radio noise could be logged under 
two headings, the individual burst Fig . 1, 
and the continuous noise storm Fig . 2 . 
The former can last up to 10 minutes and 
the latter may continue for several days, 
depending on the size and life-span of the 
area of the sun where the radio-waves are 
generated . The 4in length of chart in Fig . 1 
represents 8 minutes of recording time 
and clearly shows the burst length of 1.5 
minutes . The system switched on automa
tical ly as the sun entered the antenna beam 
and Fig . 2 shows this start , plus an 8 -
m inute recording of a noise storm . Now 
tak e a close look at the bottom left of the 
cha rt and you will see the level of receiver 
background noise when I checked the 
system some 3 hours beforehand . Com
pare this with the fantastic increase when 
the sun, with a noise storm in progress, 
entered the antenna beam . 

Although solar activity is generally ran
dom and complex there are many similar
ities between events . The advent of an 
acti ve sunspot usually produces a few 
small bursts which increase and decrease 
in numbers as the spot crosses the central 
meridian and disappears round the oppo 
site limb . ThiS takes about 13 days be
cause the apparent movement of the spot 
across the sun ' s disc is due to the approxi 
mate 27 -day rotation of the sun on its axis . 
A noise storm is often recorded while the 
spot is in mid-travel. 

I recorded my first small burst and a 

Fig. 3 
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ing beacon on 435 .802MHz ± 5kHz, by 
listening to it being transponded v ia the 
Fuji -OSCAR- 12 satellite when the tran
sponder is under light use . 

Leonid Labutin UA3CR, back home in 
M oscow from the highly successful trans
polar ski - trek from UAO to VE8 , reports 
that RS- 12 will fly next year . It is to be 
fundamenta lly the same as its RS- 1 0 and 
11 predecessors, but both the telemetry 
and the bu lletin board sys tem wi ll ha ve 
mod ifica tion s. Leo also reports that work 
is now going on with RS- 13, to be 
launched in three years time . It w ill carry a 
M ode " B" transponder, a M ode " J " tran
sponder and other modes also. 

The next three 
deadlines are: 

July 27, 
Aug 31 and 

Sept 21 

Reporls 10 Ran Horn 
Faraday , CreyfllQls SIOlllnglon. Wesl Susse. R20 4HE 

Fig. 1 
single day noise storm on May 7 and 22 
respectively and my first long burst. of 9 
minutes duration , on August 13. This was 
followed by a minor noise which started on 
the 18th and lasted 3 more days. How
ever, the sort o f event that I was rea lly 
looking fo r began on October 26 , with a 
slightly noi sy trace, and ended on Novem
ber 3 with individual bursts . Many such 
bursts were recorded each day but on 
October 29, 30 and November 1, the sun 
was very noisy throughout each observa
tion . Around 1930 on the 1 st an aurora 
manifes ted and by 2000 auroral reflected 
signa ls from amateur sta tions in Ireland 
and Yorkshire on the 70MHz band and 
Wales on the 144MHz band were in the 
log . This w as my first experience of a 
direct connect ion between the active sun 
and an atm ospheric disturbance . Not on ly 
did Ilike it, but I knew then that all the work 
put into th e telescope was w e ll 
wo rthwhile. 

Towards the end of 1969, solar activity 
wa s rising and I recorded radio noise on 16 
days in October and on 27 days in 
November . 

A major solar storm began on 1 March 
1970 with high-amplitude individual bursts 
inside a slight noise storm . It ended on the 
8th with a period of gigantic bursts. M ean
while, the storm was slight on days 2 and 

Fig. 4 

Fig . 2 
5 and intense on the 4th , with va riou s 
sized burst s be ing recorded on the other 
days . With all this activity on the sun it was 
no surprise when an aurora manifested on 
the 8th . This w as a big one, because, 
during its lifetime (1600-2200) auroral 
reflected signals were received at my 
home in Sussex from the Polish broadcas t 
transmitter at Gdansk and a sou th-coast 
amateu r on the 70MHz band , amateur 
transmissions from Denmark , the Mid 
lands , the north of England, Ho lland , Ire
land , Scot land and Wales on the 144MHz 
band IBA (then IT A) television pictures 
from their Band III stat ions in London and 
the Isle of Wight. 

In both cases the solar storm s warned 
me that the sun was ejec ting particles and 
that an aurora could appear at any t ime. 
Auroral displays (northern-lights) are rarely 
vis ib le from southern England , but the 
strange effect that it has on v .h.f . radio 
signa ls (known simply as tone-A) is 
enough to confirm its presence . Back now 
to 1988 and readers ' report s . 

Solar 
First , our congratu lations to Patrick 

Moore (Selsey) on his well earned award 
of the CBE . W e cannot beg in to estimate 
the val ue of hi s contribution to the world of 

Fig. 5 
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astronomy and the work he has done to 
swell the ranks of amateur astronomers . 
Although very busy , Patrick takes every 
opportunity to observe and this time I have 
his drawings of the sunspot group seen at 
0830 on May 27 (Fig . 3) and the scattering 
of spots which he saw early on June 1 and 
5 (Figs . 4 and 5) . 

Cmdr Henry Hatfield's report showing 
the numbers of sunspots and associated 
filaments that he located in June with his 
spectrohelioscope are listed in Fig. 6 . 
Henry also recorded individual bursts of 
solar noise at 136MHz on June 6 , 19, 21 , 
24 and general noise increases on days 6 , 
17,20,2 1 and 22 . 

At his observatory in Bristol , Ted War
ing counted 32 sunspots on June 4 and 18 
on the 12th. In Edinburgh, Ron livesey 
identified active areas on the sun on May 
7, 9 , 10, 11 , 13, 15, 16,24, 25 , 26, 27 
and 30. 

" The monthly mean sunspot number for 
May was 59 .7," wrote Neil Clarke 
GOCAS (Ferrybridge). He enclosed his 
computer print out , Fig . 7 , showing the 
variation in solar flux units throughout the 
month. 

14. 

13 

SOLAR FLU X 
HAY 1988 

G0CAS 

Fig. 7 

Magnetic 
"May was unsettled with a stormy peri

od on the 6th and the Ap Index reached 
125," said Neil Clarke and pointed out thelt 
there were no quiet days below 10. The 
magnetometer used by Karl Lewis in Sal
tash showed that a magnetic storm began 
at 2335 on May 5 and continued for most 
of the 6th . The instrument was unsettled 
after 0500 and recorded a storm from 
0900 to 1600 on the 17th. 

Aurora 
Ron Livesey received visual reports of 

" glows and arcs" seen overnight on May 
6/7 , "active storm" on 718 and " glow" 
on 8 / 9 and 11 I 12, from observers in 
Orkney , northern Scotland and a weather
ship . He is the auroral co-ordinator for the 
British Astronomical Association . In 
Knutsford , Dave Coggins checks the BBC 
transmission on 18.080MHz twice daily 
and he noted a slight auroral tone at noon 
on June 19. 

Sporadic-E 
During the presence of Sporadic-E , 

strong f .m . signals are often heard in the 
UK from eastern European stations who 
broadcast between 66 and 73MHz . I 
counted about 20 of these stations during 
the disturbance on May 25, 26, June 3 , 4 
and 25; more than 30 at 1430 on the 21 st 
and 1230 on the 24th and over 40 at 1730 
on the 27th. Italian , Spanish and East 
European voices were audible in Band 11 at 
the peak of the events on days 4, 5 and 
21 . I also received TV pictures and sound 
on Ch. R3 (77 .25MHz/83 . 75MHz) at 1010 
on June 5, 1706 on the 24th and around 
1800 on the 27th . 

Dave Coggins logged signals on the 
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Date Time Spots Groups Flares Filaments 

6.6.88 0912 1 1 double spot 
1 of 7 spots 
2 01 3 spots 12 
1 01 6 spots 

13.6.88 1350 1 1 of 6 spots 8 

14.6.88 1450 2 1 of 5 spots 8 

15.ij .88 1137 3 1 of 5 spots 8 

19.R.88 1512 2 1 of 6 spots 7 

21.6.88 1445 2 1 double spot 
1 of 7 spots 12 

22.6.88 1430 3 1 double spot 
1 of 9 spots 7 

23.6.88 3 1 double spot 

Fig. 6 ~ 1 of 9 spots 

ObservatIOns from Sevenoaks by Cdr A. R. Hatheld 

50MHz band from amateur stations in 
Malta on May 22 ; Portugal and Malta on 
June 3 ; France on the 4th ; many from 
Scotland at incredible strength on the 5th; 
Norway, Scotland and the USA on the 6th 
and Portugal on the 19th. "Scottish CB 
fans were received here, on June 5 , at 
excellent strength," said Dave. 

The 28MHz Band 
From his QTH in Schoten , Patrick 

Wagemakers ON4ARJ, using a Kenwood 
TS 120V and a 4 band dipole , worked 
stations mostly with c .w . in Faroes , Ice
land, Italy , Norway and the USSR during 
May plus 1881TU on the 20th, 4N7N on the 
25th and AY 4F on the 29th. 

In Bransgore John Levesley GOHJL 
received signals from Brazil , Europe, Scan
dinavia and Scotland with lots of fading on 
May 26, South America and Scandinavia 
on the 28th as well as Portugal and Spain 
on the 31 st . June began with England, 
France and Israel on f .m. on the 1 sI. 
followed by near Europe, Scandinavia and 
Scotland (6th) ; Norway, Scotland and 
Switzerland on f .m . (7th) ; South America 
and Israel (11 th) ; Europe and Scandinavia 
(16th) ; Brazil , Portugal and Spain, amid 
noise and fading, on the 17th; Brazil. Italy 
and Spain (19th); Sweden (21 st) ; Europe 
(22nd) and local Gs, Germany and Yugos
lavia on the 24th . In addition , John worked 
I09SAZ/ P on the 5th , DL2AA Y on the 
6th, SP8KBM on the 22nd and EA5FCJ on 
the 24th. 

Propagation Beacons 
First , thanks to Chris van den Berg (The 

Hague), Dave Coggins, John Coulter 
(Winchester), Henry Hatfield, Don Hodg-

kinson GOEZL (Hanworth), John Leves
ley , Greg Lovelock G3111 (Shipston-on
Stour), Ted Owen (Maid on), Fred Pallant 
G3RNM (Storrington), Patrick Wage
makers and Ted Waring, for their 28MHz 
beacon logs from which I compiled the 
chart in Fig. 8 . 

Don Hodgkinson heard WA4DJS on 
June 4 and first timers W8FKL/4 
(28 .208MHz) on the 4th, EI5FK 
(28 .230MHz) and PI7ETE on the 7th and 
LU1DZ (28216MHz) on the 13th. 

During the first half of 1988, Ted 
Owen 's logs show a marked increase in 
the number of beacon signals he received 
each month compared with the same 
period last year . The following figures 
show the 1988 numbers with the 1987 
comparison in brackets: Jan 26 (15), Feb 
20 (7) , Mar 56 (2), Apr 96 (14), May 10 1 
(26) and Jun 102 (79). Ted also heard 
" IK6BAK / BEACON " on 24 .91MHz 
around 1100 on June 22, 25 and 26 . 

Dave Coggins can just about hear the 
50MHz beacons at Angelsey (GB3SIX-
50.020MHz) and Potters Bar (GB3NHQ-
50.050MHz) each day but the latter was 
up in strength on May 28 and June 8 and 
1 7 . He logged the beacons in Cyprus 
(5B4CY -50.498MHz) and Malta (9H 1 SIX) 
on June 3 , Portugal (CTOWW) on days 3 , 
8 , 17 and 19 and Scotland (GB3RMK-
50.060MHz) on the 4th and 5th . 

In addition to a weak daily signal from 
the 144MHz beacons in Angus (GB3ANG-
144.975MHz) and Wrotham (GB3VHF-
144.925MHz), Dave logged Wrotham 
around S9 on May 16 and 17 and heard 
the beacons in Cornwall (GB3CTC -
144.915MHz) on June 10 and 17 and Eire 
(EI2WRB) on the 16th and 17th. 

Junf 88 
B..,on 162717CI~11 1 2 3' S. 7~q I11 1;I: UISl6IHIq?C?l2:232. 2! 
OFOAAB II I ill 1 1 1 I I 11 I . 11 , I 11 I 
OFOTHo i 1 I 
OKOTEN I I i I I XII I I I II 1 I 1 X X X 
DLOIG ! 1 I I I 1 I I X XII I I 1 1 X I X X , X . I I ! I I x X I X 1 

EA3JA I 1 1 I ; i I • 11 . 1 I 
EA6RC! I I 1 1 I 1 1 1 I 1 i ' I I : I I 
HG28H~ 1 IIX 1 I I I I 1 111 1 I Ix x i I 1 1 1 Il d ll l l · 1 I , 
I Y 4~ l X 1 I 1 I 1 X I 1 X I I I , 1 ' 1 r I 1 I X 1 I 1 I I 1 X I I X I 
K04EC ' I, I ' I I L I I" 11 i i ! 
LA5TEN I I 1 I I X· I ! I 1 I I I I I • I I ! 1 I ; 1 I , I I i I I I 
I.!LIUG : . I · IT I X I I I I I X I I I I 
OHIZAAI I I I . t 1 I . I 
OH2TENI ' I I X 1 I X 1 I I -I -x X ' X I X 11 : 1 ! 1 fI fI X I x : X l I 
PT7AAC I X Xli I I 1 Tl I 11 I I 
PV?SOE I I I I r I r r I X 11 X X x' 1 . l • 1 1 r Tl I I I X 1 X XI II 11 X I I 
VE3m , I I ! 
VKSWI ,. I , , I 
lDSHF 1 1 1 I I XII I 1 I 1 I I I 

lS I LA I ' X , I I I I X X X X I 11 . X X : I 
ZS5VHF I r r ~ 1 I X I I ' X X X I 
ZS6PW I I I I I I 1 11 X 1 X X I I 1 111 X X I I 1 1 I I ; X X Xl 
Z2IANBI 1 I I •• X 1 I I I I I • r I 'll I I I I • x ix I Xi ! 
5B,CY X I I I • X l I X X I X I I . I I X I I 1 I I 

Fig. 8 

59 

www.americanradiohistory.com



Tropospheric 
First, congratulations to G6HKM (Es

sex) and GOHAS/P (Wilts) , then 
Gl NUS/P (Staffs) and G4RLF/P (Wilts), 
on taking first and second places respec
tively in the full power and low power 
sections of the Derby and District Amateur 
Radio Society's 144MHz contest held on 
March 13. Gl DRG/P from Humberside 
was the leading single operator entry in the 
latter section . "Thanks to all who took 
part and especially those who submitted 
station and / or county check lists which 
makes adjudication so much easier, " said 
Mike Sharp, Contest Sub-committee 
Chairman . 

When conditions are right , Simon 
Hamer (New Radnor) checks the 144MHz 
band with a Daiwa SRX-9 receiver and 
HB9CV antenna . During the past year, he 
has heard signals through 42 UK 
repeaters . 

The slightly rounded variations in atmo
spheric pressure for this period, recorded 
at my home in Sussex, can be seen on the 
chart in Fig . 9 . 

934MHz 
At 2145 on May 12, Ralph Rowlett GR-

587 (Upper-Caldecote) made contact with 
stations in Leicestershire. At 2150 on the 
13th, Bill Ellis WE-641 (Houghton-Regis) 
worked into Doncaster and Wisbech. 

MAY I'. JUNE I'" 
16 r7 21 29 30 31 1 1 J .. 5 , '1 • , 10 11 12 13 14 15 " 17 l' l' If 11 11 1) 14 15 

N MNMNM NMNM HMI NMNM ""),I HMI "" M N MNMN "'HhlN JoIN'" HMI NMNM NMI NMN MNMNM N M NM /!iNN .. "" MNM 
iD mb 

30.6 1035 
30.5 t032 
30.4 1029 
30.3 1026 
30.2 1022 
30.1 1019 
30.0 1015 
29 .9 1012 
29.8 1009 
29 .7 lOOS 
29.6 1002 
29.S 998 
29.4 995 
29.3 991 
19.2 988 
29.1 984 
29.0 981 
11.9 977 

Fig. 9 

" The pressure reading at noon, on June 
10, at my OTH was 1019mb, by early 
evening this was seen to drop off to 
1018mb. Having seen European TV com
ing in with my local BBC picture , I had a 
look at the 934MHz band, " wrote John 
Raleigh DW-04 (Bedford) . John is the 
secretary of The Four County 32cm Club 
and from 2130 to 2359 he heard stations 
from Birmingham , Humberside, Kings 
Lynn , Leicester and Yorkshire. 

At 2030 on June 20, Les Jenkins GB-
37 , using a Delta One transceiver, collinear 
antenna and mast head pre-amplifier , 
made contacts in Hadleigh with UK-968, 
Middlestoke (UK-33) and Sittingbourne 
(UK-938) from his caravan in Deal. At 
2100 on the 28th , he worked UK-1329 
who was maritime mobile in the Thames 
Estuary near Sheerness . 

John Levesley UK-627, exchanged 

words with stations in Guernsey on May 
22, June 2 , 6 , 13 and 20 from his home in 
Brans90re . " Following my visit to the 
Channel Is . in May , conditions have coinci
dentally been quite good between the 
Dorset coast and south-west Hants over 
to the Islands," said John . He also con
tacted JY -797 in Jersey and frequently 
heard activity from Guernsey between 
May 23 and June 21 . He heard a mobile 
station near Hungerford, a difficult path, on 
June 2 in addition to his regular contacts 
with fixed and mobile stations in rural 
Dorset, Portsmouth and Yeovil. 

The next three deadlines 
are: July 27, 

Aug 31 and Sept 21 

Broadcasf Round-up Pe /er Shore 

As we move into high summer here in the 
northern hemisphere, the sun has been 
misbehaving , with solar storms and flares 
resulting in sudden ionospheric distur
bances at the end of June and somewhat 
peculiar listening conditions on the h.f . 
bands . 

News from around the globe includes an 
interesting item from the Soviet Union 
which has admitted to the existence of 
pirate radio stations , generally of the pop 
music format, operating in the 1.8MHz 
amateur band . When caught. according to 
the answer to a question put by a Radio 
Moscow listener , the operators are fined 
between 100 and 250 Roubles (around 
£ 100 to (250), and the equipment is 
generally confiscated . 

Radio Caroline 's 558kHz transmitter 
may soon switch to Dutch language pro
gramming , in order to finance a new mast 
for the English service, which presumably 
will operate on a different frequency . 

The Voice of Ethiopia surprised the 
world during June when it announced test 
transmissions in English beamed to East 
and West Europe , Programmes were an
nounced as being on 9.595MHz between 
1800 and 1900, Monday to Thursday , and 
on 7. 2MHz Friday to Sunday. The signals 
were all but inaudible in the United King
dom, with a trace of the station heard on 
the 31 metre band frequency during mid 
June . The station asked for reception 
reports to be sent to the station at PO Box 
654 in Addis Ababa . It is unclear whether 
the station intends to launch a fully-fledged 
European service . 

In an unusual departure , Radio Polonia 
journalists have put forward the idea of 
holding a meeting with their opposite 
numbers from Radio Free Europe, in order 
to enable an exchange of views between 
the two organisations . . ! 

On August 1 Radio Japan will begin a 
transmitter relay exchange with Radio 
France International for four and half hours 
a day . Whilst frequencies had not at the 
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time of writing been announced, the times 
are for Japanese programmes from the RFI 
French Guiana site- 2200-2300 in Japa
nese to South America, 0200-0300 to 
South and Central America, and between 
0330 and 0400 in Spanish to South Amer
ica . RFI programmes will go out from 
NHK's Tokyo Yamata site at 0930-1130 
with French to Northern Asia , 1000-1 100 
to SE Asia and 2300-0300 again to SE 
Asia . 

Radio Canada International is in negotia
tion with Radio Beijing for relays of Beijing 
via Sackville and for RCI programmes to be 
carried on transmitters in the Peoples ' 
Republic. Details are still being worked 
out, but watch for further information in 
this column . 

In Scandinavia , Finland announced the 
scrapping of its radio licence for domestic 
receivers during June. 

Australia ' s new Brandon short wave 
transmitting site in Oueensland , which 
replaces the Lyndhurst site , was due to be 
in operation by the beginning of July, using 
three old 10kW transmitters , to be re
placed in time by 100kW and curtain 
antennas . 

Europe 
All times UTC (=GMT) 
Finland has been noted with s .s.b. trans

missions on 15.325MHz at 1000 USSR 
feeders continue to be heard and to pro
vide a useful source of listening material: 
16.33MHz I.s .b . includes Moscow World 
Service at 0800. RAI in Rome has English 
to Europe: 

0425-0440 on 7 .275 & 6.165MHz 
1935-1955 on 11 .8,9.71 & 7.275MHz 
2025-2045 on 11.8,9.575 & 7.275MHz 

Africa 
Radio Cairo has English to Asia at 1300 

on 17. 595MHz and to Europe at 2115 on 
9.9MHz. 

Any reports 
for Broadcast 

Round-up should 
be sent to the 

PWoffices 

Middle East 
Radio Baghdad transmits in English at 

2000 on 9 .77 and 15 .23MHz and at 0000 
on 11 .775 and 11 .81MHz . 

Asia and the Pacific 
Afghanistan Home Service is heard from 

around 0130 through the night on 
15 .225MHz, whilst English can be heard at 
0900 on 9635 , 15.255 and 17 .655MHz, 
with French at 1930 on 9.665MHz. 

The Deutsche Welle relay station at 
Trincomalee in Sri Lanka is now testing 
irregularly on the medium wave channel on 
1.548MHz and on h.f . at 6 .17MHz. 

Bhutan is using 9.615MHz at present in 
place of 6 .035MHz, and is due to increase 
power during the coming months follow
ing a complete renovation of its facilities. 

Ulan Bator from Mongolia is on at 1445 
until 1520 on 15 .305MHz. A new interval 
signal and broadcasts in Hindi from Radio 
Veritas Asia can be heard at 0300 on 
17.77MHz and at 1600 on 11 . 76MHz. In 
Indonesia, RRI Ambon is heard on 4 .845 
ex 4 .835MHz 

The Pacific DX Magazine over KTWR 
Guam is now heard on Saturday at 1000 
on 11.805MHz and on Sunday at 0845 on 
the same channel. China's CPBS 2 station 
on 5075MHz puts in a good signal during 
our morning, and includes the American 
Music Hour programme at 1030 on Thurs
day with a Sunday repeat . 
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The VNG Time Signal in Australia is to 
be reactivated in August and will use 4 .5 , 
7 .5 and 12MHz. Staying with Austra lia, 
George Hewlett has written to me from 
Torquay in Devon . George is a monitor for 
Telecom Australia (the body which runs 
Radio Australia's transmitters) and has 
monitored broadcasts from down under 
for around 20 years on a mainly daily 
basis. George sent a list of broadcasts 
which I reprint here : 

15 .32MHz 0400 322N T (rapid code 
txmn) improving to 433N 

17.795MHz 0400 434N off the air 0600 
17 75MHz 0400 434N occasionally 

fall ing to 322N and lost from 
0600 

17 . 715MHz 0400 434N va riable, but 
holds reasonably good for 
this band until close 09 10 . 
Occasionally down to 322 
A3 N 

15 .395MHz 0500 433N falling to 322N 
o (s .s.b . from 15.39MH z, 
splatter) 

Nonh and South America 
Radio for Peace is heard on 13.67MHz 

from Costa Rica at 2100 until 2400 and 
announces 7 .3 75MHz for 0000-0400. 
The address is PO Box 88, Santa A na, 
Costa Rica . R. Huanta 2000 from Peru is 
now heard on 4 . 755MHz. 

KUSW in the USA operates on out-of
band 15.69MHz wi th reasonable 
reception between 1900 and 2000. 
Disaster struck W HRI when their studio 
complex burnt to the ground, and the 
station is making use of temporary 
faci lities in Indianapolis . W MLK is heard 
on 9.465MHz between 0400 and 0 700. 

11 .91 MHz 0400 434N improving to 
444N by 0600 

11.945MHz 0600 African Service 
433Co-channel. N 322A3 
mainly from BBC 

15 .315MHz 0507 French 433N 0600 
(English) 433N, some s.s .b. 
from 15 .32 

15 .24MHz 0400 434N improving to 
444N (Berlin may cause 
ORM after 0630) 

9 .655MHz 0700 434N improves to 
444N but may fall to 322 by 
1025 

9 .58MHz 0800 Va riable 433N 0 (from 
9575MHz) to 322N 0 

9 .77 MHz 1000 A t best 434N but BBC 
on 9 . 76MHz may cause 
slight to severe interference 

15.4 15MHz 0900 A udible but generally 
unusable due to co-channel 

That's all fo r this t ime round , but thanks 
go to George Hewlett for his observations 
on Radio Austra lia. All other contributions 
wi ll be gratefu lly received - w rite to the 
Editoria l Office in Poole 

15 .16MHz 0400 434N falling to 322 A3 
N when co-channel stat ion 
heard after 0530 

SWAP SPOT 

QRM N = Noise 

Any reports for Broadcast Round-up 
should be sent to the PW offices 

Ha \'(~ AR S8 D recei\'Cr. immacu late. Hallicrafters S27 receiver. 27.8 
to 14JMH/. KW Vanguard tran sm itt er with Top Band. SEM 
Transmatch. Thandar freque ncy counte r . ..... dvance signal generator. 
all in good condition and with manuals . Would exchange for 
I-l4MH z mobile . w. h .v·' G4VNG. Tel: 0733 231639 
(Peterborough). 1:"466 

Ha\'C Aco rn Elect ron with Plus Onc. lots of software. View. etc. 
Wou ld exchange for 144M Hz ha nd held or portab le. Ph ill 
GW6YWM. Tel : 0993 811747 (after 6pm). 1:"486 

Ha \'L' co llectu rs itL' m . . -\\0 \'ahT tester (circa 1(44). wooden transit 
case . manua ls and all leads. ctc. Would exchange for PE HW7 or 
Shimizu I ()5S transcei\w or similar. Tel: Tedburn St Mary 753.1:479 

Ha\'(~ a S~OR Hal li crafters Sky Champion receiver in good cond ition. 
a lso ha ve No. 19 set variometer. Would exc hange for an y old Ex-Gov 
v.f.o .. w.h.y" Te\: 0326 290711 (Helston). tA97 

Ha\'(~ Trio JR J 10 h.f. amateur bands receiver. Would exchange for 
FC-707 a.t.u. o r C PC46 .. disc drive. Da\'('. TcI: 061-303 0409. E505 

Ha\'(' Quad ~~ stereo ampl ifier with control unit and RCA rm. tun er. 
all in good condit ion. Also have cabinet. Wou ld exchange for 
\·.h. f.lu. h.f. sca nner o r 28MHz mobile rig. Dave GW4TWU. Te\: 
0970 S I 7775. Or Wvn GW4TUD. TcI: 0970617884 (evenings). 1:'508 

SUBSCRIPTION OFFER 

One Year - £ 14.00 
Two Years - £26.00 

Three Years - £36.00 

Wherever you live, a Postal Subscription will ensure that you receive your copies of PRACTICAL W IRELESS 
and/or SHORT WAVE MAGAZINE regularly, through your own letterbox, before it gets onto your 

newsagent's shelf. Order a Joint Subscription and you wi ll qualify for the Special Discount. 

Fill in the Order Form below and post it to: PW Publishing Ltd. , FREEPOST, Subscriptions Dept., Enefco House, 
The Quay, Poole, DOlset BH 15 1 PP (no stamp required). Credit Cord Orders token on (0202)678558. 

Overseas subscriptions outside Europe ore now despatched by Accelerated Surface Post for foster delivery. 

-------------~-------------
Please Indicate the type of subscnpllan reqUired, 

o Sf'e ob()Ve IUKI 0 See SWM Ilu'vl 0 £27.00 IUKI 

o ;: 18.50 [Ove'seosl for o iler delods 0 £30.00 IOverseasl 

IP""''' CO"CCI 0 1 Feb'uory 19881 

To, PW Publ,sh,ng lid .. f REfPOST. Subsc"plons Dep' .. Enelca House. The Quay. 
Poole. Do's,,' BH 15 I pp Ino Slomp 'equ"edl 

Name. 

Add'ess ... 

o I enclose cheque/PO tpoyab!e 10 PW Publ,sh"'g lid I £.. 

o Charge 10 my Access/V,sa Cord lhe amOunT of >: .. 

Cord No. I I I I I I I I I I I I I 
~ 0 !:! 0 Val id from to 

I 
I 
I 
I 
I 
I 
I 
I 

LT~m:e= :s!!.d= .~._~ ... ~ .. ~. . . ... ........ .. ....... . ---- .J>lg~ur~ ... ~ .. ~ .. ~ .. ~ ...... .. .... .. ~ .. ~ .~ .. ~ _ . ...J 
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IJSE~ '"I'81S, 
~ 

! SMALL ADS Whilst prices of ~oods 
shown in advertzsements 
are correct at the time 
of closing for press, 
readers are advised to 
check with the advertiser 
both pric~s and 
availability of goods 
before ordering from 
non-current issues of the 
magazine. SPAC:E: 

The prepaid rate for classified advertisements is 40 pence per word 
(minimum 12 words) , box number 60p ex1ra. Semi-display setting 
£13.24 per single 90lumn centimetre (minimum 2.5 cm). Please add 
15% VAT to total. All cheques, postal orders etc., to be made 
payable to Practical Wireless. Treasury notes should always be sent 
registered post. Advertisements, together with remittance should be 
sent to the Classified Advertisement Dept. , Practical Wireless, 
Enefco House, The Quay, Poole, Dorset BH15 1PP. 
Telephone (0202) 678558. 

Receivers and Components 

QUARTZ CRYSTALS and FILTERS 
Large numbers of standard frequencies In stock for amateur. 
CB. professional and industrial applications. 
Stock crystals £5.00 each (inc. VAT and UK post). Any 
frequency or type made-to-order lrom £!i .SO. 
Phone or SAE lor lisls. 

GOUEOGE ELECTRONICS 
Merriott, Somemlt, TA16 5NS. 

Tel: (0460) 73718. 

TRANSFORMERS ~-wv III 12\1 o ut IIIV/\ )(Ip .. 'adl. po ... t a ~l.· 

(150 li p 10 341 l rall,ftlrllll'r"' . P. FA I .I .E. 2 (in.:~:--to ll l·" Ciorl' ~ 

Vllla!!\.' . .kr't.·~ . 

SCANNER OWNERS. For thus.,.' o f you who wi:-h to hear 
O1\J rc . 1,1,1 (' nfk r cXIL'I1:-ivc fn .. '4ucncy li sting.:- and many !>("lI1 nc r 

mot.i ifiGll io ll:- . For full lIclili ls send a large: S.A.E. In S.S.c. 
PO Box 71, l :h)urI1l..' IlH)Ul h, 1)(Jrsc,.' 1 Bill) I D I . 

FREE SCANNER AERIAl . with l'vl..'ry KI,';l li:-lic PRO-1(1IJ..l 
pro!! r;ullmabk :-.ca nnl'r ,o ld . ~:'·.'i2\1MII I., 7hH· I .1i MIMIIz. JUI 
1nl.'11lonl.'''', l.·;tnilgl." frl."l.' (\1' ch;u·gl.' . PR< )·21 M J..l L"\.N .9.'i (Ac(l.'~~ 
and Vi~a) . I.ill h. Ekclhlllin •. 22~ Lincoln Ro;u l. I'l.'ll-rhorou!!h . 
Td . f)7~~ -l6770. 

Educational 

e OUI{SE FOR eITv & CUILDS. Radio A mate ur; 
Examinatiun . Pass thi s impo rta nt exa min atio n a nd 
o hta in vour lice nce . with an RRC lIo me Stud y 
Cnurx· .· For de ta il:-. of th is anti other courses )GCE. 
(jCSE. Ca reer and professio nal c·xaminat i"ns. etc. ) 
write or rho ne: T il E RA PID RESULTS COL
LEGE . Dept. .I X26. Tuition Ho usc. Lo nd,Hl SW I'-.I 
41)S. 'I'd . 1I1 -I)H 7272 (Yam-5pm) o r use' our 24hr 
Recordaca ll Service : 11 1-'-.1-+1. 11112 4"oting Dc·pt. 
J X.::'6 . 

Kits 

KANGA PRODUCTS 
Kits for the Constructor 

40W Dummvload KI1 £7,95 
RF SldeloneGenerator £5," 

~;'Ee::~~:~:~~ KIt . ~:= 
DIgital DtavFrequency Counler . £19,15 
Oner TranscelVElf (on ' - pc::b 5) .. , £25.00 
Dual Band Reccll/et" (20 & 8Om1 £35.95 
16OMlorlheFTn&FT707 £27.50 
(some kits are supplied sem.-complele) Please add 8Sp P&P 

PLUS MANY MORE INTERESTING KITS TO BUILD 

KANGA PAOOUCT~ (IME~r~OS:.5, rffitKESTONE CT19 4AU 

t\.ITS, Mini:n url.' v. h.!. I r: 1I1~ 111 11 ll.' r with m i(·n lphllnl.', tll rlL'; I,",h.: 

70/ 1-l(,t1/1J 11 .. 15 , Tl'kplHlIll' Ir;tn~ntllll.'r t5.i l'l . AUlornatlc 
I('kplltllll' nUlIll lil r ~lllp"'M ; lrt ~ rl'(tlrJl'r (6.iN . Vtlic(' (11lt.'r; lt ('ti 
n: b y ('1 .1.19 . RI.'l"l' ivl.'r prl..';tmplilkr. ::!r-.·1 or IOf\'1. l :'dB ~ .. in . 
l h .lIt.) . Signal in jl.Tlor/lr;lI.'l.'r AF'RF L" .IJ) . Pl ptonl.' ( R ll~l."r· 

hkl.' r ) 1.:.1 .99 A .Cr.: . (PWl. (N Grl.·l.'nhl.'alh , Ikdnl'~ford , 

sl"rr, WS I2 ~AU . 

F.J.P. KITS & COMPOIIENTS lK IIanufact1nn - ____ b 

PROPR/HOR F POWELL 
63 Princess Street. Chldsmoor, Clnnodl , Statft WS11 2JT 

T.I ........ 1054351 6487 
PW MEON NOW 11n w Af OUT Don'1 AOO vat 

:n~~ ~~~~ ~'~~~~~~~ I:O;~t: 6 ~~ ~~r!~~r~~ ::t~ud~~~~~ 
buIld !I"lefe needs fuW range 01 components Sen<I A4 S.A E 10rt1STs. No slamp no Ils!s 
P W Meon 8U1l1lor 6·4·mtres 10mlre If . 2mlre IF 6mlre only [8Q .oo 

~'~bo~~f~'lci~~~~!I~~~a:~~~I~~ BUll! only l'm .00 
MatChtng 12db 11ne.l1 bUll! 0 5 watts In 05.00 
i(JINObox lndUlllngHealsmk Upto,5w oUlp'us 1:21.00 
2 5wan'Inear lor 4 6mlleO 200mw ifl ili,SO 
R f SWIIChlll9 see previOUS ads 
P W A f VOIlmeler July 88 lull krl lOC OOll. £22.50 
P W ORWEll MedIum Wave OX Recelllel KII £55.00 
P W Weslbury 4SO·4BOKHl baSIC Woboolalor IOC 00_ £15.00 
PW MeonOcl B5·Apr86Klllor lOmtf £45.00 
P. W Meon 2mlre tf WlIt1 addlllonal PeB Smlre on l~ £45 .50 
Terms CWO CheQ PO VISA. ACCESS Order br phone . mall [)eI.;very Kits b~ return . 

P'aywtHt lO F .J ,~ I~f~~~:~~~T~~ ~rkl~.I~!ne Posuoe. 
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Service Sheet<; 

TECHNICAL INFO SERVICES (PW) 
76 CHURCH STREET. LARKHALL, LANARKSHIRE ML9 1 HE 
Phone: 0698-884585 Mon_-Fri., ~5, any other time: 0698-883334, for Fast Quotes 

WORLD'S LARG ES T COLLECTION S ERVIC E MANUALS - M ost unobta inable e lsewise. 
Prices range from only £ 4 .50 - la rge S.a .e . any quotation. no obligation to buy. 

WORLD'S S OLE Supplie rs o f TV & V ideo R ep a ir M anuals. e tc . from TV TECHNIC 
a lso s uc h publishers as H e inem ann, N ewnes, TV T echnic. Tho rn , etc . 

Every published service sheet in stock. supplied full s ize. not bits and pieces. 
C TV 's o r any combina tion £3.50 • I. s .a .e. : any o the r s ingle item £2.50 + I. s .a .e . 

Complete Circ uit Sets fo r m ost V ideorecorders only £7 set (No service sheets made). 
L.S.A.E. for QUOTATIONS plus GIANT CATALOGUE - NEWSLETTERS - BARGAINS

FREE SlSheet as available. 
Comprehensive TV Repair Manual £9.50. Complete Radio SelVice and Repair Course £9.50. 

Complete Repair & SelVice Manuals - Mono TV £12.50: CTV £17.00: Video £19.50. 

~ 
Complete Repair Data with CirCUit - Mono TV £ 9.50: CTV £12.50: Video £10.50. 

£3.00 + LS.A.E. BRINGS THE ONLY COMPREHENSIVE SERVICE SHEETS & MANUALS 
CATALOGUES plus FREE CHASSIS GUIDE and £4_00 OF VOUCHERS. 

********************** 
! WORKSHOP SERVICE MANUALS ! * Any Colour/Mono TV. Amateur Radio. Military * 
! SurPlus. Music System. Vintage Valve Wireless! * . etc etc. £5.00 plus LSAE. * * Any Video Recorde r. £10.00 pluS LSAE.. * * FREE Catalogue Unique Repair and * * Data Guides for LSAE * * MAURITRON (PW). * 
! ch~n~~~"6x~~~o~~tQy. ! 
********************** 

Software 

FAX FOR YOUR SPECTRUM 
RECEIVE FAX PICTURES ON YOUR SPECTRUM . 

WEATHER MAPS ETC. 

REAL TIME CLOCK. CONTRAST CONTROL. 
WIDTH CONTROL. SCREEN STORE ETC. 

SAVE RECEIVED DATA TO TAPE OR DUMP TO YOUR 
PRINTER. 

THE PROGRAMME NEEDS AN EXTERNAL DRUM 
SPEED GENERATOR . 

PROGRAMME ONLY 
DRUM SPEED GENERATOR 

£9.00 
£24.00 

S.A. E. for details of all our products 

~ J.B.P. ElECTPCflCS LTD. ~ 
Unit "5. Meadowhill ~:,t .. Ilixon Stn",l. 

Kidderll1inster IlY ID 11-111 . TrI : 105621 75389.1 

'COMMODORE COMPUTERS (+4. Cl b. 64. 128). "MI
CROCOM" cw/m y "u", with superb mor.;c lutor_ "11JRBO 
LOG" ultimate high spccd station log. " MICROCOM IN
TERFACE" ready built . S.A.E. to: Moray Micro Compul
ing. Enzic Slackhcad. Buckie. Moray. ABS 2BR. Tel. 0542 
7384. 

For Sale 

" GKIINI)J(; " INI'KA-KF.D KF.MOn: CONTROL "YIF-KI " 
nmsi~l ~ of T ransm itkr rpv~» & VIF-E I hraOlJ new & boxed 
l~ . 'fI . I'& P C . Box of III VIF-E I l 'l 'l'Ir P& l' O . VIDEO 
IIEADS (CiRUNDt(j ~x ~ Supe,l ",i lh head assemhly £29 
1'& 1' C . ~ x ~ SUPEK rands - D11'. SERVO. VIDEO. 
CROMA . ST EKEO-TON. MOTOR-BOA RD . MODULA
TOR & T UN I 'R all l'i.'I'i each P&l' l l. VIDEO TA PES 
YCDW lll.'I'I. VCUXAI £7.'19 P& P ( I. REMOTE CON
T ROL'; -",itahk ror """ with FERGUSON. l Ye. PI-IIUPS. 
SONY. (;RUNDIG. IT'!' hrand ne", hoxed f l 'l .'I5. P& P £1. 
GRUND IG ~ x ~ SUPER STEKEO £7'1 & UN (callers onlYI. 
SURPLUS STOCK WANTED. ST AN WILLETrs. (PWI . 
~7 High SI.. Wt.:~ 1 Rrom wich , West Midla nd~ 8711 flPB . 
1121 5S.1 11 1X6. 

SELECTION P.W. I\IA(; AZINF...t.; da tr nt! fnllll 19Sh .. 196.'i 
\" . ~ . l.' . SAl: A . SINCI.A I R, 1 Ntlrt hlil.,ld AVl.' nul.', W il"k, 

( '"i lhnl.."' . 

TE"TKONI" OS('ILLOSCOJ'E. 'n"" 'i.1( •. IIIMltl. d",of 
I ral.·1..' , !!\"M.)t I l'onditillll . (75 .1 11 1. Td . (1I70X) x5.'i76~ (S. E~:-.I..'x) . 

PRACflC AI. WIRE ... :",,,, ItM9-1~ (5 rni~~ i n!!) any tlffl' ''~, 

phnlll.' I W, ~~ ::!OO .. l 

RCS VARIABlE VOLTAGE D.e. BENCH POWER SUPPLY 
o 10 20 IIOIls up 10 1·5 amps 0 C Fully stabilised TWIll panel meters tor Inslanl 

':n~4~~A C=~ft. ~:~5r,;!~~~\~"Y~ 1/~~2 Operales 

' -, , 
I ACCESS I 33~U":~~~~~O:SE :'?A~,_~Ot:N ~ 
list, llrge S,A.E. Delivery 1 dlYs Callers Welcome Closed Wednesday 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 
Please insert the advertisement below in the next available issue of Practical Wireless for . ;"l"' I ,""OW Ch"'"

eJP1'O
' £ . I CATh .. d;", 

NAME 

ADDRESS . 

PRACTICAL WIRELESS 
Classified Advertisement Department, 
Enefco House, The Quay, Poole, 
Dorset BH15 lPP. Telephone (02021678558 
Rate 40p per word, m inimum 12 words. 

Box No. 60p extra. 
PLEASE ADD 15% VAT TO TOTAL 

Company reg istered in England, 
Registered No. 1980539. 
Registered Office : Towngate House, 
2 Parkstone Road. Poole. Dorset. BH 15 2P J . 9188 
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Valves 

HAVING DIFFICULTY OBTAINING AN OBSELETE 
VALVEffRANSISTORlI. C.? 

We fry hord er 10 local e rare types! D elivery either ex stock (1 -2 ) days Of" from o ur oversell5 .sources (5-8 days), 

WE ALSO STOCK All POPUlAR TYPES . USUAllY THE LOWEST PRICES ANYWHERE 
(compare our prices listed belowl) we'" nearly always beat any written quote. Large discounts for wholesale 
quantities - phone/fax/ telex for an Immediate quote. Free advice re equivalents e tc. (we've specialised In valves 

and Ironsistors since 1982). New boxed guaranteed oo/ves. Good quality brands (Mu/.Bri .STC etc.) 
Phone/fax/telex for immediate quote on any type not listed · ask for Martin Billington. 

Please add 15% VAT to all prices and £1.15 p&p pe r orde r. Telephone your order quoting VISA. BARClAYCARO (not ACCESS _ .any), 
or send cheque for prompt despatch by 1st Class Post. All parcels Ins ure d (a t ow e xpe"M) agains t damage In tranalt . 

6LfiGT 2.211 El84 .95 QOV~-4OA 24.00 
6VGG 1.20 GZ34 2."0 UCH42 2.00 
E88CC 3. 00 GZ37 Mul 3.40 Ur41 1.10 
E88CC Mul 4.50 KT6&7581 A Ul41 7.00 
ES10f 24 .00 RCA 9.00 UY41 3.00 

~~~~ :: ~S~~~Ul 1~ :~ :~~;oB 58.00 
ECC83 .93 MSI37 Mul 7.00 58 254M 14.00 
~f~5 Mul ~ :~ ~~62 Mul ~:: 58 255M 19.00 
H91 1.40 082 1.40 6CH6 Bnmar 6.90 
Ef92 1.65 Pel82 .60 6BA6 1.00 
EF95 .80 PCl805 .80 6833STC 9.00 
El34 2.80 PL509 19 4.45 12E1 17.00 
El 41 2.70 OOVQ3·20A 23.00 5763 7.00 

Phon.. lax or telex lor our valve c(llak"lgtIC Of iI qUO!", on your 
r('4UIli.'rflCllts .. 
BILLING TON VALVES 
GOOD QUAUlY ·LOW PRICE·RARI11ES A SPECIAUTY 
39 Highlands Road, Horsham. Sunex RH.3 5LS 
(Callers we lco m e but by appointment o nly). 

Phone 0403 210729 Fax 0403 210108 Telex 87271. 

r.4agne lrons, Klysrro ns. trav-wave tubes also s tocked. 
Office houn Moo - Fri 9 a.m. - 6.30 p.m. 

(AnsVtlt:rpho ne. telex and fu: left on overnight and weekmds) 
1 ____ _ ___________________________________________________________________ _ 

GJI.LL's SPEC I A I A~ Toshiha 2SC22YO (tlu tPll t ~ fur F1707, 
107 & 77) f -W.9(1 pair , Bb d-, St ;lr 60:IM. I1 eounl l'rs £ I.N .99 , 
also new lG llZS wrsio n S.A .E . lea flt.' 1. 1" 1'1 11 1 ElB/ZD Bib . 
FM un its fo r fTlO lZD MU f-tS p.p. AT I.AST ! C.W. Fih cr~ 
1 '- 'I · I (II ZDr7{)7/ 1 ~1B'.' Ph(lnt.' . DtlUhk halil lH.'ed mixe r F fl ll l EJ 

BMk l ( I ~ . WARCKit,(; ,1 1.11l<wh,IIlJ,IFrJlI l Mkl.Mk2 B 
& E onl y £ 19.)0. 6JSOC' NEe pair OS r .p. NE(, I1BY7A l';lCh 

11 7 p.p. 6 1-l6B (i .E. pair C 7 p .p. Hob .. la iC Scptlt.· arl y Ot.:t. 
phone. H/('a ru. Acn:s~ . ( i3I.LL HOLD INGS/AMATE U R 
ELECrRON1CS. -t5 J llh tl~hlll Street. Blat.'khurn. BB:! I EF. 
(Il,;:"-t) 5l):N:'. 

Q.S.L. Cards 

QSL CARU.~ Nt!w 191*: Impact Designs. Single and mull i
colou rs. r~ . .'rso nal tJesign:-. a nd with Arnt.'rlean style ra ised p rin t. 

For the hest value around send :-. .... . (' . hi : CONTACT 
CAR DS. 11 Wi lll:hctllll ht.: Road, Bi:-.ph;ulI, Blackpool FY5 
.1HJ. 

Miscellaneous 

l-If:ATIU,IT U, K. Sp:lrt.'s and Service Ct.'ntrl' . CEDAR 
[L t:(- r J{()N ICS . l lni t 12. St;ltillll Driw. Brcli(lO. TcwJ."es
hur~ . (i l" ... . Tt.'J. (Oflo'W) 1.'[17 . 

GM lOOP ANTENNAS CIM'I£TE wmt ATll fOR HIGIt 1llE0IJENCY HAM 
BAND TRANSMISSION ISWR One to One 40, 15 and 10 and One Poim FM! to 
One 00 and 20: AND SW"'s. AND LONG AND MEDIUM WAVE BANDS FOR 
Ba:s. Loops 21 nches square or tnangle. OH. proteCts. No special skills 
required. CircurIZ. Parts Usts WIth SOtJrces 01 supply and fun assembty data. HIGH 
mEOIJEHCY LOOP 00 to 10 Metres B. LONG AND MEDl.IM WAY£. LOOP for 
BCl's 0. lONG WAVE MEDIJM WA'If. AND SHORT WAVE LOOP I~ to 10 
Me . .. FOIIlltE Ba. AND SWlIJ. _ WAY{ ATll fOR USE wmt II11D 
A lOOP OR lDNG WIRE ANTfNNA Ct AElD STmM;llt MrnR £2. Dl Y .• ",. 
amp lW. MW and SWave £2. $M for detais. Photo Copy HRO Manual £4. 

F. G. Rytands. J9 Parbide Avenue. MiUbrook, SouIIIampm SOl W 
TeI. IIJlO3)11!iIi4 

MI<.:ROWAVE TRANSISTORS and Dl'vit:es fo r Indust rial 
u:-.t.' . O UOI<'lliun St.: nt o n request. TSUTOM YOSHIII A RA . 
C I-105. Dq!.ut:hi--cho:W , Suila-shi , Osaka 5M. Japa n. 

WAVEGUIOE. FLANGES & DISHES. All standard sizes & 
alloys (new material only) from stock . Special sizes to ~) rder. 

Call : EARTH STATIO N 0 1·228 7870. 22 Howie Street. 
London SW II 4AR. 

MORSE CODE PREPARATION 
Cassette A: 1-12 v.pm for amaIeur. 
Cassette B: 12-25 wpm k:lr professional examinabon p-epafaOOn. 
Each cassette is type C90. 
Price of eactl cassette (irduding booklets) £4.95 
Mclrse key -Mth separate battery (PP3) - driven solid-state osciIlatof" 
C¥"Id SOUI"l:I b"anscU::er p'00Jces dear tone for sending practice. Price 01 
key v.1th electronic um £8.95, 

Price "".- _ etc. E..ope rn;. 

M~ ELE<;!~.~~.~~e~ :'sW) 

SPECIAL NOTICE TO READERS 
Although the propnetors and staff of PRACTICAL WIRELESS lake reasonable pre<:autions 10 prolect the interests of readers by ensunng as far as 
practicable that advertisements In PRACTICAL WIRELESS are bona fde. Ihe magazine and its Publishers cannot give any undertakings in respect of 
claIms made by advertisers, whelher these advertIsements are prlnled as part 01 the magazine, or are in Ihe form of inserts. 

While the Publishers will give whatever assistance they can 10 readers having complaInts. under no circumstances WIll the magazine accept liabi!ity 
for non-receipt of goods ordered. or lor late delivery. or for faults In manufacture. Legal remedIes are available In respect of some 01 these 
Circumstances . and readers who have complaints should address them 10 the advertiser or should consult a local Tradings Standards Office. or a 
Cltizen 's AdvICe Bureau. or theIr own solICitor 

INDEX TO ADVERTISERS 
Aerial Techniques 
AH Supplies 
Aircastle . 
Allweld Engineering 
Amaleur Eleclronics UKlHoldings Lld 
Amateur Radio Communications 
AR.E. Communications Lld 
B.AR.T.G. 
Billington Valves . 
BirkittJ 
Blue Harrow Lld . 
Brechurst 
Cambridge Kits 
Colomor . 
CPL Electronics 
Datong 
Dewsbury Electronics 
Dressier Communications Ltd 
Electronic Equipmenl Co (London) Lld 
Elliot Electronics 
FJP Kits 
Garex .... ... .. 
Golledge Electronics . 
G4TNY 
Howes, C M Communications 
IcomIUK)Lld 
ICS lntertex1 
J & M Amateur Radio . 
J & P Electronics Lld 
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Lee Electronics 
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Mauritron 
Mertin Systems 
M.H. Electronics 

Photo AcoustiC Lld ... 

Radio Communications Hardware 
Radio Component Specialists . ........... . 
Radio Shack .. . . . . . . . .. . ....... .. .. ............. . . . 
Randam Electronics ... ... . ... ... .. .. ... .... ... , .. 
Rapid Results .. .. .. .. ... ..... .. . . ........ .. . .. .. . . 
RAS Nottingham 
Raycom Communications Systems ... ..... .. , . . . 
RST Valve 
RylandsFG .... .. ...... .... .. .. ... ................ . 
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63 

Scientific Wire Company 63 
SEM 10 
Short Wave Magazine ... .... . ..... .... ....... 55 
Soulh Midlands Communications . ..... .. .. . Cover 2. 6. 7. 55 
Spectrum Communications . . ........ .. 8 
Stephens James Lld 13 

Tandy 21 
Techn,callnfo Services ....... .... ... .. . .. 62 
Technical Software . . . . . . . . 12 
Ward Reg & Co Lld .. 
Waters & Stanton 

49 
2.3 

SHORT WAVE MAGAZINE READERS 
DUE TO A TYPESETTING ERROR, THE HOLIDAY PERIOD OF JOHNSONS 
SHORTWAVE RADIO IN THE AUGUST ISSUE OF SWM WAS INCORRECT. 
THE ACTUAL DATES WHEN THEY ARE CLOSED FOR ANNUAL HOLIDAYS 

ARE 20th AUGUST - 3rd SEPTEMBER. 

Practical Wireless, September 1988 

RacalMA21 I AerialTuningUn~ .............. £145.0088. 
Racal MS 61 Une Prog. Un~ . £35.0088. 
Vemier Dial 0:1 00 25mm with &ake .... . ........ . £3.7588. 
8R50W. WIW. V/cootol W D.shaft ... £1 .7588. 

HIGH VOlTAGE ELECTROlYTICS 
11360V AC. Wkg ... 35p. 151160V D.C. Wkg 6Op. 
213€1JV A.C. Wkg ... 4011. 47/160V D.C. Wkg £1.50 
4.5I280V A.C. Wkg 4011. 41440V D.C. Wkg £1 .25 
6I36OV AC. Wkg .. . 75p. 

CO-AXIAL CABLES 
LDF 4150A Heliax '12" ... . ... .. £3.75 per mtr. 
LDF 41506 Heliax 20. • ..••..•• ..... . .•. •... . .• £4.25 permtr. 
RG 218 Co-Axial .. . ....... £2.50 permtr. 
RG 2151U Co-Axial .. ........ .. .. ... . ...... £1 .75permtr. 
RG215 BlU Co-Axial .. ....... ... . ...... £l.65permtr. 
RG 178 BlU Co-Axial . . ..... .. . £O.35permtr. 
CA 190Co-Axial ...... . ..... . ........ ... £O.60permtr. 

ALL PRICES INCLUSIVE VAT +P&P 

ELECTRONIC EQUIPMENT CO (l.08)II1 L m. 
SPRINGAElD HOUSE, TYSSEN ST .• LONDON Ea 2ND. 
Telepl!Dlte: 01 ·248 5217 Allow 10 days dellvefy 

CALIBRATION 
Need not cost a fortune. For a free quote on your 
D.M.M., oscilloscope or frequency counter. Send 
type of instrument. Make and Model details to:-

Calibration Dept. 3112 DIGIT 
Blueharrow Limited, D.M.M. 
Brookside Cottage, FROM £5.00 
Main Road, (calibrator 
Brighstone. to.W. P030 4DJ to 885750) 

THE SClENTIAC WIRE COMPANY 
81 I F", ... Road. London E17. Telephone 01-531 1588 

ENAMELLED COPPER WIRE 
SWG 11b 80z 40z 20z 

8 to 34 
35 to 39 
40 to 43 
44 to 47 
48 

3.63 2.09 1.10 0.88 
3.82 2.31 1.27 0.93 
6.00 3.20 2.25 1.61 
8.67 5.80 3.49 2.75 

15.96 9.58 6.38 3.69 
SILVER PlATED COPPER WIRE 

14 to 30 10.10 5.20 2.93 
T1NNED COPPER WIRE 

14 to 30 
Fluxco re 

3.97 2.41 1.39 

1.97 

0.94 

Solder 5.90 3.25 1.82 0.94 
Post free. please add VAT «, 15%. Orders under £:3.00 add 5Op. 

SAE for list of copper and resistance wire. 
Dealer enquiries welcome. 

B.A.R.T.G. RALLY 
SUNDA Y AUGUST 28th 

at 

~R
" 

\ .. 
, . ----;; . . ~~fI'~~Uj 

********.******** 

~ 
** CAR BOOT SALE ** 

: ** ~SITE CATERING ** 
R :: EASY ACCESS BY CAR :: 
~ ** TALK-lNS22&SU22 ** 

** MANY TRADE & ** 
* * DISPLAY STANDS ** 
**************** 

OPEN 10.30 to 1700 

.************************** 
* * * THE NUMBER ONE RAllY OF THE YEAR * 
* * * FOR DATA COMMUNICAnONS * 
*************************** 

Further detaMs available from: 
PETER "COl.. G8VXY 

38 _en Avenue. Rubofy. _ ..... BIrmInghom B45 DJB 

Telephone, D21 453 2676 

63 
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YOUR LOCAL DEALERS 
TO FILL THIS 

SPACE 
CALL: 

0202 676033 

HERNE BAY o 
ICOM 

ICOM (UK) LIMITED 
The Official Icom Importer 

Unit 8, Sea Street 
Herne Bay, Kent Cl6 8LD 

rei : 0227 369464 
Fax: 0227 360 155 

Open Mon-Sal 9-5.30, 
(lunch 1-2_00 pm) 

BUCKINGHAMSHIRE 

Photo-Acoustics Ltd. 
Approved Kenwood, Yaesu and 

Icom dealer (part exchange 
always welcome) 

58 High Street, Newport Pagnell, 
Buckinghamshire MK16 8AIl 

Tel : 0908 610625 
(Tues-Fr; 9:30-5:30, Sal 930-4:30) 

Closed Mondays 

MERSEYSIDE 

MGR SERVICES 
Wirral based communications 

ICOM - YAESU - M.MOOULES - HOWES 
- CIRKIT - WOOD & OOUGLAS -

PART-EX - AERIALS - PMR - MARINE -
MET ANTENNAS - ALlNCO -

HEATHERLlTE - SPECTRUM COMMS 
48, Shrewsbury Road, 

0II0n, Birltenhead, L43 2HZ_ 
Te(: 051 653 3437 

(Callers by appolntmenl 9 al11 -9 pm . MOll -Sat) 

IRELAND 

Radcom Electronics 
Icom, Yaesu and most Amateur 

Radio Accessories ex sto ck. 
NEW PREMISES:

Unit 4, Albert Quay, 
Cork City. 

rei : 021-632725 and 
088 553947 

fMon-Fri 9-5 and Sat 9-3,45) 

SOUTHAMPTON 

South Midlands 
Communications 
Offi cial Yaesu Importer 

S,M, House, School Close, 
Chandlers Ford Industrial Estate, 

Eastleigh Hants S05 3BY, 
Tel : 0103 255111 

SOUTH WALES 

ELECTRO 
DISPOSALS 

2000 sq ft of surplus equipment 
and components 

UNIT 31, LONLAS WORKSHOPS 
SKEWEN, NEATH. 
Tel: 0192 818451 

SOUTH WALES MAil ORDER a:tp 
HllAll _ 

A.C.S. SYSTEMS 
PACKET RADIO : ST-PC-AMIGA COMPUTERS 

AMATEUR SOfTWARE FOR MOST 
COMPlITERS 

SATEWTI TIlfVIS)ON SVSTIMS 

'9, CILHAUl TIRRACE. MOUNTAIN ASH, MID GLAMORGAN 
SOUTH WAlfS. Cf4S)NO YH 0443 416040 SA£. 
CAUEflS BY APPOINTMENT iBM''''''' Mon·Sal UST 

LONDON 

Henry's 
27MHz/934MHz Rigs & 
accessories in stock. 

Lists - SAE_ (A4) - 26p 
Full catalogue fTG/P) -

large SAE_ £1 .00 
404 Edgware Road, 

London W2 1 EO 
Tel : 01 -724 0323 

(O pen 6 days a week) 

PORTSMOUTH 

Nevada 
Communications 
Importers of the Nevada 

range of 934MHz equipment 
189, London Road, 

North End, Portsmouth, 
Hants, P02 9AE 
rei : 0705 662145 

LONDON 

AMCOMM OF LONDON 
Approved dealer for Yaesu 

and Icom 

373 Uxbridge Road, 
London W3 9RN 
rei : 01-992 5765 

(Mail order a speciality) 

CHESHIRE 

FLlGHIDECK 
THE A)RBAND SHOP 

Specialists In Alrband and Shortwave 
receivers. 

OHlclal agents for Sony, Signal, AOR, Revco, 
Lowe and Kenwood (rec's onlyl 

FAlRIIOTlIAM & Co, LId_ 
58-62, lDwer Hill Ga\1l, 

Stoci<port, SIll :IAII. 
Tel: 061 480 8080 

(closed 1.00-2.15 & all day Thursdays) 

ESSEX 

Selectronic 
The UK's leading suppliers of 

934MHz personal radio 
equipment 

203 High Street, Canvey 
Island, Essex 

rei: 0268 691481 
(Open Man-Sat 9-5301 

Amateur radio equipment also in stock 

DEVON 

Reg. Ward & Co. Ltd. 
The South-West's largest amateur 
radio stockist. Approved dealer lor 

Kenwood, Yaesu and )eom 

1 Western Parade, 
West Street, Axminster, 

Devon, EX13 5NY 
rei : 0297 34918 

(Closed 1 :00-2:00 and all day Monday) 

PLEASE 
MENTION 

PRACTICAL 
WIRELESS 

WHEN REPLYING TO 
ADVERTISEMENTS 

WEST SUSSEX ~E~~1l0'D£R ~ 

BREDHURST :le 
ELECTRONICS L m. 
High St, Handcross, West Sussex 

Tel : (0444) 400786 
Situated at Ihe Southern end 01 I M23 'asy access to M25 and 

0("". South London YAESU 
Open Mon-Fn 9am-5pm 0 

eK,ep~:~~a~_~~~ :.lpm le 0 M 

DO YOUR HORSE TRADING WITH RADIO SHACK 
THE FINEST EVER SCANNER 

PRO 2004 

BUNDLED WITH 

~t~:TRAS £349.95 
FROM RADIO SHACK 

DO YOU HAVE 
AMATEUR RADIO 

EQUIPMENT THAT YOU 
WOULD LIKE TO TRADE 

FOR COMPUTERS, 
PRINTERS, ETC? 

- CALL US
FOR THE BEST DEAL. 

FOR 
COMMUNICA TIONS & COMPUTERS 

YAESU TANDY 
KENWOOD COMMODORE 

ICOM AMSTRAD 
o 
ICOM 

-ETC-

DAISY, DOT 
AND LASER 
PRINTERS 

PSION 
ORGANISERS 

~ RADIO SHACK L TO ~~8N~~~A:~~~!~ GARDENS, ~ 
~ (Just around the corner from West Hampstead Station on the Jubilee Line) ~ 

Giro Account No. 5887151 Telephone: 01-624 7174 

Puhli,hcd (Ill till: ,t'I,,:\ \[1IJ I 'hll r,da~ (11 1.':1\:11 nl4111 1h h~' " W '>lI hli ... llIn~ 11I1\lh.:d. L' nl'lnl Ih lll:-'-', "'hl' ()1I;t~ . Plllllc. 1 )llr~' 1 1 ~ 11 1 :'i 11"', Printed III England hy Ik nh:ul1.If..:. ( '11 Llmiled. ( 'Il ldlt.::-. tc:r . [ :-. ... I.·x. 
Di :-.lrihutL'J hy C( )M ACi, T :IVI,I\IL'I.. Rp,ld , W\:,, \ Drayh HI. t\ 1Iddk,cx l lB7 7()E:.:. kkphll11l.: \Vc,[ Dr.l~ Il1n +WO)). ' I ck'x XX l.nX7 . SIlk' AgL' nt:-. h lf Austra lia and New ZI,:abnd - (jmdllll :\IId (I\)( (' h (A:-.ia ) 
Lld .: Sout h AlriL'd ( \' l1lr:,1 N\',,\ A g.l' Ih..'\ l id Suh'rnpllllll ' I;\II.AN D l l-t and ()\ '!· R,\l :AS (b~ A .S.I' . ) [l X.)O, p: I ~' : l hk III PIV\(TICld . WIR EI.ESS . Suh'LTipti(11l D t.: p:trlll ll..·nt. (\lI llrll.: l ition Jloll~:. 
Farlllllln ({();IlJ. M:trk L'1 11:lrllIllllugh. LI.·ll'I.· ... !l·r ... IHr~ LF 111 Ij,'\J H. PR Al ""I l ':\L \\' 1 RE I_I:SS b !\.lIlt! "'Uhjl.TI Itl till.' It 11 11)\\ tIlg. l·\lIIt!I!UIIl ... . n i.lm\: I~ Ih ;11 11 ... h;,1I /](11 . "il lhllll Ihl: wrt l h: n 1.·( IIl ~l-·nl Ilf Ihl.' Publ i shl'l~ 
fi n-I ha vi n!! Ix-l'n ~I \l'n . hl' It'II I . Il· ... \IILI .lurnllllll tl rlllhl'['\\ I"'1' d'''' ' 'IlN'd li t hy ,,;tyt1f ' ! r; llk ;11111111'1: Ih;11l till' renJIllIlll-'mkLl "-' lIt tl~ I'rtl'l' ... hll\\11 ti ll th l.' 1.'11\l.' f . :l11I1Ih;\I it ~ ha l l Iltl! hl' knl . rl'~l ld . hired Ilut Ilf 
ulhl.'rwi!>(..' di ... ["W.hl.:d ut III ;\ nH IIIJ a ll-'d l'I. lfldrlltlll 11/ III ; 11l~ lIlI;IU lh(lri"l..'d COWf h~ \\.a~ u l Tr;rdc: . nr a ll i\l'd 10 Ilr ..... 1',11"1 tll a l1 ~ pu h lK;tlinll Of ad\'l'ru ... ing. lill'C tfY o r ril'l tJ rialmatll.'f what ..... k.:Vl' r . 
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Built-in AC power supply 
Built-in automatic antenna tuner 
SSB, CW, FM, AM, RTTY 
160-10M/general coverage receiver 

The ICOM IC-761 has many featu res in
cluded in a single unit and operates on all the HF 
bands with general coverage reception from 
100kHz to 30MHz. A 105dB dynamic range 
receiver, high RF sensitivity and steep skirted IF 
selectivity makes the IC-761 ideal for Dx'ing, 
contesting and shortwave listening. 

Additional features include 32 fully tunable 
memories, variable RF output power to 100 
watts, passband tuning and IF shift plus tunable 
IF notch, RF speech processor, noise blanker, RF 
pre-amp and 20dB attentuator. 

Icom (UK) Ltd. 

Count on us! 

Direct keyboard entry 
Passband tuning plus I F shift 

" QSKupto60wpm 
CI-V communications interface 

Direct frequency entry is via the front panel 
keypad or by the main smooth action tuning 
knob . For the CW operator a built-in electronic 
keyer, semi or full break-in operation up to 
60 wpm is possible. 

Accessories to complement this exciting 
new transceiver include the SM 10 graphic 
equalised microphone. SP20 external loud
speaker with selectable filters, EX310 voice 
synthesizer and HP2 headphones. 

For more information on the IC-761 and other 
ICOM Amateur equipment contact your nearest 
authorised ICOM dealer or phone us direct. 

Dept PW, Sea Street, Herne Bay, Kent CT6 8LD. Tel: 0227363859.24 t:"four. 
Helplt ... : Telephone us tree·ot·charge on 0800 521145. Mon-Fri 09.00· 13.00 and 14.00· 17.30. This service is strictly for obtaihing information 
about or ordering Icom equipment. We regret this cannot be used by dealers or for repair enquiries and parts orders. thank you . 
DaI8poet: Despatch on same day whenever possible. _ ~ 
Acce.a & Barclaycard: Telephone orders taken by our mail order dept. instant credit & interest·free H.P. ...=. ~ 
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