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A high-perfonnance HF ng with a 
great receiver and full-power transmitter. 
Light in weight and low in price 

This I Yaesu's FT-747GX 
Whether you're a beginner or a 

veteran. it's a great way to tart. And a 
great way to go. 

DX ready. The 747 packs a full 
lOO-watt RF punch on 160 to 10 
meters. with continuous receive from 
100 kHz to 30MHz. 

And its control panel is refreshingly 
simple. So you can hop around the 
band fast to nail those OX stations. 
While other guys are warming up their 
amplifiers. you can be working the DXI 

Multimode versatility. The FT-
747GX is ready to go on LSB. USB. 
Cw. and AM . With provision for the 
FM-747 FM unit. 

You get 20 memories to store 
frequency and mode. Dual VFOs with 
split frequency operation for DX­
pedition work And manual band scan 

plus auto-resume memory scan via the 
microphone up/ down buttons. 

Great receiver. Utilizing a 
directly-driven mixer. the FT-747GX 
receiver feature superb overload 
protection. You also get factory installed 
narrow CW and AM filters. A one 
touch noise blanker. All mode squelch. 
RIT And a 20-dB attenuator for local 
QSOs. 

Lightweight construction. 
Housed in a metallized high-impact 
plastic case. the Ff-747GX weighs III at 
about 7'/.. poundsl With the loud­
speaker mounted on the front panel for 
maximum audio transfer. And internal 
heatsinking for the transmitter. rated at 
full power for FM. packet, RTTY. 
SSW, and AMTOR when used with a 
heavy-duty power supply. 

Available options. FC-lOoo or 
FC-7S7AT Automatic Antenna Tuners. 
FL-7000 SOO-watt Automatic. Solid­
State Linear Amplifier. TCXO-747 

Temperature Compensated Crystal 
Oscillator FA 1 4R Remote Antenna 
Selector. FRB-7S 7 Amplifier Relay 
Box. FP 700 Standard Power Supply. 
FP 7S7HD Heavy-Duty Power Supply 
MMB38 Mobile Mounting Bracket. 
MH IBR & MD-1BR Microphones. 

Discover the price / 
performance leader. Check out 
Yaesu·s low-cost FT747GX at your 
Yaesu dealer today. Because now. 
Yaesu puts priceless OX into your price 
range . 

South Midlands Communications Ltd 
S.M. House. School Close. 
Chandlers Ford Industrial Estate. 
Eastleigh. Hanls 505 3BY 
Tel: (0703) 255111 
UK Sole Distributor 

Fill your logbook. 
Without emptying your pocket. 
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NEXT 
MONTH 
Into the 1990s 

I 

with 
Practical Wireless! 

DECEMBER 1989 
(ON SALE NOVEMBER 9) 

VOl. 65 
NO. 12 

ISSUE 993 

PracticaIWireless ... 

16 Batteries Not Included 
Peter Rouse GU1DKD 

17 * Special Offer * 
18 

23 

End of Year Book Clearance 
Repeater Time Out Alarm 
Gus Montgomery GMOA TI 
PW Review 

known to all of its fr iends as PW launches 
in to the future with a st rong new edito rial 
team . New logo, new features, new 
projects, new ideas but not leaving behind 
m any old fa vouri tes. 

Alinco DJ-100E 144MHz Hand-held 
Mike Richards G4WNC 

* Interested in Ten Metres? 
Wh at goes on up there? .. Fi nd out in ou r new 
spec ial feature for eve rything on Ten. 

* Home brewing your style? 
PW kicks off into the new decade with new 
ideas and lots of interesting const ructi onal 
projects. Amateur radi o ideas, transmitting 
projects, short-wave receivi ng, test gear and 
ancilliaryequipment. 
We show you how to build them in PW! 
Reg ular "state ofthe art" fea tures. Read about 
the latest technology. 

* Favourites such as .. . 
"Antenna Clinic", "Understanding Ci rcuit Dia­
grams", " Swaps Page " . 
Famous faces, famous calls ... see them all 
along with the new features, in PW. 

* Prize puzzle competitions every month. 
Have a go and win a prize before the rest of 
the family do! Crosswords, wordsearch .. 
providing a lot of fun and great prizes l 

More pages, better, brighter paper along 
with a new crisp presentation style pro­
vide, at £1 .60, the best value-for-money 
radio communications magazine for the 
radio enthusiast of the present and the 
future. 
* TUNE TO THE FUTURE WITH PW -INTO 
THE 90s! 
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Understanding Circuit 
Diagrams - 20 
R.F. Fautley G3ASG 
Errors & Updates 
Packet Radio Update Part 7 
Roger J. Cooke G3LDI 
Enhancement of HF Signals by 
Polarisation Control Part 2 
B. Sykes G2HCG 

* Special Offer * 
Gamma LH735 Headphones 
A Future Lunar Radio Beacon and 
Transponder 
Pat Gowen G310R 
Antenna Clinic Session 10 
F.C. Judd G2BCX 

Regular Features 

Advert Index 20 Snippets 
Book Service 13 Subscriptions 
News Desk 20 , 35 Swap Spot 
On the Air 10 Write On 
PCB Service 

NEW STYLE PW on sale 14 Dec 

Editorial and Advertisement 
Offices: 
Pract ical Wi reless 
E nefco House 
The Quay 
Poole 
Dorset BH15 1PP 
'If Poole (0202) 678558 
(Out-of-hours service by 
answering machine) 
FAX Poole (0202) 666244 
Prestel 202671191 

Assistant Editor 
Dick Ganderton C.Eng MIEE G8VFH 
Art Editor 
Steve Hunt 
Technical Features Editor 
Elaine Richards G4LFM 
Technical Projects Sub·Editor 
Richard Ayley G6AKG 
Technical Artist 
Rob Mackie 

Editorial Assistant 
Sharon George 
Administration Manager 
Kathy Moore 
Accounts 
Alan Burgess 
Clerical Assistant 
Rachel Parkes 

COPYRIGHT© PW PUBLISHING LTD. 1989. COPYright in all drawings, photographs and articles published In Pracllcal Wifeless IS fully protected and 

reproduction or Imitation In whole or part IS expressly forbidden. All reasonable precautions are taken by Practical Wifeless to ensure that the adVIce and data 
given to our readers are reliable . We cannot however guarantee it and we cannot accept legal responsibil ity for it. Pnces are those current as we go to press. 

Practical Wireless. December J989 

Advertisement Manager 
Roger Hall G4TNT 
PO Box 948 
London SW6 2DS 
" 01 -731 6222 
Cell phone 0860 511382 
FAX 01 -384 1031 

Advert Copy and Make-up 
(Poole Office) 
Marcia Brogan 
" Poole (0202) 678558 or 676033 
FAX Poole (0202) 666244 
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1 O-CHANNEL PROGRAMMABLE SCANNER 

T Covers: 68-88 MHz VHF-Lo, 136-174 MHz 
VHF-Hi And 406-512 MHz UHF 

T Frequency Synthesized - No Crystals To Buy 
T LCD Channe. Display 
T Direct Entry Keyboard 
T Manual And Scan Modes 
T 1/8 " Jack For Earphone 

20-9139 

. : : 

20-9135 

200-CHANNEL PROGRAMMABLE SCANNER 
• Covers: 68-88, 108-136 MHz (AM), 

136.005-174, 380-512 And 806-960 MHz 
• Frequency Synthesized - No Crystals To Buy 
• Lockout Key Temporarily Bypasses 

Unwanted Channels 
• Two Speed Scan And Search 
• LCD Display And Switchable Backlight 
• 1/8" Earphone Jack And BNC Jack For 

External Aerial 

Practical Wireless, December 1989 
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N S RE CHE~PER\ 

\J
NICAtIO UR PR\CES ~ 

COMM iHE SM\LE - 0 
E SHOP VJ\iH Full range of Yaesu, Icom and Kenwood 

iH products, both new and used , in stock . 
"The New Standard was the talk 
of the Leicester Show, Bernie." 

Yes, I'm renaming it the 
"Norman Conquest". 

THE NEW STANDARD 
C520/C528 

DUAL BAND HANDHELD 
TRANSCEIVERS 

A,R.E, COMMUNICATIONS who were FIRST in importing the STANDARD C500, are yet 
again first to have stock of the new STANDARD C520 and C528. Here are 25 good 
reasons why you should consider the new STANDARD C520 

* Dual band receive 
* Full duplex transmit (between 2 & 70) * Receive coverage 130·175MHz, 330·470MHz & 820·960MHz 
* Handheld auto repeater facility * Select 5·tone pager facility 
* DTMF keyboard 
* Selectable RF power output * CTCSS option (programmable against frequency) 
* 5,10, 12.5, 20, 25 , 50KHz programmable step sizes 
* Programmable offsets between 0 and 39 .995MHz 
* 20 memories on VHF and UHF 
* Manual toneburst 1750Hz fitted 
* Reverse repeater facility 
* Power save 
* Squelch defeat * Dial illumination 
* Priority funct ion 
* Multiple scanning modes 
* Dual display * Separate volume and squelch control for each band 
* Full range of accessories available 
* Measures only 2.5ins x 7ins x 1.51ns 
* Full 5W output when powered by 13.8 volts dc 
* One year parts and labour warranty * Supplied complete with empty battelj' case , duplex antenna, belt clip and carlj'ing strap 

* THIS RIG WAS THE TALK OF THE LEICESTER SHOW 
VISIT US FOR A FULL WORKING DEMONSTRATION 
OF THE NEW STANDARD C520 and C528 

AND NOW "AN AFTER THE SHOW SALE" 
DISCONTINUED LINES - EX DEMO RIGS - SECOND HAND - ETC 

ANTENNAS RF AMPLIFIERS HF TRANSCEIVERS VHF TRANSCEIVERS 
TOKYO HI POWER SINGLE BANDERS 

TONO - MET AliNCO 3 IN 30 OUT UHF IDEAL FOR MOBILE USE - IC271 C5200E. IC 251 J. BEAM AND TET B.N.O.S. VHF. 1-3 IN 50 OUT JUST A FEW LEFT AT TR720 DUAL BAND 
MIXED BATCH 1-3 IN 100 OUT 

£225 TR721 DUAL BAND 

ALL NEW AND ALSO DEMO MODELS ALSO MANY SECOND HAND BARGAINS' 
20% OFF LIST ALSO AVAILABLE PHONE FOR CURRENT LIST ALSO EX DEMO MODELS 

YAESU CW FILTERS m01Z and ZO 
YAESU FN83 NICADS MICROWAVE MODULES FT ONE TS 430 WE ARE EXPECTING SOME 

TONO 9100 L432 100W, lINEARS FT 726 TS 680 EX-GOVERNMENT KENWOOD TS 930 IC 701 
TERMINAL UNIT 2 METRE TRANSVERTER NRO 125 IC 720 RECEIVERS IN NOVEMBER 

MUTEK PRE-AMPS DAVETREND SLOW SCAN NRO 135 IC 740 PLEASE TELEPHONE - THEY FT 707 TS 830 
ALL AT SILLY PRICES TERMINAL UNIT FT 77 TS 530 WILL BE A BARGAIN 

() . H 1\1 d F'd 9 'J() t - '10 ARE Communications Umited, 6 Royal Parade, rA'I penmg ours on 3\'· n 3\' •• " () ~ •• " ~ 
~O\\' OPEN SATliRDA \' \IOR~I~CS lO 00-1 Hanger Lane, Eating, London W5A lET, England ~ 
• • • J. pm Tel: 01.997 4476 Fax: 01·991 2565 ~ 
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IC-781 £4,500 
HF. SSB. CWo RTTY. AM . FM. 150W. 

IC-765 £2,499 
HF. SSB. CWo RTTY. AM. FM . lOOW. 

IC-726 £989 
HF/SOMHz. SSB. CWo AM . FM. 100W 

IC-725 £759 
HF. SSB. CW (AM.FM ). lOOW. 

IC-505 £529 
SOMHz. SSB. CW (FM) 3W/ 10W. 

IC-R9000 £3,995 
30KHz - 1999.99999MH z. 

IC-575 1 OW £1,042 
IC-575H lOOW £1,199 
28/S0MHz. SSB. CWo AM. FM. 

IC-R7000 £989 
25-1000MH z. 1025-2000MHz. 

IC-275E 25W 
£855 IC-275H 100W 

144MHz SSB. CWo FM. 

£1,069 
£1,039 

IC-475E 25W 
IC-475H 75W 
430MHz SSB. CWo FM. 

£1,185 
£1,250 

I 

THE ICOM RANGE SATISFIES 

4 Practical Wireless, December 1989 
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Count on us. 

MOBILE TRANSCEIVERS 

t 24 SET I 
'" IC-2400E FM 144 / 430MHz £635 t 2SET 

IC-228E 2SW £365 } 4SET 
IC-228H 4SW £385 <U!d~ _I FM 144MHz 
IC-448E 2SW £429 
FM 430MH z 

IC-2500E £675 '~ 
FM 430/ 1200MHz 

32E 

I i 12GE 

IC-290D 2SW £559 1\ ~I 

144MHz SSB. CWo FM . 
IC-49OE lOW £625 

IC-3210E FM 144 / 430MHz £499 430MHz SSB. CWo FM . 

IC-24s0 FM 144 / 430MHz £415 

IC-1201 FM 1200MHz £520 IC-2s0 FM 144MHz £295 
IC-4s0 FM 430MHz £310 

IC-2GE FM 144MHz £265 

PRICES AVAILABLE UPON REQUEST IC-4GE FM 430MHz £299 

IC-UX19 28MHz FM IC-32E FM 144 / 430MH z £399 
IC-901 MULTI BAND £799 IC-UXS9 SOMHz FM IC-2sE FM 144MHz FM (SS8) 144 /430MHz IC-UX129 1200MHz FM £275 

VARIOUS OPTIONAL FREQUENCY IC-UXS92 144MHz SSB.CW IC-4sE FM 430MHz £310 

UX UNITS INCLUDE ~ IC-UXR91 RX Unit FM.AM IC-12GE FM 1200MHz £365 

EVERY OPERATIONAL NEED 

H ....... Telephone S free.ol -charge on 0800 Ull4$, Mo/l.Fri 0900-13.00 and 14.00-17.30 ThIS ~ervice 's strictly for obtol'linS Infor/l\Otion 
about or ordering leom equIpment. We regretlhi$ CO/ll'lot be used by dealers or for repa" enquines and parts orders, thank you. 
Oalq'., Despatch on some day whenever possible. .r::::!:] 
Vha .. M ..... ~ Telephone orders tol<en by our /1\011 order dept. instont credit & interesI·free H.P. Z ~ 

Practical Wireless, December 7989 5 
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5l1li [ South Midlands Cc 
SCHOOL CLOSE, CHANDLERS FORD IND. EST., EASTLEIGH, HA 

FREE FINANCE BUY NOW SAVE MONEY 
DYNAMICDX 

WITH THE NEW FT1000 
Designed with no spared effort or expense for optimum performance and 
operability, the Fr-1000 is the fruit of over 25,000 man-hours of intensive 
research and development by Yaesu 's top design engineers. Instead of 
merely offering incremental improvements on existing designs or adding bells 
and whistles to an old model, the Fr-1000 project involves a wholly new 
approach to the application of the latest digital and RF technologies to today 's 
most demanding needs on the hf bands. Extensive surface-mount component 
technology allowed six microprocessors and five Direct Digital Synthesizers to 
be harmoniously integrated with a simple operator interface into a highly 
reliable full-featured transceiver optimized for serious hf applications. 

ADDITIONAL FEATURES 
Other features include adjustable IF width , IF shift, IF notch and APF controls. 
AGC presentable for fast, medium and slow + defeat, on/off selectable, 
preamp + adjustable attenuator - 6db, - 12db, - 18db. Adjustable - mic 
gain, RF power o/p, processor and drive controls. Built in electronic keyer with 
adjustable speed control. Twin independent frequency displays with mode 
indication + much more. 

OPTIONS 
SP5 ex1ernal us with audio filter 
DVS-2 Digital Voice message storage system 
BPF-1 Sub VFO filter unit 
YH-77ST Headphone for stereo or mono dual receive 
TCXO-1 High Stability oscillator unit 

BRIEF SPECIFICATIONS 
* General Coverage Receiver 100Khz-30Mhz 

* Ham bands TX 160-10m * Modes CW, USB, LSB, AM, FM, RTTY and PACKET * VFO steps 10Hz CW, SSB, Rny, 100Hz AM, FM, PKT * Auto antenna impedance range 16.7 to 150 ohms * Selectable receiver band widths 2.4Khz, 2Khz, 500Hz, 
250Hz * Dual band receiver tuning and monitoring with balance 
control 

* Power output up to 200 watts P.E.P. 50w AM * Sensitivity preamp on SSB/CW 0.25 micro volts 10db 
SIN * D.D.S. Direct Digital Synthesiser * Dual selectable noise blankers with adjustable threshold * Frequency stability ± 20ppm (0 to + 50°C) ± 200Hz F3 
± 0.5ppm (0 to + 60°C) , ± 150Hz, F3 with TXCO-1 fitted 

* 99 memories 

LEEDS CHESTERFIELD JERSEY BIRMINGHAM AXMINSTER 

~:;II(~a~~hem) ~o~~ i~~k~~:~dS) ~~e~m~n~G:~~ns ~~I~~i~k~~:d) f~e:e~":,a~~O Ltd 
Indusllial Estate New Whinington St. Helie" Jersey Alum Rock West St,eet 
Leeds LSJ 6JE Chesterlield Jersey 10534) nD67 Binningham B8 3HX AIminste, 
Leeds 10532) 35D6D6 Chest. 10246) 453340 9-5 pm Mon-Sat 1021-327) 149716313 Devon EX13 5NY 
9-5.Ja Mon-Sat 9.30-5.Ja Tues·Sat Closed Wed 9.00·5.00 Tues·F,i AIminste, 10297) 34918 
Closed Sat ahemoon 9.00-4 .00 Sat 9-5.20 Tues·Sat 

SOUTHAMPTON SHOWROOM open 9,00-5,00 Monday to Friday, g,00-1.00 Saturday, Service Dept open Mon-Fri 9,00-5.00, 
SOUTH WALES AGENT: John Doyle , Transworld Comms, Neath (0639) 632374 Day (0639) 642942 Eve . Closed Thursday. 
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tmmunicatio.Is Ltd ...... YAESU 
WTS. S05 3BY TEL: 0703 255111 FAX: 0703 263507 TLX: 477351 

0% INTEREST SUBJECT TO STATUS 

FEX 736/50 
FEX 736/1.2 
FMP-1 
FrS-8 
FVS-1 
D3000535 
D3000534 

FT736R THE KING OF VHF/UHF BASE STATIONS 

50MHz module 
1.2GHz module 
AQS Message Processor clw display 
CTCSS Tone Squelch Unit 
Voice Synthesiser Unit 
Keyer Unit B 
Fast Scan TV (ATV) Unit 

* 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 
£239.00 XF455MC 600Hz CW Filter £60.00 
£425.00 SP767 External Spkr clw AudiO Filters £69.95 
£189.00 MD-1B8 Desktop Microphone £79.00 

£60.38 MH-1B8 Hand Scanning Microphone £21.00 
£33.00 FIF232Cvan CATfTNC Interface for Packet & CAT £125.00 
£15.95 FIF232C CAT Interface for RS232 O/P £75.00 

£159.00 FIF65A CAT Interface for Apple It senes £60.00 

FT736R RRP £1359 CIW 2m & 70cms and full duplex 

PERFECT PORTABLES 
What could Yaesu engineers do to improve on the hugely popular FTx90R 
series? The answer was easy, they designed and built the FTx90R2 series. FT290R2 

FT690R2 
FT790R2 

£429.00 
£429.00 
£499.00 

The FTx90R2 series of transceivers provide high performance and a 2·5w 
output, when used with 'C ' cells or nicads, ideal for serious portable 
operators, or when combined with matching linears, an easy to use compact 
multimode mobile or base station. 

more could you ask from a transceiver? 

ALL THE ABOVE ARE SUPPLIED WITH 
FBA8, MH10E8 AND STRAP AS 
STANDARD. 

OPTIONS INCLUDE 
FL2025 2m 25w LINEAR £115.00 
FL6020 6m 10w LINEAR £109.00 
FL7025 70cm 25w LINEAR £139.00 
FBA8 EMPTY CELL CASE £27.00 
MMB31 MOBILE BRACKET £17.50 
CSC19 VINYL CASE £8.50 
NC26C NICAD CHARGER £11.50 
FTS7 CTCSS UNIT £40.00 

SMC NORTHERN (LEEDS) CLOSED SATURDAY AFTERNOONS 
'FREE FINANCE ON SELECTED ITEMS Free interlink delivery on major equipment YAESU DISTRIBUTOR WARRANTY 
On many regular priced items SMC offers Free Finance (on Small items. Plugs, Sockets, etc by post Ct . 15 Anten· Importer warran~ on Yaesu Musen products. Abty 
invoice balances over £t2O) 20% down and the balance over nas, cables, Wires & larger rtems. Lynx up to £5 Interlink staffeo and eqUipped Service Department. Dally 
6 months or 50% down and the balance over a year d~ivery available, upon request for Items other than oontact WIth the Yaesu, Musen-factory. Tens of 
You pay no more than the cash pncel radios Irom £7.30 depending on welQht. Same day thousands 01 spares and test equipment. 
Details 01 eligible items available on request despatch whenever poSSible. 

'Subject to status. PRICES & AVAILABILITY SUBJECT TO CHANGE WITHOUT PRIOR NOTICE 
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~ QRP KITS AT.QRP PRICES! ~ 
AN 80m CW QRP Tx/RX 
KIT FOR £76.25! 
* Ready Built - £126.50 * Complete in EVERY detail! 
* VFO, AF Filter, Sidetone etc! 
* Fully Detailed Manual! 
Other Super Kits include: 
3 BAND RECEIVER, ATU's, AUDIO FILTER etc etc ... all 'well styled' and 

complete! 

For full details of the DTR3 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 (callers by appointment only). 

Manufacturer of FUU RANGE OF 432, 144, 50, 

[MI II ~~~~?~~~=~~~~~~ 
ANTENNAS Current Price List send SAE to: 

ALAN KELLY COMMUNICATIONS LTD 
3 STOKE ROAD, ASTON FIELDS, BROMSGROVE, WORCS BOO 3EO 

Tel : 052771165 Fax: 0527 32042 

LOUDENBOOMER!! ! 
400W O/P, Mains Powered, 9 Band HF Linear 

Introductory Offer: Only £499, direct from the designers:-
S.R.W. Communications Ltd, ASlfIlD HOUSE, The Green, Swinton, 
MALTON, N. Yorks. YaH OSY. Tel (0653) 697513. Please write or 'phone 

Steve Webb G3TPW, for more details and leaflets. 

SOUTH MIDLANDS 5 M C COMMUNICATIONS 
GET SET FOR THE LONG 

WINTER NIGHTS WITH 

SMC AUTUMN MADNESS 
LIMITED STOCKS OF HY-GAIN 

New Price Carr. 
TH2MK3 2 ele 10·20M Save £60 £199.00 £ 7.50 
TH3JNR 3 ele to·20M Save £40 £259 .00 £ 7.50 
TH5MK2 5 ele 10-20M Save £150 £499 .00 £10 .00 
TH7DXX 7 ele 10-20M Save £150 £599 .00 £10.00 
204BA 4 ele 20M Save £100 £320 .00 £ 7.50 
205BA 5 ele 20M Save £100 £424.00 £ 7.50 
EX14 5 ele 10-20M Save £100 £-399 .00 £10 .00 
18AVT Vertical 10-80M Save £40 £132 .00 £ 5.00 
18V Vertical 10-80M tapped Save £9 £ 39.50 £ 5.00 

AND TO ROTATE THEM 
HAMIV Medium/H. Duty Rotator Save £60 £299.00 FREE 
T2X Heavy Duty Rotator Save £70 £379.00 FREE 

ALSO AVAILABLE 
AR200XL Light Duty Rotator £38.50 FREE 
AR200AB Thrust Bearing for AR200XL £17.50 FREE 
HF3VNB 3 Band Vertical 10/181 

24MHz £79 .00 £ 5.00 

SMC LTD I SM HOUSE, SCHOOL CLOSE I CHANDLERS FORD 
INDUSTRIAL ESTATE I EASTlEIGH, HANTS S05 3BY. 

Tel: (0703) 255111 . Telex: 477351 SMCOMM G. 
Fax: (0703) 263507 

~ 
VISA I -

e.M. HOWES~ Mail order to: EYDON, DAVENTRY 
NORTHANTS NN11 6PT 
Tel: 0327 60178 

8 

COMMUNICATIONS ~ 

NEW! DIGITAL READOUT! 
The new HOWES DFDS kit helps gIve that '·prolesslOnal"' look to your home·brew receiver. 
transmitler or transceiver protcct. However. the most Important feature of a digital frequency 
display, IS thai II enables more accurate netting to standard working frequenCies, the GRP 
ca lling Irequency for example. II you are tuned ··spot on·· then your CO call IS more likely 10 
be heard by those monolorong the Irequency. LIsteners WIll also find lhe DFDS WIth ItS 100Hz 
resolulion, a boon for flnduIQ the fixed frequency stations With preciSIOn, and repeatability If 
you know the frequency you are hstenlng to accurately, you can always retune to the same 
spot. 

* F,ve dIgit .43'· high LED dIsplay. 
* Covers t 10 30M Hz Without prescaling. 
* Connects directly to all HOWES VFOs. and With lhe CBA2 buNer amplifier. can 

be connecled to all HOWES receivers except TRF3 
* Assembly IS straighHorward. but neat solderong IS reqUired I 

HOWES klls have always oNered a way of bUilding excellent equIpment at a reasonable 
cost. now With the DFDS digital frequency dIsplay you can add the maIn Visual feature of 
factooy bUilt gear. 10 your home-brew station. It will look the ··bee·s knees·' With a DFDS' 

DFD5 kit: £39.90 Assembled PCBs: 1:59.90 

HOWES CBA2 Buffer Amplifier. 
A counter CIrCUli can not be con~ed directly to the OSCillator stage 01 a receiver Without 
chronoc frequency pulling. The CBA2 buNer amplifier proVides the Isolation you need to avOId 
these problems, and so enables a digital readout to be used With all the direct converSIOn 
receivers In our range. 
CBA2 kit: 1:5.80 Assembled PCB: £8.90 

DXR10 10, 12 & 15M AMATEUR BAND RECEIVER. 
This receiver kIt IS deSIgned 10 enable you to enjoy long dlslance receptIOn. SSB and CW 
stations can be heard from all comers of the globe on these bands. now that the sunspot 
level is high. You Will hear almost as much With the DXR 1 0 as With the most expenSive sets. 
The performance lor a Simple receiver is amazing! ReqUires (me 50pF tuning capacitor. 

DXR10 kit: 1:24.90 Assembled PCB: £36.90 

DcRx20 20M AMATEUR BAND RECEfVER. 
A stralghforward Single band receiver kit . lhe DcRx20 has been the IntrodUction to amateur 
radio for many beginners. It offers world,wlde reception on the most popular long distance 
band. We have a companion transmlner (MXT20) lor the licenced amateur. and thiS simple 
set can be expanded Inlo a full transceiver If you Wish. Two 50pF luning capaCitors (£1 .50 
each) are reqUired, Receives SSB and CW stations. Versions of the DcRx are also available 
for t 60, 80 and 40M amateur bands and also for Ihe S.4SMHz HF almand. 
DcRx kit: £15.60 Assembled PCB: 1:21 .50 

mFJ SHORTWAVE BROADCAST RECEfVER. 
The TRF3 WIll PICk up statIons from all over the world It tunes from around S.7 to 12.8MHz In 
three bands. covenng most of the regular shortwave broadcasters. Plenty 01 audio output IS 
available for loudspeaker or headphones. and It can operate With large or small antennas. 
This kIt has been des.gned With the beginner In mind. and It makes an excellent Introduction 
to st'lOrtwave hstenlng. ReqUires one 50pF tuning capaCitor 

mF3 kit: £14.80 Assembled PCB: £20.20 

AA2 ACTIVE ANTENNA AMPLfFIER. 
Build your own miniature active antenna for long . medium and shortwave receplton with our 
veoy popular AA2 kIt. 6 or 8 feet of wore and the AA2 amplifier WIll give Similar sognal strenglhs 
to much larger conventional antennas. You can also make your miniature antenna rOlatable 
to reduce interference · you can 't do that With a long wire' If you are limited for antenna 
space. need a rOlatable medium wave antenna. or simply need a compact portable antenna 
for holiday use. the AA2 can help. 

AA2 kit: 1:7.50 Assembled PCB: £11.50 

ASLS DUAL BANDWIDTH FILTER. 
Add extra selectIVity to your receiver with the 
HOWES ASLS filter. Sharper roll ·oN for SSB 
and a 300Hz bandwidth CW filler give a veoy 
useful Improvement WIth all the popular Japa· 
nese recelversltransceivers. Easy to build. Slm· 
ply connects In hne with your external 'speaker 
or ·phones. no mods to the radio are needed. 
Very worthwhile statIOn accessory. 

ASLS kit: £14.90 Assembled PCB: 1:22.50 

All HOWES KfTS Include a good quality Pronto 
ed CirCUIt Board. WIth the parts locatrons 
screen pnnled on It for easy. accurate assem· 
bly. All board mounted components are sup­
plied. as are full . clear InstructIons. Sales and 
technical adv1ce are available by 'phone dUring 
offIce hours. For specIfIC product Informatton 
sheets. or a copy 01 our Iree catalogue, please 
send an SAE. 

Please add £1.00 P&P to your total order 
value. 

73 de Dave G4KQH, 
Technical Manager. 

Practical Wireless I December 1989 
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MERLIN WAY, BOWERHILL, 
MELKSHAM, WILTSHIRE SN12 6TJ . 

Y ERLIN Tel: 0225 706886. Fax: 0225 708594 

SYSTEMS 
WIZARDS PACKS 

THIS MONTH'S WIZARDRY 
The WIZARD PRECISION FILTER 

240 volts AC. 13 amps Inpul. 4 oH IEC 6 amp 
sockets outpu!. OniOIf SWllch. PreCIsIOn Pot­
te r block RFI hlter VDR. Mains lead and 
Plug. Merlin made case and built and tes ted 

This !ilter helps to remove your RF lrom Ihe 
house WIfing 

Price £27.48 VAT Paid P&P £3.00 

The WIZARD'S best 13.8 volt PSU kit so 
project 

In the kit: Pre built PCB. Super Mains Trans­
former. 3 Inch Cube Heatslnk. 60000ul Elec· 
tro lytlC. 25amp Bridge Rectifier. 12V DC Fan. 
Mains Filter. OvelVolt Relay. LED Indicators. 
Amp Meter, Fuse Holders. Terminals and 
OniOH S Wllch. 

This P SU has an output of 8arnps and 8 to 
18amps Intermittent. With a full set 01 data 
sheets 

Price £33.80 + £ 4 .50 P&P 

LINEAR AMPLIFIER BUILDERS 
8 oH 220ul 400v Elect rolytlcs With mounting 
clips 

Price £15.00 post paid 

We .... ould like to thank all aUI new CUSlOrnCfS 01 1989 tor 

l~'f,~U:~~n~ra~~~rc~ay~~ ~~~ :!~:y~ g~ol~~',~g~o~~~6~ 
new Wll31dl"1 
Sorry 101 the delJY over Ihe list Out we have put all our stock 
on computers alld Ihls has taken "me Ihls IS Ihe WU3rds 
worst enemy' 
WELL A HAPPY CHRISTMAS AND ALL THE BEST 
IN 1990 FROM JOHN THE WIZARD 

~~~ ~l ~~~~ ~~I~~~~IIOal~h~Uu~'I~t;fdl~~k~~d 
f)'tub,llons. If you would like a list ol lhese. IU~' give Ille a 
rrng' 
Storno Mobile Radio Telephone 
Type 634 
68-68 MHz 
12 5 KHI Cannel Spacing 
• 25KHz OrVlJhOn 

Max BandY/IOIh 1000KHz 
Rf Output Po .... er 10 ..... all~ 
Mod FM 
SenSItivity 0 7UV 
12 Votl or ?oW Input DC with Control Gear and Oa! .. 
OK lor 4 ml 
Price £:25.00 + £:5.00 P&P 

THE WIZARD POWER CUBE 
Specification 

1 20 Amp Hour Dry!l! Bauery 
2 I"bullt MaillS Charger 
3 RF Filtered 
4 Solar Cell Input (Cells optional) 
5 Compact Size Porlable 
6 Merlin Made 

Price £76.00 + P&P £8.00 

Printed CircUit Permanent Magnet Molor GeneralDI With loothed bell reduction drive Input Output 2VOC to 30VOC 
at upto 10Amps Pflce fl 4 00 • £350 P&P 
New 10 Conllollcr Card fOf the above and others Input power. and oplD 50VDC Ihls will give (I Single 5k ohm 
pot vaflable speed 10rNard and reverse Pflce £7 50 ' £250 P&P 
COMPRESSORS-Gast rotary alf vacuum pump 20Ps/29mvac t 12th HP 240v.c motor Good lor Oesoldeflng 
Alfbrush work Just £17 00 - f3 00 P&P 
IN THE WIZARDS OEN !-We have from tllllC 10 IIfnc the follOWing new and S H stock Printers, Monitors mono 
colour Valve amps and PSUs lOIS 01 odds and ends 
MORE OATII-RII'g Ihe WIZard on 0225 706866 (OdY IIIne) 0225 763027 (Homel FOI more IOlormal lon or 101 a 
VISit to the walks 
PAYMENT-Access Cheque PO and Cash Post and Packmg on components f' 50 Over £20 00 f t 00 Plcase 
add VAT to tOlal 
Thank you John and Adrian the Sorcerers Apprenttccl 

RST 
RST MAil ORDER CO. 

LANG REX SUPPLIES lTD, 
1 MAYO ROAD. 

CROYDON, 
SURREY CRO 20P . 

SPECIAL EXPRESS 
MAIL ORDER SERVICE 

£p 
Al31 4.00 EM81 250 PL519 6.00 GAK5 5.99 6I<D6 12.00 
CL33 6.50 EM87 250 PL802 6.00 GAL5 1.50 6L6G 7.50 
DY8&7 1.50 EN91 650 PY33 2.50 6AM6 6.02 6L6GE 5YL 9.00 
DY80, 1.50 EY51 275 PY81 1.50 GAN5 4.75 6L6GCS<rrens4.50 
E88CC 10.33 EY86 175 PY82 1.50 GANaA 4.50 6L6GCGE 9.00 
El 80F 12.05 EY88 175 PY83 1.25 GA05 3.25 6L7 2.50 
E810F 35.48 EYSOOA 300 PY88 2.00 

GAR5 2500 6L06 8.50 
EABC80 1.25 EZ80 1.50 PY50QA 4.00 

6AS6 8.66 607 3.75 
EB91 1.50 EZ81 1.50 PY800 1.50 

GAS7G 8.75 12AX.7A 4.50 
EBF80 1.50 GY501 300 PY801 1.50 6RHH8ISKN8 
EBF89 1.50 GZ32 4.00 00V02-6 19.50 GAT6 1.25 

10.00 GAU5GT 500 EC91 8.00 GZ33 4.75 00V03·1O 5.00 
GAU6 2.SO 6SA7 3.00 

ECC33 4.50 GZ34 MuHlGE 00V03·10 Mull 
GAW8A 3.75 65C7 2.75 

ECC35 4.50 7.50 15.00 65G7 M 2.50 
ECC81 1.75 GZ37 4.75 00V03-20A 687 3.25 6SJ7 3.25 
ECC82 1.75 KT6, 7.50 25.00 688 3.25 

65K7 3.50 
ECC83 SIemens us KT66 15.00 QQV0640A 68A6 150 

65L7Gl 3.00 68A7 5.00 ECClI5 3.50 KD7 Gold lion 27.50 
68E6 1.50 65N7GT 3.00 

ECC88 350 1200 QQV06-40A Mull 
68H6 2.SO 6557 2.75 

ECC91 .93 KT88 15.00 39.50 
6BJ6 2.25 6U8A 2.25 

ECF80 150 N78 1500 OV0312 6.80 6V6GT 4.25 
ECH35 300 OA2 3.25 R18 3.00 68N6 2.00 6X4 3.00 68Q7A 3.SO ECH42 350 OB2 4.35 RI9 924 

68R7 6.00 6X5GT 1,75 
ECH81 3.00 OC3 2.50 SP41 6.00 

68RaA 3.SO 12AX7A 4.50 
ECl80 150 003 2.SO 51'S 1 4.00 

6B57 6.00 12AX7 1.75 
ECl82 150 PC86 2.50 U19 13.75 12BA6 2.50 
ECl8J 3.00 PC88 2.SO U25 2.SO 68W6 6.00 

12BE6 2.50 
ECl86 1.15 PC92 1.75 U26 2.SO 68W7 1.50 

12BY7A 3.00 68Z6 2.75 EF37A 5.00 PC97 1.75 U37 9.00 
6C4 1.25 12El 17.00 

EF39 2.75 PC900 1.75 UABC80 1.25 12HG7 4.50 
EF41 350 PCF80 2.00 UBF89 1.50 OC6 3.50 30Fll/2 1,38 
EF42 450 PCF82 1.50 UCH42 4.00 OCB6A 2.SO 

lOP. 2.50 
EFSO 2.50 PCFB6 2 .50 UCH81 2.50 OCtl6GA 5.00 

lOP I9 2.50 
EF54 500 PCF801 2.50 UCL82 175 OCL6 3.75 JOPl1 3 1.80 
EF55 350 PCF802 2.SO UCL83 275 OCH6 13.00 30P114 1.80 
EF80 '75 PCF805 1.70 UF89 2.00 OCW4 8.00 

5728 65.00 Ul41 10.00 6D6 3.SO EF86 500 PCF808 1.70 UUI4 1.75 6005 8.SO 805 45.00 
EF91 2.95 PCH200 3.00 UY41 4.00 600GB 4.75 807 3.75 
EF92 6.37 PCt.82 2 .00 UY85 2 .25 aliA 18.33 
EFl8J 2 00 PCL83 3.00 VRlO5IlO 2.SO 6EA8 3.00 812A 52.SO 
EFI84 200 PCL84 2.00 VA 150130 2.50 6EH5 1.86 813 65.00 
EH90 , 75 PCL85 2.SO Z759 25.00 6F6 3.00 866A 35.00 
EL32 2.50 PCL86 2.50 Z803U 25.00 6GK6 3.SO a72A 20.00 
EL33 7.50 PCL805 2.50 202 1 3.25 GH6 3.00 93lA 18.SO 

El.34 Muflard 10.00 PDSOO 6.00 3B28 SO.OO GHS6 3.n 2050 7.SO 
4CX2SOB 61 .00 6J5 4.SO 5763 6.80 

E134_ 4.50 PFL200 2.50 5A4GY 5.SO 6J6 2.00 5814A 4.00 
E1J6 2.50 PL36 2.SO 5U4G 4.SO 6J7 4.75 5842 10.00 
Ell80 2500 PL81 1.75 5V4G 2.SO 6080 8.00 
ELB' 5_25 PL82 1.50 5Y3GT 3.SO 6JB6A 10.00 6146B GE 15.00 
EL84 225 PL83 2.SO 513 4.00 6JEOC 8.SO 6550A 12.50 
EL86 2.75 PL84 2.00 5Z4GT 2.SO 6JS6C 9.00 6883B 9.SO 
El91 7.39 PL504 2.SO &301.2 1.75 6I<6GT 2.75 6973 8.75 
El95 2.00 PL508 5.50 GAB7 3.00 61<7 3.00 7025 4.SO 
ELJ60 18.50 PL509 6.00 GAH6 5.00 61<8 3.00 7027A 11 .00 

7586 15.00 

Tel . 01-684 1166 Open dally to callers M on·Fn 9 a.m.-4p.m. Fax: 01-684 3056 
7587 23 .00 
7868 8.50 

~ 
Valves. Tubes and TranSIstors - Closed Saturday 

Terms C.W.O. only, allow 7 days for delivery PrICeSOOfrecl when 
Quotations fOf any types not listed S.A.E. gOIng to press 

Prices exduding Post and packing £1 .00 per order + VAT Telex 
VAT add 15% vtSA CARDS ACCEPTABLE OVER TELEPHONE ~08 

Practical Wireless, December 1989 

The SW-reception system of the future on 
professional level for the serious DX-er! 
POCOM@ PFC-100 
Intelligent Frequency-Controller 
for ICOM R-70/JRC NRD-515 

IIII 
Ii ... - (Jl 

""l -, n 

PFC-100 FEATURES: 

Nonvolatile memory for 100 complete operation settings 
- all functions can be programmed from the keyboard -
versatile timer functions (on/off) ; 6 outputs can be 
switched separately - automatic memory channel and 
frequency scan modes with freely definable parameters 
- frequency offset mode for converter usage - alpha­
numeric liquid crystal display - intelligent selftest func­
tions - 6kByte user ram, 16kByte operating program -
low power consumption 8 Bit CMOS CPU - easy 
software adaptation for future modifications - developed 
and manufactured in Switzerland by Poly-Electronic. 

The efficient monitoring of the complete SW-range calls 
for the use of modern receivers which should offer a 
large amount of operating comfort. Recently good receiv­
ers such as the popular ICOM R-70 and the JRC NRD-
515 have become available on the market, but they lack 
the optimal microprocessor-supported operating possi­
bilities. These requirements are fulfilled by the intelligent 
programmable frequency controller POCOM PFC-100 
from Poly-Electronic. 

The use of up-to-date circuit technology contributes to 
the class of this innovation which meets the highest 
demands of all active SW listeners. Together with one of 
the two receivers (ICOM/JRC) the PFC-100 permits an 
unsurpassed degree of operational ease due to the 
consequent use of a microprocessor and comfortable 
software. 

Large S.A. E. for details. Pnce to be announced. 

Dewsbury Electronics offer a full range 
of Kenwood Equipment always in stock. 

We are stockists of POCOM - JRC - TAR - DIAWA ­
MICROWAVE MODULES - BNOS - LOWE - STAR 

MASTER KEY 

AccessiBarclaycard Accepted Licensed CredIt Broker 

Dewsbury Electronics 
176 Lower High Street, Stourbridge, 

West Midlands OV8 1TG 
Telephone: Stourbridge (0384) 390063/371228 

Instant H.P subject to status, Access , 
Barclaycard and real money. 
Open Monday thru Saturday 

9 
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WRITE ON .. . the page where you have your say 

The fiSL Carry On 
Sir: 

I am writing in reply to 
the letter" All about 
QSLing" in the October 
1989 Practical Wireless. 

I am a short wave 
listener of many years 
now. I wonder how many 
readers who are amateurs 
or listeners have 
experienced the thrill of 
receiving their first QSL 
card from some far off land 
or amateur. I also wonder 
how many have had that 
"sinking dejected" feeling 
after spending many hours 
tuning, many months 
waiting and many pounds 
invested for what? 
Nothing. 

Amateur radio and short 
wave listening are not 
cheap hobbies these days. 
So come on amateurs and 
broadcast stations, let's 
have some replies. After 
all, you never know who is 
listening and when their 
services may be of use, as 
mentioned in "Brickbats" 
and the recent hurricane in 
the Caribbean proved . 
D.J. Lawery 

Valve Memories 
Sir: 

Your correspondence reference "Bright Emitters" stirs 
memories and perhaps you may be amused by the following. 

Just after the War, I visited a Post Office receiving station 
just outside Cupar in Fife. This was the eastern end of a 
transatlantic channel that was then kept as stand-by in case 
the cable took a dive. 

The receiver room had dimensions akin to those of aBBe 
medium wave transmitter hall and, right down its exact 
centre, was a long line of unlit racks many of which 
apparently held a single enormous valve. Fresh from the 
Royal Navy, I fancied myself back in the alarming presence 
of six transmitters. 

At the far end of the room one of the most beautiful 
creations I have met; bored shift engineers had constructed 
a transatlantic loop antenna that I could easily walk through 
- and did so several times! 

The PO engineer muttered something about bright­
emitters and filaments only, walked to wall and threw a 
jumbo-sized knife switch. As the valves came slowly to life 
the stygian gloom was transformed to the likeness of a 
modern colour TV studio and the temperature noticeably 
began to rise. 

I have often wondered if, out there somewhere, a retired 
Post Office Engineer has his sideboard framed in a 
beautifully-constructed loop antenna? 
K.H. Green 
Tintagel 

Sir: 
Reference the article in 

Practical Wireless, October 
'89 "Go Anywhere Slim Jim 
Antenna for 430MHz" 
written by Tony Martin 
G4XBY. 

May I respectfully point 
out that as the designer of 
the Slim Jim antenna 
(originally for the 144MHz 
band) and published in an 
earlier edition of Practical 
Wireless, that the antenna 
has virtually NO directivity 
gain. 

Mr Martin is, I'm afraid, 
wrongfully claiming that his 
version of this antenna for 
430MHz has a gain of 3dBd 
(d indicating gain over a 
dipole) . Being in effect an 
"end-fed" folded dipole, the 
Slim Jim has a purely 
theoretical directivity gain in 
either omnidirectional 
(vertical) or cosine 
(horizontal) mode, of only, 
0.08dBd . This is so small as 
to be not worth considering, 
even if obtained in practice. 

Therefore in any 
performance specifications I 
have given for the original 
and " mechanically" 
different versions of the 
Slim Jim for 144MHz 

Poole 
'--______________________ ----1 operation , and my 430MHz 

Sir: 
By what divine right 

does D.J . Burton think that, 
by virtue of contributing to 
a couple of the smaller 
publications, he is qualified I 

to vilify his fellow 
amateurs as he does in his 
rather paranoid letter? Any 
list of the sort suggested 
would accomplish nothing 
except give these people 
additional ego-trips. 

In any case, no 
publisher would, for 
obvious reasons, print 
same. Those of us with 
possibly longer memories 
than Mr Burton will recall 
some years ago a similar 
self-appointed 
"policeman" had the same 
idea. I do not recall all the 
details, but the case 
certainly went to court, and 
the bruises, both financial 
and physical, were felt for 
some time. 

Apart from the theft of 
IRCs, which is 
reprehensible, our mutual 
friend must bear in mind 
that nobody is under any 
obligation to reply to 
unsolicited 
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communications in which 
he has no interest. In 
addition, those friends of 
mine who receive QSLs 
say that a large proportion 
are frankly so much waste 
paper. Especially those 
from some s.w .l.s who 
usually fail to give detailed 
information such as 
comparative signal reports 
compared with other 
stations. The attitude so 
often is " I have heard you 
once at S9, now you are a 
rotter as you do not send 

me a card" . 
Possibly, now that what 

was once amateur radio is 
becoming just another TV 
gain, those who must have 
something in print will be 
able to get this direct from 
their computers and the 
rest of us will be able to 
enjoy ourselves without 
the continual hassle over 
contests, cards, squares, 
countries, prefixes, islands, 
honour rolls, etc. 
A.J. Hind 
West Barnes 

LETTERS TO THE EDITOR 

version as published in 
Practical Wireless March 

1

1983 (repeated in Wires and 
Waves), the directivity gain 
has always been quoted as 
unity (OdBd). 

I should also mention 
that if a 430MHz version of 

I this antenna is mounted at 

I 
the centre of a metal car 
roof, then maximum vertical 
angle radiation will be high, 
probably in the region of 30 
degrees, as the car roof will 
behave as a quite efficient 
"ground-plane". The near 
"free-space" performance of 
the antenna, which would 
otherwise allow maximum 
vertical radiation to occur at 
nearly zero degrees, will be 
completely spoiled . 

Maximum vertical 
radiation as high as 30 
degrees represents a 
considerable loss of 
radiated r.f . power at angles 
nearly parallel to ground. A 
better, although not perfect 
performance, as found 
during field strength 
measurements and road 
trials of a 430MHz Slim Jim, 
would be obtained with the 
antenna " gutter mounted" . 
F.C.Judd G2BCX Norfolk 

Practical Wireless, December 1989 
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Radiophile NEWSDESK ... Compiled by G4LFM 
--------------------------------------1 The Radiophile is now 

Terminal Blocks 
A new range of ULJCSA 

approved p.c .b.-mounted 
term i nal blocks is now 
available from Watts 
International Components 
Ltd ., of Chichester. 

These heavy duty PBS 
terminal blocks are rated at 
15A and up to 250V and have 
an insulation resistance of 
2kV. With M3 and M4 
terminal sizes , they are 
available from 2- to 12-way, 
in either straight or right­
angle terminals . 

Applications include 
power supplies, alarm 
systems controls; indeed 
anywhere there is a high 
power termination 
requirement. Snap-fit clear 
plastic covers are also 
available as an option. 
Watts International Ltd., 
No.4 
Phillips Business Centre, 
Terminus Road, 
Chichester, 
West Sussex PO 192UL. 
Tel: (0243) 533479. 

Vintage Wireless Swapmeet 

The 8th Aerial Christmas Vintage Wireless Stall Sale and Swapmeet is to be 
held at Clarence House near Bristol on Sunday December 3. 

A special feature will be a working display of vintage television sets and, of 
course, the usual Christmas Fare and refreshments ! 

Entrance is strictly by advance ticket - booking forms are avail able by send­
ing an s.a .e. to : . 

Mrs O. Roe, 7 Ashdown Road, Portishead, Bristol BS20 BOP. 

Mr Rowe has been read­
ing with great interest, the 
letters in your letters column 
about the old ST Radios. 
With his brother, he has been 
trying for quite sometimeto 
get information on the last 
radio made, the ST Super. 

If you can help, contact 
him at: Mr E. Rowe, 11 Thor­
stone Drive, Irby, Wirral, 
Merseyside L61 4XR. 

Could any reader please 
help with information on 
how to receive SSTV to an 
s.w .1. now turning after 20 
years to this mode on the 
h,f, band . Derek Lawrence is 
using a Sony ICF-6700W and 
a Spectrum 128 with a RMS-
3 program. He can find the 
signal, but cannot resolve it 
into a picture . Derek Law­
rence. 145 TudorWay, Dines 
Green, Worcester. 

Can You Help? 
What is the equation for 

converting metres into MHz 
and vice versa . Kevin 
Langthorne used to havethis 
equation in a computer pro­
gram, but has sold th e com­
puter and the program has 
been lost. Can anyone help? 
Kevin Langthorne, 127 Black­
fell Road, Blackfell , Wash­
ington, Tyne & Wear NE37 
1JU. 

Has anyone got a manual 
or circuit diagram of a Pye 
Table Radio model PE340? 
Photocopies would do, and 
all expenses will be met. 
Chris Buckhurst, 66 Corring­
ham Road , Stanford - Ie ­
Hope, Essex SS 17 OAE. 

Mr Porritt is curious about 
BERNE (sometimes pro­
nounced BERNA) Radio. He 
listens to Berne Maritime on 

a number of frequenc ies -
4.379, 8.784 - all messages 
seeming to involve ships in 
the Mediterranean. Its loca­
tion is Berne Switzerland -
200 miles inland, why there? 
Is the transmitter up in the 
Alps? H. Porritt . 7 Birney 
Edge, Danas Hall , Ponteland 
NE209JJ . 

Mr Levers is looking for a 
service manual/ information 
on the GEC HF Communica­
tions Receiver type RC410/ 
R or RC411/R. All costs will 
be pai d. M. Levers "Waver­
ley ", Independent Hill , AI ­
freton , Derbys DE5 7DG. 

In May 1983, Brookes 
Electroni cs Ltd advert ised 
their FDU7 - a frequ ency 
display unit to replace the 
dial on an FRG-7. MrWhay­
man fitted this and until now 

Practical Wireless, December 1989 

back under the sole editor­
ship of its founder, Chas E 
Miller. A host of interest­
ing features covering serv­
icing, restoration , nostal ­
gia and constructional 
projects will be appearing 
in the magazine. Existing 
subscribers w ill have their 
subscript ions honoured in 
full, but new UK subscrip­
tions will cost £10. Full 
details from 
The Radiophile, 
"Larkhill", 
Newport Road, 
Woodseaves, 
Stafford ST20 ONP. 

Low-cost Iambic 
Kever 

The PEK- 1 electronic 
keyer is assembled on a high 
quality CAD designed p.c.b . 
measuring only 74 x 61 mm. 
This means it can be built 
into existing equipment or, 
with the addition of case and 
connectors , can form a 
stand-alone unit. 

The keyer can be used 
with either single or twin 
paddles, and features dot 
and dash memories, a built­
in speed control, sidetone 
output and low power con­
sumption. Both solid state 
v.m.o.s. and relay output en­
able a wide range of trans­
mitter key ing options. 

Priced at £22, the PEK-1 is 
available mail order from: 
Proelectron, 
35 Cromwell Road, 
Cheltenham GL52 50N. 

it has been sat isfactory. Now 
only the hundreds digit is 
indicating, erratically "0" or 
"9" with or without a signal 
input. He can't find Brookes 
Electronics any longer, can 
anyone help with either their 
address or how it works? J . 
Whayman. 95 Elizabeth 
Avenue , Little Chalfont. 
Amersham , Bucks HP6 6RS. 

Peter Wessels would like 
to construct his own spark 
transmitter and coherer de­
tector. Does anyone has 
construction details about 
these subjects, or does any­
one know the titles of suit­
able books? He is also look­
ing for a circuit diagram of a 
Novak valved receiver, 
probably from the 1950s. 
Peter Wessels PA3FLG, 
Middelstraat 20, Nieuw 
Beijerland, 3264-ZH Holland. 
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Newsdesk .. . Compiled by G4LFM Reallocation of 
------------=------='------------~ Callsigns 

Knobs, Washers & Spacers 
Moss Plastic Parts produce a range of over 60 different knobs as well as a range of white 

polypropylene dished washers and spacers. 
There are round knobs with diameters as small as 3/8in and up to 1.2Sin. Like the other 

shapes supplied they have either a part drilled hole or a through hole. Hole sizes can be 
specified from 2mm up to 19mm. All the knobs manufactured in polythene, are available 
in a wide selection of colours. 

The dished washers and spacers are available in a variety of sizes for between S/8 and 
1.2Sin diameter tubes. 

Moss Plastic Parts Ltd., Langford Lane, Kidlington, Oxford OX5 1 HX. Tel: (0865) 841100. 

Catalogues 
A new 8-page full-colour 

brochure has been produced 
by STC Electron ic Services 
on its extensive range of 
mUlti- layer ceramic, surface 
mount chip and moulded as 
well as dipped radial leaded 
capacitors from Syfer 
Technology. 

Doped Diodes 
The Microwave Division of Marconi Electronic Devices 

Ltd ., have announced the general availability of a new range 
of GaAs planar doped barrier diodes. 

These advanced 3-S material technology diodes offer the 
advantages of high pulse burn-out resistance, low local 
oscillator drive requirements and high tangential sensitiv­
ity. These advances, together with improved I.f. sideband 
noise performance, give extremely good detection sensitiv­
ity and enhanced temperature stability. 

The diodes are available for either mixer or detector use 
in three outlines. Microstrip I.i .d . for use to 20GHz, low 
parasitic micro-I.i.d. for higher frequencies to 40GHz and 
metal.ceramiclmetal for coaxial or waveguide assemblies. 
Alternatively, the devices are available as MESA naked 
chips. 
Marconi Electronic Devices Ltd., Microwave Division 
Doddington Road, Lincoln LN6 3LF. Tel: (0522) 500500 

The publication highlights 
the multi- layer ceramic chip 
capacitor range with nickel 
barrier solderable termina­
tions, which prevents the 
dissolution of silver elec­
trodes and base termination 
mater ials into the solder 
during the bonding opera-
tion. ~--------------------------------------------~ 

In addition, it provides 
detailed technical speci ­
fications and diagrams to 
assist the designer. Other 
information inc ludes 
availability of the product 
either loose or taped and 
reeled and its conformity to 
BS and CECC specifications. 

Copies are available free 
of charge by telephoning 
The Capacitor Group, 
STC Electronic Services 
on (0279) 626777. 

The 1989- 1990 Tandy 
catalogue is now available, 
this contains all the details 
on their receivers and 
scanners as well as their 
other products that may 
interestthe radio enthusiast. 
These are available from 
your nearest high street 
Tandy store. 

The Kanga Catalogue for 
September 1989 arrived in 
the offices recently. It 
contains the details of all 

their kits. A few examples of 
the kind of items you can 
purchase from them are, the 
LCK superhet TR /X , the 
Morse practice oscillator, a 
dual -band receiver and 
transmitter, a dummy load 
and lots more. For a copy of 
the catalogue, send an s.a .e. 
to : 
Kanga Products, 
3 Limes Road, Folkestone, 
Kent CT19 4AU. 
Tel: (0303) 276171. 

We have recently received 
a letter from the DTI about 
the reallocation of deceased 
amateur callsigns. 

"I have received a letter 
from one of your readers 
asking if he could be 
allocated the callsign of a 
friend who had recently died. 
In support ofthis request he 
sent a cutting from October's 
PW which asks for readers 
to notify a Mr Dunn if they 
know of the whereabouts of 
an unused callsign. The 
article mentions that the 
authorities ' at Waterloo 
Bridge House are prepared 
to consider his application 
for the callsign if he can get 
it released from the original 
holder or their next of kin. I 
am writing to let you know 
that this is not, in fact, the 
case. 

Ithink Mr Dunn must have 
spoken to a junior member 
of my staff who either 
misunderstood the question 
or in trying to be helpful 
exceeded their authority in 
verbally agreeing to his 
request. The situation is this: 

Because there have been, 
in the past, instances of 
recently bereaved families 
being bothered by requests 
from radioamateursfortheir 
late relative's callsign, DTI 
decided that the only way to 
protect them was to have a 
strict policy regarding such 
transfers to which there 
would be no exceptions. An 
additional consideration was 
the extra ad min istrative 
work caused by these 
requests for transfers. Thus, 
we will only consider 
transferring a callsign to an 
immediate member of the 
fam ily, (spouse, parent or 
offspring) or to a person 
named in the will of the 
deceased . I think 
misunderstanding arises 
because people think that if 
the 'request' comes from an 
immediate member of the 
family we will consider 
passing the callsign on to a 
third party, when we, in fact, 
limit the transfer to family 
members for their own use. 

I hopethatthiswill helpto 
put the record straight 
particularly to avoid a rush 
of approaches to the 
bereaved. 

We operate this policy 
with the best intentions and 
I believe it to be the right 
one ." From a longer letter 
from the DTI. 
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Into the 19905 with PW! . 
Practical Wireless ... known to all of its friends as PW launches into the future with a strong new editorial 
team . New features, new projects, new ideas but not leaving behind many old favourites . 

* Interested in Ten Metres ? 
What goes on up there? .. . Find out in our new special feature for everything on Ten. 

* Home brewing your style? 
PW kicks off into the new decade with new ideas and lots of interesting constructional projects. 
Amateur radio ideas, transmitting projects, short-wave receiving , test gear and anciliiary equipment. 
We show you how to build them in PW! 
Regular " state of the art" features. Read about the latest technology. 

* Favourites such as ... 
"Antenna Clinic ", "Understanding Circuit Diagrams", " Swaps Page " . 
Famous faces, famous calis ... see them all along with the new features, in PW. 

* Prize puzzle competitions every month. 
Have a go and win a prize before the rest of the family do! Crosswords, wordsearch ... 
providing a lot of fun and great prizes! 
More pages, better, brighter paper along with a new crisp presentation style provide, at 
£1 .60, the best value-for-money radio communications magazine for the radio enthusiast 
of the present and the future. 

* TUNE TO THE FUTURE WITH PW - INTO THE 90s! 

NEWSTYLEPW 
SAVE UP TO £3.50 - SUBSCRIPTION RATES HELD UNTIL 31.1.90 

Fill in the Order form below and post it to: PW Publishing Ltd., FREEPOST, Subscriptions Dept., Enefco House, The Quay, Poole, 
Dorset BH15 lPP (no stamp required). Credit Card Orders taken on (0202) 665524. 

Overseas subscriptions outside Europe are now despatched by Accelerated Surface Post for faster delivery. 
If you already have a subscription you can still take advantage of our offer, but you must quote your subscription number. 

------------------------------------------_. Please indicate the type of subscription required : 

PRACTICAL WIRELESS lYEAR 
o £15.50 (UK) (NEW RATE WILL BE £19 00 AFTER 31.1.90) 

:::J £18.00 (Europe) (NEW RATE WILL BE £21.00 AFTER 31.1.90) 

o £19.00 (Rest of World) (NEW RATE WILL BE £22.00 AFTER 31 .1 90) 

SHORT WAVE MAGAZINE 1 YEAR 
o £19.00 (UK) 
o £21 .00 (Europe) 
o £22.00 (Rest of World) 

SPECIAL JOINT SUBSCRIPTION 1 YEAR ONLY 
:::J £30.00 (UK) (NEW RATE WILL BE £32 .00 AFTER 31.1.90) 

:::J £33.00 (Europe) (NEW RATE WILL BE £35.00 AFTER 31.1.90) 

o £35.00 (Rest of World) (NEW RATE WILL BE £37 00 AFTER 31.190) 

Prices current ot October 1989 

To commence with issue dated ........ 

Practical Wireless, December 1989 

To: PW Publishing Ltd. , FREE POST, Subscriptions Dept., Enefco House, 
The Quay, Poole, Dorset BH15 lPP 

Name ................................... ........... ... ... ... ...... ... ... ... .. . . 

Address .. .. ...... ................ ...... ...... ... .......... ... .. ........... .. .. 

o I enclose cheque/PO (Payable to PW Publishing Ltd) £ .... 

o Charge to my Access/Visa Card the amount of £ ...... 

Card No. I I I I I I I I I I I I I I I I I 
Valid from ............... to .................. . 

Signature ............. ... . . 
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Newsdesk .. . Compiled by G4LFM 

Rallies 
November 12: The Donegal 
Amateur Radio Club's 
Annual Rally and Junk Sale 
will he held in Jackson's 
Hotel , Ballybofey, Co . 
Donegal. The proceedings 
starts at 1 pm . 

*November 19 : The 
Bridgend & District ARC will 
be holding their 1989 rally at 
the Bridgend Recreation 
Centre , Angel Street, 
Bridg end, Mid-Glamorgan. 
Doors open at 11am. 

November 19: The West 
Mancheste r Radio Club ' s 
Red Rose Winter Rally will 
be held in Astley & Tyldesley 
Miners Welfare, Meanley 
Road , Gin Pit Village, Astley, 
Tyldesley , Manchester. 

Available Retail 

More details from: D.R. 
Camac. Tel: (0204) 24104. 

November 19: The MARS 
Birmingham Radio Rallywill 
be held in the Stockland 
Green Leisure Centre, Slade 
Road, Erdington . Doors are 
open from 10am to 5pm. 
There is free parking and the 
entrance fee is 50p. More 
details from : Pete Haylor 
G6DRN. Tel: 021-326 7515. 

December 10: The Leeds a nd 
DistrictARS are holding their 
annual rally at the Civic 
Centre, Dawsons Corner, 
Pudsey Leeds. This is on the 
main Leeds Ring Road 
between Leeds and 
Bradford. Admission is 50p 
and the doors open at 

The Oryx Portasol cordless soldering iron is now to be 
marketed through retail outlets using specially-designed 
point-of-sale display units. 

The Portasol proved so economic, simple and versatile in 
use that a rapidly increasing number of electrical enthusi ­
asts have been enquiring about outlets. So, typical outlets 
will include superstores, electrical shops and hardware 
stores. 

The Portasol does everything that a normal soldering 
iron of 10-60 watts will do except that it clips easily into a 
pocket and is actually powered by butane gas. A single refill 
from a standard gas lighter fuel container will enab le up to 
120 minutes of continuous operation. Ignition of the heat­
ing source is by means offlint mechanism in the Portasol's 
cap, whilst the catalytic heating action employed, both safe­
guards sensitive components and eliminates flame with its 
attendant fire risk. 

10.30am. There will be the 
usual traders stalls and a 
bring and buy stall. There is 
a licensed bar and 
refreshments . Geof Stubbs 
on (0532) 585801. 

1990 -
February 24: The Rainham 
Radio Rally will be held in 
the Parkwood Community 
Centre, Deanwood Dr ive, 
Rainham, Gill ingham, Kent. 
Doors are open from 
10.15am to 4pm (10am for 
disabled visitors). The usual 
traders, Bring & Buy and 
refreshments will be there. 
Talk-in by GB4RRR on S22 
and SU22. Bob GOLKE. Tel: 
(0634) 362154. 

*March 9-10: There will be 
an amateur radio show a 

Tool Clips 
Emlux Holdings Ltd have 

introduced a range of spring 
steel tool clips, with capaci ­
ties from 6mm diameter up 
to 50mm diameter. 

The range with some 10 
sizes available, are competi ­
tively priced, and are ideally 
suited for use where the 
need to hold hand tools and 
equipment securely is of 
prime importance. The "tool 
clips" incorporate a hole in 
order to secure the clip us­
ing a standard screw or bolt. 

The use of spring steel, 
ensures that the tool clip 
retains the required degree 
of "springiness" to carry 
even the heaviest of hand 
tools . 

"Tool Clips" are another 
example ofthe comprehen­
sive range of spring steel 

Picketts Lock Centre, Picketts 
Lock Lane , Edmonton, 
London N9. Details from: 
London Amateur Radio 
Show, 126 Mount 
Pleasant Lane, Brickett 
Wood, Herts AL2 3XD. 

*March 18: The Norbreck 
Amateur Radio, Electronics 
& Computing Exhibition will 
be at the Norbreck Castle 
Exhibition Centre, Blackpool. 
Detailsfrom : Peter Denton 
G6CGF. Tel: 051-630 
5790. 

*April 21-22: The RSGB are 
holding their Convention 
and Exhibition at the NEC, 
Birmingham . 

May 13: The VHF Convention 

fastenings, that are manu ­
factured by Carterton based 
Emlux Holdings Ltd , and are 
available through most 
wholesale outlets na ­
tionwide. 

Emlux Holdings Ltd., In­
dustrial Estate, Black 
Bourton Road, Carterton, 
Oxford OX83EZ. Tel: (0993) 
841574. 

Young Radio Amateur of the Year 
Ted Walker, a sixteen-year-old Warwick school -boy, was 

named as the UK's top young radio amateur of the year of 
1989. Rachel Oakley from Gateshead and Paul Moss from 
Evesham were runners up. 

Ted is a keen user of radio and has also restored radio 
equipment and built his own antennas. He is also very ac­
tive in radio clubs and in RAYNET. 

The Young Amateur of the Year Award is organised by 
the RSGB as part of its "Project Year" which aims to intro­
duce more young people to the hobby. 

Change of Venue 
After 40 years at its previous venue, Stoke-on-Trent 

Amateur Radio Society (SoTARS) have moved to the Rose 
and Crown public house, Etruria, Stoke-on-Trent. 

Meetings have also been changed to Friday nights at 
7.30pm. The club is, at present, preparing a list of future 
activities, both inside and outside normal club meetings. 

L~~~~~~~~~b~~~~~~~~~~~~~J Further details from : Dave Wroe G1MLU. Tel: (0782) 639476. 
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will take place at Sandown 
Park Racecourse, Esher, 
Surrey. 

May 13: The Yeovil ARC 6th 
QRP Convention will be held 
atthe Preston Centre, Monks 
Dale, Yeovil at 9am. The first 
lecture is at 10 .30am. 
Lectures during the day will 
be conducted by GM30XX, 
G3RHI, G3PCJ and G3MYM . 
All the usual traders will be 
there. Refreshments are also 
available. D.J. Bailey 
G 1MNM, OTHR. 

*June 24: The Annual 
Longleat Mobile Rally will 
be, as usual, held at Longleat, 
near Warminster, Wilts . 

July 1: The York Radio Rally 

The winner of the 
competition was Simon A 
Baird GMOFHS and he 
should be using his 7MHz 
version sent to him by 
Waters & Stanton . 
As the standard of the 
reasons for wanting a 
Mizuho were so high , we 
have decided to give nine 
runner-up prizes of either a 
subscription to Practical 
Wireless (starting with the 
January 1990 issue) or a £5 
voucher to spend on any of 
the PW Services. 
The Subscription Runners­
up: Eldar Soreq G3UOK, 
University of Keele . Dr J.D. 
Midgley, Oldham . 
£5 voucher Runners-up: A, 
Sammons, Essex. Gerald 
Smith, Irthlingborough. A. 
Gardner GW7DHG, Gwent. 
Ian Capon GOKRL, Suffolk. 
John Quash , Grimsby . 
Michael John Cooke 
G4DYC, Norfolk S. Hartley 
GMOFUW, Ayrshire . 
Manythanksto all those who 
entered the competition . 
Look out for more in the 
future issues of Practical 
Wireless. Thanks also to 
Waters & Stanton, 18-20 
Main Road, Hockley, 
Essex SS5 4QS for kindly 
donating the prize . 

will be in the Tattersall 
Building, York Race Course, 
The Knavesmire, York. Doors 
open at llam with an 
entrance fee of 50p (children 
admitted free) . There is 
ample free parking. On show 
will be amateur radio, 
electronics and computing, 
arts and crafts , there's a 
grand Bring & Buy, Morse 
tests, lectu res on various 
aspects of amateur radio, a 
raffle and talk-in on S22. 
There is a licensed bar and 
cafe available for 
refreshments . The 
Knavesmire is well 
sign posted and there will be 
additional RAC signs round 
the main approachesto York. 
Frank Webb G3ZKS. Tel: 
(0904) 625798. 

September 16: The South 
Bristol Amateur Radio Club 
are holding the 1990Bristol 
Rally in the GreatTrain Shed, 

Temple Meads Railway 
Station, Bristol. David Farr 
G4WUB. Tel: (0272) 
839855. 

* Practical Wireless & Short Wave 
Magazine in attendance. 

If you are organising a rally and would like it 
mentioned in Practical Wireless, then drop us a 
line, preferably as soon as you have fixed the 
date but no later than six weeks in advance 
(marking your envelope Rally Calendar) and 
we 'll do the rest . Please make sure that you 
include all the essential details such as the 
venue, starting time, special features and a 
contact for further information. 

~~~~~~~~~.~~~~~~~ 
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ZC4 Award 

This award is open to both amateurs and short wave listeners for contacts with 
ZC4 stations after 1980. You need to send a list of QSOs with your application 
together with a signed declaration showing that the credits necessary for this award 
and the licensing conditions of your country have been adhered to. 

Don 't forward your QSL cards, they aren't needed to confirm this award . The 
award comes in three classes with various band and mode endorsements. 

Europe/Asia: Class 1 = 15 points, Class 2 = 10 points, Class 3 = 5 points 
Americas/Oceania/Africa : Class 1 = 10 points, Class 2 = 5 points, Class 3 = 3 points. 
Each contact with a ZC4 station counts on e point, the same station may be worked 

on different bands for additional points . 
Contacts with the two club stations ZC4ESB or ZC4EPI count double points, as do 

any specia l event callsign (ZC4JAM or similar having three letters after the prefix) . 
Contacts on 50MHz or on 7MHz and below count two points. So, a contact with 

ZC4ESB on 3.5MHz would count 4 points. 
The cost of the award will be 10IRCs or $3 (US) . 
Additional information can be obtained by contacting the Awards Manager. This 

is the first ZC4 award and should issue a fair challenge to amateurs and s.w.l.s alike. 
At present there are 16 ZC4 stations active. 
The Awards Manager. 
Stephen B. Bowden ZC4BS, ZC4 Bureau, 
JSB, BFPO 53. 
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Feature 

Batteries not included 
Occasional barefaced lies about products and developments by Peter Rouse (GU 1 DKD) 

I am de lighted to be ab le to start thi s 
occas iona l seri es with news of a small 
techno log ica l mirac le of e lec tronics which 
I have in fac t invented myself. It 's ca lled 
the "Squ adger" and it s tart ed life as a 
project fo r Practical Wireless but ran in to 
difficulti es on two count s. First J fe lt the 
financ ia l rewards were not rea lly justified 
fo r such a marvelous pi ece of equipm ent 
and secondl y there was great di fficulty in 
findin g a name for it as a ll the o bsc ure 
names of wes t co untry pl aces and rivers 
that I liked had a lready bee n used by the 
editor for previous projects. 

I am now de li ghted though to tell yo u 
dear reader, that the manu facturing rights 
for the Squadger have been bought-up by 
a majo r manufac tu rer. But what, I hear 
you say is a Sq uadger? 

Put simply it is the logica l deve lopment 
o f the fa mi I iar meta l dc tector or " treasure 
tracer'· ... you know the k ind of thin g, it 
looks li ke a dinner platc on the end of half 
a broomstick which is attached to a human 
who appcars to be using a primitive form 
of So ny W alkman. But whilst the me ta l 
de tecto r has both lim ited ra nge and scope 
(in terms of what it can find), the sq uadger 
can be programmed to find a lmos t 
anything. 

No matter how many DI N plu gs , PL-
259s, ballpo int pens and pape r c lips yo u 
buy, you can never find one when yo u 
want one. I can te ll you now that they are 
all piled up in a mass ive ho le in the ground 
in the West Riding of Yorkshire and the 
prototype Squadger found them in no time 
at a ll. Soon you will be abl e to buy a 
squ adger. At th is very moment the first 
ones are coming off a prod ucti on line on a 
sma ll tradin g es tate near Cambridge. It 
consists of a s lim bl ack box made of matt 
bl ac k plas tic and has a full QWERT Y 
keyboard with pushbutt ons made from 
squidgy rubbe r th at fee ls like cuttlefish 
skin . The price will be £99.95 (not 
inc luding batt eri es) and de li very will no 
doubt be much longer than 3U days. 

Fancybox l aw 
All amateur constructors. ex perimentcrs 

and even profess ional equipment des igners 
have suffe red the effects of thi s law even 
though they probabl y haven ' t rea li sed it. 
Now resea rche rs have fo und defin ite 
evidence of thi phenomina and have even 
defined a precise mathematical fo rmula to 
guage it' s effec t. 

The law comes into p lay when 
devel oping or design ing a new item of 
equipment and in some instances has even 
been observed whil st assembling a 
perfec tl y harml ess and we ll tri ed k it. 
Picture the scene: T he item of equipment 
is working to perfec ti on and all the bugs 
and quirks have bee n ironed out. 
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Ad mittedly , it cons ists of a c ircuit board 
wh ic h is bare ly vi sibl e under a mass o f 
jump leads, substitute res istors and 
capac it ors (full length lead wires o f 
course) and some dubiou s solde r 
connecti ons. All is sheer pe rfection and 
c learly thi s item of equipm ent deserves a 
proper case with ni ce front and back 
pane ls, sockets, switches and knobs. 

You know and I know that the moment 
we pac kage thi s conglomoration of 
e lectronics into such an enviroment 
complete with neat solder joints and 
loomed cabl es that the project is doomed . 
Somehow though we plunge ahead .... thi s 
time, maybe thi s time, it rea ll y will turn 
out right. It 's like a vice. Like some 
compulsive gambler betting his last pound 
we turn on the mains swit ch with 
trembling hand . Smoke curl s grace fully 
from the power suppl y and we know that 
once again we have been suckered by the 
likes o f Vero, West-Hyde, Bonos and 
others who pro fit from our foolishness and 
misery. 

The onl y consolotation lies in knowing 
that we are not alone, out there in the 
world are othe rs wh o suffe r just lik e us. 
Now the re is some small conso lation in 
know ing that we can at leas t predict the 
outcome. The formula goes like this: 

T = the TIME in minutes spent in 
tweaking, chang ing component values, 
repl ac ing components when yO J 
acc identa lly applied reverse po larity on 
the 678th try , etc. 

V= The va lue (in pence ste rling) of the 
brand new case, switches, matching 
contro l knobs, etc. 

M= The time in minutes you spent 
carfully applying rub-down lettering to the 
front pane l. 

CsO= The chances o f sucessful 
operation. 

Fancy box Law : CsO = 1.29556 
di vided by T x V x M (answer in percent 
of chances of sucess ful operati on from 
then on). 

Sprocket Communications 
A group at Poo le Unive rs ity say they 

have now full y developed a new system of 
d ig ita l communications that will 
revoluti oni se the way messages are sent. 
The team have announced the 
deve lopment o f " Sprocket" and say that 
like many great inventions it happened by 
acc ident. It was onl y when audito rs 
started querying the department 's annual 
quarter milli on pound grant that the 
breakthrough came. 

The g roup say Sprocke t takes the 
fa mili ar Pac ke t Radi o system to its 
ultimate conclus ion . With Packet, 

amateurs were able to send streams of data 
back and forth and even pass messages on 
in re lays via severa l stations. However, as 
the group points out the big drawback with 
Packe t was having to devi se messages. 
They say details of weather conditions and 
equipment used on the station rather limits 
the scope o f message content and thi s 
became obvious when unmanned packe t 
stations were mere ly announcing the ir 
ex istence to o ther stations which in turn 
merely announced that they were ready to 
receive even though the first station had 
nothing to send. 

As the Poole group point out thi s is 
waste o f spectrum use and by building a 
limited artificial intellegence into the 
sys tem the stati ons could actuall y ho ld a 
s imple conve rsati on. Admittedly the 
conversation s have limited scope and 
consist of simple messages such as: 

Station I: 'can you rece ive me ' ? 
Station 2: ·Yes'. 
Station I: 'Good ' 
Stati on 2: ' I am pleased its good that I 

can receive you ' 
Station l: ' It 's good to be received' 
Station 2: ' Yes ' 

Thi s is a typical example o f how two 
stati ons ca n keep up communi cations 
round the clock but the group say it is 
when other stations join in that the 
Sprocket rea ll y comes into its own. As 
more station s join in they automatically 
tran smit in sequence (hence the name 
Sprocket). Once 50 stations are "talking to 
each othe r" small er groups can split-o ff 
and autom ati call y shi ft up or down in 
frequency to form a new Sproc ke t 
Network (correctl y ca lled a Cell ). 
Ultimate ly with enough sprocket stati ons 
on air it should be poss ible to fill an entire 
band with transmissions so dispe lling fears 
that unde r-utili sa ti on of the spec trum 
could lead to amateurs loosing allocations. 

Because the stati on ope rator does not 
need to devi se a single message equipment 
is simple and requires no keyboard. All 
that is needed is th e EC B (expensive 
complicated box) and Mike Bee rgut , the 
Poo le team leade r, says thi s in itself has 
been a maj or breakthrough as they have 
managed to go through the £ I 000 ba rrier 
which many equipment designers said was 
impossible. He's also poured scorn on an 
a lternative method of sending and 
receiving the messages produced by 
Globa l So ftw are Systems. Globa l 's 
directors Ian Swot and Roland Acne (both 
aged 14) have produced a simple decoder/ 
encoder (Verobox and just one switch 
labelled on/o ff with Dymo tape) which 
connec ts to a Spectrum computer. 
Speaking from their factory (Ian 's 
bedroom in a semi in Woking) the pa ir 
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said that whatever Mr Beergut might say 
thei r system was just as good but admitted 
that a lot of so ftware had been returned to 
them. It appears there had been corruption 
when programme cassettes had been 
dupl ica ted from hi~ Ghett o-Blaster to his 
fat her's music centre but they had now 
bought one of Mr Amstrad 's naughty 
double cassette decks and even though 200 
tapes went out recently with a Michael 
Jackson LP on instead, no one had spotted 
the difference. 

In future 
Next time round. I will be reviewing the newall -mode. all-band transce iver from 

Vascom that can work cross-band and cro s-mode and display al l sorts of gibberish on 
a built in screen whilst automatica lly lUning the antenna for any band between 180m and 
23cm. It comes complete with a small man who knows what all the buttons and dials 
do and costs more than the annual military budget of some of the smaller Third W orld 
countries. I will be comparing it with a slightl y less sophistica ted unit that employs two 
transistors and a single crystal. This is a new Briti sh de ' ign by the Very Reverend Q. 
Arpee and is available in kit fonn. PW 

End of Year Book Clearance Sale 
Mail Order Only 
Please include £1 post and packing, irrespective of the number of books ordered and 
send your order to: PW Publishing Ltd, Book Clearance, FREEPOST, Enefco House, The 
Quay, Pool~, Dorset BH15 1PP. NO CALLERS TO THE OFFICE PLEASE . 
Last orders accepted on December 22. Books despatched by return whilst stocks last. 

All About Vertical Antennas by W.1. 
Orr W6SAI & S.D. Cow an W2LX. Theory, 
design, construction, operation , the 
secrets of making vertical antennas work . 
191 pages. 
Usually £7.50. Special offer £5.95 

The Radio Amateur Antenna 
Handbook by Will iam I. Orr W6SAI & 
Stuart D. Cowan W2LX. Yagi, quad, quagi, 
I-p, vertical , horizontal and " slope r" 
antennas are al l covered. Also towers, 
grounds and rotators. 190 pages. 
Usually £6.75. Special offer £5.25. 

Interference Handbook (USA) by 

I 
Wi lliam R. Nelson WA6FQG . How to locate 
and cu re r.f.i. for radio amateurs, CBers 
and TV and stereo owners. 253 pages. 
Usually £6.75. Special offer £5.25 

Guide to Facsimile Stations 9th 
Edition by Joerg Kl ingenfuss . This 
manual is the basic reference book for 
everyone interested in FAX. Frequency, 
callsign , name ofthe station , ITU country/ 
geographica l symbol , t echn ica l 
parameters of the emission are all listed. 
All frequencies have been measured to 
the nearest 100Hz. 318 pages. 
Usually £12.00. Special Offer £10.00. 

Radio Frequency Interference (USA). 
Wh at causes r.f. i? Are all r. f .i. problems 
difficu lt, expensive and time-consuming 
to cure? These questions and many more 
are answered in this book. 84 pages. 
Usually £4.30. Special Offer £3.00. 

Passport to World Band Radio 1989. 
This book gives you the information to 
explore and enjoy the world of broadcast 
band listening. It includes features on 
different internat ional rad io stat ions, 
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receiver rev iews and advice as w ell as the 
hours and languages of broad cast stations 
by f requency. 398 pages. Originally 
priced at £12 .95. Special Offer £7.00. 

Better Radio/TV Re c epti on by A . 
Nallawalla, A.T. Cushen & B.D. Clark. An 
Austral ia n book giving guidance and 
advice to listeners seeking reliable 
reception of distant radio stations and to 
DX listening hobbyists. 134 pages. 
Usually £9.95. Special Offer £5.00 

Guide to Utility Stations 7th Edition 
by Joerg Klingenf uss. This book covers 
the complete short wave range f rom 3 to 
30MHz plus t he adjacent frequency bands 
from 0 to 150kHz and f rom 1.6 to 3M Hz. It 
inclu des details on all types of utility 
stations includ ing FAX and RTTY. There 
are 15802 entries in the frequency list, and 
3123 in the alphabetical ca llsign list, plus 
press serv i ces an d meteorological 
stations. 494 pages. 
Usually £19.00. Special Offer £13.00. 

Guide to Utility Stations Supple~ 
by Joerg Klingenfuss. 

L Special Offer £2.50. 

,-

Amateur Radio Satellites - The First 
25 Years by Arthur C. Gee G2U K. This 
souvenir publication is ma inly a pictorial 
account of the pattern of developments 
which have occurred over the last 25 years. 
34 pages. 
Usually £2.25. Special Offer £1.75. 

i High Power Wireless Equipment. 
I Articles from Practical Electricity 1910-11 

I 
edited by Henry Walter Young. A reprint 
of interesti ng artic les from the early days 
of rad io. 99 pages. 
Usually £6.85. Special Offer. £5.50. 

To make room for new 
stocks of books arriving 
in the New Year, we are 

I clearing the warehouse 
I of some books. These 
will be ava ilable unt il 
December 22, wh ilst 
stocks last. So, stock up 

I on Christmas presents 
I for those " difficult to 
buy for " people. 

Wires & Waves . Collected antenna 
articles from PW 1980-1984. Antenna and 
propagation theory, including NBS Yagi 
design data. Practical designs for anten nas 
from medium waves to microwaves, plus 
accessories such as a.t.u.s, s.w .r. and 
power meters and a noise bridge. 160 
pages. 
Usually £3.00. Special Offer £1 .50. 

Practical Ideas for the Radio Amateur 
by Ian Poole G3YWX. This book offers a 
w ealth of hints, ti ps and general practica l 
advice for all tranSmitting amateurs and 
short w ave listeners. 
Usually £5.95. Special Offer £3.00. 

Are the Voltages Correct? Reprinted 
from PW 1982- 1983. How to use a 
multimeter to fault-find on electronic and 
radio equipment. from simp le resistive 
dividers through circuits using diodes, 
transistors, i.c.s and valves. 44 pages. 
Usually £1 .50. Special Offer 75p. 

Scanners (updated) by Peter Rouse 
GU 1DKD .. A guide for users of scanning 
receivers, covering hardw are, antennas, 
accessories, frequency allocations and 
operat ing procedures. 177 pages. 
Usually £7.95. Special Offer £4.50. 
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Constructional 

Repeater Time Out Alarm 
This useful gadget, designed by Gus Montgomery GMOATI should 
make it more unlikely to timeout through your local repeater, and 
provide both visual and audio illdication o.l the duration of all 'OI'er'. 

Who has not found when I istening to the 
local repeater th at there arc some users 
who have an ability to ' time out" regularly. 
Also to be fair. we have all on occasion 
found that 'timing ou t ' is easy when 
talking to people who we know well. but 
haven ' t talked to for a whi le. 

For those readers not familiar with 
repeaters, they are essenti ally relay 
stations that provide wide ranging cover 
for mobile station s. Normally mounted on 
hilltops the repea ter will all ow mobile 
stations to enjoy improvep 
communications over a much enlarged 
area. Because of thi s large area cover they 
are often in great demand with many 
stat ions wishing to use them . To prevent 
any station mon opo l ising the repeater, a 
timeout is normally built in to it. If a 
transmiss ion goes on after a predetermined 
time the repeate r will go into 'timeout'. 
Normally signalled by the received audi o 
being blocked and replaced by the ca ll sign 
of the repeater given in morse code, until 
the original transmis ion ceases. By thi s 
means those who 'timeout' are given an 
incentive to shorten th eir transmi ss ion 
times 

This article describes a unit which will 
give an indication of the aproaching 
timeout condition, both visually and 
audibly, and cut of the transmission after 
the period has expired. Unlike simpler 
units thi s should enab le the ope rator to 
bring his over to an end before the unit 
ends his over. 

The original unit was built with 10 
bright Light Emitting Diodes (I.e.d.). S 
green 3 yellow and 2 red ones. Green 

signifyi ng normal time, ye llow nearing 
timeout. then on the illumination of the 
first red I.e.d. emits a loud beep meaning 
'about to end over'. Should the second red 
I. e. d. co me on then the rig is switched 
back to receive thus not timing out. When 
con nec ted to the ri g thi s virtually 
gua rantees no timeout however over 
enthusiastic you are to communicate. 

The design also has provi sion to set 
much longer periods other than the nomlal 
1-1 minutes before timeout. On the 
prototype up to 1S minutes cou ld be sct. 
although this length of transmiss ion is not 
good practice , Perhaps you may wish to 
label the I.e .d.s 'good', 'boring', 'VERY 
boring', ' Inhumane', and' Lethal'. 

Circuit Description 

The circuit diagram of the project is 
shown in Fig . I. Gates a and b of IC2 in 
co njun ti on with C2 and C3 combined 
with a se lec tion of resistance va lues 
chosen using S I form an oscillator. If one 
of R 14 to R 17 is in circuit then the time 
period may be varied over a range of about 
6: I in each case. With S I in the position 
. hown the unit is switched ofr. In the nex t 
4 counter-clockwise positions variable 
time period ' are obtainable . Finally when 
both 3.3MQ resis tors arc swi tched into 
c ircuit a fixed long period before timeou t 
is available. The ou tput is buffered and 
inverted via I 2c and fed into the Clock 
input of IC I.gate d of IC] is a used to 
drive TR I to ac ti va te relay RLI for the 
period of tran~mission. 

The rig returns to receive immediately 

the microphone transmit switch is relea ed 
or after IC I has co unted and decoded 
clock input s until the final I.e.d. is 
illuminated. At which point gate IC2d 
changes state switching off TR I allowing 
RL I to drop out and the rig returns to 
receive. 

The display, which consists of I.e .d.s 
D3 to D 14 is driven by the output lines of 
IC I a decade divider-decoder, is arranged 
in a line against a printed time scale. 

Construction 
onstruction is relative ly straight 

forward, and should cause no problems if 
the printed circuit board is used. 

Us ing the component overlay of Fig . 2 
so ld er the sockets for IC I and 2 in first. 
followed by the resis tors and capaci tors . 
Ca re should be take n with orientation of 
diodes D I, D2 ancl D3 when inse rting 
them into the board . Finally insert and 
solder in TR I. 

It is advisable to use sockets for the 
I.e.s, as Murphy 's law states that ifan I. e. 
is sus pec t and soldered in , then the 
manipUlative ski ll s of an octopus are 
required to um older it from it s resting 

I place on the board. 

r------------------------------------------------.--------------------+-----------~----------~--~~_O+ 1 2V 
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Ca uti on s ho ul d be exe rc i ed w hen 
ha ndlin g th e c. m .o.s. devices as they a re 
eas ily damaged by hi gh le ve ls o f s ta ti c 
built up in a body wearing y lon c loth ing, 
o r wa lk ing o n ca rpe ts made of sy nthe tic 
mate ri a l. Thi s s ta ti c bui ld up may be 
di sc harged before hand ling these devices, 
by to uc hing an ea rthed o bjec t s uc h as a 
rad iator or wa te r tap . 

F in a ll y w he n all the above steps a re 
carried out , remove a ll traces of flux f rom 
the trac k s ide of the boa rd with a solve nt 
suc h as turpentine . w hite spirit o r 
methy lated spirit s and insert IC I and IC2. 
Re mov ing the flu x w ill minim ise ti m ing 
e rro rs ca used when very hi gh ohmic 
res is tance va lues are shunted by the 
moisture that flux can attract. 

A fte r c leaning a nd drying the board , 
make a fin a l c heck o f pl ac ing and 
o rie nta ti on of a ll compo ne nts . Then 
connec t the g ro und pin to the negative of 
the power suppl y. and using a mu lt imete r 
set on a current range connect the pos itive 
o f the p.s. u. to the 12v p in . T he c irc uit 
load ing should be no more than I o r 2ma 
at thi s po int. 

Construc ti on may be completed by 
w iring a ll o the r connecti ons to the ir 
corresponding positions on the board. 

Finally 
Considerati on was g iven to max im um 

fl ex ibility in building . so the components 
sho uld be free ly ava il abl e from most 
suppl ie rs. Re lay RLI may be a lmos t any 
low powe r 6 o r 12 V type whi ch is 
ava il abl e. In th e prototype a National 
NF2-6 was used. but most types should be 
suitabl e . If a 12 V re lay is used then 
repl ace R 12 with a wire link . Similarly the 
Piezo Bu zzer PB I . may a lso be one of the 

Shopping list 
Resistors 
0.25W 1% carbon film 
1k 1 R13 
2.2k 2 R8,10 
3.3k 1 R9 
10k 3 R6,7,11 
120k 2 Rl ,2 
1M 1 R3 
3.3M 2 R~5 

0.5w 1% carbon film 
100R 1 R12 ~eetextforchange~ 

D9 
D5 
D4 
D6 

Dl 0 
Dl l 
D7 
D8 

D1 2 
D1 3 

D410 D13 
cathodes 

Potentiometer Lin . 
1M 4 

Min. skeleton vertical mounting 
R14-17 

Capacitors 
Disk ceramic 
O . l ~F 2 Cl~ 
Tantalum 25v working 
10~ F 2 C2,3,4 

Rad ial lead electrolytic 25v working 
100~F 1 C5 
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.v 
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& RLA COl t 
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Semiconductors 
1 N4002 2 Dl ,2 
lN4148 1 D3 
4001 1 IC2 
401 7 1 ICl 
8Cl08 1 TRl 
Light Emitti ng Diodes 
'Ultra bright' types preferred 

11 D4-13 (see text) 

Miscellaneous 
Sl 2 pole 6 way wafer switch ; p.c.b.; switch knob to suit; 
RL 1 6v min. s.p.s.t. (see text); PBl Piezo ceramic buzzer(see 
text); a su itable box fo r the project, and a microphone 
plug and socketto suitthe rig in use; a length of microphone 
cable; interconnecting w ire as neccessary for power. 
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many available. Cirki t supplied the 
ori gi nal. but many other types should 
work. 

R 14 to R 17 have been cho,cn to give a 
suitab le range of timing,. but may be 
modified to sui t the ti m eo ut pe ri od 
requ ired . 

However a lillie more allention needs 
to be pa id to ~ou n.: ing the I.e.d.s (04-01 3). 
Each output of Ie I can only suppl y a low 
current and so the,e diode, should be of 
the 'ult ra bright' type fo r best resul ts The 
or ig i na ls were Maplin type UF72. T hese 
I.e.d.s provides more than 20 ti mes the 
norm al l igh t output wh il st d rawing no 
more curren!. They may normal ly be 
identified by the clear plastic lens in place 
of the usual ly coloured one. In the init ia l 
Illode l nonna l I.e.d.s were used w ith a I k5 
ohm l imiting re,isLOr (R9). This was 
adeq uate without the 4017 compla in ing, 
but changing to the . U ltra brigh t ' type the 
d ispl ay . even in the brightl y l i t 
,urroundings of a car in daylight. became 
impress ive. PW 

SWAP SPOT 
Have 29MHl f.m. rig SMC Oscar 10 wi th repea ler shift mil' and manual. 
Would exchange fo r anything radio. John G.JYWB. Tel:Liskeard R393.J . 
G946 

Have Cos~or 1035 o,cilloscope. complete but nOI working: TV ,l'recn 
en larger: Marconi TV sweep generator TF923: Cossor 1.'120 TV alignmel11 
pallern generalor. Wou ld exchange for Eddystone signa l strenglh meter or 
w.h.y . A.J. Humphriss. Tel: (0926) .J00876. 
G952 

Have Newbrain Burns and Poner Computer fu ll QWERTY keyboard with 
ROM and peripheral pons. housed in me tal case with ded ica led Grundy 
p.s .u .. plus green screen monilor and expansion mod ule. Works but needs 
allention. Would exchange for w.h.y·' Tel: (0443) 757569. 
G973 

Have Hoover rotary Iransformer No. 1 sender. I 1.5V input. 490V output. 
A lso WWIl Stromberg Carbon SC 1265A comm unica tions rece ive r. 6 
Bands 240V a.c. Wou ld exchange for software/hardware for the Acorn 
Eleclron. Tel: (0858) 63383. 
G990 

Have Commodure A500 com pUler second disc drive . printer and load~ of 
,oftware. including "ord proce,sor. dalahase and spreadsheet. Would 
exchange for 144MI I, mu llimode hase ~,jal i on Iransceive r. e.g. TS71 1. 
FT726 or w.h.)·' Kri, GOLOII. Tel : Ila) words I-Iealh 457202. Evenings. 
G9R2 

Got a camera, want a receiver? Got a v.h.f. ng, want some h.f gear to go With your new G-zero? In 
fact, have you got anything to trade radiO-Wise? 

If so, why not advertise it FREE here. Send details. including what eqUIpment you're looking for, 
to "SWAP spar. Practical Wireless. Enefco House. The Quay. Poole. Oorset BHI5 1 PP. fO[lnclusion 
In the first available Issue of the magazine. 
A FEW SIMPLE RULES: Your ad. should follow the format of those appearing below. il must be typed 
or wntten in block leners; It must be not more than 40 words long Including name and addressl 
telephone number. Swaps only-no items for sale-and one of the items MUST be radio related. 
Advens for ILLEGAL CB equipment will not be accepted. 

The appropriate licence must be held by anyone Installing or operating a radio transmitter. 

Have Trio TR2500 hand-held transceiver along wi th SMC 25 speaker mic 
plus DC25 d.c.-d.c. converter. SC8 leather case. NiCad charger. All in mint 
condi l ion wi th ori ginal packing. Would exchange for 144MHz mobile 
Iransceiver wi th mounting bracket and mic. Don'l fancy swap £ 180 wait ing 
to buy. A. W. Sharp. 27 Nevi lle Drive. Irl am. Manchester M30 6JD. 
H039 

Have Kenwood TH215E boxed wi th man ual and ci rcuit diagram in perfect 
working order. Would exchange for 430M Hz l inear ampli f ier 10 wailS in 
100 wails out. John. Tel: 06 1-202 27 15. 
H058 

Have Olympu, OM 10 camera with 50mm lens and mOlOr wind. A ll in 
exce ll ent condition wi lh boxes if required. Would exchange fo r bes t 
144MH z hand-held Iransce ive r offered. Peler Bri ggs. 35 Pinehursl 
COll ages. Pinchursl Avenue Farn bourgh. Hampshi re GU 14 7LJ . 
H090 

Here ' s a quic k and ea sy audio osc illator with e nough output to drive a 

speaker. The circuit shown in Fig . 1. can be used as a Morse practice oscillator 

and even a continui t y tester. The circuit is based on a Hartley oscillator, and 

all ofthe components c an b e culled from an old transistor radio. Transformers 

like T1 are used in th e audio output stage, likewise the loudspeaker and 

transistor. Transistor TR1 can be almost any general purpose n .p .n. silicon 

device. The 1 kn res istor and the capacitor set the frequency of oscillation 

although the type of transfo rmer ha s some bearing on t his parameter. The 

whol e c ircu it w ill run quite happily on any d .c. voltage from 3-9 volts . 

Test prods 
or morse key 

Tl 

1~ 
E.F.W. G733 

Fig. 1 

~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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BEA RCA T 200XLT . . 
lit Save money when you 

buy this top-of-the range 
scanner. 200 memories, 
coverage from 66-956 
MHz, priority channel 
monitor, channel lock­
out delay and auto AMI 
FM switching go to 
make a great package 
and we add further value 
still. 

Choose either a frtHI broadband mag-mount or 
a fre" mast·mount SkyScan scanner antenna 
worth £ 14.95 and a free cigar adapter kit when 
you order your Bearcat (and £30 off RRP!) 

£229.99 .. save £49.45 
. .~ . ...,. 
1, ~OE!RA SR-925 
'" 

With coverage from 29-512MHz (with gaps), 
16 memory channels, 2-speed search , high 
sensitivity (0.3 mV) and 1 watt of audio this 
scanner is ideal for beginner and enthusiast 
alike! Raycom adds £30 worth of free antenna, 
cable, plugs and sockets and drops the price to 
bring a blistering scanner package to our cus­
tomers. Call now for an information leafletl 

£159.99 .. save £30.00 
. , 

ICOM IC-R7000 

An unbeatable offer from Raycom - £30 off the 
retail price and a froo Bearcat handy scanner 
covering 29 512MHz (with gaps) worth £99.95 
- a total saving of an incredible £129.95 1 Can't 
believe it? Send SAE for an information leaflet 
and offer details. Raycom Credit Card is avail­
able - just £96 deposit and £36 per month l 

£959.00 .. save £130.00 

ICOM IC-3210 

ICOM's popular dual bander, 25 watts on both 
bands, great looking and readable display, full 
duplex capability, 40 memories and input moni­
tor for instant repeater check. All you need add 
is an antenna and we have taken care of that. 

Regular retail prices : 
IC-3210 .. .......... ...................... .. .... .... £499.00 
Broadband mag-mount antenna ....... . £14.95 
Total regular price .................... ........ £5/3.95 
Raycom package price .................. £479.00 

SAVE £351 
Raycom Credit Card is available on this pack, 
just £48 deposit and monthly payments of just 
£18! Why wait, send for written details now! 

ICOM IC-725 . 

ICOM's latest addition to the family, the 725 
gives a full 100 watts of multi-mode power and 
is the second rig to use the DDS (Direct Digital 
Synthesizer) system. 10 Hz steps for smooth 
tuning, all mode squelch, 26 memories, and 
many other features make the 725 the starter 
rig for those who want more than a starter rig -
it's unbeatable value - just look! 

Regular retail prices : 

IC-725 ..... . ........ .. ...... ... .. £759.00 
FM TXlRX (AM RX) board ................ . £40.00 
20 Amp PSU ...................... . . £129.99 
GSRV V,..sized antenna ..................... .. . £14.95 
Fist mic .. ... .... .. .. .. ....... ....................... £21.00 
Total regular price ..... .... .... ........ ....... £964.94 
Raycom package prfCB .................. £849.00 

SAVE £1161 
Raycom Credit Card is available on this pack, 
just £85 deposit and monthly payments of just 
£32! Why wait, send for written details now! 

HF all mode 100W transceiver, 0.1-30MHz, 
with the exclusive Raycom mod improving 
receiver dynamic range by 15-20 dB. Turns a 
good receiver into a great receiver. Ideal as a 
base and particularly suited for mobile/marine 
use with it's light weight and dick-stop dial. 
Save money with the RA YCOM STARTER 
PACK - it's unbeatable value - just look! 

Regular retail prices : 
FT-747GX ...... .... ........ ...... .... ... .... .... . £659.00 
Raycom RX mod ............ .. ..... .. ... .... .... £59.00 
20 Amp PSU ... ... ........ ........ £129.99 
GSRV V2-sized antenna ....... .... .......... . £14.95 
Fist mic .. .... .... .. .. .. .... .. ..... .. ... .... ... ....... £21 .00 
Total regular price .... .. ...... .. .......... .. .. £883.94 
Raycom package prfCB .................. £749.00 

SAVE £1351 
Raycom Credit Card is available on this pack, 
just £77 deposit and monthly payments of just 
£28! Why wait, send for written details now! 

Regular retail prices : 

packed with features -
dual display, dual band 
monitor, 4 VFO's and 42 
memories, power saver, 
auto power off, CTCSS, 
DTMF autodial and a wide 
range of options - SAE for 
information sheet. 

FT-470 ................. . .......... .. £389.00 
FNB-l0 nicad 7.2v, 600mAH £34.50 
Wall charger ....... ............ .. ....... £17.71 
Soft carry case ....... £10.58 
Broadband mag-mount antenna £14.95 
Total regular price ...... .. ............ .. ...... £466.74 
Raycom package price .................. £425.00 

SAVE £421 
Raycom Credit Card is available on this pack, 
just £45 deposit and monthly payments of just 
£ 161 Why wait, send for written details now! 

RA YCOM COMMUNICATIONS SYSTEMS LIMITED, INTERNATIONAL HOUSE, 863 WOLVERHAMPTON RD, OLDBURY, WEST MIDLANDS 8684RJ. TEL 021·544-6767, Far 021·544-7124, Telex 33648310001 G. 

Pracli("{ll Wireless, D('c(,lIlber 1989 

RAYCOM gives you more BUYING POWER 

ALL M.aJOR CREDIT CARDS ACCEPTED. BC, 
ACCESS, DINERS. INSTANT CREDIT UP TO 

-,.JU"' .•• '" 2 £1000 (SUBJECT TO STATUS) WITH 
RAYCOM CREDIT CARD (APR 32 9%). FREE 
CREDIT ON CERTAIN ITEMS AT MRP. CALL 
NOW FOR MORE DETAILS. 

ORDERING INFORMATION 

WE STOCK ICOM, YAESU, BEARCAT, MFJ, 

TEL: 021·544·6767 
PHONE BEFORE (PM FOR NEXT DAY 
DELIVERY BY COURIER (£15.00) · OR2PM 
FOR DELIVERY BY POST (£10.00 P&P). 
PLEASE ALLOW TIME FOR CHE~UES TO 
CLEAR. MANY OTHER ITEMS IN STOCK. 
PLEASE CALL FOR MORE INFO AND FOR 
EXTRA SPECIAL DEALSI 

INFOUNE 1Blf>.n1500 5-9pm (weekdays) 

BUnERNUT, CUSHCRAFT, AEA, TONNA, OPENING HOURS 9-5.30 MON TO SAT. 
NAVICO. TEN·TEC AND WEll AMONG LATE NIGHTFRIDAY'TI17 PM. 73DE RAY 
MANY OTHERS. CALL FOR RJLL UST. G4KZH, JII GalIlP AND JULIAN. 
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ALINCO DJ500E Dual Bander 

*2M & 70CMS 
*Full Duplex 
*Extended receive coverage 
*No Extras to Buy 

• + £3 carriage 

The new ALINCO DJ5(XlE has at last arrived! 
Covering both 2m and 70CIllS, it is the idea l 
handheld for those who demand the ultimate. 
Fu ll duplex operation means telephone style 
crossband contacts. Receive coverage can be 
ex tended to cover 13()·170MHz, 34()·380MHz, 
420·470MH z. and 87(J·l)(XlMHz. No extras to 
buy: price includes nicad pack, AC charger, 
wideband helical. ca rry strap and belt clip and 
built·in DC/DC converter for 13.8V supply. 
Quite a specifica tion, and a lovely rig. Size, with 
standard pack and DC/DC converter , measure: 
7.5" x 2.5" x 1.25" approx. Available now from 
stock, send for colour brochure . 

AZDEN PCS-6000 2M FM + AIRBAND! 
This rig is unique. It provides 25 
watts of FM o n 144·146MH z 
plus full receive cove rage from 
10~· I ~()MHz AM/FM. 20 
memories any d uplex split in 
any memory, auto tone·burst, 
listen o n input e tc. e tc. The 
airba nd secti on has bee n pur· 
pose designed fo r the job. Send 
today for colour brochure. 

, ----------y---

ALINCO DRllOE (2M) 
The new FM mobil e 
transce ive r from A LINCO is 
now in stock. 45 Wat ts 
output. completely redesigned 

_ ~ ~M'~ 

~ D 4: ,~ ~ 
'" ~ ~ ~ ... 0-,y 

,~ ". AltO\:. ,.. J .. \ 
-:: v- --:- - '\.;..;I 

+ £3 carriage 

front panel and display with extended receivcr option a 
130·170MHz. Main tuning di al can be used for freq ue ncy/ 
mcmory change and usua l me mory sca nning is included. 
Price includes all hardware, mounting bracket 
and up/dow n mic. Also tone squelch £299 
opti on ava tlable. + £3 carriage 

ALINCO ALD-24E Dual Bander 
II' you tho ught that dual band rigs 
were expe nsive, the n look again a t 
this one. It gives true duplex oper· 
ation with a single antenna output. 
Basica ll y 2 rigs in o ne box , it has a 
supe rb specification covering 2m & 
70cms FM. Ex tcnded receive cov· • 
erage is possible upo n request. 
Probably the most cost effective rig I I £3 ' 
o n the ma rket. Send fo r full details + carriage 
today. 

MAIL 
ORDER 
FAST! 

24 HOUR 
SERVICE! 

Our mall order service has 
now been updated and is 
even laster. Open 6 days 
per week plus answerphone 
our computer will have your 
goods winging their way to 
you all carelully packed and 
fully Insured. Goods over 
L200 go 24 Hour service, 
others by parcet mail. 
£400.000 worth of stock on 
hand and all the famous 
names: 

ADONIS, AKD, 
ALI NCO, AOR, 

AZDEN, BEARCAT, 
BNOS, CREATE, 
DA TONG, DEE· 

COMM, DIAMOND, 
DRAE, G·WHIP, 

ICOM, JA YBEAM, 
JUPITER, KENWOOD, 

MICROWAVE, 
OSCAR, PANASONIC, 

REVEX, SAGANT, 
SEM, SONY, TAL, 

TONNA, TOYO, WIN, 
WSE, YAESU 

Jupiter II , 
IT COVERS 

EVERY­
THING! 
25· 550MHz 

1100 . 13()OMlh 

£299 + £3 carriage 
The World's 

first "wide range" 
IUUldy scanner! 

We believe that no other handy scanner Within 
these pages can match the leatures. perfor­
mance and price. Now being used lor a Wide 
variety of surveillance applications. Need we 
say more? 

* AM/FM 

* Direct up/down tuning 

* 5. 10. 12.5, 25, 30 KHz steps 

* 100 memories 

* 10 programmable bands 

* Step change freouency correction 

* High speed scan 20 per sec. 

* Carrier or audio scan 

* Battery Saver 

* Telescopic antenna (BNC) 

* Fast memo load feature 

* Individual memory unload 

* Uses 4 x AA cells 

* Size 7" x 2.5" x 1.5" 

* 700MHz first IF 

* Proper Engtish Manual 

* Superb senSitiVity 

Jupiter Base "6000" 
The Smallest Basel Mobile Scanner 

The same baSIC features as 
the Handy verSIon, it mea­
sures only 6.5" X 7" x 1.5" 
and IS Ideal for vehIcle use 
or home base. Includes a 
matching mains power unit, 
Illuminated keypad and at­
lenuator SWitch . The basic 
" front end " has been rede­
s>gned with base station use 
In mInd and has a senSItiVity 
thaI we believe IS unbear­
able. (It hears things other 
scanners can'tt) 

£379 + £3 carriage 

SHORT WAVE CONFIDENTIAL FREQUENCY LIST 
Completely updated as of April 1989 with many 
new entries, this is now the foremost guide for 
short wave listeners who need a realistically 
priced frequency guide prepared for listeners 
within Europe. Smartly bound and laid out, this 
manual will take you quickly to the right frequen· 
cy. Covers Marine, Military, Naval, Aeronautical , 
Press, Broadcast, Fixed etc. , and includes SSB, 
CW, FAX, RTTY, SITOR. Entries are numerical 
with station details, modes, callsigns, and time £7 95 
schedules. • + f1 p&p 

----- Other titles: -----
CGTVHF Complete Guide to VHF/UHF Frequencies £5.95 
VHF/UHF VHF/UHF Airband Frequency Guide 1989 £5.95 
OCEANIC HF Oceanic Airband Communications £3.50 
MARINE Marine Radio Frequency Guide (HF & VHF) £4.95 

Post on above items: £1,00 (2 or more £2,00 total) 

NEW PRICE LIST + CATALOGUE NOW AVAILABLE - SEND LARGE SSAE 
ASK ABOUT THE NEW WATERS & STANTON CHARGE CARD - IT'S SO EASY! 

We arc able to offer a specia l package on HF transceivers plus mains power supplies that shows a significant savi ng on the normal retail 
can also offer packages fo r matching VSWR meters , aeria ls etc. All the full 12 warran and from t .. .. I 

&yATE~t~AN~TO~N 
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nt: II'\IL VIVL T ; - 1£, ."unlt i>ut:'t:=l, nunn;lIun;n, t:!t::tt:'x nlYl1 I IUI\. 

Tel : (04024) 44765 

S, 
204965 

Visa and Access by telephone. 24hr, Answerphone, Open six full days. 
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REVIE 
Alinco DJ-I00E 144MHz Hand-held Transceiver 

The DJ- J OOE is the latest J 44MH: portahle 
from the Alinco stahle which, in addition to 
heing very compact, features extended 
transmit and receivefrequency ranRes and 
a maximum output of 6.5 watts. It seems 
there is a never ending demand for hand­
held J 44MHz transceivers and it is prohahly 
fair to say that the majority, of amateurs 
own one at some time so lets see how the 
DJ-JOOE measures up says G4WNC. 

Connecting-up 

As wi th most hand-he Id s. connec ting­
up was ~ traight forward . The suppli ed 
IOOmm moulded rubber antenna fib to the 
top panel via a ,tandard son BNC ,ockct. 
This is a good choice as it make, it very 
easy to connec t an ex ternal antenna 
without having to resort to ~pec ial plugs. 

Next point to look at was th e power 
connections and the ~) - lODE wa~ quite 
ver,atile in thi ~ respec t. The supplied 
EBP-9NA power unit , Iides on to the ba,e 
of the receiver and locks in place. which 
seems to be the standard technique on 
most modern ri gs. The standard battery 
pack had one or two very usefu l features 
which are worth mentioning. The first was 
the provi,ion of a charger socket and I.e.d . 
indicator. This socke t is used to onnec t 
the supplied trickl e charger to the battery 
pack. The ,econd and very useful point . 
was th e external power socket whieh 
included a d.c. to d.c. convertcr ,0 the OJ­
lODE could be powered from ei ther th e 
standard , hack 13 volt suppl y or 
al ternatively the raw car supply. 

One important fact which is oftcn not 
appreciated by the newcomer is that the 
maximum r.f. output of the rig is 
de term ined by the battery pack vo lt age. 
The standard pack produces 7."2 volts 
which gives a ma ximum output of 3 watts. 
If you want a hi gher power yOU" ill have 
to buy the 9.6 volt EBP-6NAZ for -+ waw, 
or the I:? volt EBP-8NAZ which gives an 
impres,ive 6.S watts of r.f output. 

If you want to run the OJ - I OOE from 
dry ce ll s a pack is available which takes -+ 
x AA ce lls. but thi s only gives an output of 
I wa tt. Final ly. if you need to operate for 
long periods the EBP- 18 could be very 
useful as this belt mounted pack can hold 
six C cells giving extended operation with 
3.S watts of d. output. 

The only other external connection 
available to the user is the speaker/mic 
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sockct on the lOp panel. As its name 
implic'> this "2.5mm stcreo jack socket is 
primarily for the connection of a ,peaker­
microphone. but it an also be w,ed for an 
extc rnal earpiece and p.t.t. or just an 
e:-. tcrnal earpiece. One other though tful 
ex tra is that a very neat rubber cap is 
provided 10 prevent moisture cntering this 
soc ket and the ca p i, sccu red to thc rig so 
that it doe~n't ge t lost when the socke t is 
in use. 

I think you can sec from the foregoing , 
the few external connections on the OJ­
IOOE have been well thought out to give 
maximum versatility. 

Operation 
At first ,ight the DJ - I OOE looks to be 

ve ry simple rig to operate as you arc not 
presented with a vast array of multi­
function buttons which is so often the case 
"ith modern ri gs. There i, only one ro tary 
control and that is the co mbined volume 
and on-off which is mountcd on the lOp 
panel. The squelch on the D) -lODE is 
unu,ual in that it i ~ pre-set. though it can 
be he ld open by operating a latching push 
bUllon on the top panel. 

The p.t.t. bUllon is the now standard 
large push-bullon on the left hand ,ide of 
the OJ- 100E. Immediately below this is a 
smaller button which is used to send a 
17S0Hz tone burst for repeater access. 

The front panel has only two controls. 
the first being a smal l push-bullon marked 
SHIFT whic h if pressed whilst using a 
repeater , hift reverses the transmit and 

receive freq uencies. Th is is particul arl y 
useful fo r chec king the in put frequency to 
see if yo u coul d work the other party 
simplex. Though aga in the button is very 
sma ll. The SHI FT button can also be used 
to sc lec t a re peater shift prov ided the 
FUNCTIO N button is he ld down. The 
other front panel control has a very useful 
fea tu re whi ch when operated. locks the 
operating frequency to prevent inadvertent 
freque ncy changes. Thi s is parti cularly 
usefu l whe n operatin g port able under 
difficult cond itions. One other fea ture of 
the fro nt pa nel is a small ho le marked 
RESET just be low the speaker grille. 
Hidde n in here is the rese t button whi ch 
when depressed erases all the memori es 
and ret urns the rig to its ori ginal power-up 
condit ion. It may seem a bit of an obscure 
fac ility but it can be useful if the memory 
con tent s have become a mess and you 
want 10 start again! 

Turnin g to th e back pane l, there i a 
sing le rccessed slide switch which i used 
to switch between high and low r.f power 
output. As menti oned earlier the max imum 
output is dependent on which battery pack 
is in usc. and unu suall y the low power 
setti ng also va ries . but with the standard 
pack it is 4S0mW. 

There have bee n many ingeni ous 
sys tems used fo r frequ ency se lection on 
portable ri gs and the Alinco D) - lODE uses 
& and-tbullons whi ch shi ft the operatin g 
frequency up or dow n in 12. SkHz steps. 
These bu ttons are mou nted on the back 
edge of the top panel and are 
approx imate ly 4m m sq uare, which may 
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well prove to be rathe r fiddly especi ally 
with a gloved hand . Obviously it is not 
very convenient to have to tune the whole 
band in 12.SkHz steps. so there are options 
included to increase thi s tuning s tep. The 
first is to press the blue F UNCTIO 
button, which then increases the frequency 
steps to 100kHz, but only while the 
FUNCTION button is pressed. If you want 
a coarser frequency step, the FUNCTION 
and MEMO buttons can be used by 
holding the FUNCTION button depressed 
and press ing the MEMO button to give 
I MHz frequency s teps. This latter feature 
is essential if you want to make use of the 
optional extended receive frequency range 
of 140MHz to 170MHz. 

The frequency di splay used was of the 
familiar liquid crystal ty pe, but it was 
angled at about 20 degrees which made it 
easier to read . The display show s an 
abbreviated operating frequency with the 
one hundred MH z digit missing and 
conventional digits for tens and units of 
MHz and hundreds and tens of kH z. For 
the final di g it s three blocks were used to 
show that e ithe r 2.S kH z, 5kHz or 7.SkH z 
need s to be added to the displayed 
frequency. I ' m sure thi s desc ripti on is 
more confusing than the display. as I 
actually found it to be quite c lear! 

Signal s treng th and transmitt e r power 
output were indicated by a cu rved 
bargraph displ ay which ran from the 
bottom left of the display to the top right. 

The remaining segments of the display 
were used to indicate the memory channel, 
function key and f-Iock operation . 

Memories 
No se lf respecting porta bl e would be 

complete these days without a selection of 
memorie s and the OJ - I OOE is no 
exception. The OJ - I OOE is equipped with 
ten very versatile memories which can be 
recalled very qui ck ly and easi ly . One of 
the notable fea tures of the memori es is 
that they work rather like ten v.f.o.s in tha t 
once a memory has been selected you can 
use the & and t buttons to change the 
frequency . The only problem with thi s 
sys tem is that if you change the frequency 
the new frequency is stored in the memory 
so you can get yourself in a mess if you' re 
not careful. Having said that, Alinco have 
a solution to the problem as eac h of the 
memories can be locked if required and 
this is indicated by a small M next to the 
memory numbe r on the di spl ay. In 
addition to being able to s tore the 
operating frequency, the memori es will 
also store 600kH z repeater shifts which is 
a very handy feature. 
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Storing a frequency in a me mory is 
very simp le. A ll you do is press the 
M EMO button until the required memory 
number is displayed. then se t the 
frequency with the & and t buttons. If you 
wan t to lock the memory you just press 
FUNCTION and CALL buttons. Recalling 
a memory is equa ll y simple as yo u only 
have to se lec t the required memory 
number using the MEMO button . 

The last memory feature is the CALL 
memory which is actua lly memory O. This 
is particularly use ful as it can be instantly 
reca lled just by pressing the CALL button 
while a second press of the CALL button 
returns you to the previous operating 
frequency. This is ideal for s to ring a 
common local frequency. i.e. the local 
repeater. 

On The Air 
My first thoughts when I picked-up the 

OJ-IOOE was how well it fitted into the 
palm of my left hand, wi th the p.t.t. in just 
the righ t place for my thumb. The angled 
frequency readout was al so very pleasant 
and definitely eas ier to read than so me I 
have seen. Like a lot of amateurs, I 'm 
always far too impatient to read the 
manual when I first ge t my hands on a rig, 

Specifications 

and usually spend the firs t few minutes 
working out what al l the contro ls do! The 
very simp le layout of the OJ - I OOE meant 
that thi s was very easy and I soon had the 
basics sorted out. 

Because the review model was a very 
early version (Ser No 512) the supplied 
manual was on ly a photo-copy, but 
nevertheless it proved to be quite 
adequate. The format for the manual was 
AS and there were 10 pages starti ng with a 
specificat ion and fol lowed by a list of, and 
brief description of a ll the control s. The 
final sec ti on gave a description of how 
best to usc some of the fea tures. 

Although the manual doesn't g ive 
details. it is apparentl y very easy to extend 
the tran smit coverage to 140MHz -
146MH z and more usefully the rece ive 
cove rage can be ex te nded for 140MHz-
170MHz. One point to note here, is th a t 
for best results an ex ternal an tenna will be 
required. 

I found the audio level and quality from 
the OJ - I OOE to be very good, with it being 
ju~t bright enough for clarity wit hout 
being too harsh. On the transmit side, I 
received eq uall y good reports from a 
number o f stations. The receiver 
sensi tivity was a lso good for a rig of thi s 
type. 

Frequency Coverage 
Tuning Steps 

144MHz-145.995MHz 
12.5kHz 

Signal Type 
Antenna Impedance 
Operating Voltage 
Operating Current 
Battery Save 

Max. audio 
Transmit Hi 
Transmit La 
Dimensions 
Weight 

RECEIVER 
Type 
1 st i . f . 
2nd i.f. 
Sensitivity 
I.f Rej ection 
Selectivity 

Aud io Output 

TRANSMITTER 
Output Power 

Modulat ion Variable 
reactance f.m. 
Max. Deviation 
Spurious output 

F3 (f.m.) 
50n (BNC) 
5.5 to 12 volts 

15mA 
Squelched 42mA 
98mA 
750mA 
350mA 
168 x 60 x 30mm 
250gm 

Du al Conversion 
21.6 MH z 
455kHz 
< .25~V (12d B SINAD) 
> 60dB 
7.5kHz at -6dB 
15kHz at -60dB 
> 200mW at 10% t .h.d. 

2.5watts Hi 
450mW Lo With EBP-9A Batte ry 

5kHz 
> -60dB 

~ 
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My ma in compl ai nt wi th the OJ- lODE 
was the row of buttons used fo r freq uency 
se lec tion. I fou nd these to be far too small 
and c lose together fo r easy use unde r 
po rt ab le conditi o n ~. Th ose wi th sm all e r 
hands th an me w i II have no prob lem 
tho ugh. I fo und th at the best way to use 
th e rig po rt ab le is to make s ure yo u have 
your workin g freque ncies locked int o the 
me mo ri es, as thi s o nl y requires the 
press ing o f the e nd butt on whi c h is j us t 
about manageab le wi th gloves on! 

The fac ilit y to have an ex te nded 
rece ive capability . a ltho ugh ini tia ll y 
attrac ti ve. was spoilt fo r me beca use of the 
tuning tec hnique. T his com bi ned w ith the 
lac k of a scannin g fac ilit y meant tha t 
manual searches were sometime ' tedious. 

Lookin g o n the pos iti ve s ide. th e OJ ­
lOD E in corporated a very useful battery 
saving c irc uit whi ch powe red d own most 
o f the rece ive r c irc uit fo r about 700ms in 
eve ry seco nd . If a s igna l is received th e 
batte ry-save c irc uit is di sab led unt il the 
s ig na l di sappea rs. Ju st to show yo u how 
e ffec ti ve it was o n my tes ts, th e norma l 
quiescent c urrent unde r no ig na l 
cond itions was 42 mA which red uced to 
ISmA with the batte ry-save ci rc uit 
running. Th is is obvio us ly a great 
adv ant age whe n ope rating port ab le , 
parti c ul arl y on RAY ET exerc i. es and 
the like, where you are li s te ning fo r Illos t 
of the time. PW 

Summary 
r did enjoy using the OJ-lOOE during the review period, it was very comfortable to hold and produced good audio in both transmit and 

receive. If you can live without direct freq uency entry and can cope with the frequency selection buttons, you could be very happy with 
the DJ-IOOE. 

The 01-1 OOE cost £219.00 and is available from Waters and Stanton Electronics who were kind enough to loan the review model. 

SHORT WAVE MAGAZINE 
FOR THE RADIO LISTENER 3nort Wave 

PHILIPS 02935 
WORLD RECEIVER REVIEWED I~ RIGHT THE FIRST TIME 

George Dobb's beginners series ~ 
part 2 .l/I 

~ 
PLUS ALL THE REGULAR FEATURES ~ 

, 

, NOVEMBER. ISSUE . 
. . ON SALE NOW . . . 
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peW 13001(ST/l(o/I CE 
VISA -0202665524 

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 
POST AND PACKING; add 75p for one book, £1 for two or more books, orders over £25 post and packing 
free, (overseas readers add £1 .50 for one book: £2.50 for two or more for surface mail postage) and send a postal 
order, cheque or international money with your order (quoting book titles and quantities) to PW Publishing Limited, 
FREEPOST, Enefco House, The Quay, Poole, Dorset BH151PP. Payment by Access, Mastercard, Eurocard 
or Visa also accepted on telephone orders to Poole (0202) 665524. Books are normally despatched by return of 
post but please allow 28 days for delivery. Prices correct at time of going to press. 

* A recent add ition to our Book Service. OIP = Out of print, OIS = Out of stock. 

RADIO 
AIR & METEO CODE MANUAL 
10th Edition 
Joerg Klingenfu • • 
Detailed descriptions of the World Meteorological 
Organisation Global Telecommunication System operating 
FAX and RTTY meteo stations, and its message format 
with decoding examples. Also detailed description of the 
Aeronautical Fixed Telecommun ication Network amongst 
others. 289 pages £ 14 .00 

BETTER RADIO(TV RECEPTION 
A . Nallawalla . A . T. Cu. hen and B . D . Clark 
An Australian book g iving guidance and advice to listeners 
seeking reliable reception of distant radio stations, and to 
DX listening hobbyists. 134 pages. £9.95 

BETTER SHORTWAVE RECEPTION (USA) 
W . S . Or r W6SAI and S. D . Cowan W2LX 
Receivers, antennas, propagation. DX listening techniques 
for the short waves and v .h.f. 158 pages. £5.50 

PASSPORT TO WORLD BAND RADIO 1989 
This book gives you the information to explore and enjoy 
the world of broadcast band listening . It includes features 
on different international radio stations, receiver reviews 
and advice as well as the hours and languages of broadcast 
stations by frequency. 398 pages. £10.95 

SCANNERS (updated) 
Peter Rou.e GU1DKD 
Aguidefor users of scanning receivers, covering hardware, 
antennas, accessories. frequency allocations and operating 
prodedures. 177 pages. £ 7 .95 

SCANNERS 2 
Peter Rouse GU1DKD 
The companion to Scanners, this provides even more 
informat ion on the use of the v.h.t. and u .h .f. 
communications band and gives constructional details for 
accessories to improve the performance of scanning 
equipment . 216 pages. £9.95 

SHORT WAVE RADIO LISTENERS' HANDBOOK 
Arthur M i ller 
In easy-ta-read and non -technical language, the author 
guides the reader through the mysteries of amateur, 
broadcast and CB transmissions. 207 pages. OIP 

RADIOTELETYPE CODE MANUAL 
10th Edit ion 
Joerg Kl i ngenfus. 
This book gives detailed descriptions of the characteristics 
of telegraph transmission on short waves , with all 
commercial modulation types Including voice frequency 
te legraphy and comprehensive information on all Rny 
systems and c.w . alphabets. 96 pages. £8.00 

THE SAT ELLIT E EXPERIMENTER' S HANDBOOK 
(USA) 
Aguide to understanding and using amateur radio. weather 
and TV broadcast satellites. 207 pages. £9.25 

1934 OFFICIAL SHORT WAVE RADIO MANUAL 
Edited by Hugo Gernsback 
A fascinating reprint from a bygone age with a directory of 
all 1934s.w. receivers, servicing information.constructional 
projects, circuits and ideas on building vintage sets with 
modern parts. 260 pages. £9.75 

HIGH POWER WIRELESS EQUIPMENT 
Article. from Practical Electricity 1910· 1 1 
Edited by Henry Walter Young 
A reprint of inte resting practical articles from the ea rly 
days of radio. 99 pages. £6.85 

BEGINNERS 
AN INTRODUCTION TO RADIO DXING (BP91) 
R. A . Penfold 
How to find a particular station , country or type of broadcast 
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and to receive it as clearly as possible. 
112 pages. £1 .95 

BEGINNER'S GUIDE TO RADIO 
9th Edition 
Gordon J. King 
Rad io signals, transmitters. receivers , antennas, 
components. valves and semiconductors, CB and amateur 
radio are all dealt with here. 266 pages. £6.95 

ELECTRONICS SIMPLIFIED - CRYSTAL SET 
CONSTRUCTION (BP92) 
F. A . Wil.on 
Especially written for those who wish to take part in basic 
radio building. All the sets in the book are old designs 
updated with modern components. 72 pages. £1 .75 

QUESTIONS & ANSWERS RADIO 
Eugene Trundle 
Basics of electrical theory, radio and semiconductors, 
receivers, amateur and C8 radio, and test equipment. 
110 pages. OIP 

THE SIMPLE ELECTRONICS CIRCUIT AND 
COMPONENTS Book One (BP62) 
The aim of this book is to provide an in·expensive but 
comprehensive introduction to modern electronics. 
209 pages. £3.50 

TELEVISION 
AN INTRODUCTION TO SATELLITE TELEVISION 
(BP195) 
F. A . Wilson 
Answers all kinds of questions about satellite television . 
For the beginner thinking about hiring or purchasing a 
satellite TV system there are detai ls to help you along. For 
the engineer there are technical details including 
calculations, formulae and tables. 104 pages. £5 .95 

A TV·DXERS HANDBOOK (BP176) 
R. Bunney 
Information on transmission standards, propagation , 
receivers including multi·standard, colour, satellites, 
antennas, photography, station identification, interference 
etc. Revised and updated 1986. 87 pages. £5.95 

GUIDE TO WORLD-WIDE TELEVISION TEST CARDS 
Edi t ion 3 
Keith Hamer & Garry Smith 
Completely revised and expanded, this is a handy reference 
book for the DXTV enthusiast. Over 200 photographs of 
Test Cards. logos, etc., world wide. 60pages. £4.95 

SATELLITE TELEVISION INSTALLATION GUIDE 
2nd Ed it ion 
John Breed. 
A practical guide to satellite television. Detailed guidlines 
on installing and aligning dishes based on practical 
experience. 56pages. £11 .95 

THEORY 
COMMUNICATION (BP89) 
Element. of Electronic. Book 5 
F. A . W i l.on 
Fundamentals of line, microwave, submarine. satellite, 
digital multiplex, radio and telegraphy systems are covered. 
without the more complicated theory or mathematics. 256 
pages. £2.95 

FILTER HANDBOOK A practical de.ign guide 
by Stefan Niewiadom.ki 
A practical book, describing the design process as applied 
to filters of all types. Includes practical examples and 
BASIC programs. 195 pages. £25.00 

FROM ATOMS TO AMPERES 
F.A .Wilson 
Explains in simple terms the absolute fundamentals behind 
electricity and electronics. 244pages. £3 .50 

LEVEL II RADIO & ELECTRONICS THEORY 
Ian Ridpath ZL 1 BCG 
A sequel to Amateur Radio & Electronics Study Course. 
covers advanced theory to a level for most technician 
courses. The handwritten format aims to make the student 
feel these are his own notes. 169 pages. £6.70 

PRACTICAL ELECTRONICS CALCULATIONS AND 
FORMULAE (BP53) 
F. A . Wilson 
This has been written as a workshop manual for the 
electronics enthusiast. There is a strong practical bias and 
higher mathematics have been avoided where possible. 
249 pages. £3 .95 

SOLID STATE DESIGN FOR THE RADIO AMATEUR 
W •• Hayward W7Z01 and Doug DeMaw Wl FB 
Back in print by popular demandl A revised and corrected 
edition of this useful reference book covering all aspects of 
solid-state design. 256 pages £1 0.95 

The ARRL ELECTRONICS DATA BOOK 
Doug DeMaw W1FB 
Back by popular demand, completely revised and 
expanded, this is a handy reference book for the r.f. 
designer, technician, amateur and experimenter. 260pages. 
£8.95 

LISTENING GUIDES 

AIR BAND RADIO HANDBOOK 
David J. Smith 
Listen to conversations between aircraft and ground 
control. The author, an airtraffic controller, explains more 
about this listening hobby. 174 pages. OIP 

AIR TRAFFIC CONTROL 
David Adair 
A guide to air traffic control with maps, drawings and 
photographs explaining how aircraft are guided through 
crowded airspace. 176 pages. £6.99 

DIAL SEARCH 
5th Edition 1988/89 
George Wilc o x 
The listener's check list and guide to European broadcasting . 
Covers m .w ., I.w. , v .h.f. and s.w .• including two special 
maps. 46 pages. £3.25 

FLIGHT ROUTINGS 1989 
T .T .WiIIlams 
Identifies the flights of airlines, schedule, charter, cargo 
and mail , to and from the UK and Eire and overflights 
between Europe and America . 104pages. £4.00 

GUIDE TO BROADCASTING STATIONS 
20th Edition 1989/90 
Ph i l i p Darrington 
Frequency and station data, receivers, antennas, Latin 
American DXing, reporting, computers in radio , etc. 
240 pages. £9.95 

GUIDE TO FACSIMILE STATIONS 9th Edit ion 
Joerg Klingenfu •• 
Th is manual is the basic reference book for everyone 
interested in FAX. Frequency, callsign, name of the station, 
ITU country/geographical symbol, technical parameters of 
the emission are all listed . All frequencies have been 
measured to the nearest 100Hz. 318 pages £12 .00 

GUIDE TO FORMER UTILITY TRANSMISSIONS 
3rd Edition 
Joerg Klingenfu • • 
Built on continuous monitoring of the radio spectrum from 
the sixties until the recent past. A useful summary of 
former activities of utility stations providing information 
in the classification and identification of radio signals . 
126 pages. £8 .00 
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GUIDE TO UTILITY STATIONS 
7th Edition 
Joerg Klingenfu •• 
This book covers the complete short w ave range from 3 to 
30MHz plus the adjacent frequency bands from 0 to 150kHz 
and from 1.6 to 3MHz. It includes details on all types of 
utility stations including FAX and An y . There are 15802 
entries in the frequency list and 3123 in the alphabet ical 
callsign list plus press services and meteorological stations. 
494 pages. £19 .00 

HF OCEANIC AIRBAND COMMUNICATIONS 
3rd Edition 
Bill Laver 
Aircraft channels by frequency and band, main ground 
radio stations, European RfT networks. North At lantic 
control frequencies. 29 pages. £3.50 

INTERNATIONAL RADIO STATIONS GUIDE (BP255) 
Revised and updated in 1988, this book shows the site, 
country, frequency/wavelength and pow er of stations in 
Europe. the Near East and N. Afr ica. North and Lati n 
America and the Caribbean, plus short wave stations 
worldwide . 128 pages. £4.95 

MARINE UK RADIO FREQUENCY GUIDE 
Bill Laver 
A complete guide to the UK s.w. and v. h.f. marine radio 
networks. Useful information, frequency list ings and the 
World Marine Coastal Phone Stat ions. 62pages. £4.95 

NEWNES SHORT WAVE LISTENING HAND BOOK 
Joe Pritchard G1UQW 
A technical guide for all short wave listeners. Covers 
const ruction and use of sets fo r the s.w.1. who wants to 
explore the bands up to 30M Hz. 288pages. £12 .95 

THE COMPLETE VHFNHF FREQUENCY GUIDE 
Updated 1988 
This book gives details of frequencies f rom 26·2250MHz 
wi th no gaps and who uses what. Recently updated, the re 
are chapters on equipment req ui rem ents as w ell as 
antennas, etc. 88 pages. £5.95 

THE INTERNATIONAL VHF FM GUIDE 
7th Edition 
Julian Baldwin G3UHK and Krio Partridge GBAUU 
The latest edi t ion of this useful book g ives co ncise details 
of repeaters and beacons worldwide plus coverage maps 
and further information on UK repeaters. 70 pages. £2.85 

THE POCKET GUIDE TO RTTY AND FAX STATIONS 
Bill Laver 
A handy reference book list ing ATTY and FAX stations, 
together w ith modes and other essential information . 
The listing is in ascending frequency order, from' .6 to 
27 .1 MHz. 46 pages £2 .95 

SHORT WAVE LISTENERS CONFIDENTIAL 
FREQUENCY LIST 
Bill Laver 
Covering the services and transmission modes that ca n be 
heard on the bands between 1.635 and 29.7MHz. £7.95 

VHFNHF AIRBAND FREQUENCY GUIDE (Updated) 
A complete guide to the airband f requencies including 
how to receive the signals, the freq uencies and serv ices, 
VOLMET and much more about t he interesting subject of 
airband radio. 74 pages. £5.95 

WORLD RADIO TV HANDBOOK 1989 
Country·by-country listi ngs o f long, m ed ium and short 
wave broadcast and TV stations. Receiver test reports. 
Eng lish language broadcasts. The s.w.I.'s "bible". 576 
pages. £ 17 .95 

INTERFERENCE 
INTERFERENCE HANDBOOK (USA) 
William R. Neloon WA6FQG 
Howto locate and cure r.f.i. fo r radio amateurs, CBers and 
TV and stereo owners. 253 pages. £6.75 

RADIO FREQUENCY INTERFERENCE (USA) 
What causes r.f.i7 Are all r.1.i. problems difficult, expensive 
and time-consuming to cure? These quest ions and m any 
more are answered in this book. 84 pages. £4.30 

TELEVISION INTERFERENCE MANUAL (RSGB) 
B. Prieatly 
TV channels and systems, spu rious-radiat ion TVI, strong ­
signal TVI, audio breakthrough, transmitter design. 
78 pages. £2.94 

AMATEUR RADIO 
AMATEUR RADIO CALL BOOK (RSGB) 
Winter 88/89 Edition 
Now incorporates a 48·page section of useful information 
fo r amateur radio enthusiasts. 3 10 pages. £7.00 

AMATEUR RADIO LOGBOOK 
Standard logbook for the transm itting am ateur in horizontal 
A4 format. 25 lines per page. 96 pages. £2 .30 

AMATEUR RADIO OPERATING MANUAL (RSGB) 
A mine of in fo rmation on ju st about eve ry aspect o f 
amateur operating. International callsign se ries ho lders, 
prefix lists, DXCC countries list. etc. 204 pages. £6. 16 
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AMATEUR RADIO SATELLITES the first 25 year. 
Arthur C. Gee G2UK 
Th is souvenir publicat ion ma inly a pictorial account of the 
pattern of developments w hich have occurred over the last 
25 yea rs. 34 pages. £2.25 

AN INTRODUCTION TO AMATEUR RADIO (BP257) 
I .D .POOLE 
This book gives the newcomer a comprehensive and easy 
to understand g uide through am ateur radio. Topics include 
operating procedures, jargon, propagation and setting up 
a stat ion. 150 pages. £3.50 

CARE AND FEEDING OF POWER GRID 
TUBES (USA) 
This handbook analyses the operation of EIMAC power 
grid valves and provides design and application information 
to assist the user of these valves. 
156 pages. OIP 

HINTS AND KINKS FOR THE RADIO AMATEUR 
Edited by Charlea L. Hutchinaon and David Newkirk 
A collection of pract ical ideas gleaned from the pages of 
OSTmagazine . 152pages. £4.95 

HOW TO PASS THE RADIO AMATEURS ' 
EXAMINATION (RSGB) 
Clive Smith G4FZH and George Benbow G3HB 
The backg round to m ulti ple choice exams and how to 
study fo r them w ith sample RAE pa pers for practice plus 
maths revision. 88 pages. £5.65 

PASSPORT TO AMATEUR RADIO 
Peprinted from PW 19B1·1982 
The fa mous series by GW3JGA. used by thousands of 
successful RAE candidates in their studies. Plus other 
useful articles for AAE stu dents. 
96 pages. £1 .50 

PRACTICAL IDEAS FOR RADIO AMATEURS 
Ian Poole G3YWX 
Offers a wea lth of hints, t ips and general practical advice 
for all t ransmitting amateurs and short wave listeners. 
128 pages £5 .95 

QUESTIONS & ANSWERS AMATEUR RADIO 
F. C. Judd G2BCX 
What is amateur radio? Th e Radio Amateurs' Exam and 
Licence. Technology, equipment, antennas, operating 
p rocedures and codes. 122 pages. £3.95 

RADIO AMATEUR'S GUIDE TO RADIO WAVE 
PROPAGATION 
(HF Bando) 
F. C. Judd G2BCX 
The how and why of the mechanism and variations of 
propagation in the h.t. bands. 144 pages. £8.95 

THE 1989 ARRL HANDBOOK FOR THE RADIO 
AMATEUR 
This is the 66th edition of this very useful hardback reference 
book . Updated th roughout it has several new sections 
covering oscilloscopes. spectrum analysers, digital 
frequency synthesis, phase-noise m easurement and new 
constructiona l projects. 
1200 pages 0/5 

"THE ARRL OPERATING MANUAL 
Another very usefu l book from the AAR L. Al though writen 
fo r the Ame rican radio amateur, this book will also be of 
use and interest to the UK amateur. 
684 pages £12 .95 

THE COMPLETE DX'ER 
Bob Locher W9KNI 
Now back in print, th is book covers equipment and operating 
techniques fo r the OX chaser, from beginner to advanced . 
187 pages £7.95 

THE RAE MANUAL (RSGB) 
G.L.Benbow G3HB 
The latest edition o f the standard aid to studying for the 
Radio Amateu rs' Exa m ination. Updated to cover the latest 
revisions to the syllab us. 
132 pages £5.65 

THE RADIO AMATEUR'S DX GUIDE (USA) 
15th Edition 
The g uide contai ns in forma t ion not easily obtained 
elsewhere and is intended as an aid and quick reference for 
all radio amateu rs interested in OX. 
38 pages. £2 .95 

THE RADIO AMATEUR'S QUESTIONS & ANSWER 
REFERENCE MANUAL 
3rd Edition 
R. E. G. Petri G8CCJ 
This book has been com piled especially for students of the 
Ci ty and Guilds of London Institute RAE . It is structured 
with ca refully selected m ult iple choice questions, to 
prog ress w ith any recog n ised course of instruction , 
although is is not intended as a text book. 
258 pages. OIP 

VHF HANDBOOK FOR RADIO AMATEURS (USA) 
H. S. Brier W9EGQ & W. I. Orr W6SAI 
VHF/UHF propagatio n, including moonbounce and 
satellites, eq uipment and antennas. 
335 pages. £7.95. 

VHFNHF MANUAL (RSGB) 
G. R. Jessop G6JP 
Theory and practice of am(tt sur 1:3::j;:- fv:ep!icn and 
transmission, between 30MHz ann 7"GHz. 
520 pages. £8.94 

MAPS 
IARU LOCATOR MAP OF EUROPE 
DARC 
This multi -coloured. plastiCS laminated , map of Europe 
shows the AI AU ("Maidenhead") Locator System . 
Indispensible for the v .h.t. and u.h.t. OXer. 692 x 872mm. 
£5 .25 

RADIO AMATEUR' S MAP OF NORTH AMERICA (USA) 
Shows radio amateur prefix boundaries. contine ntal 
boundaries and zone boundaries. 760 x 636mm. £2.50 

RADIO AMATEUR' S PREFIX MAP OF THE WORLD 
(USA) 
Showing prefixes and countries. plus listings by order of 
country and of prefix. 1014 x 711mm. £2 .95 

RADIO AMATEUR' S WORLD ATLAS (USA) 
Seventeen pages of maps, including the world·polar 
projection. A lso includes the table of allocation of 
international ca ltsign series. £3.50 

DATA REFERENCE 
DIGITAL IC EQUIVALENTS AND PIN CONNECTIONS 
(BP140) 
A . Michaels 
Equiva lents and pin connections of a popular selection 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 selection of many different 
types of semiconductor diodes. 144 pages. £2 .25 . 

INTERNATIONAL TRANSISTOR EQUIVALENTS 
GUIDE (BP85) 
A . Michaels 
Possible substitutes for a popular selection of European , 
American and Japanese transistors. 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. OIP 

NEWNES AUDIO & HI·FI ENGINEER' S POCKET BOOK 
Vivian Capel 
This is a concise collection of practical and relevant data 
for anyone working on sound systems. The topics covered 
include microphones, gramaphones, CDs to name a few. 
190 pages. Hardback £9 .95 

NEWNES COMPUTER ENGINEER' S POCKET BOOK 
ThiS isan invaluable compendium offacts, figures, circuits 
and data and is indispensable to the deSigner, student, 
service engineer and all those Interested In com puter and 
microprocessor systems. 
203 pages. Hardback £8.95 

NEWNES ELECTRONICS POCKET BOOK 
5th Edition 
Presenting all aspects of electronics in a readable and 
largely non·mathematical form for both the enthusiast 
and the professional engineer. 
315 pages. Hardback £8.95 

NEWNES RADIO AMATEUR AND LISTENER' S 
POCKET BOOK 
Steve Money G3FZX 
This book is a collection of useful and intriguing data for 
the traditiona l and modern rad io amateur as well as the 
short wave listener. Topics such as AMTOR, packet radio, 
SSTV. computer communications, airband and maritime 
commu nications are all covered. 
160 pages. Hardback £ 8 .95 

NEWNES RADIO AND ELECTRONICS ENGINEER'S 
POCKET BOOK 
17th Edition 
Keith Brindle y 
Usefu I data coveri ng math, abbreViations. codes, symbols, 
frequency bands/allocations, UK broadcasting stations, 
semi-conductors, components, etc. 
201 pages. Hardback £6.95 

NEWNES TELEVISION AND VIDEO ENGINEER' S 
POCKET BOOK 
Eugene Trundle 
This is a valuable reference source fo r practitioners in 
"entertainment" electronic equipment. It covers TV 
reception from v .h.f. to s.h.f. display tubes. colour camera 
technology, video recorder and video diSC equipment, 
video text and hi+fi sound . 323 pages. Hardback £9.95 

POWER SELECTOR GUIDE (BP235) 
J . C . J . Van de Ve n 
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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 p ropert ies making 
selection of replacements easier. 
760 pages. £4.95 

RSGB RADIO DATA REFERENCE BOOK 
G. R. J essop G6JP 
The 5th Edition of an essential book for the radio amateur's 
or experimenter's workbench . 
244 pages. Hardback £8.56 

SEMICONDUCTOR DATA BOOK 
A .M .Ball 
Characteristics of some 10000 transisto rs, f.e. t.s, u.j.t.s. 
diodes, rect ifiers , triacs and s.c.r.s. 175 pages. £9.95 

TRANSISTOR SELECTOR GUIDE (BP234) 

and heatsinks, plus designs for a variety of mainsdriven 
power supplies, including the PW " Marchwood" giving a 
fully stabilised and protected 12V 30A d.c. 
48 pages. £1.25 

QRP NOTEBOOK 
Doug DeMaw W1FB 
This book deals with the building and operat ing of a 
successful ORP station . Lots of advice is given by the 

I author who has spent years as an ardent ORPer. All the text 
is easy·to· read and the drawings large and clear. 
77 pages. £4.95 

I 
TEST EQUIPMENT CONSTRUCTION 
R.A.Penfold 
Describes, in detail. how to construct some simple and 
inexpensive, but extremely usefu l, pieces of test equipment . 
704pages. £2.95 

J . C . J . Van de Ven I 
Th is guide has the information on all kinds o f transistors in 
useful categones (other than the usual alpha numeric sort) 
such as voltage and power properties making seletion of 
replacements easier. 192 pages. £4.95 

50 (FET) FIELD EFFECT TRANSISTOR PROJECTS 
F.G.Rayer 

FAULT FINDING 
ARE THE VOLTAGES CORRECT? 
Reprinted from PW 1982· 1983 
How to use a multi meter to fault · find on electronic and 
radio equipment, from simple resistive dividers through 
circuits using diodes, transistors, i.c.s and valves. 
44 pages. £1 .50 

GETTING THE MOST FROM YOUR MULTIMETER 
(BP239) 
R. A. Penfold 

50 circuits for the s.w.l. , radio amateur. experimenter or 
audio enthusiast using f.e.1.s. 104pages. £2.95 

I AUDIO FREOUENCIES 

I 

AUDIO (BP111) 
Elements of Electronics Book 6 
F. A . Wilson 
This book studies sound and hea ring. and the operation of 
microphones, loudspeakers, amplifiers, oscillators and 
both disc and magnetic recording . 

I 320 pages. £3.50 

ANTENN AS (AERIALS) This book is primarily aimed at beginners. It covers both 
analogue and digital multimeters and their respective 
limitations. All kinds of testing is explained too. No 
previous knowledge is required or assumed. I 
702 pages. £2 .95 

AERIAL PROJECTS (BP105) 
Practical designs including active, loOp and ferrite antennas 
plus accessory units. 96 pages. £2.50 

OSCILLOSCOPES, HOW TO USE THEM, HOW THEY 
WORK 
Ian Hickman 
This book describes oscilloscopes ranging from basic to 
advanced models and the accessones to go with them. 133 
pages. £7.95 

PRACTICAL HANDBOOK OF VALVE RADIO 
REPAIR 
Chas E. Miller 

ALL ABOUT CUBICAL QUAD ANTENNAS (USA) 

I 
w. I . Orr W6SAI & S. D . Cowan W2LX 
Theory, design, construction. adjustment and operation of 
quads. Ouads vs. Vag is. Gain figures. 
709 pages. £5.50 

I 
ALL ABOUT VERTICAL ANTENNAS (USA) 
W . I. Orr W6SAI & S. D. Cowan W2LX 

The definite work on repairing and restoring valved 
broadcast receivers dating from the 1930s to the 60s. 
Appendices giving intermedia t e frequencies, valve I 
characteristic data and base connections. I 
230 pages. Hardback £20.00 

Theory, design. construction, operation, the secrets of 
making vertical work. 
797 pages. £7.50 

AN INTRODUCTION TO ANTENNA THEORY (BP198) 
H. C . Wright 

SERVICING RADIO, HI·FI AND TV EQUIPMENT 
Gordon J . King 
A very practical book looking at semiconductor 
characteristics. d .c. and signal tests, fault ·finding techniques 
for audio, video, r.f. and oscillator stages and their 
application to transistor radios and hi· fi. 
205 pages. £10.95 

TRANSISTOR RADIO FAULT FINDING CHART (BP70) 
C. E. Miller 
Used properly, should enable most common faults to be 
traced reasonably quickly. Selecting the appropriate fault 
description at the head of the chart , the reader is led 
th rough a sequence of suggested checks until t he fault is 
cleared . 635 x 455mm (approx) £0.95 

CONSTRUCTION 
HOW TO DESIGN AND MAKE YOUR OWN P.C.B.s 
(BP121) 
R. A . Penfold 
Designing or copying printed circuit boa rd designs from 
magazines, including photographic methods. 
80 pages. £2 .50 

INTRODUCING QRP 
Collected articles from PW 1983-1985 
An introduction to low-power transmission, including 
constructional details of designs by Rev. George Dobbs 
G3RJV for transmitters and transceivers from Top Band to 
14MHz, and test equipment by Tony Smith G4FAI. 
64 pages. £1 .50 

MORE ADVANCED POWER SUPPLY PROJECTS 
(BP192) 

This book deals with the basic concepts relevant to receiving 
and transmitting antennas. Lots of diagrams reduce the 

I 
amount of mathematics involved. 
86 pages. £2.95 

BEAM ANTENNA HANDBOOK (USA) 
W . I . Orr W6SAI & S . D . Cowan W2LX 
Design, construction, adjustment and Installation of h.f. 

I beam antennas . 798 pages. OIS 

HF ANTENNAS FOR ALL LOCATIONS (RSGB) 
l. A . Moxon G6XN 

I 
Taking a new look at how h.f. antennas work, and putting 
theory into practice . 260 pages. £5 .19 

'NOVICE ANTENNA NOTEBOOK 
Doug DeMaw W1 FB 
Another book from the pen of W1 FB. this time offering 
"new ideas for beginning hams" . All the drawings are 
large and clear and each cha pter ends with a glossary of 
terms . 730 pages £5.95 

OUT OF THIN AIR 
Collected Antenna Articles from PW 1977-1980 
Including such favourites as the ZL Special and '2BCX 16· 
element beams for 2m, and the famous " Slim Jim ", 
designed by Fred Judd G2BCX. Also features systems for 
Top Band . medium wave/ long wave loop designs and a 
v.h .f. direction finding loop. Plus items on propagation. 
accessories and antenna design . 80 pages. £1 .80 

SIMPLE, LOW· COST WIRE ANTENNAS FOR RADIO 

I 
AMATEURS (USA) 
W . I. Orr W6SAI & S . D . Cowan W2LX 
Efficient antennas for Top Band to 2m, including " invisible " 
antennas for difficult station locations. 
797 pages. £6.75 

R. A . Penfold 
The practical and theoretical aspects of the circuits are I 
covered in some detail. Topics include switched mode 
power supplies . precision regulators, dual tracking 
regulators and computer controlled power supplies, etc. 

THE ARRL ANTENNA BOOK (USA) 15th Edition 
A station is only as effective as its antenna system. This 
book covers propagation, practical constructional details 
of almost every type of antenna, test equipment and 92 pages. £2 .95 

POWER SUPPLY PROJECTS (BP76) 
R. A. Penfold 
This book gives a number of powersupply designs including 
simple unstabilised types, fixed voltage regulated types 
and variable voltage stabilised designs. 91 pages. £2 .50 

PRACTICAL POWER SUPPLIES 
Collected articles from PW 1978·1985 
Characteristics of batteries, transformers. rectifiers, fuses 
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I 
formulas and programs for beam heading calculations. 
£12 .95 

SEE PAGES 17& 45 FOR 
EXTRA BOOK BARGAINS 

THE ARRL ANTENNA COMPENDIUM (USA) 
Volume One 
Fascinating and hitherto unpublished material. Among 
the topics discussed are quads and loops, log periodic 
arrays, beam and mu lti·band antennas, verticals and 
reduced size antennas. 175 pages. £9.25 

WIRES & WAVES 
Collected Antenna Articles from PW 1980·1984 
Antenna and propagation theory, including NBS Vagi 
design data . Practical designs for antennas from medium 
waves to microwaves, plus accessories such as a.t .u.s, 
s.w .r. and power meters and a noise bridge . Dealing with 
TVI. 760 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 clea r making construction much 
easier. 124 pages. £5.95 

25 SIMPLE AMATEUR BAND AERIALS (BP125) 
E. M . Noll 
How to build 25 simple and inexpensive ae rials , from a 
simple dipole through beam and triangle designs to a 
minHhombic . Dimensions for specific spot frequencies 
including the WARC bands. 80 pages. £1 .95 

25 SIMPLE INDOOR AND WINDOW AERIALS 
(BP136) 
E. M . Noll 
Designs for people who live in flats or have no gardens, 
etc., giving surprisingly good results considering their 
limited dimensions. 
64 pages. £1 .75 

25 SIMPLE SHORT WAVE BROADCAST BAND 
AERIALS (BP132) 
E. M . Noll 
Designs for 25 different aerials. from a simple dipole 
through helical designs to a multi· band umbrella . 
80 pages. £1 .95 

25 SIMPLE TROPICAL AND MW BAND AERIALS 
(BP145) 
E. M . Noll 
Simple and inexpensive aerials for the broadcast bands 
from medium wave to 49m. 64 pages. £1 .75 

THE RADIO AMATEUR ANTENNA HANDBOOK 
William I. Orr W6SAI & Stuart. D . Cowan W2LX 
Vagi , quad , quagi. I·p, vertical , horizontal and "sloper" 
antennas are all covered. Also towers, grounds and 
rota tors. 790 pages. £6.75 

COMPUTING 
AN INTRODUCTION TO COMPUTER 
COMMUNICATIONS (BP177) 
R. A . Penfold 
Details of various types of modem and their applications. 
plus how to interconnect computers. modems and the 
telephone system. Also networking systems and RTTY. 
96 pages. £2 .95 

AN INTRODUCTION TO COMPUTER PERIPHERALS 
(BP170) 
J. W . Penfold 
Covers a wide range of computer peripherals such as 
monitors , printers, disk drives, cassette recorders, 
modems. etc ., explaining what they are. how to use them 
and the various types of standards. 
80 pages. £2 .50 

MICROPROCESSING SYSTEMS AND CIRCUITS 
(BP77) 
Elements of Electronics Book 4 
F. A. Wilson 
A comprehensive guide to the elements of 
m icroprocessing systems, which are becoming ever more 
inVOlved In radio systems and equipment. 
256 pages. £2.95 

MORSE 
INTRODUCING MORSE 
Collected Articles from PW 1982-1985 
Ways of learning the Morse Code. followed by 
constructional details of a variety 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 Morse code 
signals up to the 12 w.p.m. required for the radio mateur 
aspi ring to a Class A licence having passed the RAE . 
79 pages. £2.88 

THE SECRET OF LEARNING MORSE CODE 
Mark Francis 
Des igned to make you proficient in M orse code in the 
shortest possible time, this book points out many of the 
pitfalls that beset the student. 
87 pages. £4.95 
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nEVADA.::: ....... TALK TO THE WORlD ~ii:J 
TALK KENWOOD TALK ATU'S - ~ 

complete 
range in stock. 
Heres a 
selection:-

TS950SD New Digit HFTransccivcr ... £3199 
TM 23 1 E 2 Mtr mob ............ ..... .. ..... ... .... .... .... £289 
TM 431E 70cm mob ............. ...... ........ ..... .... ... £318 
TM 70 I E 2nOcm mob ... .. ..... .. ..... ..... ..... ......... £469 
TR 75 1 E 2nO mobile ...... ... .... ... ........ .... .. .. ... .. . £599 
TH 75E 2nOcm Hlheld ....... ... ...... .... ..... ....... CALL 
TS 7 11 E 2 Mtr Multi Mod (s/soiled) .. .......... .. £799 
TS 440S HF ..... ..... ................................ ........ £1138 
TS 940S HF ........ .......... ...... ................... ....... £1995 

TALK ICOM 
We have just been appoin ted ICOM 
dealer fo r the South C03SI... .... Call 
Paul Martin our ICOM specialist 
for info and prices. 
IC - 2SE .... .... .... ...... .... ....... ...... Cal l 
IC - 4SE 70cm Hlheld .... ........ .. Ca ll 
IC - 32E 2nO Hlheld ................ Ca ll 
IC - 3210E 2nO Mobi le ........... Ca ll 
IC - R7000 Receiver. ... .. .. .... ..... Ca ll 
IC - R7 1 E Receiver. ... ... ... .. .... .. Ca ll 
IC - 725 HF TCVR ................. .. Ca ll 
IC - 735 HF TCVR .... .. .. ... ........ Call 
IC - 75 1 A HF TCVR ............ .... Ca ll 
IC - 761 HF TCVR .... ....... .... ... . Ca ll 
IC - 228H 2m/45w .... ... ............ . Call 
IC - 448E 70/25w ..................... Ca ll 

TALK ACCESSORIES 
REMOTE MAST HEAD SWITCHES 
NEV ADA HF2 £39.95 
Freq :- 1.8 - 185 Mhz 
Connections:- S0239 
Power:- 1.000 W Pep 
NEV ADA CAS - A2 £49.95 
Freq:- DC - 1.3 Ghz 
Connectors:- ' N' Type 
Power:- 150/300 Wails 
SA DEL T A XL30 Mic 
A new electret base mic, 
that will give your Kenwood, 
Yaesu. Icom, or other leading 
brand of Transceiver extra 
'punch' and ' clarity ' . The mic 
may be powered from the 
Transc;eiver direct or with 
an internal PP3 battery. 

Introductory Offer £39.95 
SADEL T A CM 40 Mic 
As the XL 30 above, but with Vol/Tone controls 
Introductory Offer £49.95 

NEVADA DUMMY LOAU;;;i~~' 
A professionally built 50 1[, 
Ohm dummy load that 
is good to 3 Ghz! 

using 'N' type connector 
Introductory Offer £29.95 

TM 1000 1 KW ALL BAND ATU 
Using our high power roller coaster thi s A TU gives effon less 
matching of all long wire. G5RVvenicai and coax fed antennas 

.J Standard Model TM 1000 ....... ............ ..... ..... ....... .. .......... ..... £ 168 
Balun Model TM 1000B .... .... .. ..... ...... .... .......... ....... ..... ... ..... £ 199 
Standard TMIOOO Kit Form ... ........ ..... .... .. .... .. ... .... ..... ......... £138 

(Add £5.75 carriage for all models) 

BUILD YOUR OWN AMPLIFIER OR ATU WITH OUR 
RANGE OF HIGH POWER COMPONE ITS 

Roller Coaster 30 ~H ............................. £28.00 
Var. cap 250 pF (8kv) .. ........................... £19.95 
Var. cap 250 + 250 pF (8kv) ......... .......... £28.00 
Var. cap 750 pF (4kv) ..................... ....... £28.00 
Turns Counter (For Roller) .. .. ... ..... ........ £14.95 
Empty A TU Case ....... .. ....... .. ................. £26.00 
2kw Balun Assembly ... .. ................ .. .. .... £28.00 

TALK SCANNERS 
W e probably carry the largest stocks of scanners in the U.K. 
Our New Bumper Catalogue features all the lates t models . 

Here is a selection:- ABIS SCANNER 
New Jupiter II I I/held .£299 PRE-AMP 
New Jupiter II Mobile . £379 * 25-2 100 Mhz 

BEARCA T * Low noise GAAS 
200 XL T Hlheld ........ . £229 
100 XL T Hlheld .... ..... £199 
100 XL Hlheld .... ... ..... £179 
55 XL Hlheld ...... ....... .. . £99 
590 XL T Mobile .. ....... £199 
760 XLT Mobile ......... £149 
145 XL Base .. .... ...... ... £115 
175 XL Base ....... .... .... £169 

* Variable Gain 
* Switchable Band -
Pass Filters 
NOW IN STOCK 

£79.95 

AOR SCANNERS t 

2 10 XL Base ............... £ 169 AR 3(X)0 NEW ....... . ... £765 

Black Jag uar 131200 111.. .... .. ..... .... £ 199 
Sony Air 7 ...... ..... ....... ..... ..... .. ........ £229 
Sony Pro 80 .... .. ........... .. ... .... ..... ..... £299 
SCANNE R ANTENNAS 
Nevada Discolle (50 - 700 Mhl). £24.00 
WB 1300 Discone (25- 1300 Mh7)£S9.9S 
PAIS Colinear ( 100 - 960 Mhz) ... £49.95 

AR 2(Xl2 .. .. .. . .. . .... .. ......... . ..... £.t1l7 
AR 9()0 .. .. ... .. .. . .. . ... £235 
A R 950 NEW! ........ .. .. £149 
Sony IC F 76(XlSII I .. . £99.00 
Standard AX7(Xl Base ............ .. .. £575 

Large se lection of StH bargains call 
John Gordon for details 

TALK AMPLIFIERS 

B300P 

MOBILE AMPS 
13150 180w(26 - 30M Hz) .............. £54.95 
B300P 3<XJw (6 - :lO MHz + preal1lp)£147.52 
B550P5(X)w(6 - :l0M Hz) ........... . £237.00 
13303 2<XJw (6-:10 MHz) .............. £114.67 
TC5015w(51l-52MHz). .. .. £29.95 
BRU545w(26 - :l0M Hz) £29.95 
BRL.J07()w(26 - :l0M Hz) .. £34.50 
BRUI28w(26 - :l0M Hz) ... £19.95 

.... ,01lI0' JMId(I:M:lf 

Rf POWER AMPlIFIER 
"",,_run 

TClSOX 

TC50DX 50Mhz amplifier 

13250 250w (6 - 30 MHz) 24 volt 
737 ~()w (20' 3() M liz) 

. .. . £115 

. £35.41 
... .. .. . £18.54 735 :lSw (26- 30 M117) 

13110 I IOw(l.J2 - 170MHz) 
BASE AMPLIFIERS 

.£145 

13 132 240w (3 - :lO MHz) .... .. . ... .. . . ... £129 
BVI3125()w(20 - :l0 MHz) .... . ... £115 
B507 300w (3 - 30 MHz) ....... £278 

NEVADA COMMUNICATIONS ••.... WE TALK YOUR lANGUAGE 

189 LONDON ROAD, NORTH END, PORTSMOUTH, P02 9AE ORDER HOTLINE (0705) 662145 

/ 
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Theory 

Reading & Understanding 
Circuit Diagrams 
(with a bit of theory thrown in) 
In part 20 a/this series , R .F. Fautley G3ASG starts to look at the various methods a/impedance matching. 

Impedance Matching 
Firs t o f a ll. what do we mean by 

" matching". In the sec ti on about filters. we 
di sc ussed matching a source to a load (Fig . 
19.2) and stated that if the load impedance 
(w hi ch may be compl ete ly res istive lik e 
RL ) is made the same value as the source 
impedance (or resistance like RS) then the 
source and load are said to be " matched" . 
Thi s condition provides ma ximum power 
to be sent fro m the so urce to th e load . It 
can be proved mathematicall y that thi s i 
so by use of differential ca lc ulus, but it can 
also be shown graphically as be low. 
r------- --------, , , 

d.c. sou rce : 

, 
• - - - - - - - - - - - - - - - 4 WR M136 

Fig. 20.1 

Taking the c irc uit o f Fi g. 20.1 as a 
simple example o f a d.c. source (battery or 
po we r suppl y) having an internal (or 
source) res istance o f Rs and a res istive 
load RL, we can eva luate the power in the 
load for different values o f RL. 

By Ohm' s Law: 

Vs 
I = 

Rs + ~ 

and the power in RL. call it P L' will be 

Suppose the so urce has a voltage o f 
12V d.c. and a res istance of 6Q. Although 
thi s va lue of so urce resistance is ve ry 
much hi ghe r than would usually be me t 
with in prac ti ce , it is suitable for 
demonstrating the princ iple. 

IfRs = 6Q and Vs = 12V 

12 2 
I = --- and PL = (1) x ~ 

6 + ~ 

PUlling in va lues for RL from OQ to say 
20Q, the powe r fo r eac h value can be 
evaluated . 

If RL = OQ then: 

12 12 
1= - - 2A 

6+ 0 6 

and 

PL 22 x 0 4 x 0 OW 

30 

which is fairly obviou if there is no 
load resistance ! 

Taking RL = 0.5Q then : 

12 12 
I = 1.846A 

6 + 0 .5 6 .5 

and 

PL ( 1.846l x 0.5 = 3.408 x 0.5 

= I.704W 

Let~ = IQ 

12 12 
1.714A 

6 + I 7 

and 

PL = (1.714)2 x 

2.938 x I = 2 .938W 

Continuing with different values for RL 
we get the table below. 

Plotting the values of RL against P 
g ives the graph shown on Fig . 20.2 whick 
cl earl y indicates that the peak power is 
obtained when R is 6Q. This is , of 
course, the same v,TIue as RS, the internal 
resistance of the d.c. source. QED! 

Although the same princ iple applies to 
a .c. sources and loads it all becomes more 
complicated when reactance also appears 
with res istance within either the generator 
(source), the load, or both. The problem is 
then about matching impedances rather 
than simple resistances , which is really 
what this section is all about! 

RL(Q) 6 + RL (Q) 

c----a 6 
0.5 6.5 
I 7 
1.5 7.5 
2 8 
3 9 
4 10 
5 1 
6 12 
7 13 
8 14 
9 15 
10 16 
11 17 
12 18 
15 21 
20 26 

The whole of this part comprises 
design , but the subject of impedance 
matching is a design problem . The 
matching circuits on their own would 
provide very little information. 

In general, impedance matching means 
providing some sort of device or network 
which will enable the maximum power to 
be transferred from a source to a load . It 
has already been demonstrated for a d.c . 
supply that this maximum power transfer 
occurs when the res istance of the load is 
equal to the resistance of the source. This 
is also true for a .c. sources, but if the 
resistance of the available load is not the 
same as the source resistance. some form 
of matching device will be necessary or 
the maximum amount of power will not be 
transferred. This matching could take the 
form of a transformer, or alternatively a 
network comprising reactive components, 
and it's the latter method that will be 
discussed. 

All sources and loads have res istive 
components and it ' s the e resistive parts 
that need to be matched to provide the 
maximum power transfer. Unfortunately , 
sources and loads are not a lways purely 

,./ -t--... 

/ 
I 

/ 
o 

o 1 2 3 4 5 6 7 8 9 10 11 12 
Fig. 20.2 Rl (ohms) WAM I37 i 

1= 12/ (6 + RL) 
(A) 

P tW)(1)2 x RL 

2.0 0 
1.846 1.704 
1.714 2.938 
2.560 3.840 
1.500 4.500 
1.333 5.330 
1.200 5.760 
1.090 5.940 
1.000 6.000 
0 .923 5.964 
0 .857 5.876 
0.800 5.760 
0.750 5.625 
0.706 5.483 
0.667 5.339 
0.571 

I 
4.891 

0.462 4 .269 
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res is ti ve, with one or the other o r both 
being complex, i.e. having both resis tive 
and reactive components. 

One of the hortcomings of using 
reac ti ve networks is that they are correc t at 
only one frequency. Usuall y though, they 
are near eno ug h to be used ove r a sma ll 
band of frequencies s uc h as one amate ur 
band. especia lly if one of the components 
is variable. 

Matching problems fall into o ne of 
three categories: 

(i) Both impedances pure ly res istive 
but of different values 

(ii ) One impedance res istive and one 
complex 

(i ii ) Both impedances complex 
These three . however, have to be sub­

divided yet aga in into nine types to 
provide working systems to cover all the 
different combinations that may be met. 

Type I : Both impedances purel y 
resistive 

Type 2 : One impedance purely 
resistive. the othe r compri s ing res istance 
and reac ta nce in series . The pure 
res is tance being a hi gher value that th e 
resistive part of the complex impedance. 

Type 3: One impedance purely 
resistive. the other compri s ing resistance 
and reac tance in series. The resistive part 
of the compl ex impedance being a highe r 
va lue than the pure resistance. 

Type 4 : One impedance purely 
resistive, the othe r comprising res istance 
and reactance in parallel. The pure 
resistance being a highe r value than the 
resistive part of the complex impedance 

Type 5: One imped ance purely 
res isti ve, the othe r compris ing resistance 
and reactance in parallel. The resistive part 
of the complex impedance being a higher 
value that the pure resistance. 

Type 6: Both impedances comprising 
resis tance and reactance in series 

Type 7: One impedance comprising 
resistance and reactance in series, the other 
compriSing res istance and reactance in 
parallel. The resi stive part of the series 
compl ex impedance being a higher value 
than the res istive part of the pa rallel 
complex impedance. 

Type 8: One impedance compri s ing 
resistance and reactance in eries. the other 
compri sing res istance and reactance in 
parall e l. The res istive part of the paralle l 
complex impedance being a hi ghe r value 
than the resistive part of the series 
complex impedance. 

Type 9: Bo th impeda nces complex 
compri s ing res istance and reactance in 
parallel. 

Be t yo u didn ' t think it could be so 
complicated? Once the type of matchin g 
required has been established, though , it's 
only necessary to follow the appropriate 
procedure to solve the problem (I hope! ). 

There 's just one thing to cover before 
starting on to the nine types , that is the 
equivalence of series and parallel 
impedances at one frequency. 

(i) First , we'll look at the series 
impedance and translate it to its parallel 
equivalent, shown in Fig. 20.3. 
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r2 + x; 
Rp 

s 

rs 

r2 + x; 
Xp 

s 

Xs 

(ii) Now the other way round . Th e 
parallel impedance trans lated to its seri es 
equivalent, as shown in Fig. 20.4 . 

Series 
Fig. 20.3 WRMl38 

~ 
~~.~ 

Parallel 

Fig. 20.4 

~ X X~ 
rs RJ + X~ 

xs 
XpxRJ 

RJ + X~ 

Parallel 

Yes, it is a bit complica ted . but when 
you 've prac ticed by working ou t a few 
series to parallel equivalent s and v ice 
versa, it becomes just a bit of added 
arithmetic ' 

To minimise the maths, the eq uations 
for providing the matched conditi ons will 
be stated without giving proofs. Wo rked 
examples with arithmetical c heck will be 
given for each type. 

Fig. 20.5 

Type I 
Both impedances pure ly resisti ve 
The circuit of the matching network is 

shown in Fig. 20.5. 
(i) let the higher of the resistance 

values be des ignated R and the lower 
value RB regardless of wt1ich is source or 
load 

(ii ) Let 

~ 
p = 

Re 
(iii ) Let 

q = i (p - I ) 

(iv) Determine 

(v) Determine 

~ 
X2 = - (-) 

q 

So X t is positive, i.e. an inductor, and 
X2 is negative or a capacitor. Actual 
component values will depend on the 
frequency in use. 

It' s interesting to note that a match will 
still be achieved if the polarity of the two 
reactances are both changed so that X t 
becomes a capaci tor and X? an inductor. 
Of course, th e com poncnt values wi ll be 
different although the numerical va lue of 
the reac tan ces will be unc hanged. Thi s 
appli ed in gene ral to all the types to be 
described. But . do wa tch the p lu s and 
minus or the arithmetic will be wrongl 

Here's an exampl e. A source o f 75 n is 
to be ma tc hed to a load of 300n at 
14M Hz. 

RA = 300n and Re 75 n 

RA 300 
p 4 

75 

q (p - I ) = " (4 - I ) 

= \ 3 1.732 

Xl + (Re x q) = + 75x 1.7 32 

+ + 129.9 n 

RA 300 
X2 -( - ) = -(1.732) q 

- 173 .2n 

Putting the appropri ate reactance 
va lues in the c irc uit g iv es Fig . 20.6. The 
next move is to co nve rt th e reactance 
values into component values. 

FE 
75 

WRM,4, 

Fig. 20.6 

(i) Wha t value of inductance would 
have a reactance of + 129.9n at 14MH z? 

XL 
L =--

2 11: X f 

129.9 x 106 

211: X 14 x 106 IlH 

129.9 

28 11: 
1.48Jl.H 

(ii ) Also, what value of capacitor would 
have a reactance of - 173.2n at 14MHz? 

c = 
I 

27t X I' x Xc 
106 

2 11: X 14x 106 x 17 3 .2
PF 

106 

211: X 14 x 173.2 

106 

152 35 .5
PF 

= 65.6pF 
The final ne twork with com po nent 

values is shown in Fig . 20.7 . 

1.48~H 

FE 
75 

Z in _ 65.6p 

WAM ,42 

Fig. 20.7 
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We'll check that the arithmetic is 
correc t by working out what impedance 
Zin is "seen" by the 300n look ing towards 
the network as shown by the arrow in Fig. 
20.7 . If our values are correct it should be 
300n' 

( i) Find the parallel eq uivalent of the 
series connected 1.48!JH inductor and 75n 
res istor at I-lMH I 

We known that thc reac tance of th e 
1.48!J.H inductor at 14M H7 is + 129 .9£2. so 
the para llel cquivalent R' and X' will be: 

R ~ + X~ 75" + 129 .9" 
R' 

R 75 
5625 + 16874 

X' 

300-

75 

x 
5625 + 16874 

+129.9 

Fig. 20.8 

= 300 

75" + 129.9" 

+ 129.9 

= + 173.2 

Pa 
300 

WAMI4'J 

Putting the~e parallel va lues in parallel 
with X I as in Fig. 20.8. we can sec thatt he 
two reac tan es becomc a para ll el tun ed 
c irc uit. So. a very high value of resistance 
appears across the 300n leaving the 300n 
practically unchanged. It rea ll y works' 

Type 2 
One impedance purely resis t i ve. the 

o ther compri si ng resistance and reactances 
in series . The pure re~istance being a 
hi g her va lue than the resis tive part of the 
complex impedance. 

The circuit of the matching network is 
shown in Fig. 20.9. 

Fig. 20.9 

(i) Let the higher value of the pure 
res istance be designated R A and the lower 
va lue of th e resis tive part of the complex 
impedance R

B
. regardl ess of whi ch is 

source of load. 
(ii) Let 

RA 
p = ­

RB 

(i ii ) Let 

q = \ (p - I) 

(iv) Detelllline 

(v) Detennine 
RA 

X2 = - (-) 
q 

(v i) Detenn ine 

As an example let 's match a resis tance 
of 300n to a seri es combin ati on of 25 n 
and a reac tance of + 15n. All we have to 

In part 21, we 
will take a look 

at some more of 
the different 
methods of 
impedance 
matching. 

ERRORS AND UPDATES 

do is to wo rk out the values of the 
matching reactances. 

( i) RA 300 and Rs 25 

300 
(ii ) P = - = 12 

25 

(iii ) q \ ( 12 - I ) = \ I I 

= 3.3 17 

(iv) XI +(25 x 3.317) = + 82.925 

300 
Xl = - (3.3 17) = - 90 .44 

(v i) X, = +82.925 + (- 15 ) 

= + 67.925 

The final network is shown in Fi g. 
20.10. 

Fig . 20.10 

As an exercise. th e values wi ll be 
c hecked as before in the Type I exam ple. 
The impedance Zin (see Fig. 20 . 10) 
should work out to be 300n 

(i) Add X3 to XB 
+67.925 + 15 = +82.925 
(ii) Change RB and (X, + X

B
) to 

parallel equ ivalents R ' and X' 

25 2 + 82.9252 

R' = 300 
25 

25 2 + 82.925 2 

X' = 
82.925 

+90.46 (near enoug h to +90.44! ) 

X' in parallel with X, will be a paralle l 
tuned c irc uit , i.e. a ve ry hig h res is tance . 
This very high res is ta nce is itse lf in 
parallel with R ' (300n ) whi ch leaves the 
300n virtually unchanged. Again . QED! 

Phase locked loop for the Measurement of Adjacent Channel Noise - October 1989 
The third paragraph which states "The loop should be able to lock V.C.O.s o f ga in 105 to I 07 HzV- I" sho uld have read "The loop should be 
able to lock V.C.O.s of gain 105 to 107HzV " '. 
Also the mixer block labelled "TPM-2" in Fig. 2 should have carried the label "TFM-2" 

PW Review Azden PCS-GOOO 144MHz Transceiver - November 1989 
By now . you will have noticed there was an inconsistency in the tex t regarding the tone-burst on the PCS-6000. In fact, page eight o f the 
manual devotes half its contents to setting the tranmit tone code and even includes a tab le of the different tones availble, including 1750Hz. 
The spec ifications page refers to the European version having a 1750Hz tone . 
The transmit sub-audible tones are ready bu ilt- in the transceiver, you have to buy the receive decoder separatl y. Apologies to both Waters 
& Stanton. the importers of the Azden, and any potential buyers who were confu sed by these errors. 

The Enhancement of HF Signals by Polarisation Control, Part 1- November 1989 
Under the heading "Two Hop" The sentence should read "Again circ ul ar gave the best average signa ls and leaving the control se t a t 
horizontal as with a nonnal insta lla tion was a distinct disadvantage." not advantage as was printed. 
The last sentence above the heading "Computer Control" should have read." The ability to choose optimum signal to noise ratio ins tead o f 
maximum signal strength may be the more effective choice, particularly when interference levels are high." 
We do hope that thi s didn't spoil the article for readers and that they will enj oy the conc luding part in thi s issue. 
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Feature 

Packet Radio Update 
Continuing his tour around the world , in Part 7, Roger 1. Cooke G3LD! looks at packet 
radio in India and hI forwarding in the UK. 

In order to ass ist the end-user I have tried 
to collate some inform ation on h.f. 
forward ing as it presentl y ex ists from thi s 
country . When I fir s t became act ive on 
packe t in mid-19R5 . it was a relatively 
easy task to hold a QSO simply because of 
a lack o f ac ti vity. Indeed. locally here in 
Norwic h we used to telephone each o ther 
whe n a n h.f. packet sig nal wa ' heard. 
Little did we know what would ensue over 
the nex t few years. I fir. t s tarted 
forwardin g w ith J ack Co lsen W 3TMZ. 
using myoid Xerox sys tem whi ch worked 
fine , toge the r w ith a real-time gateway . 
but the scene ha changed somewhat s ince 
those halcyon daysl I counted the number 
of BBS stati ons try in g to forward to one 
another on one popular h .f. frequen cy 
ea rl y one morning. I stopped a t 17. bu t 
g uess if 1 had s tayed the re I wou ld have 
co unt ed a few more. It rea ll y is 
pande moni um . little wonder there are 
de lays . re tri es a nd failures (thi s was on 
14MH z). I also used to try some 3.5MHz 
work with approximate ly the same result . 
Howe ver, I have compil ed thi s li s t of 
stati ons , afte r requesting the information 
@G BR , who are till ac ti ve ly engaged in 
h.f. forw arding. of several d ifferent types . 
Users of the sys tem and sysops too. might 
lik e to make no tes of who does what and 
with a bit of pruning of the forward files , 
mi ght find a be tte r path. If I have left out 
any h.f. BBS. I apo log ise. bu t I am 
inc luding a ll who answered my request 
and a co upl e th a t d id no t, but who were 
found from the G4FQO li stings. 

Chri s GU4YMV operates GB7GUR 
and forwards wi th the following: 

OZ5BBS All EU mail and bu lle tins 
F6ABJ All ma il to France 
IK4BLV All EU mail plus States ide 

mail and bulletins 
LA6CU Scandinavia and Gemlany 
LA6HX Scandinav ia and GenmlllY 
EA4DYX All EA 
SVIIW SV and 4X 

Chr is forwards on both 14M Hz and 
3.5MHz 

Pete r GOBSX , opera tes GB7PL Y and 
has no h.f. po rt open at present. However. 
he may run whe n he receives the official 
go-ahead. 

Pe ter now ac ts as a link between 
GB7BNM in Boumemouth and GB7KVD 
in Ta unt on . G B 7G UR forward , to Pere r 
on v.h.f./u.h.f. Apparently . GB7BNM i 
now doin g exact ly whar Peter was doing 
before he c losed rhe h.f. port. One reason 
for the close-down wa the practi ce of the 
BBS statio ns to a ll s it on rhe sa me 
frequenc y, using parameters for si ngle pair 
links . Thi s would support the urgent need 
for better band-planning and spreading the 
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Fig. 1 

WOl"ld Wide 
Recap by Countries 

As of 06-20-1989 
b y K4NGC 

The foll o wing is a c omputed recap of the World Wid e 
WWPACKET.OBF file I maintain. It reflects the number 
a nd type of activities by country. If your area 
infor mation is in c orrec t its only because a deta i l 
listing of Digipeater's and PBBSs have not been 
provided to me (to include frequencies). If you 
tlave any changes , additions, or deletions to this 
file please addl"ess them to K4NGC @ K4NGC. Please 
includ e cdl } sign , city, country, frequency, and type 
of activity. 

Stat e DIGI P88S TOTAL PERCENT 
- -------------------- -----
Argentina 0 8 8 0. 17i'. 
Australia 38 65 103 2 . 2 4% 
Austria 5 5 10 0. 22% 
Belgium 0 9 9 0.20% 
Canad a 33 116 149 3 . 2 4% 
Co l ombia 15 13 28 11l.61% 
Cost.a Ri ca 6 3 9 0.20% 
Denmark 0 19 19 Ill . 411. 
Ecuador 0 1 0 . 02% 
Egypt 0 1 0.02 1. 
Finlar,d 20 21 41 Ill. 89i'. 
Fr-ance 9 41 50 1.11l9% 
Ger nlclllY, Federa l Rep 6 3 2 6 89 1. 9 4% 
Gr-eece 2 ::; 5 0.11% 
Hong Kon g 0 8 8 0.1 7 % 
Hung.lr·y 4 4 8 0.17% 
IcelclncJ III 2 .., 0.04% 
India 2 0.04;: 
Indonesia 2 52 54 1.18% 
I.-e l an d 4 6 10 0.22% 
Israel 0 5 5 0.11% 
Ita l y 49 96 145 3 . 16% 
Japan 6 165 171 3.72% 
Korea , South 6 4 10 0 . 22% 
Lux en,b our g 0 1 0.02% 
Ma ~ aysla 0 2 2 0.04% 
Mexico 16 22 3 8 0.83% 
New Zealand 8 2 8 36 0.78% 
Norway 52 75 77 1.681. 
Peru 0 2 2 0.04% 
F'hi 1 1 i pines .~ 29 32 0.70% 
Portugal 0 2 2 0.04% 
South AfriCa 13 14 27 0.59% 
Spa in 0 17 17 Ill. 37% 
S weden 47 48 1.04% 
Switzer land III 6 6 0.1 3% 
United t< i ngdonl 2 168 17 0 3 . 70% 
United States 1555 1579 3 13 4 68.2:% 
USSR 0 1 0. III 2 % 
Venez uela 7 2 9 0 . 2 III I. 
Yugoslavid 18 7 25 121. 5 41'. 

--------
Tota l 2655 193 8 4594 111l11l.011l% 

The WWPACKET.DBF files a.-e available on my LandLine 
Bulletill Board to a ll who want it. My LandLin e BSS 
telephone nUlnber- i s 7 0 3 -68121-5970. These f i 1 e s are 
in Text , ARC ~nd Dbase format s . 

Don B~nnelt (~4NGC) 

1512116 Cdr-Jsbad Road 
WoodbrIdge , Va ~~1 93 
(Home) 711l3- 6711l- 4773 
(LLBBS) 703-680-59711l 
(Packet> IANGC e 1~4 t~GC 

load somewhat, something that wi ll have 
to happen on the o ther h.f. bands too. if 
any order is to be obtai ned for the c haos. 
There are two schools of thought on 
parameters. O ne says that we mu st be 
polite to o ther forwa rdi ng pairs and a ll ow 
th em to use the channe l simu lra neo usly. 

The other says - set the timing parameters 
rea ll y ri g ht and get the session over 
quickly , thus allowing another pair to do 
the same. 

Roger G 3LDI operates GB7LDI and 
forwards as fo llows : 

N4QQ-I : All USA/Canadian mail 
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plus South America, plus Bulletins to NA. 
I receive all UK mail plus AMSAT and 
ARRL bulletins. 

W9ZRX : All USA/Canadian mail - UK 
mail in retum 

W31WI: All USA/Canadian mail - UK 
mail in return 

4XIRU: Middl e East , Ita ly, Russia and 
Europe 

SV IIW : Eu, Far East, Ind onesia, 
Philipines 

EK3AZO Russia 
Paul GODXX is in Evesham and 

operates GB7ERA. He forwards on 
3.5MHz hand ling EU mail. 

Dave G4WPT i. in Bournemouth and 
operates GB7BNM. Dave also operates on 
3.5MHz and handl es traffic between 
himself and GB7ERA and also GB7GUR. 
Dave rem ark s that hi s equ ipment is 
available for any other h.f. use, should 
there be a need. He is open to suggestions. 

Other stations that have h.f. capability 
are as follows: 

GB7SEK , sysop Dave G4IDX in 
Ashford 

GB7BNI , sysop Steve GI4XFN in 
Belfast 

GB7KEV , sysop Malco lm G3KEV in 
Scarborough 

GB7MAC , sysop Ian GM4AUP in 
Airdrie 

I hav e no detail s of the sched ul es of 
these stations. 

World-Wide Packet 
Don Bennett K4NGC recently put out a 

very interes ting piece of inform ation 
giving the number of BBS and type of 
activities from various coun tri es. Thi s is 
shown in Fig. 7.1. From thi s, it can be 
seen that the UK came third in the league, 
being beaten by Japan with 171 to our 
170, but the USA came in first place wi th 
an'enormous 3 134 PBBS stat ions. Don has 
been touting for information for some time 
now, so if you haven' t sent him yours yet, 
just register as per the fonn in Fig. 2. This 
will enable him to bring the figures up to 
date and provide a clear picture of the 
increase in activity. I intend sending him 
the listings from Del G4FQO; who has 
gone to an ex treme amount of trouble 
coll ating and providing us a ll with 
excellent lists of UK BBS , Nodes, Net­
roms and if you haven 't sent your details 
to Del , please do so. SP G4FQO @ 
GB7WOK will find him. 

Sysop Seven Minutes 

At the recent meeti ng of Sysop 7, held 
in Shrewsbury, the following decisions 
were made and , by now, have been 
implemented . Just to remind you shou ld 
you not have seen any information: 

Standardisat ion of the @field ( in the 
UK) 

Cease using SP SYSOP @ SYSOPS 
and implement SP SYSOP @ GBR 

@ GBR for all inter UK traffic 
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World Wi de Packet R~dlO Llstlng 
D,gipeater and PackEt 8u l tetin Goord 

Regist r ation Form 

Thl:::: fo l luWlI1Y lldonllat l un l ~ need e d il)br J I::::'r'" lGr- Oly,pl::::'""Le r ~ <:tl.e,; f-'csc l El 
B"lIeL l t ,:. Cdr, L~ reglstere.-d ar id l is l c-d 111 thl::::' ..Jor l d W~u t: I c.'Li~l r':oLlJ G 
L l sting . 

CHLL S I GN 5510 ALIASES 

Ty pe PBBS 

Ac ll vi ly Code 

C .l ty ______ _____________________ _______ S tate/PrGVl d'1.ce 

Co untry _ __ __ _ _________ _ Map Gri d PO';;lla l CCJdl::::' 

FreGuenc y __________ _ Mhz 

Ac t Cod e - A - DIG I - T NC- l o r Clone (Oun,b Olglp o?ater) 
B - DI GI - TNC-2 or Cl o n e (Dun,b D l g l pedter ) 
C - DIGI - Layer 3/ 4 rJode ( Net wo r .... Node) 
0 - DI GI - VC S witCh 
E - DI GI - TEX NET 
F - DI G I - TCP S wit c h 
G - DI GI - TCP Gate way 
H - DI GI - KA NODE (Wl t h o u t Gateway> 
I - DIG I - KANODE ( Wi t h Gateway) 
J - DI G 1 - 96~0 Ba ud TNC ( Backbone Frequenc~) 
K - DI Gl - 56 k B TNC ( Bac ~ bonE Frequ~ rlcy) 

L - DI G I - P a cke t Rad I O Rep~at er 
M - DI GI - Z4~~ Baud TNC 
N - DI GI - 1 2~~ /24~~ Ba ud TNC 
o - DI G] - Con v e r se Mo d e 
P - DIG I - G8 BPD Ne tWo rk BI OS 
C - UIGl - Th I S i s a Bac kb o n e Frequency and uSer S 

are requested n ot to u se i t. 
1 - PBSS - BBS , Loc a l U s er access wi th r1a ll For Wct r ,J. I ly 
2 - P B,BS - BBS , F o rwa rding ONL Y ( No Users) 
3 - PBS S - BB S , Loca l User a.cce~s WI t h NO Mall For wu.L l lq 
4 - PBBS - BBS , DX Cl us t e r 
5 - MB OX - Per son a l Mail Box ( Not P BS S) 

Please l e t me know o f a n y c hanges , del etion s , addit i ons Or vf::'r- i fi c at l L.Jr)s to 
the World Wid e P acke t Ra d io Li sti n g .. I f you SEn d in d a l a p l edSe 11, S l., r e Lha t 
a s eper a t e en tr y i s sen t i n f o r edch SSI D / Fr~q ul2 n cy. Send tll e,o La me 
14NGC @ K4NGC v i a on e o f th~ Pac~et Ra dI O PBBS nld llb ox~5 or w~l~a~ it La my 
L a n d Li ne BBS Dt 7 0 3-680-5970. Any call sign s 1 ls t e d a • • thJ 5 I lst wi:l be 
~urged if t h e upd a te dote exceeds 2 yeo r s , thEc'r t?for ver ifl cat iofl i s 
nec es sar y . When sending upd~t e d ata pl eose ma~e sur e tl,at you in c l u d e Cal i 
S i gn , Type Ac ti v it I es, City , S tate/Pr ovence , Cou nt,-y , d l. d Frequ ency . Anyone 
wi shing a cop y o f th e Wor l d WI de Packet Rad l o Llslings p l ease sef id , .. €I a 5 
or 3 i n ch IBM f orrhat ted d I Sk , disk n,a ll er , and postage . Per SOrt.". r esi ding 
out s id~ t h e United s ta tes p l ease sen d $5 . 0~ Amer I can cur r8ncy t o cover 
$ 3 .01lJ pos til.gt:::, d isk a nd n.a ll e r. T h ose send l ng Ame rl can c tJr ran cy pl e a s e 
indicate if you want 3 inch or 5 I n c h di s l DS / DO or OS/ HD . A t:&. di!;;oks mu s l 
b e in I BM Format (MS- DOS). 

7 3"s Don Benn~t l -- V 4 NGC 
150 16 CiS . i'!;l l" au ROau 
Wood bridge , Va 22193 U SA 
( Home j 7(ZC- 6 7 0 - 4 773 
(OPUS BBS ) 7~3-68~-597~ [Node 1 - 1 ~9 ; 2 1 !; 

(PAD ET RADIO; K4NGC @ V4NGC 

Fig. 2 

@ EU for all European traffic 
@ WWW for Wh o le Wide World 

traffic 
@ZONEA fo r all bull etins des tined fo r 

Zone A 
@ ZONEB for a ll bull etins des tined fo r 

Zone B and so on through Zone H 
. The @ WWW i ~ ve ry gene ra li sed and 

if you want to target a bull etin to any 
particular area out side the UK. I ..... oul d 
suggest the fo llow ing in add ition : 

@ NA for traffic to Nort h America 
@ SA for traffic to South Ameri ca 
@ ASIA for traffic to Asia 
@ ZS for traffic to South Africa 
@ AMEA for traffi c to Africa, Middle 

East and Asia 
It was agreed to minimi se the message 

headers to reduce the amount of da ta se nt 

when fo rwa rdin g. I a lways have tho ught 
th at they cont a ined too mu ch superfluous 
informati on. I redu ced mine to just the 
locator in fo rmation a long time ago. 

It was al so ag reed to de le te th e SSID 
for BBS stati ons. Your local BBS will 
now be just a GBTn· 1 with no -2. 

Th at's about a ll that should affect the 
use r except th at the usual ubject of 
adve rti s in g was di sc ussed . Users were 
re minded th at blatant adverti sing is NOT 
a ll owed. th e sysop o f the BBS is 
responsib le fo r their very presence and as 
such put s hi mse lf in a very delicate 
s ituatio n. PLEASE do not send any 
adverts via packet. it 's not what the system 
was int ended fo r. Radcol1l is the place for 
th at type of com muni cati on and it' s the 
type th at by dic ti onary definiti on is placed 
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Fig. 3 Fig. 4 

"to offer for sa le by public not ice". The 
word "sale" being the offending word. I 
feel sure that most people would not like 
to see a BBS sysop lose his l icence 
because of something like this. 

Whil t I am on my "soap-box", p lease 
ask yourse lf if your bulletin to ALL @ 
GBR of whatever. is really necessary or 
informative. There are lots tha t are not, 
and only se rve to clog an already over­
worked nctwork. 

amateurs with packet capability w ith more 
coming along. One of the most 
enthusiastic must be Dr. M . E. Oommen, 
a consultant paediatrician at the St. Mary 's 
Children 's Hospital in K erala . Dr. 
Oommen runs an MBL BBS on 14MHz 
and had lots of problems gett ing it going 
as he was working on his own with help 
from outside the country. Fig. 3. shows his 

station and Fig. 4 shows Dr. Oommen 
operating his packet stati on. He suffers 
bad ly from constant power fa ilures and 
thi s makes operating the BBS very 
difficul t. I must admi t, that al though we 
set up a forwarding link between us. i t has 
been very unre liable over the l as t few 
months. However, Dr. Oommen hopes to 
overcome his prob lems soon. 

Next lime 
Packet In India 

Packet ac tivity is increasing In Ind ia 
and at th e moment therc are abou t f i ve 

That's about it once again. Next time I hope to bring news about packet from " down­
under" in VK, with some news on Texnet, AMTOR linking and packet-cluster. 

73 de Roger G3LDl @ GB7LDl. Happy Packeting! 

SWAP SPOT 
Have 12 valves QQV03-10 ex-equ ipment, would exchange for 
Denco coils B9.A, or Octal , Blue or green all ranges. 
George (0529) 303247 

Have Yaesu FT212 RH 2m f .m. mobil e, 45/5 watts out, latest model , 
w ill exchange for dual band H/H or sol id state h.f. rig . Addit ional 
cash available, can collect. A . M ikol Mansfield (0623) 34863 

Wanted-service information for Pioneer synthesized stereo receiver 
Sx·600L. Bernie Vaug han (0432) 267204 

Have Yoko TVC-8M Multi·system 5" TV. u.h.f./v.h.f . TV Channels 
plus a.m./v.h.f. radio. 5mont hs o ld Many continental stations 
logged, would exchange for s.w. radio/scanner/Microreader or 
w .h.y . Tel. (0253) 811 648 (Blackpoo l area ) 

Wanted reel-to·reel tape recorder in super order. Have digital 
mu ltimeter plus other instruments. G.W.Neil, St. Clair Cottage, 
Holm, Orkney KW17 2RZ. 

Swap Trio TR310 valved rad io rece iver 3-29.5MHz a.m. & s.s.b., 
works well and in clean cond ition. Want frequency counter or 
oscilloscope. T. Jenkins, 47 B W arneford St., Hackney E9 7NG. 

Have 1 OG Hz professional w ave meter, micrometer tuned, in WG 16. 
Would exchange for 2m hand held . Mann, Cambridge (0223) 
860150. 

Have Wraase SC-1 s.s.t.v. tra nce iver in good condition, also 
receives fax. Never been used to transmit. Would swap for 
KenwoodlTrio R2000 with v .h .f. or sim ilar. J. Ferguson, Chatham 
(0634) 828952. 

Have various items radio & electronics, mainly 2 and 4V valves, 
h.f. chokes, Variable capaci tors etc. Would exchange for mains 

I signal generator 100kHz to 30M Hz. Mr. G. Coleman, 35 Ashfield 
Crescent, Lowestoft, Suffolk NR33 9BE. H 191 
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Got a camera, want a receiver? Got a 'V ,h.l . rig . want some h.f. gear to go with your new G-zero? In 
fact, have you got anything to trade radio-wise? 

If so, why not advertise it FREE here. Send details, including what equipment you 're looking fo r, 
to 'SWAP spor, Practical Wireless, Enefco House. The Quay. Poole. Dorset BH1 51 PP, for inclusion 
in the first available issue of the magazine. 
A FEW SIMPLE RULES: Your ad. should follow the format of those appearing below, it must be typed 
or written in block letters; it must be not more than 40 words long including name and addressl 
telephone number. Swaps 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 transmitter. 

Have QQVO 640A new, (2). Also QQVO 320A new, (4). Would 
exchange for valves T160L, 572B. G3WRD, QTHR, Bob Tel : 0787 
280259. 

Have Spectrum programs FAX + speed generator RX4 + interface. 
Would exchange fo r 144-167Mhz converter or good p.S.u. 13V 
1amp w .h.y. G. McKendry, 31 Battery Place, Roth esday, PA20 
9DU . Tel (0700) 5349. 

Have anoth er Ex-RAF R1155 rece iver, rough and needs attention 
but working . Would exchange for a 12ft tank wh ip antenna w ith 
matching base. Interested also in 3.5MHz mobile antenna w .h.y? 
Ca l lers only, letter fi rst as shift worker. Heslop. 75 Al der Park, 
Brandon, Durha m DH7 8T J . 

Have 144MHz hand-held, Icom IC2E with charger in good condit ion. 
Would exchange for 934MHz transceiver, Dressler ARA30 act ive 
anten na or w .h.y? Swapper coll ects. John . Tel: Cam born e 71641 1. 

Have two Bolex H1616mm ci ne cameras in fitted cases, both w ith 
triple lens turrets plus Reflex zoom lens. Would exchang e for 
Yaesu FT·101ZD and match ing a.t.u . Must be mint. Swapper to 
collect . GW6LCR. Tel : 0792 894282. 

Have Rolan d E-10 synthesiser, mid i compatible, stereo, 61 full · 
size keys, rhythms, etc. As new , worth £500. Would exchange for 
PRO-2005, AR2002, 144/430MHz, dual band portabl e or w .h.y? 
Nick Stamp. Tel: Hull 505064 after 5pm. 
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Theory 

Enhancelllent of HF Signals by 
Polarisation Control Part2 

In Part J, B. Sykes G2HCG mentioned the question of computer control 
of the phasing of a crossed Yagi on 28MHz in order to continuously 
make use of the increase in signal strength available when the 
optimum polarisation is used. Now, he looks at another way 
which provides a fascinating and extremely useful 
visual display of the characteristics of the incoming 
signal. 

During extended peri ods of listening to 
changes in signal stren g th res ulting from 
polarisa ti on change of the reflec ted s ig­
nal from the io nosphere. co ntinual 
turning of the Po la rph a er con-
tro l res ult ed in somewhat 
tired fin ge rs. Mu ch 
thought was given 
to achieving a 
method o f di s­
play ing the po lari ­
sation of the incom ­
ing signal. Thi s would 
no t onl y allow cons id ­
erably more researc h into 
the varying properti es of the 
io nosphere . but would enable 
use to be made of those prope r­
ties in the fonn of much enhanced 
s ignal strengths . 

In order to compare s ig nals from 
d ifferent sources in the same part o f the 
world , two rece ive rs were a lready in use 
with input s in parallel from the 
Polarphaser connected to the two Y inputs 
of a do ubl e beam oscilloscope. Thi s 
provided a means of seeing the variations 
in amplitude of signa l resulting from 
changes in polarisation. but the ac tual 
po larisation could only be read from the 
dia l of the Po larphase r. 

Vari ati ons in po la ri sation input to a 
c rossed Vag i res ult in va ri a ti ons o f phase 
and ampli tude bet wee n the two fee de rs , 
and it shou ld be poss ibl e to display these 
variations on an osc illoscope. One receive r 
was connected to the 45 degree half of the 
crossed Vag i and the o the r to th e 135 de­
g ree Vagi . the o utput s of th e receivers 
be ing conn ec ted to th e X anc! Y inputs o f 
the osc ill oscope. Ideally the r.L s ig nal be­
fore demodulati on wo uld be used bu t the 
normal s.s .b. receiver beat s the r.L s igna ls 
with a b.f.o. and if thi s osc illator is stable 
the resulting audio signa l wi ll cOllla in the 
same phase shifts as the r.f. signa l and wi ll 
be much easier to di spla y on an osc illo­
scope. Firs t te ts we re unsucces sful as it 
w as totally imposs ible to keep the twO 
b .f.o.s in the two rece ive rs in ph ase. One 
osci llator only. replaci ng the two b.Lo.s in 
the two rece ivers was obvious ly necessary . 
Not wish ing. at this ,tage, to de lve too fa r 
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the 
of the modern 

bl ack box. the answer 
was to tune the receivers to 

a.m. and in sert one 28 MH z s ig na l 
from a stab le osc illato r into the input of 
eac ti rece ive r thus produc ing an in-phase 
b.f.o. on each. 

Initiall y, a signal genera to r was used 
and the sys tem worked firs t time. The first 
oscillators of eac h receiver were s till in 
use, but th e p .1.1. c irc uit s he ld frequenc y 
and phase exac tly constant at a ll times. 

The optimum way to m ount a crossed 
Vag i is with the e lement s at 45 and 135 
degrees to the horizontal, this balances the 
antenna in re lati on to the support mast and 
fe eders and a vo id s mi sm atch probl em s 
caused by pro ximit y to th e ma st of thc 
verti ca l e le me nt s. Although none of the 
e lem e nt s arc vertical or horizontal. 
polarisation in these direc ti o ns can be 
gcne rated e lec trica ll y by a ltering the pha,e 
length of the feeders. 

At first, the Yagi s were mountcd in thi s 
way, but oscilloscope X and Y plates a rc 
mounted at 0 and 90 degrees which has thc 
effec t of rotat in g the display by 45 de­
grees . Unfo rtuna te ly. thi s cann o t be cor­
rected by altering the feeder le ng th and 
therefore the phase to each receive r. There 
a re onl y two ways of correct in g the di s­
play. - o bviou s ly, to rotate the tube of the 
osc ill oscope, wh ich is prefe rabl e but not 
a lw ays poss ibl e. o r to rOla te the anten na 
by 45 degrecs making the e lements ve rti ­
ca l and hori zontal. This was done. th e re­
sulting unba lance between the two hal ves 
o f the crossed Vag i being minimi sed by 

support mast 
midway between 

th c wide ,paced rc­
nector and dipole. Feeder 

length. from each Vagi mu~t 
be equal. 

The sys tem is illustrated in Fig. 2.1. 
The outplitS of the receivers are connected 
to the X and Y plates of the oscilloscope. 
phase and amplitude are di,playcd directly 
on the screen g iving an exact piclUre of the 
pha~e and amplitude of signal on each 
feeder and therefore showing the polarisa­
tion of- th e incoming s ignal. Signa" being 
at audio frequencies. an expensive wide­
band oscilloscope is not required. Unfortu­
nat ely. even oscillo,cope~ boa,ting 
20 MH 7 bandwidth on the Y amp lifiers 
o ft en only ha ve I MHI on the X amplifi­
e rs. Th is method of displaying polarisation 
requires two ide nti ca l receivers with thc 
audio taken from the ou tput provid'd prior 
to the audi o amplificrs and loudspea"cr. 
Different receivers have differing audio 
c hara cteristics resulting in audio phase 
shifts varying wi th freljuency. Thi, wil l 
not affect res ults on a constant carrier such 
as a beacon, but will prevent the polarisa­
tion of 5.s.b. audio signals being shown. 

Thc way in which the wavefo rm s are 
generated on the o,c i \l oscope is as 
follows: 

Ho ri zolllal Polarisation is received only 
by the hori zon tal elements of the antenna 
a nd they arc connec ted via reccive r A. to 
the X p lates of the oscilloscope. The 
display is therefore a hori zontal line. 

Vertical Polari sa ti on is received only by 
the ven ical e lement " and receiver Band 
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line. 

plates giv­
ing the vertical 

display. 
45 degree polarisa­

is received equally by 
each antenna and is in phase. 

The display is therefore a 45 degree 

135 degree polarisation is also received 
e4ually by each antenna, but is 180 de­
grees out of phase giving a 135 degree 
line. 

Circular Polarisation is received equally 
hy each antenna. but is 90 degrees out of 
phase re~ulting in a circular trace. 

Discrimination between clockwi~e and 
anticl ckwise is not possible. the spot 
forming the circular trace. although 
rotating in oppo\ite directions in each 
case. i. moving far too fast for the 
difference to be ,bible. 

Using the e4uipment \\ as quite 
fascinating and highly instructive. Stat ions 
in different parts of the world could be 
tuned to. and not only \\ a, the polarisation 
of the incoming ,ignal immediately 
visible, but the rate of change of 
polaris,llion could be immediately seen 
and therefore the u\efulne s of 
polarisation control could be' assessed. The 
various beacons in different parts of the 
\\ orld were particularly useful together 
with the constant carriers available from 
the American repeaters. 

It was immediately apparent that the 
number of hops 10 the ionosphere and 
back was lOtally irrelevant. The polarisa ­
tion of signal must therefore be controlled 
by the last hop. a conclusion drawn befcre 
when turning the Polarphaser knob. but 
very graphically illustrated now. The rate 
of change varied with the time of day and 
the degree of opening of the band. Gener­
ally the better the opening the ,lower the 
rate of change. hut the initial opening of 
the band was al\\ays characterised by a 
very slow rate of change. The polarisation 
on the Cyprus beacon in the morning stay­
ing constant for periods up to a minute. 
The Bra7il beacon on 1!U70:vtHz which 
must he at least four hops was a particu­
larly constant signal with a definite pre­
ponderance of vertical polarisation staying 
constant for minutes at a time. The differ-
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Fig. 2.2 

ence between using 
horizontal and vertical 

polarisation on this particu· 
lar beacon was some 4 S-poi I1lS 

in favour of the vertical. far out-
weighing the usual increase of noise level 

prevalent with vertical polarisation. Short 
ternl QSB, although showing on the S-me­
ters of the individual receivers which were 
of course on fixed polarisation. was 
nonexistent on the combined signals as 
displayed on the oscilloscope, perfectly il­
lustrating that the majority of QSB is 
caused by polarisation cha nge. Long term 
QSB brought the overall signal down on 
both receivers and was accompanied by a 
nurry of polarisation changes. The photo­
graphs of the osci ll oscope screen, taken 
while receiving the Cyprus beacon at 1600 
on 19 April 1988. can be seen in Fig. 2.2. 

The polarisation of a Yagi antenna is 
only correct in the main beam and this is 
shown on the screen when receiving a 
loca l signa l of fixed polarisation. Rotation 
of the beam results in rotation of the 
polarisation to the extent that a horizontal 
Yagi may show vertical polarisation off 
the back and circu lar at the sides. 

The next th ought is how. in practice . 
could use be made of this display. The 
requirement is not only to be able to see 
the optimum polarisation for the particular 
signal but to be able to use it for 
transmission and reception. Since the usc 
of two receivers in addition to the one in 
use would be rather expcnsive, another 
means of obtaining the same result is 
necessary. The main cos t of receivers 
these days is the sophistication of control 
provided by the microprocessor and the 

(rossed yagi 

oscQope 
x y 

input input 

Fig. 2.1 

mechanical design of the case and control 
knobs. none of which are needed for the 
polarisation display receiver. Consumer 
i.c .s. at very reasonable prices, provide a 
complete receiver on one chip and use 
could be made of these. A possible system 
which might well be the subject of a 
constructional article at a later date i. 
shown in Fig . 2.3 . Perusal of the circuit 
diagrams of a number of modern 
tran 'ceiver ' shown that the provision of a 
take-off point for the common local 
o')cillator feed is quite feasible. The 
sy~tem of separate board~ for oscillator 
signal generation \\ith coaxial feeders 
,upplying the signal to the various parts of 
the et provides a impk connection point 
without damage or modification in any 
way. 

Many hours spcnt watching thc quite 
fascinating change, in polarisation of 
signals renected from the ionosphere show 
that although the polarisation is often 
changing too rapidly for manual 
compensation to be fcasible. there arc 
many occasions when the ability to pick 
the optimum is very advantageous. 
Knowing the polarisation of an incoming 
signals is an entirely new facet of amateur 
radio and might even form part of the 
signal report. One thing i ' manifest, 
namely that a hori/ontal beam is not the 
op timum . circular polarisation from a 
cro"sed Yagi would be far better. 

My sincere thanks are due to Bill 
Wheeler G3BFC, my near neighbour, for 
hi extreme patience in providing low 
power local signals for calibration and for 
his assistance in the erection of the test 
anrennas. PW 

(rossed yagi 

-Feeder from vertlCat etements 

Feeder from hortZontat etements 

~ T IR retay 
I 

Fig. 2.3 
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Special Offer 
Gamma LH735 Professional 
Monitor 2-way Double Drive 
Headphones 

These headphones offer: 
* A 2-way double drive system. they employ Samarium Coba lt 
magnets. Titanium plated PEN diaphram. CCAW 30mm and 
50mm element. creates powerful low bass reproduction and 
superb extension of high treble reverberation from 3-30kHz. 
* Detachable double ear pad system: New double earpad to 
cover the whole ear for noise isolation . Inner earpad of EVA 
foamed acoustic cushion ensures good ventilation for high tones. 
Outer earpad boosts low frequency from 1 ~O-250Hz. creates 
dynamic loudness. 
* Earpads can be detached and washable for hygenic purposes. 
* LC-OFC cable; reduces signal distortion and the high pass of 
treble. Gold plated 2-ways plugs ensures the optimum of the 
signa l conduct ivi ty. 
* Headphone stand: A nicely designed headphone stand for 
neatly storing the headphones. 
* Use these headphones for both your hobbies. amateur radio 
and hi-fi listen ing. 

* Specification: 
Acoustic System Close type 2-way double dnve 
Speaker Elements 30mm titanium plated PEN diaphragm 
samanum cobalt speaker with CCAW vOice coil. 2pcs. SOmm PEN 
diaphragm woofer. 2pcs 
Impedance 42U (1 kHz) 

Sensitivity: 101dB/mW 
Max Input Power: 300mW 
Frequency Response: 3-30000Hz 
Cable: 2.1 m LC-OFC ribbon cable 
Plug: 2-way gold plated 
Net Weight: 270g (less cable) 

Normal retai l pri ce £49.95 
Offered to Maplin customers at a 

reduced price, and now, the 
low est price ever for Practical 

Wireless readers of 

£ 38.95 
plus £1 .00 for insu red p&p. _________ HOW TO ORDER ________ _ 

Complete both cou pons in ink. giving your name and address clearly in block capi tals. Cou pon (2) wi ll be used 
as the address label to despatch your headphones to you. 

Send the cou pons with your ch eque to: Practical Wireless. Headphones OfTer (December). FREEPOST. Enefco 
House. The Quay. Poole. Dorset BH 15 1 PP. If you wish to pay by credi t card (Access. Mastercard . Eu rocard or 

Visa only). please fil l In your card details and s ign the coupon where indicated . 
Available to readers of PW in England. Scotland. Wales, N. Ireland . the Channel Is la nds and the Is le of Man. 

Orders a re normally despa tched within 28 days . but please allow time for carriage. 
Cl......- The closing date for this offer is 13 December 1989 

-~-------------------------------------(2) 

Name .. ........ , .... , .............. ..... .......... ...... ... ....... .... .......... " ... . " ....... ... ... .. . 

Address .......... ...... ................ ... ...................................................... .. ...... . 

.... , ....... ........ ................................. PostCode .. ..... ............... .... .. , ..... . . 

(1) 

To: PRACTICAL WIRELESS, Headphone Offer (December) , 
FREEPOST, Enetco House, The Quay, Poole, Dorset BH15 l PP 

Please send me ........ Headphones @£38.95 eac h.(Add £1.00 p&p) 

Name .......... ....... ... ........... ... .. , ... ...................................................... ...... . 

Address ....... .. .............................. ................................................ .......... . 

. ........ ......... ... ................................................ Post code ....................... . 
o I enc lose c heque/PO (Paya ble to PW Publishing Ltd) £ ........ ". 

If you do not wish to cut your copy of PW you must send the 0 Charge to my Access/Viso Card the amount of £ .... . 
corner flash w ith fuJI details and remittance. 

PW Pub lishing Ltd . Poole. Dorset (Reg. No . 19B0539. England) Card No. I I I I I I I I I I I I I I I I I 
PW DECEMBER 1989 
HEADPHONE OFFER 

Valid from ...... " .. ..... to 

Signature ....... , .. ..... ...... ... .. ....... " .......... " ..... Tel : ....... .... ........ .. .. ............. . 

- I 

-------------------------------------------
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LOSING OX? 
ANTENNA TUNER, wide range to BOOST RECEP­

TION and reduce interference 100KHz-30MHz, fo r 
outside or INDOOR ANTENNAS, end-fed LONG 
WIRES or dipoles, IDEAL for Rl000 etc or lOW tx, 
BANDPASS design (not just usual "1" h igh pass). 
only £31.30, HEAR more WEAK OX. 

ANTENNA FAULT? Check FAST with an ANTENNA 
NOISE .BRIDGE, measure RESONANCE 1-160MHz 
and RADIATION RESISTANCE 2-1000 ohms - wi t h­
out t ransmitting, find where it is 50 ohms, only 
£27.90, get ANSWERS and MORE OX. 

V.L.F.? EXPLORE 1 0-150KHz, Receiver £28.20. 

MSF CLOCK is EXACT - never ga ins or loses, SELF 
SETTING at switch-on, 8 digits show Date, Hours, 
Minutes and Seconds, EXPANDABLE to Years, 
Months, Weekday and Milliseconds or use as a STOP­
CLOCK to show event time, ALSO parall el BCD (in ­
cluding Weekday) output for COMPUTER or al arm 
and audio to record and show time on playback, 
5x 8x 15cm, receives Rugby 60KHz atomic t im e sig ­
nals, built-i n antenna, 1000Km range, only £97.90, 
RIGHT TIME. 

LINEAR OKAY? Check with a TWO TONE OSCILLA­
TOR, only £21.90. 

100-600KHz OX? CONVERTER to 3 .5-4MHz, bu i lt -in 
ATU, £27.20, receive WX FAX etc. 

Each fun-to-build kit (ready-made to order) includes ALL 
parts, case, pre-wound coils, pcbs are fibre-glass, 
instructions, and by-return postage etc. 

CAMBRIDGE KITS 
45 (PZ) Old School Lane, Milton, Cambridge. 

ENTERPRISE 

RADIO 

APPLICA TIONS 

~ LTD. == 

THE MKII 
MICROREADER _..../ 
A COMPLETE MORSE/RTTY DECODER WITH TUTOR 
PRICE £139,95 includes VAT & Postage, 

TO ORDER OR FOR [r-A- L-S-O-'-A- V- A- IL-A-B-L-E -F-R-O-M--' 

MORE INFORMATION ON 
THIS OR ANY OF OUR 
OTHER PRODUCTS: ­
ERA LTD 
26 CLARENDON COURT 
WINWICK QUAY 
WARRINGTON WA2 8QP 
Tel: (0925) 573118 

CRT: ST HEllER JERSEY 
ELECTROMART: NEATH 
HOWES KITS : DAVENTRY, 
RAS : NOTTINGHAM, 
STAR : TYNE & WEAR 
WATERS & STANTON 
ESSEX, 
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S.E.M. 
UNIT P, UNION MILLS, ISLE OF MAN 

Telephone: (0624) 8512n 
S.E.M. Q.R.M. ELIMINATOR. Do you suffer Irom local interierence? This unit 
will solve your problem, whether ir s your computer, TV or a lactory several 
miles away. Connects in your aerial lead (you can transmit through It) and 
phases out interierence before it reaches your receiver. JOin 1.ooos of sallsfied 
users world wide. £79.50. Ex stock . 
S.E.M. TRANZMATCH MKIll. The only Aerial Matcher With UNBALANCED 
and TRUE BALANCED OUTPUTS. 1 kW 1.8-30 MHz, £145 BUilt-in EZITUNE 
(see below). £44.50. Buill-in Dummy Load, £9.90. Ex stock 
EZITUNE, Allows you to TUNE UP on receive instead 01 transmit. FANTASTIC 
CONVENIENCE. Stops ORM. Boxed unit, £49.50. P.C.B. and 1I"'ng Intsruc­
lions to fit in any ATU, £44 .50. 
FREQUENCY CONVERTERS. V.H.F. 10 H.F. gives you 11810 146 MHz on 
your H.F. receiver, Tune Rx. 2-30MHz, £65.00 ex stock. 
H.F. 10 V.H.F. gives you 100kHz 10 60 MHz on your V H.F scanner, £55.00 ex 
stock. Plug in aerial lead of any receiver. Tune from l00MHz up. 
2 or 6-METRE TRANSMATCH, lkW, will match anything, G2DYM or G5RV? 
on VHF. £39.50 ex stock. 
DUMMY LOAD, 100 W. THROUGH/LOAD switch, £2400 ex stock 
VERY WIDE BAND PRE-AMPLIFIERS. 3-500 MHz. Excellent periormance. 
1.5 dB Noise figure. Bomb proof overload figures. £37.00 or straight through 
when OFF, £42.00 ex slock. 
R.F. NOISE BRIDGE. t -.170 MHz. Very useful for aerial work measures 
resonant free . and impedance. £49.50 ex stock. 
IAMBIC MORSE KEYER. 8-50 w.p.m. auto scueeze keyer. Ex stock. Ours IS 
the easiest 10 use. £45.00. First class twin paddle key, £27.00. 
TWO-METRE LINEAR/PRE-AMP, Sentinel 40: 14 x power gain, e.g. 3 W - 40 
W (ideal FT290 and Handhelds), £95.00. Sentinel 60: 6 x power, e.g. 10 Win, 
60 W out, £105.00. Sentinel 100: to W in, 100 W out, £135.00. All ex slock. 
H,F, ABSORPTION WAVEMETER. 1.5-30 MHz, £39.50 ex stock. 
MUL TIFIL TER, The most versatile audio filler. BANDPASS HI Pass, Lo Pass 
and two notches. Freeuency and Bandwidth adjustable 2.5 kHz-20 Hz, £75.00 
ex stock. 
HIGH PASS FILTER/BRAID BREAKER. Cures T,V.I. , £7.50 ex stock. 
CO-AX SWITCH. Three-way + earth posllion. D.C.-150 MHz, 1 kW, £29.50 ex 
stock. 

12 MONTHS COMPLETE GUARANTEE INCLUDING TRANSfSTORS 
Prices include VAT and delivery. C.W.O. or phone your CREDITCARD NO. 
Ring or write for further data or catalogue. Orders or Information reeuesls can 
be put on our Ansaphone at cheap rale times. Remember we are as near as 
your 'phone or post box. 

SEE YOU AT LEICESTER 

WHAT IS A MICROREADER? 
The Microreader is a small compact unit that allows anyone, 

equipped with a suitable SW receiver, to read Morse and radio 
teletype signa ls simply and w ithout fuss , No computers, 
interfaces or program tapes are needed . Just connect the 
Microreader into the ea r or speaker socket and switch on , It 
really is that easy. The decoded words appear on the built in 16 
cha racter LCD display , 

The Microreader has all the necessary filtering and noise 
blanking included to allow reception even under bad 
condit ions . This makes it suitable for use with lower cost or 
home made sets. Receivers such as the Lowe HF 125/225 with 
their smooth tuning are ideal. Even the SONY 20010 with its 
1(X)-iz step size will sti ll give very good results , A three colour 
bargraph tuning indicator makes precise station tuning simple, 
while shift indicators take the guess work out of RTTY , 

The main processor in the Microreader is an Intel 8032 
running at 12MHz. This makes it fast enough to not only 
decode and display the text but also to measure and display 
the frequency a few thousand times each second. Its even 
fast enough to use its own dictionary to check and correct the 
text even down to punctuation . The RS232 port in the Micro­
reader can if you wish be used to send decoded messages 
directly to the screen of a terminal unit or suitable computer. If 
a permanent record (hard copy) is needed, then just connect it 
directly to a compatible serial printer, 

The Morse tutor can send and receive Morse. No more 
guessing what was sent at wh ich speed. You see exactly 
w hat is being sent as it's sent and you may repeat it as many 
times as you like, The random characters are sent as ten 
groups of five characters w ith precise digital control over 
speed, spacing and type, Plug in a Morse key and see what 
your sending is rea lly like. Even experienced CW operators 
fi nd this feature extremely useful for showing up embar­
rassing keying fau lts (especia lly ow n name and call sign) . 

ERA Ltd . is a manufacturing facility and as such has no 
showroom, We do however accept personal callers who may 
like to f ind out more about the Microreader or try one on their 
own equipment without obl igation . Due to limited parking 
during the week we must restrict this to Saturdays only , but 
please do ring us first . 
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Feature 

A Future Lunar Radio Beacon and 
Transponder 
Pat Gowen G3IOR puts forward an interesting idea for future communications 

[t has recently bcen announced that it is 
the intention of the US SR COSMOS space 
organi sati on to launch a Lunar Orbiter in 
1992. and that part of the intended plan is 
to land a vehi c le so as to o btain some 
samples of moon rock for research 
purposes. The USA is also displaying 
interest in a further s imilar mission , 
poss ibl y as a joint venture . A NASA 
official recently stated th at as part of the 
new "Golden Age of Space Research" 

ASA would .. .. sc hedule some 35 
mi ss ions over the next 5 years, including 
probes to Jupiter and missions to Mars , 
Venus , Saturn and the moon , and that 
some of these would be co-ope rat ive 
ventures with the USS R ..... [n the li ght of 
this know ledge it has been proposed to the 
Soviet COSMOS. the USA Nationa l Space 
Agency and the Universi ty of Surrey 
UoSAT AMSAT group an inexpensive yet 
va luable experiment that cou ld form a part 
of such a mission, which co uld involve 
non-commercial international co-operation 
to yie ld valuable da ta and communi cati ons 
poss ibilities . 

Already the proposa l has received 
enthusiastic a well as interested 
acknow ledgement from both the USA and 
the USSR. and was welcomed wi th great 
interest when presented as a paper at the 
DATASPACE '89 conference at the 
University of Surrey. when financial 
backing for the project was generou sly 
offered by Junior de Castro PY2BJO, head 
of AMSAT Brazil. 

Preamble and History 

Radio amateurs around the world 
involved in sc ie ntifi c research have been 
experimenting in us ing the moon as a 
passive re fle c tor of terrestria l v.h.f. and 
u.h .f. sources enab ling world-w ide 
'e. m. e.· com munications for the pas t 
twenty-five years. Up to now, the distance, 
the pove rty of the reflectance and the dual 
path loss of over 250dB at u.h .f. has meant 
input powers of around one kilowatt to 
s tacked monolobe an te nnas of at leas t 
26dB gain. e .g. a n e.r.p. approaching 
0.5MW at 432MHz, and 10dB more at 
129MHz. The adven t of low-cost GaAs­
f.e.t. pre-amplifiers and mixers has 
e nlarged the possibilities for such 
commu ni cations to an ex tent th at ac tive 
experimenters no longer need to have such 
high powers and large di sh antennas to 
permit and enab le such communications. 
Simple an tenna sys tems and low cost 
transmit-receive capabili ty has now 
resulted in increasing the number of e.m.e. 
(ea rth-moon-earth) or Moonbounce 
stations to several hundred participants 
worid-wide.The majority of the e are 
40 

using the 144MHz band , where. a lth ough 
the masking sky noise is grea te r. the path 
loss is some 10dB less. These stations are 
mainl y in the firs t world. as suitab le 
equ ipme nt is not readily available or 
affordable ou ts ide the USA and Western 
Europe. Even so, the poverty of signal s 
returned by the moon are rare ly suffi c ie nt 
to indicate s trength level s, and unl ess an 
upgraded station is avai lab le, most 
contacts made are barely discernible 
through the noise level and extreme 
filtrati on, and are at levels 0 low that few 
path level variables ca n be properly 
investigated. 

Lunar Variables 

The propagation of the e.m.e. path is 
complex , and subject to c riti ca l irreg­
ulariti es, on ly some of which are 
calculab le. One of these is the pat h 
dis tance involved . and therefo re the path 
loss. Fig. I is a printout from the GM4[HJ 
Moontable Spectrum computer program. It 
show s the time ' of trans it. maximum 
elevation, moonri se and set. and the 
angular diameter of the moon as seen from 
the UK from 14 to 3 I Octobe r 1989. On 
October 14 , the angu lar diameter is 
maximum at 16.7, bu t by October 28, due 
to the moon havi ng c hanged its e lliptica l 
orbi t from perigee to apogee the angu lar 
diameter has decreased to 14.7. When 
the moon is c losest to earth at Lunar 
Perigee, as it wi ll be seen by Fig. 2 from 

LUNAR TRACKING DATA 14 / 1121 / 1989 
---------------------- ---- --- --

UTe AZ EL EI.OI·l ~ rl) Rn9Di arl) 
21<10 127 . 7 39 . 2 357 .... 8 0 . 55715 
211.5 131 . 7 .. 0 . 9 3 57.1.4 3 0.55717 
2130 135 . 9 .. 2 . 5 357 .. 38 0.55718 
21 .. 5 1 .. 0.3 .... . 1 357-1.33 0 .55716 
221210 1 ..... 8 .. 5 . 5 3 57.l.2 8 0 . 55719 
2215 1 .. 9.5 .. 5.7 357424- 0 . 55 7 2 
2230 15 .. . 5 .. 7.8 3 57.1.20 121.55721 
2245 159 . 7 .. 8 . 7 357 4.16 0.5572 1 
2 3 00 154 . 9 49 . 5 357412 121.55722 
2315 170 . 3 50 357408 0 .55722 
2 330 175 . 8 50 . 3 357-1.05 121.55723 
23 .. 5 181. 3 50 . 5 357.l.01 0 . 55723 
0000 185 . 9 50.4 357396 0.55724-
0015 192 . 3 50 . 1 357395 0 . 5572.1. 
003 0 197.7 49.5 357393 0 . 5572 5 
0045 203 46 . 9 3573ge 0.5572 5 
0100 208 .1 48 357368 0.55725 
121115 213 . 1 4-5 . 9 357386 0 . 55725 
0130 217 . 9 4.5. 7 357384- 0 . 55726 

Fig. 1 

GM4IHJ' s moontalk program , the 
returned s ignal should theoret ica ll y g ive 
an ea rth -moon-earth total path 10 s of 
-250.3 Id13 at 432MHz when the moon 
s lant range is at 353 447km. Two week s 
later on October 28. as seen by Fig. 3. the 
moon wi II be at Apogee , a s lant range of 
403 698km, and the 432MHz path loss 
will then be 252.62d B. a further loss of 
some 2 .5 decibels. In the first case, we are 
propagating through the magneto-ta il , and 
in the second we are like ly to see hi g h 
no ise leve ls from so lar radia tion. These 
variable make the difference between 
just getting readable echoes over the noi se, 
or no echoes at a ll on basic sy tems. 

Not only does the inverse sq uare law 
huge dual path loss give suc h attenuation, 
but so does the poor reflecting surface of 
the moon, which absorbs more th an 90% 
of the signal. That of the signal leaving 
earth which is captu red by the small 
angular lun ar diameter. ave ragi ng only 
some 0 .5 degrees of arc, means the vas t 
majority of the r.f. energy in any nominal 
beam width is lost to outer space. and that 
sma ll amoun t which is reflected by the 
moon is not reflected directly back to 
earth , but widely scattered over more than 
180 degrees. These path loss ca lcu lati ons 
do no t a lw ays reflec t the true practical 
case, as frequen tl y echoes can be weake r 
at Lunar apogee than at perigee. 

The frequent cause of total loss of the 
ca lc ul ated expected sig nal can be 
considered to be due to a number of 

PROPAGATION RAMo on 0113 DEC 12 
1 .. / 10 / 89 
2100 Utc Cosmic Noise 

E Layer 
In c idence 40 
SpE prob LOW 

F Layer 
In cidence 42 
FAI prob LOU 

10 0 Radius 

Pat h La S S -+----\1ft---+_ 
250.3101 dBs 

I-I 0 I 
Slant 3534-4.7I<.m 
E c t 0 ~1 3 574.4-8 I<. m 

1'1agne to Ta i L 
AZ = 127 
EL = 39 

Fig. 2 

PROPAGATION RAMoon 1311 DEC -1 3 
28 / 10 / 89 
09~0 Utc Cosmic Noise 

E Layer 
Incidence 23 
SpE prob LOW 

F Layer 
Incide.nce 27 
FAI prob LOW 

10 0 Radi us 

P a I. h Los s ~ -+----\1ft---+_ 
252 . 51936 d8S 

-I 0 II 
Slant 4-035981<.m 
Ect o~l 4.050121<.m 

Magneto Ta i lOUT 
AZ = 153 
EL = 21 

Sun 100 J minimum L-__________________________ ~ Fig. 3 
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(REveQ) WHEN QUALITY COUNTS 
REVCONE The UK's favourite discone composed of traditional British 

quality engineering. 
RADAC 

The REVCONE works well without exeggereted advertising 
claims. It is designed to cover SOto 5CX)MHz, and thousands 01 
satisf~ users will testify to its efficiency . Unlike some 
manufacturers we do not claim a wider frequency coverage. 
and we do not QUote inflated figures for gain . A gain figure is 
meaningless unless the reference point is St8ted. 
OptK>nal venicel whip feature : It is possible to fit a vertical whip 
sect ion to 8 discone. We do not want to give you the " hard 
sell " where this venicel element is concerned. but there is 
some evidence that it may improve the performance of the 
antenna around the resonant frequency o f the whip. That 's 
why we make it an optional feature. 
Another option is the N·type connector instead of the popular 
50239. N·types give a better UHF performance, but they cost a 
bit more. The choice is yours. 
Because the AEVCONE is British·made by a Company which 
has been in business for X) years, you buy w ith confidence, 
knowing that there is back·up should anything go wrong . 

This Wde-band antenna offers an interesting alternative to the 
discone. tt is simply an array af dipo6es, but the clever brt: involves 
arranging the dipotes to maximise bandwidth and minimise 
interaction. The RADAC can be set up for a range of frequencies 
from 27MHz to 50) MHz, and because very good impedance 
matches can be obtained the user can specify any six frequency 
bands in this range for optimised performance, erther for receiving, 
or more usefulty. for transmitting. For exampJe, all the Amateur 
Bands from 1CM to 1CX:M can be covered in one antenna. If you are 
in the PMR business, the RADAC can be customised for your needs. 
Aircraft listening enthusiasts can specify VHF & UHF Airband 
coverage. 
What a versatile 8Ot8t'Vl81 Design and engineering excellence from 
REVCOI 

WIDE-BAND PRE-AMPLIFIERS ON-GLASS ANTENNAS 
The problem with omni.odirectional wide-band antennas is their lack of gain. 
The REVCO PA3 range of wide-band pre-a,pl ifiers complement the antennas and I 
compensate for their short-comings. 
The basic specification of the products is similar: coverage 20M Hz- 1 GHz. at 1 GHz; ; 
m inimum gain 13dB, noise factor 5.5dB. Choose from a mast-head version (PA311 or a I 
standard die-cast box style (PA3I1. Best results are normally obtained from the I 
masthead model which gives a boost to weak signals which would otherwise have I 
been lost in the feeder cable. Also feeder cable noise is not amplified which is the case , 
if the amplifier is mounted at the base of the feeder. On the other hand. the die-cast box I 

version requires no special installation and is readily taken out of ci rcuit. t 

This type of ant8fYla mount has been .. 0Uld for a long time, but they are very 
difficult to produce successfully at VHF. The Celular Radio Industry has popularised 
the glass"ffiOUnt, but there .. e fewer design problems at 9lXJ.1Hz, because the 
coupling assemblies are small . REVCO's extensive experience in making the UK 's 
best Cellular O~ass has lead to the production of superior Quality VHF and UHF 
.. lodels. Here are a few facts which you should know: 
Coupling efficiency: apart from the Question of effective power transfer to the 
outside world, you don't want too much RF floating around inside the car, do you? 
Not healthy for vehicle electronic system s, and possibly not good for humans 
either. AEVCO glass mounts feature very efficient power transfer . ~ 

The masthead model is supplied with a special power unit which feeds t 

. ' the DC supply into the antenna feeder. No psu is provided for the PA3I,' 
, as any 9-15v DC sou rce is suitable (current requirement about 2SmA). 

The PAJ I finds application in instrument work, e.g . 
input to spectrum analysers, boosting the output from I 

Sticking power: no good if they fall off half way home. A properly installed REVCO 
stays on. Should you change your car, a refit kit is avai lable. 

s~~:lsi:~~~~~o~:~~~v~f at~~wp~~e~a! xSNC sockets . 
and is designated " PA3 IIB", avai lable to special order ' 
N-type sockets (PA3 UN") or 50239 ("PA3I/s"). A 
special feature of the PAJ series is a high·pass filter to 
attenuate frequencies below 20M Hz; high-power HF 
& M F broadcast stations can be very troublesome! 

Simplicity : Some of the competi tion has a multitude of loose components: the 
REVCO has 2 pre-assembled parts: inside and outside. What could be simpler? 
WNttw-~: REVCO antennas are made from corrosion resistant materials 

~ 
so you can tsave them out in the rain with confKience. It is not necessary to 
plaster the product wrth silicone rubber ta keep the water out . 
The AEVCO glass mounts do cost a bit more, which reflects these superior 

, features. 

AEVCO also make a full range of mobile antennas for frequencies from 27MHz to 95G.1Hz, and new products are constantly under devek>pment. 
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factors. One is Faraday rotation , causing 
cross polarisation sig nal loss on linear 
antenna sys tems because of the c irculation 
of the s ignal polarisation a long the two 
way path due to the juncti on effect of the 
Solar Wind and the ea rth 's magnetic field. 
The continui ty of s ignal s s uggested by 
utilizing c ircular polarisation cannot be 
justified , as the signal-to- noi se ratio 
required is in variab ly destroyed by the loss 
of the 3dB gain ac hi eved by plane 
polarisation, and only ex treme ly strong 
signals woul d come above this. 

Cosm ic noi se. as stellar radio signal 
sources from radio- s tars in the antenna 
lobe capture field give high background 
noise radiation that can mask and prevent 
recepti on of the weak lunar reflec ted 
signa l flutter fad ing, brought about by in 
and out phasing of the s ignal by it s 
reflection from the irregul ar lunar surface, 
differential absorption and reflect ion, 
refraction. and a number of oiher variables 
not ye t fully inves ti ga ted ca n result in 
considerable changes to the returned 
signal level on heard on earth. 

Latest Findings 

Recen t work by radio amate urs have 
indicated that o th er more severe effects 
upon the reliability of otherwise 
dependable communicati ons a re exerted 
by both E layer and Sporadic-E absorption 
of the s ignal in ea rth 's outer atmosphere, 
the s lant range ion density see n when 
propagatin g a t low e levation angles 
through the E and F ionospheric layers, 
and probable all enu ation du e to paths 
through and angu lar to the magneto-tai l 
between earth and moon ex is t. This is 
believed to be evidenced by the fact that 
the rad io path pointing accuracy of the 
narrow beam of radio antenna arrays to the 
moon for optimi sed sig nal is not always 
that of the v is ual pointing acc uracy in 
term s of azimuth and elevation angles, 
partic ul ar ly when the signal path to the 
moon passes thro ugh the a uroral zone. 
Summing up, e.m .e. is a hit and miss 
affa ir, usua ll y mi ss ing, a nd even when 
operative , giv ing s ignal s often too weak 
for acc urate assessment and measurement , 
they are usually deeply buried within the 
noise. 

Justification 

For the above reasons, it becomes 
ev ident that a radio beacon on the surface 
of the moon would be inva luable, as it 
would provide a known powe r (measured 
and te lemetered by the beacon itself) from 
a standard earth pointing antenna of fixed 
pola ri sa ti on th at could be e mp loyed to 
evaluate the one-way moon to Earth path . 
It would further provide a means of 
accurate radio path lunar tracking , and a 
source of sufficient magnitude (as distinct 
from the weak reflected signal from earth 
located transmitters) to permit the accurate 
measurement of the variables of path 
a ttenu ati on . which could then be 
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correlated to to so lar and atmospheric 
phenomena. Thi s could be used to provide 
valuable data in space physics terms of the 
effec t of the solar wind , sunspot vari ab les, 
plasma den sity, aurorae. e tc ., and 
additiona ll y could evaluate the suitabili ty 
of the moon both as a re li ab le permanent 
pass ive reflec tor and are-broad casting 
transponder for intercontinental wide band 
radio and televi s ion link s at minimal cos t 
when compared to those of multiple 
launc hed short lifetime geos tati onary 
satellites, etc. 

Upgrading 

A further viable step would be to 
provide the lunar module with a radio 
transponder that would not on ly be used to 
indicate the contrasting two-way path 
effects , e.g. the differences between the 
one way moon-to-Earth and the dual 
Earth-to-moon and moon-to-Earth paths, 
but also to provi de adequate 
communications via low power links from 
earth stations for all of earth over 
elongated periods, and so produce the first 
an tipodal transponder sate llite contacts, 
e.g. between G and ZL. 

The circuitry of the transponder need 
not differ g reatly from that of ex is ting 
amateur sa tellites, with a narrow 

Fig. 4 Authors' original 

bandwidth a. l. c . contro ll ed tran smiller on 
one band fed via a mixer/ i.f. from a low 
noise receiver mixer/ I.f. receivi ng upon an 
adjacent band. In vi ew of the limit ed 
power from the lunar tran smitter, and the 
path loss being lower by so me 10dB on 
the lower band one third of the frequency , 
Mode B, 435M Hz up to 145 MH z down. or 
1269M Hz up to g ive 435 MH z down 
would appear to optimi ze the capabi lity of 
the sys tem. 

The Experimental Package 

The e lec tron ics of the beacon itse lf 
would consis t of a simple low frequency 
ph ase lock loop oscillator followed by a 
frequency multiplier chain , wi th outputs at 
harmonicall y related phase cohe rent 
outputs at frequencies of 144.00 I. 432.003 
and 1296.009MHz. amplified to g ive 
some 2 - 5 wa tts minimum (ideally 12 
wallS ) of radio frequency power output a t 
the antenna . which co uld be common fed 
at all frequencies. Thi s would prod uce an 
adequate s ignal for nomina l earth 
rece iv e rs to hea r we ll above the noi se 
level, so providing a maximum numbe r of 
earth-based observers without the need for 
hi ghly specia li sed eq uipm e nt and 
ante nnas . The ant enna should be linea rl y 
polarised so as to permit the measurement 
of Faraday ro ta ti on at each harm oni ca ll y 
re lated o utput , and mounted above th e 
solar-panel power source. which would act 
as an add iti onal linea r re fl ec to r, so 
e limin atin g a ny o ut of phase re fl ec ti on 
variables from the irregular lunar surface. 

Power System 

The power would be provided from 
solar-ce ll s via a powe r reg ulator , without 
even the need for a storage battery. NiCad 
balle ri es have a negative voltage 
temperature co-efficient , and a re 
vulnerable to the la rge variations in 
temperature that would occ ur between the 
luna r night and day. They tend to short­
c ircuit on failure , thus reduc ing the useful 
li fe time of the ex perime nt. Furthermore , 
a lthough special therm a l insul a tion could 
be prov ided as possibly viable within the 
limitati ons of vo lume and the confines of 
the ex pe rim e nt. the ri s k of ball ery loss 
through freezing in the long lunar ni ght is 
s till ve ry real. The absence of a ballery 
would mean that a s ignal source was only 
supplied when th e pac kage was in full 
sunlight , a ltho ugh a minimal power source 
mi ght be all ainab le even in ea rthli ght by 
employing a sufficiency of the new higher 
efficiency GaA solar ce ll s. The switching 
on and off of the beacon would thu s be 
determined by shadow, and so prov ide a 
very useful facility to earth as tronomers. 
who could then investigate the irregular 
oscillations of the moon at lunar sunrise 
and sunset at the package placement point. 
Some in sul a ti on would definitely be 
needed , as circuit boards and components 
cou ld also be materiall y adversel y affected 
by the ex tremes of temperature env isaged. 
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Parameters successfu ll y constructed. The part s, 
electrical , e lectronic and mechanica l, 
could be made avail able and integrated to 
a functional unit followin g suitable 
structure, therma l. e lec tronic and electrical 
des ign by the joint ac tiviti es of these 
ce ntres of experti se, and could be funded 
by donations from radio amateurs from the 
world international community. It wou ld 
provide an international non-profit making 
basis of joint ex perti se. and the results 
obta ined from such an experiment wo uld 
provide a host of valuable data to sc ienti sts 
engaged in many field s of ac ti vity, who 
would undoubted ly assist in the funding. 
particularly if an ex periment of specific 

interest could be inc luded as one or more 
parameters on the te lemetry. 

Whil st th e both the loca l and the 
international AMSA T community have the 
means of des ign, constructi on and test ing 
of the experiment described to a func tional 
model, and ass isti ve availabili ty of 
launches of sa te llites into orb it. they do 
no t have the reso urces to enab le the soft 
landing o r manua l p lacemen t of such an 
ex peri ment onto the lun ar surface. 
Whethe r thi s becomes feasible is up to the 
res pective launch agencies, the leve l 
enthu sias m we can stimul ate, and the 
degree and leve l of sc ienti fic uses to 

which the package cou ld be put. PW 

A further enhancement would be to 
prov ide the s ignal (between long pe ri ods 
of pl a in ca rri er to enabl e the accurate 
meas urement of amplitude, phase, 
Doppler shi ft, po lari sa ti on changes, 
sc intillation and librati on fadin g) with 
te lemetry mod ul ati on to indicate int ernal 
and ex terna l temperatures, so la r pane l 
vo ltages (so determinin g sola r li ghting 
va ri ables and earth li ghting addit ives), 
impact sensin g piezo-elec tric points for 
mi cro-meteorite detec ti on. solar rad iation 
va ri abl es from conventional Geiger­
Mulle r tubes and/o r ioni sa ti on detectors, 
and even moving coil detectors for 
" moonquakes" . A hos t of other poss ible 
parameters cou ld be observed, many of 
these probably highly valuable to sc hools, 
co lleges and uni vers ities, students and 
scienti sts, as tronomers, siesmologists , 
physic ists. and other faculties. 

Proposal 

Building Testing & Funding 

T he entire package co uld be financed , 
built and tes ted under the auspices of the 
inte rnational AMSAT organi sa ti on . 
Facilities for thi s already exist within the 
USS R, in Germany, Hungary, France, the 
USA and he re at the University of Surrey 
in England, where numerous hi ghly 
successful orbiting satellites have been 
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for two or more, UK or overseas) 

It is proposed that as a part of the Soviet 1992 lunar expedition or any similar venture 
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viability and fruition will be to be determined by both the possibility of world-wide 
funding, the determined interest of supporters, and the probability of having the final 
functioning unit, be it transponder or beacon, delivered to the Lunar surface by any 
assured future mission. 

QSOs covering half a million miles path range giving total earth coverage may 
become possible in the future for all of earth's radio amateurs if the plan can be brought 
to a practical level. 
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The G2BX 

Antenna Clinic Quite a few queries have been received 
about seemingly unaccountable 

Session 10 

Q II A station I work frequently and about 16km 
away is normally received at 59+ but on some 
days the received signals may be down to 52 

or 3 and even into the receiver noise level. My signals 
to this station are always constant. What causes this 
to happen?" 

A Since the "propagation" distance is virtually 
line-of-sight, it is doubtful whether occasional 
reduction or loss of received signal one way 

only is caused by other than some fault at either end. 
There might be some high ground, perhaps heavily 
wooded, between the two stations. Wet trees can 
absorb v.h.f./u.h.f. signals to a considerable degree 
but when the trees become dry the absorption is 
reduced to a level that otherwise has no serious effect. 
But this would almost certainly affect reception by 
both stations. 

The line-of-sight distance to the horizon from an 
antenna at a given height can be found from: 

distance to horizon (D) in km = 4.124'-'H(metres) 
where H = the height of the antenna 
The maximum line-of-sight distance between two 

elevated antennas is equal tothe sum of their distances 
to the point of the horizon as in Fig. 1. 

MAXIMUM LINE-OF-SIGHT DISTANCE 

The MaxiMUM line- o£-sight distance 
between two elevated aerials is equal 

to the SUM o£ the distances D+D1 

NOTE: D+D1 is also known as the 
GeoMetric Distance * see £orMulae in text. (rad3) 

Fig. 1 

UIIF / UIIF nlYIHO IHHO~rtlE Jn.::: 1)1 :; 1 ,11'1,: [ 

( As in TABLE 1) 
~,"", _ _ 'w.<-::."".:. %."f.: .... ....... 'n ...... - ••• :':'::: ••. : : .': "": "": ": ":.: "::::. : . ·:: •• ::·.::·:~~rii-i-~~:X . ...... ,: ..... .. 

UHF/UHF WAUE ~ 

All ow s for AtMosph ~ric Refrac tio~ . 
AtMo s p h er i c di s t ance ( a D ) i s a l wa y s 
s r e a t e r t h an l ine - oE-si gh t di stance 
D+D1 as in f i 9 . 1 . 

Fig. 2 
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reasons for variations in transmission 
and reception, mostly at 145MHz, 
during what might be called "normal " 
conditions, i.e. atmospheric or line-of­
sight propagation. One or two were 
concerned with the effect of so called 
"lift" conditions (tropospheric 
propagation) usually announced on TV 
"as being due to weather conditions". 
True perhaps, but only sufficient to 
satisfy the viewers! The subject of 
propagation at v.h.f. and u.h.f. , 
including anomalies is one of some 
complexity, and would require several 
articles to deal with it completely. 
However, the following selected queries 
provide an opportunity of including a 
little extra about v.h.f./u.h.f. propagation 
over what is loosely termed " Iine-of­
sight" distances. 

Q "I frequently work a station about 35km 
away. The received signals, in either 
direction, average 58/9 but will often 

slowly fade to virtually nil and just as slowly 
return to average. One might expect this during 
'lift' conditions with hot weather and a high 
pressure region over the area, but why does it 
occur when such conditions do not exist?" 

A 
With an average height antenna, say 
10m or so, propagation over 30 to 50km 
is "atmospheric" (sometimes called 

space-wave propagation). Signals that are 
otherwise fairly consistent in strength can be 
affected by changes in natural atmospheric 
refraction . At v.h .f./u .h.f. the "radio distance" is 
increased beyond the line-of-sight distance by 
normal atmospheric refraction as illustrated in 
Fig . 2. Average working distances from a 
transmitting antenna 10m high to a receiving 
antenna of given heights are shown in Table 1. 
Tables of this nature can be compiled from the 
formula given earlier. 

Not all v.h.f./u.h.f. users appreciate "lift 
conditions" . 

VHF/UHF RADIO 'ATMOSPHERIC' DISTANCE 

TRANSMITTING AERIAL HEIGHT- 10 Metres ======================================= RX Radio RX Radio 

eight KM Height KM a
erial Distance Aerial Distance 

, etres * * * Metres * * * r ----- -----------
1 17 
2 19 
3 20 
4 21 
S 22 
6 23 
7 24 
8 2S 
9 2S 
10 26 
1~ 27 
~2 27 

13 
14 
1S 
16 
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Q "Other stations in my area receive our 
local repeater station, distance about 
48km, constantly and at good strength. 

To me, the repeater was barely readable and 
could not be accessed despite the fact that my 
vertical antenna is reasonably high . I say 'was' 
because with a horizontal antenna, the repeater 
station is 59+ and no problem to access. What is 
the reason because the repeater station has a 
vertical antenna?" 

A Th is anoma ly was confirmed by a series 
of measu rements made at one tome by 
the author wh ich showed that complete, 

or partial changes, in the polar isat ion of a 
transmitted v.h.f. wave can take place. This can be 
due to ground reflect ion at some point between 
stations which causes the polarisation to become 
elliptical. For example, the orig inal transmission is 
vertically polarised. If the reflected , and now, 
elliptical wave is predominantly horizontal then 
the received signal will be strongest when the 
antenna (receiving ) is hori zontal (or v ice versa ). 

It has been found that changing the position of 
either the t ransmitting or receiv ing antenna ca n 
restore polarisat ion to whatever it should be . 
Generally, the polarisation of a " space wave" 
(propagation partly di rect and part ly ground 
reflected) remains constant and one reason why 
we orientate antennas accordingly in the f irst 
instance. 

BOOK BARGAINS 
VIDEO FILM MAKING 

by Keith Brooks 
First published in 1985. this 176-page book describes 
how video film making is done and what you can do 
yourself . Practical step-by-step instructions are given 

for making your own films. Originally £9.95 our bargain 

price is just £2.95 including P&P. 

SATELLITE TV -
A LAYMANS GUIDE 

by Peter Pearson 
This book, first published in 1987, explains all about 
setting up your own satellite TV terminal at home. 

Originally sold at £4.95 it can be yours for just 
£1 .50 including P&P. 

Send your orders to: 
PW Publishing Ltd. FREEPOST, Enefco 

House, The Quay, Poole, Dorset 

r VISA 
BH151PP 

( 

0202665524 0202665524 
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Finally. A problem arising f rom tropospheric 
" lift" conditions, favoured by radio amateurs 
but not appreciated bycertain otherv.h .f. users 
and which resulted in a frantic telephone call to 
the author from a certain large East Coast town 
main Police Station. 

Q "We cannot receive signals from the 
low power 'personal' transceivers used 
by policemen around the town because 

of very strong blanketing signals from the 
continent. We understand the reason is due to 
the hot weather but what can be done to 
overcome the problem?" 

A Three questions. Is t he stat ion antenna 
used for both t ran smitting and 
receiving, if so what kind of antenna is 

it and where is it located? (The answers were, 
yes to the first and the antenna is a multi­
element colinear located on the station roof 
about 100m from the sea f ront were the other 
two replies). 

There are two ways to solve the problem. 
Change the weather (not possible), so change 
the antenna. To what? Ball in your court readers, 
but no prizes! 

Recommended reading : VHF/UHF Manual by 
Jessop. Chapter 2. Published by the RSGB. 

SITUATION VACANT 

SOUTH WALES POLICE AUTHORITY 
WIRELESS TECHNICIAN 
Scale 5/6 £10,290 - £12,462 p.a . 
plus appropriate standby allowances 

This key post is part of a team of wireless technicians 
working in the Communications Division of the Force based at 

Pol ice Headquarters, Bridgend . 

The successful applicant along with the other members of 
the team w ill be responsible to the Superintendent, 

Communications, for the maintenance of radio equipment 
used by the Force. 

Applications are invited from people who hold an 
ONC!TEC in Electron ics!Telecommunications or Forces 
equivalent, and at least three years experience in radio 
communications. A clean driving licence is required . 

Applications can be obtained from the Civilian 
Establishment Officer, Police Headquarters, Cowbridge 

Road, Bridgend, Mid Glamorgan CF31 3SU 
Telephone (0656) 646936 

Appl ications must be return ed by mid-day on 
Decem ber t he 15th 1989 . 

THE SOUTH WALES POLICE AUTHORITY IS 
AN EQUAL OPPORTUNITY EMPLOYER 
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CirkitNEWs 
NEW 
CAT 
OUT 
NOW! 
Over 3.000 product lines 
feature in the Summer 1989 
edition of the Cirkit 
Constructors ' Catalogue. 
available from most larger newsagents or direct from the company 
priced at £;1.50. The latest books. an RF frequency meter. two new 
PSU designs and a 3.5MHz converter are among the innovative new 
kits th is issue. while our construction project - a 2 Watt stereo 
amplifier - is bound to prove an absorbing activity for dedicated 
constructors. In the test equipment section there's a whole new 
range of multimeters. a bench DVM and a triple output PSU. 

For eagle-eyed readers who enjoy a challenge of a different sort. 
there is the opportunity of winning an audio signal generator worth 
more than £;180.00 In the latest fiendish competition. All prices now 
include VAT for quicker. easier ordering; and Cirkit's same-day 
despatch of all orders. combined with value-for-money discount 
vouchers. makes the line-up even more attractive. 

D·MM GOOD VALUE! 
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Cirkit's six new digital 
multimeters are packed 
with sophisticated extra 
facilities: capacitance 
measurement, frequency 
measurement up to 
20M Hz, temperature 
reading , transistor test 
and logic test in addition 
to the usual volts , current 
(DC and AC) and 
resistance measurement 

and all unbeatable 
value with prices ranging 
from £20.00 to £55.00! 

• Specialist Diaries 
• Wedding Stationery 
• Company Stationery 
• Typesetting/Artwork 

355 Cressing Road 
Braintree 

Essex 
CM76PE 

* * * 1990 * * * 
AMATEUR RADIO DIARIES 

ONLY £3.50 

Pocket Diary 
with 16 extra pages 

containing 
amateur radio information 

ONLY £2.20 
plus 75p P&P plus 45p P&P 

Both available with maroon or navy cover 

* * * QSL CARDS * * * 
... ,,;;:- own design or photograph made into a QSL card. 

Price list available. 

D.I.Y QSL CARDS Three designs and four colours 

"-,-~-~~~~~~~~~--~ 
MAKE YOUR INTERESTS PAY! 

More than 8 million students throughout the world have found it worth their 
while! An ICS home·study course can help you get a better job, make more 
money and have more fun out of life! ICS has over 90 years experience in 
home·study courses and is the largest correspondence school in the world . 
You learn at your own pace. When and where you want, under the guidance 
of expert 'personal' tutors. Find out how we can help YOU. Post or phone 
today for your FREE INFORMATION PACK on the course of your choice. 

~~E'7CCEisCe - - - - - - 'C;; ;::;'ECH;'N;'2'S- - - ~ - -'1 
I ELECTRONICS COMPUTER ! ,:::", 1" I 
I BASIC ELECTRONIC ENGINEERING PROGRAMMING •• ~." _ I 
I EL~~~~I~AGLU~~~INEERING TVSE~el~?N~ HI·FI I 
I ELECTRICAL CONTRACTING I RADIO AMATEUR LICENCE EXAM I 
I INSTALLATION (City & Guilds) I 
I Course Of Interest I lieS Name: I Address: P COde 
I International Correspondence SCnools, DePt. EESC9 3121314 High I 
L: ____ ~r;;[,~t~n~r~Y!11.!~ !;!: ~64";9~68~~.~~26~a~rs!J 

J. BIRKETT 
RADIO COMPONENT SUPPUERS 
U-MIlITARY COMM .. ICATI .. RECfJVER TYPE RZ10 COy· 

~rL';9El ~Oi~~:JMil~E~ ,S~~Cy~~edB~~d~4~i~onB~~. ;,~ 
LOUDSPEAKER. HEAOPHONES (a £79 80 (ca rr . ( 8) 
R210 REcaVER In an unmodilied condllion (a £SO (carr £51 . 

25 The StraIt 
UncoIn, Tel. 20767 
(LN21JF) 
Partners J.H.Btrl<en. 

J.L.Birl<en. 

BUMPER MOUIIT CAUBRATBI WHIP AfRIAIS 1;, Wave on 3510 60MHz. 3/, Wave on 90 10 170MHz OK lor 6M 
and 2M. Complele wllh mlormallOn. Base and 20M 01 SO ohm Coax (a £9.50 (P&P £31 
COMPIITIR TYPE PRESS TO TEST SWITCHES «, 25 lor £1 15 
TIWIStlIY£R.CAD BATTtRlES m used unknown condilion MOlorola Type NLN S860B 7.5Voll (a 75p each. 
10 lor £6 SO. posl £2 Type NLN 4J63B 15VoII (0, 75p each. 10 lor £6.SO. post £2 
MOTIIROU IIAIII HE1DS 2 Channel UHF Wllh 2 Nicads. less Antenna. All items sold unlested (a £23.60 (Posl 
£1 SO) . 
U·EQUlPMfIIT VALVES VUIlI (a £1. CV73 (a £1 95 . EF 91 (a SOp , 6 lor £2. EB91 (a 40p, 68N7 (" SOp. 
VRI SO·30 I" £1 . GZ37 (a £1. 12EI (a £5 
AIR SPACEII VARWIlE CAPAtlTIlRS 10. 10+20pl (a £I.SO. 15+15pl (0, £2 SO. 125+125pf «, £1.95. 

~~2~f~,;a£?9~0,~~~~5~ff9~', ~P~0;.,4~~'s~~tM;' (,~2 &0s8,O~~p~~:'"&~~+ 75pl (0, £2 SO. C804 

IJUAI. GAn MOS m UU 40673 3N201 (u BOp each 
CRYSTAL SlDEBMO Fft.TIJIS ) 4MHz BW 2 4KHz Upper and Lower (u £1 1 95 pair 
SEl CRYSTAL FIlTtR aCI246 MIB 10 7MHz BW 75KHz (a £J 95 
SEl CRYSTAL FflTtR aC I 121A 10 7MHz 25KHz Spacing (u £2 .95 

~C~~:f :J1~6DC~~Sto~JaJ~'I!s~V~r:~tB~5~ST~~DF~~Ru~~~~~rwlse Slaled. 
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On The Air 
On The HF Bands Reports to Paul Essery GW3KFE 

287 Heol-y-Coleg, Vaynor, Newtown, Powys SYI6 IRA 

ON4UVW will be active as in previous 
years on the anniversary of Armistice 
Day, WWI, November 11 . If you work 
them, bureau OSLs go by way of ON6PJ; 
the direct OSL route is to Danny 
Commeyne ON4ACB, Rozenlaan 38, B-
8658 Dadizele. 

Bouvet 
The LA expedition to Bouvet (Club 

Bouvet) is still collecting funding at the 
time of writing , and hoping to operate in 
December. Their latest newsletter to hand, 
dated August 14, says that they have been 
in touch with two other groups, but that 
no-one has the necessary approvals for a 
1990 visit to Bouvet, so they doubt if 
anyone else will manage it. However, 
there is now a press release from a second 
group, led by W9SU who intend to arrive 
around 2 February 1990. This group would 
appear to be fully funded, partly the by 
the Saturday Evening Post Society and 
the Saturday Evening Post Magazine of 
Indianapolis, plus member funding, to 
the tune of $120000. Equipment is by 
courtesy ofYaesu, and their Chip Margelli 
K7JA is a part of the 16-strong landing 
team . The same call 3YOB may be 
simultaneously on several bands. The LA 
team were invited to join in but for various 
reasons have declined. The OSL address 
is: Joseph T Pinella WA9VGY, 6316 
Greenleaves Road, Indianapolis, Indiana 
46220 USA. The card will be a double fold ­
out full colour job with many black-and­
white photographs of the island, the 
operators and so forth. There will also be 
an Award, available for any station or 
s.w .1. making contact on three or more 
bands. Either enclose OSLs or a list and 
covering note, tothe address given above, 
along with a five-dollar bill. The award 
will be mailed pre-paid and flat with card 
protectors. The documents make it clear 
they aren't interested in partial calls, but 
they will use all bands including WARC. 
However, I note that, embedded within 
the 28-page press release put out by the 
US group, is a statement that the existing 
landing permit and operating licence 
covering the originally proposed 1989 date 
will be renewed during the month of 
October 1989. I deduce from all this that 
the LA group don't think that will happen, 
and the US group think it is a mere 
formality .. .... do I scent the beginnings of 
a busted flush, with neither group actually 
appearing? 

Hurricane Hugo 
This was the most destructive for a 

decade, and many people suffered. The 
OX Bulletin mentions that KP4A lost his 
giant three-e lement beam for 3.5MHz, 
while John Ackley KP2A lost five ofthe six 
towers and suffered much water damage 
when the hurricane broke most of the 
windows in his home. As for Montserrat, 
Hugo was the first hurricane to actually 
strike the island for 62 years, but it made 
up for lost time. Virtually all the native 
islanders lost their homes, the electricity 
station shut down, the airport was covered 
in tons of rock and mud. The editor of 
TBOX, Chod Harris VP2ML, lost his home, 
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the Last Resort, made famous by various 
expeditions; it was totally destroyed. 

More OX 
OE2CHN is in the planning stage of a 

world trip starting September 29 and going 
through to February 1990; the planned 
itinerary includes VS6, XX9, BY1, BY4, JA, 
KH6, W6, XE, HK, HC, OA, CP, CE, CEO 
(Easter Is), LU, CX, ZP, PY, YV, 9Y (Tobago), 
8P, J6, FM, FG, V4, V4, KP2, KP4, HI, HH, 
6Y, C6andW4;there may be slight changes 
particularly in the Caribbean. I assume 
Chris will be active from as many of these 
spots as possible . 

ZM7VS will be on from Chatham Is, 
January 16-30; mainly c.w., five kHz up 
from the band edge, with OSLs to home 
call ZL2VS, directorvia the bureau system. 

By now the first A61AD activity, by 
WB2DND will be over; he designed and 
used the same computer logging program 
as N4NW used in Africa, so beware if you 
tried for insurance contacts! 

Interested in sunspots? PA6SUN will 
be aired to celebrate the peak of the cycle, 
from Simon Stevin Laboratory in Hoeven; 
0800-2100Z on November 11 , 0800-1500Z 
on 12th. Look around 3675, 3775, 7075, 
14.275,21 .275, 28.575MHz, and on 50.110 
and 50.210MHz. There may also be some 
c.w . and RTTY operation on the h.f. bands, 
with a special OSL card; via the bureau. 

Obituary 
For many years the name of Eric 

Trebilcock BERS 195 (later BCRS 195) 
stood at the top of the s.w.1. ranks; to 
receive a report from Eric was often a 
surprise, since he seemed to pick on the 
weaker stations for his reports from 
Australia. To read of his recent death in 
OX News Sheetwas indeed a shock, albeit 
a moment's reflection would show that 
Eric had been a well-known s.w .1. since at 
least the early thirties. Eric Trebilcock will 
be missed by many friends worldwide . 

Congratulations! 
To Fred Hall G3NSY. Fred is the only 

white stick operator I know of who has 
made it onto the DXCC Honour Roll , with 
315/329 countries. Fred is also the active 
chairman of the Shrewsbury Radio Club. 
G3NSY's success he attributes to many 
th ings other than his own persistence but 
I know better. Congratulations G3NSY, 
and may you soon have your last few 
countries booked in. 

WAB 
I have mentioned this activity so many 

times thanks to John Fitzgerald's letters; 
but I should also mention the various 
Awards available, members' OSL cards, 
Record Books, all with the aim of helping 
disabled amateurs and s.w.l.s. WAB net! 
activity frequencies are: 1.93-1.95, 3.76, 
7.060, 14.28, 21 .32,28.46, 28,66, 50.15MHz 
and above. Details from Brian Morris 
G4KSO, Membership Secretary, 22 Burdell 
Avenue, Sandhills Estate, Headington, 
Oxford OX3 8ED. 

Reports - Top Band. 
Just one report covering the band this 

month, from G2HKU (Minster) who 

mentions ON7BW on sideband , and 
ON4CW worked on the key . However, I 
could add G3BDO (Hastings) who simply 
commented that on every occasion he 
had a sniff round the static was S9 or 
worse. 

The 3.5MHz Band 
On this band, let ON7PO (Kortrijk) lead 

the way; Pat is a c.w .-only operator, who 
mentions OH6YF/OHO. UF6FBI. VE3BCH, 
UA9WOB, EK3L T, UOAG, KP4A, PZ1DV, 
KOOU, FY5EW, HK1AMW and JX7DFA. 

SWL Mike Davis of Thornton, Heath 
was recently laid low by an attack of 
chickenpox, so with nothing to pass the 
time an 80m direct conversion receiver 
was knocked up, and a study made of 
propagation texts, leading to some 
attempts at prediction using the details 
from the RSGB News bulletins . All this 
learning paid off when the little receiver 
produced s.s.b. signals from W3JOR and 
VE1 RCMP; the latter took a while to find 
beneath the pile-up and then to positively 
identify, but by and large the operating 
standards were pretty fair. 

Nice to hear that Angie GOHGA 
(Stevenage) has a bigger signal once 
again, thanks to having the rig back in the 
shack. However, a new a.t.u. has to be 
knocked-upto improve the matching level. 
On the ORP c.w., at 2 watts, she worked 
G3GFG, G4CWN, G3BRV, GWOFJT and 
DF3XN, while the higher power of about 
20-30 watts added G3AGF, G3PDH, 
G4UZN, ,G2ACG , ON5NO , SP1JZR, 
DL 1 ECA, PAOGE/MM, DJ 1 FE, F6GCT, 
SP2HGG, OZ1EOC, FD10NJ and DK7VW. 

The 7MHz Band 
Forthe twenty-odd years during which 

I have regularly written a DX column, 
7MHz has been a band where the dab 
hands work their DX and keep quiet, while 
the less knowing ones have a quick listen, 
say "What a hopeless mess " and turn to 
another band. Even the 5BDXCC didn't 
really dent this image, and it holds to this 
day. However if one presses the button 
labeled " RF Attenuator" one finds the 
band a mite different! 

GOLJB (Whitehaven) runs a KWVespa, 
a 20m end-fed wire, and hisc.w. managed 
FE5UH, DL5JF, F8MA, LA2CFA, PA3AAC, 
GJ4WRR, ON4AHO, PA3ATA, DL 1SCO, 
plus G contacts such G3Z0S, G4IXL, 
GOBYG, GOHGA on the club call GOIPXlP, 
GOENV, G4ZGK and G4JIZ, all of these 
being fellows FISTS club members. 

G4ZMI (Headless Cross) is a worried 
man .... on 7 MHz c.w. he raised UL7AM 1 
UT9UO in an almighty pile-up but he 
doesn't know why! At least that's what 
the letter says, but I think Neil actually 
meant that he didn 't know what the 
Russian call was all about. Seriously, the 
number of these internal DXped itions, 
and of Russians operating away from 
home seems to indicate a significant 
liberalisation of their licensing, which just 
can't be bad. 

GM4XOJ (Falkirk) notes a disturbing 
new trend on 7MHz, where a s.s.b. net has 
started up on 7.035 under G3KCL, even 
when there is already a c.w . contact going 
on upon the frequency . Alii can say is that 
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the call isn ' t in the current Call Book or 
recent issues, so perhaps the operator 
doesn 't know about the Band Plan - will 
someone p lease tell him? GM3XQJ 
himself runs strictly QRP c.w. attwo watts, 
with which he made it to DK6XM, EI6GU, 
F9)L/P, G3LP, G3PH , G3BGR, G4DMC, 
G4PNH, G4TKQ, G4VPM, GI4PCY, GM/ 
DF2XR/M, GW3IVK, OY3QN and Y39RE/ 
P. 

Now to Pat of ON7PQ, who made his 
number on c.w. with JA5RH, VS6UO, 
VK2APK, KE9A/DU3, CEOGZ (JF Is), 
JE1JKL/9M6, SVOCR, JX7DFA, PZ1DV, 
UG6GAW, UB5MAL/UA 10 (Franz Josef 
Land), VESVFC (Victoria Island), VE7FPT, 
SV2/DK6AS/P, LU5HJD, VE7CC, VP2EXX, 
C02VG, 4Z4DX, RVOYF for CQ Zone 23, 
HZ1AB, WL7E , JX7DFA and HCS/ 
WA7EGA. 

On 7MHz, GOHGA has been knocking 
them over like ninepins in her joy at getting 
the rig back on the bands; there are 
enormous numbers of Gs, far too many to 
list, but one notes such as G4EZF, and 
notably for me, G3RKJ, who used to be a 
dab hand on Top Band, plus GMs, GWs, 
GI4BBE, GJ5NO, GDOIDU and EI9BT. In 
addition , almost as many European . 
stations, including Fs, DLs, Y24SD, ONs, 
PAs, an assortment of Is, UP2BOQ, 
UA4NAK, UC2LAW, UA3SDN, HA1RJ , 
LZ 1RN, a couple ofYUs, two OZs, two LAs 
and OY2H . Outside Europe there were 
K2SB, N2MM, N1FNN, WB4AJL, W3LT 
and N2UU. 

Special Event 
And special pleading too! On a 

weekend in April 1990 we will have a 
" sponsored " station operating for 24 
hou rs from Brynderwen Lock on the 
Montgomery Canal. Funds raised by 
sponsorship (and donations, hint, hint!) 
will be devoted equa lly to the canal 
restorat ion funds, and to Powys REMAP 
panel , in aid of the disab led. The site w i ll 
be very clearly visible on the east side of 
A4S3 (T) just north of Abermule, where 
road, canal and river are all side-by-side. 

WARCBands 
GOHCZ (Newport loW.) usually finds 

his spare time for operating at 2100Z or 
later, when the bands aren't always exactly 
popping . However, on lSMHz, Derek 
managed to hook JASBWW, JA9BFN, 
JA9FCB, LU9DJD, OA4BUX, W5SAL, 
KA7MCX, K6LL/7 , VE2AJS, VE3NYT and 
VPSBXL (Rothera Base, British Antarctic 
Terr itory). 

Next is G2HKU who used hisc.w. on 10 
MHz to hook VK3AUC, VK5~E, ZL4HB, FY/ 
F30A, HBO/DL 1 GK; on lSMHz there were 
s.s.b. contacts to HZ1AB and ZSSMI 

VHFU 
Aurora 

The first reported aurora during the 
month occurred on September 15. Jim 
Smith G1DWa (DOR) detected auroral 
signa ls, at 2015UTC, on the Irish TV carrier, 
centred on 53 .757MHz. Signals from 
Swedish TV carriers were copied at 55A 
but no amateur signals could be heard. 

This event must have been in progress 
for some hours, as Paul Feldhahn G7CFK 
(MCH) mentions that he first noticed the 
aurora, on 50MHz, at 1755UTC, but despite 
putting out a few ca lls, no contacts 
resulted . 

A late night event, catching many 
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(Marion Island), plus c.w . to KB4T, 16BQI, 
JA4AO, HBO/HB9NL, WA4SNI; as for 
24M Hz, the only contact was with s.s.b. to 
ZSSMI. 

The c.w. signal from G4ZMI was loaded 
up on lSMH z to collect up LU6XPA, 
VK3MR , ZDSVJ , VE5DCKP4BJ, D44BS, 
LU3HAN, TA2AU , JR4GPA, JG6MQI , 
JA6HW, JA4AO, LZ2DX, OH6GL, JA1IFP, 
EA5FNL, K2LV , LU9HGW, N3GZV, 
JA4CSH, JA2FJP and JQ1QKK. 

The 28MHz Band 
This band has been like the curate's 

egg. Sometimes bustin ' out allover, other 
times a frying noise as of a tired band 
composing itself for slumber. However, 
GOHCZ, despite a shortage of time, 
managed to raise K4XS and VK6CI on 
s.s.b. 

G2HKU took a peep at the c.w. end, 
and came away with UZ9SWW, RL9PYL, 
RA9JX, 5B4ES, UA9YNC, HL5BDS, W6TZD 
and HK3RQ. 

Over to G4ZMI: Neil's keying was to 
attract the attention of LU2EPN and 
PU2LOK. 

G3NOF (Yeovil) has been all but 
inactive thanks to an elusive and 
intermittent fault on his TS-940S since 
August 30 and still not cured . However on 
2SMHz s.s.b. contacts were made with 
BYSAC, P43WLP, TLSRM, XX9SW and 
ZSllS (Walvis Bay) . 

G3BDQ says he was only on the band 
for a short wh i le, but he did hook up with 
XX9SW, HL5BL T, JA50VU and UMSMK. 

GM4XQJ and his QRP rig made their 
numbe r with DL3DRN, F6ESG/ OD5 , 
JA lPTR, JA6BIF, JH1AEP, KA 1 DXP, NB6G, 
RA4PM , UASAWZ, UJSJCM, UV9CC, 
UW3AA, VK60E, W6PM, YCOMCA and 
Y04CPQ. 

As for the c.w. of ON7PQ, Pat notes his 
contacts with T J/ I K 1 J LL, 9Q5U N ,JAS 
assorted, VS6BG, ZS liS, FP5DX, 3DAOBK, 
HL5BDS, KX601, TTSCW and 3BSCF. 

The 21 MHz Band 
Probably the best compromise for 

anyone restricted to a single band, at least 
for the moment. 

G2HKU stuck to key mode here, and 
managed HK3RQ, UZ9AWZ, UL7BX, 
KESCF, UJSJA, JA4YJA, N3RD, LU1EWL, 
UA9FXJ, PP2WV, LUl HNL, OH6NTO/CE3 
and W2BAI. 

Now to G3NOF who offers CI3XN, 
CI7RG, HL5FEE, KBONL (N Dakota), 
UAOBDU/UA10, UWOLAP, VKSNUE and 
3D2RJ (Rotuma). 

G3BDQ had himself a ball here. John 
attracted the attention of A22RA, CllAT, 
CllYX (both Canadian specials), CL7YC, 
D44BS, EL2WK, ELSBS, HL lAIW, JY5IN, 
SVS/15DCE (Mykeros Is), T5MF (Somalia), 

operators out, occurred on September 
lS. Eric Gedvilas G8XVJ (CHS) fi rst 
detected activity at 2230UTC, when 
checking the beacons DLOPR 
(144.910MHz) and GB3LER (144.965MHz). 
Both were fu Ily au rora I at th is ti me. Despite 
using s.s.b. Eric made a number of good 
contacts. First up, at 2251 UTC, was DG3HS 
(J053) peaking 59A . From 2300UTC, 
contacts were made with SP2NJI (J092), 
SP9EWO (J090), both at 59A, and with a 
number of German operators in locator 
squares J030, 31 and 52. At 2315UTC, 
OZ6TY (J055), was worked . From 
2320UTC, further Polish stations, SP5ATS 

VU2WAP, VU2WS, VE7FJE, YC2BMW, 
YC2GW, SMOOIG/YN fora rare 'un, Z21 HD, 
ZD7DP, ZD7KM, ZSlIS, ZS3DM, 4S7PB, 
5H3GB, 9Q5XX and a Gotaway in the 
form of 3Xl SG . John wanted this one 
badly and waited 40 minutes while he 
finished a three-way contact.. .. the guy 
finished and immediately went QRT! 

The QRP c.w. from GM3XQJ included 
JJ3JJL, JH7AKT, UA9KL, UZ9WWG, 
W2TC and YZ3BCA. 

Now to ON7PQ, wh o found SU1EE, 
HC5AI, J52US, TZOMAR, ZSlIS, JE1JKL/ 
9M6, 5H3TW, 9Q5DX, KHOAM /KH2 , 
UZ90WNUAOX, FK/JA lCMS andTTSCW. 

SWL Ron Pearce (Bungay) has been 
playing with simple receivers, and he 
listened with his latest one-valver recently 
and heard V01SA, JR1RCQ and 5B4TI. 

Finally 14MHz 
Where it is all represented, whether 

good bad or indifferent! GOHCZ made it 
on s.s.b. to 9N1MM (QSL via IKOGRS) . 

G4ZMI made a couple on the band, in 
the shape of JAODWY and PY2PAR, and 
then seems to have hopped off to 1 SMHz. 

It is indeed unusual to get such a short 
14MHz list from G3NOF, but before he 
" broke the elastic " in the rig , he did make 
his s.s.b. presence felt with J37ZY, P40MA, 
VU2SMN, ZSllS and 9K2YA. 

Looking through the long list from 
GOLJB I have to note Wl HRO who has 
been around since 1931, PP5AVE, K2QIL, 
K4YR, EA7BWW, N2DAN/4, W2AG (both 
RSARS members as is Paul) , AD3N , 
W3TUX, V01JX, WF9J , CE6NOT, EA7 AQL, 
WT5K, KA3QOO (a YL) , VE3KLM, HBO/ 
HB9NL, W2EZS, N40NR, HK6BTC, N4KER, 
AK1C, UB7VA, WA3PGQ, C07PG, RW6AH, 
WT5K and shoa ls of smaller fry. 

The GM4XQJ QRP made it on 14MHz 
to OH9VL/3, R4PWY, YU5ET and a mystery 
YH6SG . 

Over to Pat at ON7PQ; on 14MHz he 
tangled with ZF2NZ, FOOMGZ, F6DYY/ 
6Y5, K6RR/6Y5, J73A, ZS3AT, YBODPO, 
5W11V, 9M6SDX , ZSlIS, UA1ANP, 
UZ90WM/ UAOX , VESVFC , FKOAW , 
V31BB, F05JR and ZL7TZ. 

Ron Pearce's one-valver, just to show 
the way, was used to listen to 4X4DK, 
KD6USN, VK2PK, K1MAN, and W5ESI/ 
MM which seems to be somewhere near 
world-wide coverage - so who needs to 
go commercial, he chuckles. 

Finally, Bill G4KKI, who says he is still 
running the QRP and still enjoying it as 
much as ever. The HW7's two watts 
applied to 14MHz and a much bent centre­
fed 33m connected him nicely to PY7HQ, 
VK3NM, VK2RAS, 3BSSN, NU3M, RV9FM , 
UD7KWA, 9H3KL, plus loads of other 
Russians. 

Oavld Burter G4 ASR 
Yew Tree Cottage. Lower Maescoed. 

Herefordshtre HR2 OHP 

(K 002 ) and SPSAOV (KOll ) were 
contacted, Eric getting a report of 59A+ 
from the latter station . Other contacts 
included Y25WA and miscellaneous GM 
stations. The aurora disappeared at 
0010UTC but returned around 0530UTC 
the next morning. Activity was quite low 
but even so Eri c managed to work, 
betwee n 0625 to 0645UTC, GSESB, 
GM4CXM and PA3ECI. At 0700UTC the 
aurora had almost disappeared but even 
at th is time DLOPR could still be heard 
aurorally. 

David Shaw G8MDG (YSW ) first 
detected the aurora at 2240UTC when 
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GW8ELR was heard at 57A on a beam­
heading of 45 degrees. Moving the 
antenna to 70 degrees, s.s.b. contacts 
were then made, from 2250 to 2331 UTC, 
with DC6SN , DG3HS, DG6BAK, DD9EN, 
DH9KAE, DK90Y, GW80FX and SP9EWO 
(J090) . Gotaw ays included SP2NJI, SP4CJ 
and anoth er Po li sh station w o rking 
SM5NVF. Th e ea rly m o rnin g aurora 
allowed Davidtowork G7ENG at0655UTC 
and G4YRY (DOR) at 0704UTC. Just like 
the report from G8XVJ, David noted th at 
DLOPR was stil l 54A at 0700UTC but no 
other act ivity could be heard . 

Jim G1DWO w as unable to parti ci pate 
in the event, being plagued by computer 
interference whi ch wiped out the 50MHz 
band . He had more success th e next 
morning when he heard GM3WYL 59A, 
on s.s.b. at 0615UTC. Contacts, on c.w . 
were then made with G3CCH at 0650UTC 
and GOJHC at 0658UTC. 

Ela Martyr G6HKM (ESX) m issed the 
start of the aurora , making her first contact 
at 2323UTC. Contacts w ere made, on 
144MHz, with G, GI and GM stations. 

Another aurora occurred on September 
26. Unlike the previous event, this one 
was at a far more sociable hour. It started 
around 1600UTC, continuing fo r over 2 
hours. Asecond phase, commencing from 
2000UTC, burbled away, very weak ly, for 
many hours. 

Eric G8XVJ, concentrating on 432MHz 
s.s.b. worked G1GEY (TWR) at 1802UTC. 
Use had to be made of the second v. f .o. as 
the doppler shift was approximately 7 KHz. 

North of the border, Mike Robertson 
GMOBQM (CTR) went out and operated 
portable, on 144MHz, from a local hilltop. 
Using 60 watts and a 17-element Vagi , he 
worked stations in DL, F, HB, LA, OK, OZ, 
SM and SP. 

I first noticed the event at 1630UTC, the 
beacon GB3RMK on 50.060MHz, being 
59A at this time. Moving up to 144MHz, 
the only activity heard was GM3NHO 
(TYS), this station being worked at 
1643UTC. Moving back down to 50MHz, a 
15 minute c.w . session , between 1650 to 
1705UTC, produced contacts w ith OH2FO 
(KP20). SM6CKU (J067), PAOHIP (J021) 
and GM3NHO. Beamheading for all qso's 
on 50MHz was 20 degrees. Moving again, 
back to 144MHz, showed that the band 
had woken up to the fact that an aurora 
was taking place. Activity was much better 
and c.w. contacts, between 1715 and 
1820UTC, were made with EI5FK, F6DBI 
(lN88). DJ20V, DK2BJ, DK3UZ, DL5BAC, 
DJ60L, DL6NA, DL7UK, DF9CY, DJ9YE, 
DL9LBH , OZ3ZW, PA2GER, PA2TAB, 
PA3DFG, PA3FJY and SP2HHX (J094) . 
The beam-heading for these contacts was 
between 50 and 60 degrees. At 1825UTC, 
as 144MHz signals were fadin g, a move 
down to 50MHz was instigated but signals 
on this band were also rapidly diminishing. 
A quick contact with GD3AHV (10M) was 
completed before the first auroral phase 
disappeared. Staying on 50MHz, it was 
interesting to note that between 1845 to 
1855UTC, auroral signals from GB3NHO, 
GB3RMK and GB3SIX could be heard on 
a beam- heading of 310 degrees, but no 
one else had the initiative to try for qso's 
on this heading. A weaker second phase, 
detected at 2105UTC, produced 144MHz 
contacts with stations in DL and PA. The 
event finally fading out at my location, in 
Herefordshire, at 2125UTC. 

Dave Lewis GW4HBK (GWT) stayed on 
70MHz and worked , between 1730 to 
1810UTC, GD6ICR, GM3WYL, G1SWH , 
G3UKV and G4JHA. The contact with 
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St,lIOn -COul'll,U CoUfltTlI$ ..... Counus 1:01,11'1111 . 5 

G1SWH 61 --26- 64 87 
G8LHT 53 16 34 78 
G6HK M 57 30 79 
GOIMG 66 24 40 55 
~OX 30 6 ___ 48 
G6NB 57 30 56 
GW6VZW 58 23 75 
G4XEN 21 9 13 63 
G8PYP 32 22 54 
G4ZTR 10 12~ __ 47 Sli 
G4LDR 43 10 44 
GM4CXP 28 11 61 
GM1 SZF 33 11 57 
GOEHV 44 62 

J)]XJJ 40 14 t~ GD4Xn ~34 8 ----r=-
G3EKP 25 15 27 25 
GOEVT 23 19 33 
G1VJP 15 4 74 

JiOfiQ , BL 
GW1MVL 62 
GW4HBK 58 
GlTCH 17 14 34 
G7CLY 57 
G3 51 
G4VOZ 41 6 
G7CFK 41 25 
GICEI 5 3 46 
GIGEY 4 2 
GOHGA - 32 
GM1ZVJ--4 - 1~ -_-- -1" 22 
G4AGQ 12 2 7 
G6MXL 4 1 7 
GOHOZ 25 

GM3WYL in 1075was parti cularly pleasing 
as he was only running 15 watts to an 
indoor HB9CV antenna. 

Paul Baker GW6VZW (GWT) runs a 
50MHz station consisting of an FT690, a 
15 watt Nevada amplifier and a 3-element 
MET Vagi. He put this to good use during 
the aurora by working GM1XOG (SCD). 
G1RST (NLD) and a number of other 
stat ions in 1083/93. Stations in EI, GI, GM 
and SM were heard. Paul had to beam 
due north to work all stations. 

A late report , regarding auroral activity 
in August, was sent in by John Hilton, 
GM1ZVJ (L TH) . Contacts, via Ar, were 
made with GI4KIS (ATM) on August 17, 
GM6RGN (SLD) on the 21st. An event on 
August 23, gave John his first German 
contact, via this mode, when DL3LAB 
(J044) was worked. A new locator square, 
1081 , was also worked, by contacting 
GODKM (AVN) at 1730UTC. 

As auroral activity will be prevalent for 
the next few months, some tips will not he 
amiss. Firstly, you must consider whether 
you want to use s.s .b. or c.w . Obviously, 
for some operators, there is no such choice 
and use must therefore be made of an 
inf erior mode. Working weak signal 
auroral dx is infinitely easier on c.w. In 
fact any weak signal work, be it on tropo, 
meteor scatter or e.m.e. for example , 
justifies the use of c.w . Having chosen 
your mode you must then adopt a few 
techn iques which help in enhancing the 
intelligibility of the received signal. Signals 
reflected from the aurora l curtain exhibit 
some form of doppler sh ifting. Two 
problems are then encountered . The 
re ce ived signal is not on the same 
frequency as originally transmitted, and, 
especially on s.s.b. , the signals can be 
pretty incomprehensible. To counteract 
the effect of doppler is a simple matter of 
ensuring that the receiver r.i .t . control is 
offset commensurate with the amount of 
doppler being observed . In some cases, 
432MHz for example, the shift may be 
more than 10KHz and the use of a second 
v.f .o . is invaluable. Learning to copy c.w. 
as white noise is a fairly simple technique 
that requires little practise but a bit more 
care is required for s.s.b. The ball is really 
in the court of the transmitting station . If 
you adopt standard procedures then the 
contact is made that much easier. Above 
all speak slowly and use recognised 
phonetics. Restrict the contact to callsigns; 
report, using the format "Five Seven 

1296 
CountflU CounlflU Coun!,U l ~ounfrjts~lpolntl 
19- 6 326 
31 14 7 295 
27 15 23 278 
12 5 234 
16 3 13 21 
15 3 184 
20 176 
21 33 9 171 
25 24 10 167 
24 21 7 ___ -

--l.l 62 
14 37 9 157 
19 4 2 130 
16 5 6 128 
16 127 
13 121 
10 11 11 6 
7 5 11 4 
26 6 11 3 
12 105 
2Z- 104 
20 

10 

12 
14 
7 
4 
4 

89 
86 

177 76 
..=- -- :10 

17 68 
67 

1 66 
34 52 

44 -

l~ 
43 
36 
33 
29 

Aurora" ; and locator. By using these 
techniques you should be able to make 
some form of auroral contact. This is fine 
until it dawns on you , that in every event, 
you are working the same o ld Scottish 
stations, time and time again. But why do 
you keep working the locals whilst other 
operators are always working the real dx? 
The answer is really quite simple . You are 
beaming in the wrong direction . Many 
operators will beam north, hear some 
GM's and keep the beam on that heading. 
The real dx will never be in the same 
direction. What you must do is to rotate 
the antenna approximately 40 degrees to ' 
the east of where the GM stations peak 
up. As a generalisation, stations in central 
England, will need to beam somewhere 
between 60 to 80 degrees. Once you 
discover this technique you will realise 
that in fact many auroral windows exist 
and by " looking " into each one, you will 
work stations situated in different areas 
of Europe . The situation during any 
particular aurora is very dynamic and you 
should therefore be prepared to move the 
antenna around throughout the event . Be 
imaginative and you will find the key to 
working DX consistently . 

Co-incidentally, I recently received 
details from Cambridge Kits of their latest 
issue of Kit News. This newsheet includes 
some notes about forecasting auroras, by 
using their v.l.f. receiver, to monitor the 
strength of U.S.A. signal s on 17 .8 or 
21.4KHz. It is claimed that you can get 30 
hours of advance warning of impending 
auroras by using this method . The latest 
issue of "Kit News " a lso in c ludes 
information abouttheir50MHz and 70MHz 
converters. If you want a free copy, send 
a 9" x 4" s.a.e. to Cambridge Kits, 45 Old 
School Lane, Milton, Cambridge, CB4 4BS, 
mentioning the Vhf-Up column . 

The 50MHz Band 
Conditions during September were 

pretty uninspiring although some lucky 
stations, most situated in south ern 
England, were able to enjoy one or two 
openings to Africa , that were inaudible to 
the rest of the UK. There was, however, a 
good opening to Southern Africa on 
September 30. More details on this event 
next month. To keep the band ticking 
over, a number of minor scale auroras 
took place, allowing many European 
countries to be worked . 

Jim GlOWO sums up the lull in activity 
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by reporting that September was the first 
month since November 1988 that he had 
failed to work anything outside of Europe. 
On September 2, the Gibraltar beacon, 
ZB2VHF, was heard briefly at 1910UTC. 
TV signals from Channel R1 were heard 
spreading onto 50MHz, between 2030 to 
2115UTC , on September 7, but no 
crossband activity on 28MHz was heard . 
On September 10 there was crossband 
activity in the shape of OK3CM, at 
1130UTC, but 50MHz propagation was 
not suiting Jim's location. The only African 
station to be heard in the month, G3GJO/ 
5NO, was copied from 1430 to 1510UTC, 
on September 17. Roy was quite weak to 
start with but as he built up 'in strength to 
57 : so a pile-up developed and with Jim's 
poor take-off to the south , that was the 
end of trying on that occasion. 

Paul G7CFK has been listening 
tentatively every day and despite high 
flux numbers, peaking 305, on September 
9, no DX was heard at his OTH. At this 
point, I must dispel the idea that high flux 
numbers automatically mean that the 
50MHz band will be open . This is not 
necessarily true . It would be more correct 
to say that the band is most likely to be 
open after a period of many successive 
days of high flux numbers. Paul used the 
word " peaking " , and it is this parameter 
that is important. An analogy is to try and 
imagine the F2 layer as being a battery 
which needs charging up. A continued 
period of trickle charging, from the sun, is 
much better than intermittent high voltage 
boosts. Another point to bear in mind is 
that the position of the sun relative to the 
earth at particular times ofthe year is very 
important. Certain times of the year will 
be unfavou rable, for instance, mid­
summer, whereas other periods, October 
through to March, will be much more 
productive. So, although the solar flux 
may be high , other ingredients are 
required in the propagation melting pot. 
Although this is a simplistic approach, it 
hopefully serves to illustrate the situation. 

One of the few operators to work 
outside of Europe, during September, was 
Dave Gregory GSJDX (CNL) . Earlier in the 
month, G3GJ0/5NO and TR8CA were 
heard at good strength , but no contacts 
were made. In a classic, pre-auroral 
enhancement to the band, on September 
18, Dave worked EL2FO in Monrovia. The 
Liberian station was first heard at 1526UTC 
on 28.885MHz, saying that he was hearing 
the GB3CTC beacon . Dave went straight 
on to 50MHz and made the first G to EL 
contact on the band at 1533UTC, receiving 
a report of 54. Alan , EL2FO (lJ46) is an 
American operator, expected to be active 
for some months. OSL's go via KN4F. 
After working G8JDX, EL2FO went on to 
work G3ZYY, G610N, GD3AHV and 
PA3EUI. Later the same evening, G8JDX 
heardZD8MB (1122) from 2007 to 2209UTC. 

Another operator to hear and work 
some of the African stations was Geoff 
Brown GJ4ICD. On September 17, G3GJO/ 
5NO was heard for 40 minutes, from 
1440UTC, peaking 59+. TR8CA in Gabon 
was also heard but this station was much 
weaker. The next day, Geoff heard EL2FO 
at 1600UTC but no s:;ontact was made. 
However a OSO was made with ZS3KC at 
1615UTC. Just after this contact both 
ZS3AT and ZS3E were heard. 

Peter Scutt G31BI (HPH) reports on a 
few notable events during previous 
months. August 19 was an interesting 
day. LU5EZT/MM located near the Canary 
Islands was worked on s.s.b. at 1724UTC. 
Thiswas followed, at 1840UTC, by hearing 
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aTH Locator Squares Table 

Station 1296 432 144 Tot.1 
G31MV 48 124 429 6lJl 
G4KUX - 120 372 492 
G3UVR 82 135 246 463 

~~~~~ ~~ :~; ~~ ~~ 
GODAl 27 128 177 432 
G3XDY 89 147 196 432 
G3JXN 87 134 179 400 
G1EZF - 93 263 388 
G4XEN - 111 274 385 
G6DER 78 110 183 371 
G6HKM 45 107 215 367 
G4RRA - 80 255 335 
G3COJ 44 103 186 333 
G4DEZ 48 37 248 333 
G4SS0 93 229 322 
G4FRE 72 146 102 320 
G1KDF 37 102 180 319 
G4TlF - :~~ ~~ ~~ I-ffi.~B -
G4DHF - - 307 307 
G1EGC 23 80 198 302 
G8HHI 38 110 148 296 
G6MGL 59 89 141 289 
G8PNN 63 98 128 289 
G4NBS 63 105 119 287 
DL8FBD - - 280 280 
G8ATK 45 91 143 279 

~:~XT ~~ ~ :~ m 
G4PCS - 3 258 261 
G1GEY 11 77 168 256 
G3NAQ - 80 175 255 

~~~~ - 57 197 254 
87 141 

G41GD 238 238 
ON1CAK - 33 204 237 
G3FPK - - 236 236 
GOEHV - ~~ :~ ~~~ GM4CXP -
EI5FK 56 172 228 
G6STI 24 69 130 223 
ON1CDQ - 32 182 214 

~:~~J - - ~~~ ~~ 
GW4FRX - - 204 204 
G8MKD - 49 150 199 
GJ6TMM - 48 151 199 

~:b~ - - ::~ ::~ - -
G1SWH - 53 128 181 
GI1JUS - - 181 181 
G4ZTR 30 45 91 176 

~~~~~ ;S :is ~~ :~ 
GW6VZW - 6 143 149 
G4AGQ 1 42 104 147 
G1WPF - 29 97 126 

~~~~ - 24 101 125 
111 171 

G8PYP - 21 98 119 
G8XTJ - - 116 116 
GllMM - '17 98 115 

~;:;~~RVi - 20 ~~7 :~~ 
GI40WA 103 103 
GMOGDL - 22 81 103 
GlTCH - 6 BB 94 
G1SMD - -

~ ~ G6MEN 4 26 
GlDOX 5 12 67 84 
G4WHZ 7 - 76 83 
GOHEE - - 73 73 

~~~~IUY - 1 l~ l~ - -
GOHDZ - - 64 64 
GOISW - 12 52 64 
G1NVB - - 58 58 

~~D~Sl 2 "] ~ :~ 
GM1ZVJ - - 40 40 
G7CLY - - 38 38 
G7AHQ - - 34 34 

No satellile or repealer QSO's Slarting date January 1 1975 

LU1 DMA, on 50.110MHz. To round off the 
evening, a contact with CX1DDO was 
accomplished, for a new country and 
continent. On September 8, the Icelandic 
keyer, TF6MM, was heard on 50.057MHz, 
from 1429 to 1445UTC. Peter tried to raise 
him on 28.885MHz but without success. 
He mentions that the keyer sends the 
callsign and locator, IP24KC. G3GJ0/5NO 
was heard at 1440UTC on September 17, 
but there were too many Frenchmen 
getting in on the action . This was slightly 
annoying as G3GJ0/5NO was operating 
on 50.110MHz, some 90KHz below the 
band allowed for French operators. On 
this note, I ask you to avoid as much as 
possible, contacting French stations below 
50.200MHz. If you hear one in the low end 
of the band and would like a contact, first 
ask him to move to a frequency above 
50.200MHz before completing the qso. 
Continued operation below 50.200MHz 
could cause French stations to lose all 
50MHz operating privileges. 

If you areon the grapevine, or subscribe 
to the RSGB Six Metre and Up DXer, you 

would have known that TA4/G3SDL 
received a permit to operate on 50MHz 
from Antalya, Turkey. He was scheduled 
to commence operations from 2200UTC 
on September 30, but it was pleasing to 
hear via 28.885MHz, that on September 
29, he was already active and working 
many stations in Southern Africa . 
Incidentally, it is worth while keeping an 
ear on either 3.718MHz, around 0700UTC 
weekdays or on 28.885MHz, at almost any 
time, if you want to hear the latest 50MHz 
gossip. 

It was a pleasure to receive a letter 
from Albert Ginaccarini VK3TU, and 
interesting to note that Practical Wireless 
really has a world-wide readership. Albert 
passes on the information that the 
Australian Department of 
Communications has ruled in favour of 
amateur operators to have operating 
privileges in the lower portion of the 
50MHz band. The previous situation was 
that some States were allowed to operate 
on 50MHz and some were not. All States, 
however, were allowed to operate from 
52 to 54MHz . The new operating 
conditions are 50.000 to 50.200MHz with 
power levels of between 25 and 400 watts 
p.e.p . depending on the proximity to 
Channel 0 television transmitting sites. 
For the most part, this will allow a large 
majority of VK operators to use the full 
legal limit. Albert reports that in most 
cases Australian amateurs run at least 
100 watts p.e.p. to antennas of between 4 
and 8 elements. 

If you managed to hearorwork 9VOSEA 
recently, you may be interested to know 
that this special event callsign was the 
only legitimate Singapore station to be 
given 50MHz operating privileges. The 
station operated between November 17 
to 19, from the South East Asia 
Hamvention. There is no likelihood that 
Singapore amateurs will be given 50MHz 
permits in the foreseeable future as 
Malaysian TV stations are sti ll operating 
in Band I. 

Peter Hall SMOFSK, the VHF Manager 
of SSA, the Swedish Amateur Radio 
Society, passes on the news that from 
September 19, the 25 holders of 
experimental licences for use on 50.0 -
51 .0MHz, are now permitted to use the 
band on a 24 hour basis, ending on 
December 31 1989. In 1990 there will be a 
new period of experimentation with 
modified permit conditions . Further 
details on this will be released later. 

With the solar flux heading through the 
roof, I urge you all to get on 50MHz c.w . or 
s.s.b. and catch as much dx as possible 
while the band is open . Remember to 
keep 50.110MHZ " CLEAR" so that w e can 
all listen for DX stations. Please refrain 
from ragchewing or working locals 
between 50.1 OOto 50.130MHz. Remember 
that 50.130MHz and up should be used for 
s.s.b. contacts within Europe and that 
50.200MHz should be used as the "dead­
band" s.s.b. calling frequency. I don 't want 
to hear any of you, incidentally, using 
50.200MHz as a calling frequency when 
using c.w. The centre of activity for this 
mode is 50.090MHz. Great Brita in is the 
vanguard of 50MHz operation in Europe. 
Please let us set a good example to the 
other countries within IARU Region 1. 

The lOMHz Band 
Although not blessed with the best of 

propagation conditions, the RSGB Trophy 
contest on September 17, certainly livened 
up the band somewhat. By the end of the 
7 hour contest, a number of operators had 
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worked well over 100 stations, an indicator 
perhaps of the increased activity now 
taking place on the band . 

Ian Harwood G8LHT (YSS) worked 
GM8XVJ/P and G4ADV/P (CN L) for two 
new squares and counties, bringing his 
score, at the end of September, to 5 
countries and 38 counties. 

The contest enabled Jim Whittle G3EKP 
(LNH) to work 2 new countries and 10 new 
counties. Among the stations contacted 
were GD61CR (10M ), GI40NL (LDR), 
GJ3TCU/P, GM1GEY/P and GM8XVJ/P. 

At my QTH, contacts were made during 
the contest with GJ3TCU/P, GJ7 AOG/P, 
GJ7DGJ/P, GM1GEY/P (DGL), GM4FRE/P 
(SCD), GM8XVJ/P (TYS) and G8PNN 
(NLD). 

Dave GW4HBK mentions that the band 
has been very quiet since the flurry of 
activity during the Perseids. During that 
event he worked GMOFRT/ P on the 
Shetland Islands. By the end of September, 
Dave had worked 6 countries and 58 
counties on the band. 

The 144MHz Band 
Conditions during September can best 

be described as dull . Tropospheric 
openings were virtually non existent and 
even the increased European activity 
during the RSGB Trophy contest on 
September 2/3 seemed to have been 
missed by most operators. Although the 
auroras on September 18 & 26 were 
interesting, they will hardly go down in 
the annals as being earth shattering. It's 
at times like these that a v.h.f. columnist 
starts panicking! 

Paul GW6VZW is located in Cwmbran 
at 50m a.s.1. and lives under the shadow 
of Mynyedd Maen . To the uninitiated, this 
Welsh mountain, although attractive to 
portable operators, stretches to 51 Om a.s.l. 
To compound his problems, Paul is 
restricted to using a 4-element Quad at 
8m a.g .1. He was therefore very pleased to 
work a new country, Luxembourg , in the 
shape of LX/ON7RB/P, during the Trophy 
contest. Contacts were also made with 
the expedition group on Alderney and 
with a station in Lincoln. 

Ian Wright GW1 MVL, writes to say that 
144MHz has been very quiet of late. The 
only tropo contacts worthy of note w ere 
F6CTI/P (IN88) and GU4APNP (IN89), both 
contest stations being worked on 
September 2. ON 1ABO (J011) was worked 
on September 15, but very little else was 
heard during the month . 

For some, who have only been on the 
band a relatively short time, September 
still managed to produce something 
worthwhile. John GM1ZVJ, made his first 
contact with Wales, by working GW4GFX/ 
P, on September 2. Over the same period, 
G3CKR/ P (1093) and G4ARI (1092) 
produced 2 new squares. On September 
13, GM1SMI/P, located on the Orkney 
Islands was worked. 

Ela G6HKM participated in the Trophy 
contest but found it very hard going with 
activity and conditions both being poor. 

Angie Sitton GOHGA (HFD), reports 
that her Totsuko 144MHz transciever has 
finally packed up and is now beyond 
economical repair. When a suitable c.w. 
rig is obtained she will come back on the 
band with a more competitive signal. 
Using about 10 watts into a 4-element 
Vagi, Angie managed to work 12 countries, 
32 counties and 132 different C.w. 
operators this year. 
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Annual c.w. ladder 

Band (MHz) 
_ ~TMIlUt -.!i!I 70 144 PJllNI~ 

G4ASR 82 7 265 355 
GOHGA 192 192 
G40 UT 19 155 174 
G4 XEN 7 144 9 160 
QM4CXP --Z9 _ 11 4~_1 145 
GOFYO 67 67 
G3FPK 32 32 
GOFYD 31 31 
G4VOZ 27 31 

~~~t;, ~ 1 1O·U ~ --~ 
GW4HB K 15 15 
GW4VVXc ~ _ 9 19 
Number of different stations worked since January 1 

The 430MHz Band 
Apart from the adventurous, who use 

their initiative, trying for contacts via 
aurora, the activity on this band is virtually 
dictated by the prevailing tropo conditions. 
As there has been a distinct lack of the 
latter, reports are very scarce this month. 

Ela G6HKM managed to work a new 
county, Cumbria , by contacting G4MTR. 
This brings Ela's score, so far this year, to 
15 countries and 40 counties. On the next 
band up, 1296MHz, Ela reports very little 
activity, apart from a recent contact, across 
the water, with Walt ON5NY. 

Watch out for Jim G3EKP on the band. 
He now has a 48-element Vagi up on the 
mast and is raring to make up for his 
recent inactivity. 

Ian GW1 MVL, reports that he is hoping 
for many more contacts now, as he is 
going to install a 19-element Vagi very 
soon. The antenna is part of an Oscar 9/19 
beam , with the 144MHz elements 
removed. It is certainly true to say, even 
more so on 430MHz, that the most vital 
component in your station is the antenna. 
There are far more dB's in antennas than 
there are in power amplifiers, even if the 
latter runs kilowatts. 

VHF News 
Jon Acton G1DOX (AVN), sends in the 

good news that his appeal for planning 
permission, against the local counci l, has 
with the help of the RSGB been won. He is 
delighted to report that he has been given 
permission for the use of a tower and that 
he hopes to have th is supporting antennas 
for 50, 70 144 and 432MHz very soon. 

Neil Underwood G4LDR (WL T), has 
appeared regularly in the annual v .h.f./ 
u.h.f. table. Located near Salisbury, he is 
active on many bands. On 50MHz, he uses 
a Spectrum transverter, driven at 144MHz, 
a 20 watt amplifier and an HB9CV antenna 
at 15m. The 144MHz system consists of 
an IC275 transceiver running 25 watts, a 
mast-head pre-amplifier and a 14-element 
Vagi at 16m. For 430MHz, an FT780R 
transceiver running 10 watts, drives a 17-
element Vagi at 17m. Apart from dx'ing, 
Neil is also interested in amateurtelevision 
on 435M Hz. He uses a home-brew 10 watt 
transmitter, built to the VK3ATY design, 
and a Microwave Modules upconverter 
for use on receive. 

Dave Hilton-Jones G4YTL, requests 
QSL information for an operator, using 
the visitors call , EI3VQNP. Dave worked 
this 144MHz station , operating from 1041, 
in August 1984. 

Owen ZS2HZ, recently left Port 
Elizabeth to emigrate to the UK. Owen 
was an enthusiastic 50MHz and 144MHz 
operator whil st in South Africa and I have 
no doubt that once he establishes himself 
in this country, he will soon be heard 
airing a G callsign on the v.h.f. bands. 

RTIY operators in various parts of the 
country are experiencing interference 
from telephony contacts taking place on 

145.300MHz. This frequency is allocated, 
in the IARU Region One band plan , to 
AFSK teletype. Phone operators are 
therefore requested to avoid the use of 
channel S12. 

Meteor Scatter 
There are a number o f usable meteo r 

showers during the Autumn/Winter 
period. The LEONIDS shower will 
culminate on November 16, the shower 
actually being encountered betwee n 
November 13 to 19. The GEMINIDS, 
another major shower, will peak o n 
December 12, although it can be quite 
productive anytime during th e period 
December 6 to 14. Although not a major 
shower , the URSIDS, which hav e 
maximum act ivity on December 21 , 
should not be overlooked. Looking ahead 
to 1990, the short lasti ng, but intense 
shower, the QUADRANTIDS, will peak on 
January 2. This shower always gives good 
results. Don 't miss it . 

Joachim Kraft DL8HCZ is making a 
study of long distance meteor scatte r 
contacts. He is looking for any available 
information about QSOs or reflections 
ever made or heard over distances greater 
than 2000 kilometres. Details should be 
provided of Date, Time, Signal strength , 
Equipment, etc. Participants in th e study 
will receive a free copy ofthe study results . 
Please send your information to Joachim 
at Grutzmulenweg 23, D-2000 Hamburg 
63, FRG . 

Beacon & Reoeater News 
After being off the a i r for some 

considerable time, the Cornish u.h .f. 
beacon, GB3CTC, on 432.970MHz, is now 
re-activated and prov iding invaluable 
service for those wanting to che ck 
propagation in a south -westerly direction. 

Some of you may have listened to the 
GB3SUT beacon on 432.890MHz and been 
surprised to hear periods of very high 
signal strength, coupled with rapid drifting 
to a lower frequency. It is believed that 
this is not the beacon but an unidentified 
satellite. The spacecraft is transmitting a 
plain carrier on 432.880MHz and at times 
is very strong . 

The Lakeland Fells 430MHz repeater, 
GB3LF, has now returned to service from 
its new site at Lancaster. Using channel 
RB14, reports would be welcomed by its 
keeper G8UHO . 

Another u.h.f. repeater, returning to 
service from a new site, is the Salisbury 
unit, GB3SW, on channel RB9. Further 
information is available from G3YWT. 

The 430MHz port of the M idlands AX25 
Group's digital repeater, GB7AP, is now 
operational. The unit is located in Lichfield , 
Staffordshire . More detail s can be 
obtained from Bob Evans G8KHV. 

The Kingston -upon -Thames packet 
mailbox, GB3KP, has recently inaugurated 
a new port on 432.675MH z, using the 
callsign GB7UT. 

Down on the Channel Islands, th e u.h.f. 
packet mailbox port , GB7GUR , on 
Guernsey, has now returned to service 
following an overhaul. 

DRZ Contest! 
This period of contest act ivity will be 

your last chance to catch up the leading 
operators in the var ious annual v .h. f./ 
u.h.f. tables . On December 3, the RSGB 
144MHz Fixed station and Affil iated 
Societi es (AFS) Contest, run from 0900 to 
1700UTC, will bring a trem endous amount 
of activity to the band . On the foll owing 
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weekend , the 50MHz and 70MHz c.w. 
contests will be held. The 50MHz event 
will take place on December 9, with the 
70MHz event scheduled for the following 
day. For the u.h.f. or microwave operator 

RTTY 
Having spent some time over the past 
couple of months describing the hardware 
and software necessary for operating the 
data modes, I though it would be 
interesting to run through some 
applications. 

I shall not attempt to cover packet 
operation here as there are many good 
guides available and in fact most good 
dealers supply a free guide when you buy 
a TNC.lnstead I shall concentrate on some 
of the other, perhaps less well -known, 
areas of data reception . 

FAX 
This mode is perhaps one of the most 

interesting - once you move outside the 
amateur bands. Most amateurs have an 
interest in propagation and will be aware 
that, particularly at v.h.f., the weather 
plays a significant role. An ideal way to 
study this aspect of propagation is by 
studying weather charts - the problem, of 
course, is getting hold ofthe charts for the 
right area. One of the most popularguides 
for FAX enthusiasts is the Guide To 
Facsimile Stations by Joerg Klingenfuss. 
This book is available from the PW book 
service if you're interested in getting hold 
of a copy. By using the FAX station 
schedules in this book, you can work out 
what stations are sending the information 
you want and the transmission time. This 
obviously saves a lot of time and effort. 

I ought to add one word of warning 
before I proceed any further, regarding 
the legal situation when monitoring any 
non amateur or broadcast station. In 
simple terms you are only allowed to 
monitor transmissions that you have been 
authorised so to do. That rule effectively 
means that you can only monitor amateur 
and broadcast stations unless you have 
specific authorisation to receive other 
stations. Fortunately the situation is not 
quite as black as it might at first seem as 
the DTI have recently relaxed the 
requirements as far as the reception of 
weather transmissions is concerned. 
Provided the information is for amateur 
use and will not be passed on to a third 
party for profit, you are now allowed to 
monitor these transmissions. The reason 
for relaxing the rules is quite simply that 
they were un-enforceable and so 
ineffective. 

I'm sure many of you have seen some 
of the very impressive satellite pictures 
that are available, clearly showing major 
weather systems. A lot of people think 
that these can only be received with 
expensive satellite reception systems -
this is not true. One very good source of 
these pictures is Offenbach Meteo (DCF54) 
on I.f. 134.2kHz. This station transmits 
processed images from the geostationary 
Meteosat. The advantage with processed 
images is that not only is the image 
improved but the land mass boundaries 
are inserted making the pictures much 
easier to interpret especially when there 
is a lot of .::Ioud cover. The transmission 
times for M eteosat images from 
Offenbach are as follows: 

0103 Europe (infrared) 
0144 Full disk (infrared) 
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the following cumulative contests have 
been arranged. 430MHz events will take 
place on November 14 and 30. Combined 
1296(2320MHz sessions will take place on 
November 22 and December 8. 

0315 Europe (infrared) 
0643 Europe (infrared) 
0851 Europe (visual) 
1225 Europe (visual) 
1244 Europe (infrared) 
1300 Europe (visual ) 
1539 Europe (infrared) 
1843 Europe (infrared) 
You will note of course that if you want 

to catch the full disk transmission, you 
will have to stay up rather late! The times 
given here are just the basic schedule and 
may change slightly from day to day. 

This type of FAX transmission can be 
received by any FAX system capable of 
working with a drum speed of 120rpm 
and an IOC of 576. This should not be a 
problem as this is the most common mode 
and most amateur stations feature this 
mode. The amount of detail that you can 
resolve is rather dependant on the type of 
decoding system you have. If you use a 
conventional analogue FAX machine you 
should be able to produce very high 
resolution pictures as you have in effect 
an infinite grey scale. If, however, you are 
using a computer based decoding system 
the resolution will depend on the number 
of grey scales available. Some decoding 
systems do not provide grey scales at all, 
everything being interpreted as either 
black or white. Despite this seemingly 
serious limitation, you can still achieve 
very good results. My own FAX set-up 
comprises an ICS Electronics FAX-1 which 
was designed for weather chart reception 
and so treats everything as either black or 
white. I have received many excellent 
images from Meteosat using this set-up. 

Although satellite pictures are very 
impressive, they are not necessarily the 
most effective source of weather 
information . By far the most useful , from 
a propagation point of view, are the 
pressure charts. This type of chart is 
probably the most common and as such 
is transmitted by virtually all weather FAX 
stations. 

One common problem that often 
effects the quality of h.f. FAX charts is 
multi -path propagation. This manifests 
itself as very smeared or blurred lines and 
is virtually impossible to eliminate, unless 
you have multiple or steerable antennas! 
One of the most effective and practical 
ways to overcome this problem is to 
choose another frequency. Most FAX 
stations use a range of frequencies 
through the h.f. spectrum so that the user 
can select the optimum frequency for 
clear reception. 

One station that transmits some 
particularly good charts which are ideal 
for the amateur is Rome Meteo. The 
frequencies used are: 

4.7775MHz (IMB51) 
8.1466MHz (IMB55) 
13.597MHz (lMB56) 
For monitoring in the UK,IMB56 usually 

provides the best signal. 
Another very useful FAX station for 

more distant weather data is the Canadian 
Halifax Meteo (CFH). 

The frequencies used are : 
122.5kHz CFH 
4.271MHz CFH 

Look out for Back Scatter next 
month, the NEW On The Air 

Reports 10 Mike Richards G4WNC 
200 Christchurch Road. Ringwood. Hanes BH24 3AS 

6.330MHz CFH 
10.536MHz CFH 
13.510MHz CFH 
Best results in the UK are normally 

obtained on 10.536MHz or 13.51MHz. 
In addition to all this weather 

information there are a few stations that 
still transmit press photographs using I.f. 
FAX though most of these have now 
migrated to satellite transmissions. 

One of the easiest to receive of these 
I.f. FAX stations is DPA Frankfurt (DCF39) 
on 139kHz. The transmission mode is 120 
rpm with an IOC of 288 and the 
transmissions run from 0300UTC through 
till 2300UTC, though you will probably 
find there are many long breaks with no 
picture information being transmitted. 

RTTY 
This mode is by far the most common 

and despite being rather " low-tech" by 
modern standards, continues to be used 
by many commercial organisations. This 
particularly applies to the Third World 
countries who are often using second­
hand equipment that has been obtained 
from the main economic powers. 

The same legal restrictions apply here 
as with FAX , though you are still 
authorised to receive weather 
transmissions without a licence. 

Unfortunately for the casual listener, 
there are virtually no plain text weather 
transmissions on h.f. The standard system 
uses a five digit code to convey the data 
from the weather monitoring stations. It 
is possible to obtain information from 
these transmissions by manually 
decoding them using the tables supplied 
in the Air and Meteo Code Manual by 
Klingenfuss and various other 
publications. The process, although quite 
simple, is very long winded and not really 
very practical. The best way to process 
this information is by computer, but there 
are very few programs around to perform 
this function . 

Probably the most popularcommercial 
RTTY transmissions on h.f. are the Press 
stations, such as those in the Middle East 
and Russia. Most of these stations seem 
to use a common transmission standard 
of 425Hz shift and 50 baud whi ch is quite 
convenient as most amateur stations can 
receive this mode. 

The Russian TASS and APN stations 
seem to be particu larly prolific and a few 
samples of frequencies and transmission 
times are shown here: 

6.87MHz RTV55 0430UTC, 0500UTC, 
1800UTC, 1900UTC, 2000UTC. 

9.154MHz RDZ76 1400UTC, 1500UTC, 
1600UTC, 2000UTC 

12.085MHz RCB55 0430UTC, 0500UTC, 
0700UTC,0900UTC, 1300UTC 

14.49MHz RNK36 0430UTC, 0500UTC, 
0600UTC, 0800UTC, 1000UTC, 11 OOUTC, 
1200UTC, 1300UTC, 1400UTC, 1500UTC 

Moving to the other extreme, politically 
that is, the Voice of America tran smissions 
can be heard according to the following 
schedule: 

10.233MHz & 10.2343MHz 0100UTC, 
0200UTC, 0300UTC, 2200UTC, 2300UTC 
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11.15MHz 1600UTC, 1700UTC, 
1800UTC, 2100UTC 

18.215MHz 1600UTC, 1700UTC, 
2200UTC. 

Of the Middle East stations IRNA 
Tehran on is probably the most easily 
received in the UK and transmits news in 
Engli sh and French according to the 
following schedule: 

7.8MHz EPX9 1500UTC-1730UTC 
7 .96M Hz 1500UTC-1730UTC, 

1900UTC-2030UTC 
8.05MHz 1900UTC-2030UTC 
18.56MHz EPJ 1000UTC-ll00UTC 

ARO/FEC 
These error correcting modes are, as 

you would expect very popular with 
commercial services, with the main use 
being for ship to shore Telex 
communications throughout the h.f. 
band .One rather interesting FEC 
transmission is the British Telecom 
NAVTEX service which operates on 
518kHz using standard FEC at 100 baud 
with a shift of 170Hz. This service is 
designed to give shipping urgent weather 
and navigational information for the area 
in which they are sailing. The system 
works by using a number of radio stations 
all using 518kHz but with a dedicated time 
slot for their information. The messages 
are also headed by a station identifier and 
a message type code. The idea of this 
information is thatthe ships radio operator 
can set his automatic reception equipment 
so that it only receives particular message 
types for a defined area. From the amateur 
point of view, if you tune into these 
transmissions you will be able to receive 
all messages from all stations, providing 
of course they are in range. 

A selection of stations that should be 
receivable in the UK are shown here along 
with the station identifier and transmission 
times: 

Cullercoats G 0048UTC, 0448UTC, 
0848UTC, 1248UTC, 1648UTC, 2048UTC 

Land 's End S 0018UTC, 0418UTC, 
0818UTC, 1218UTC, 1618UTC, 2018UTC 

Portpatri ck 0 0130UTC, 0530UTC, 
0930UTC, 1330UTC, 1730UTC, 2130UTC 

Brest Le Conquet F 0118UTC, 0518UTC, 
0918, 1318UTC, 1718UTC, 2118UTC 

So that completes a very basic run 
down of the alternative uses of your data 
decoding equipment, if you would like 
more information please drop me a line 
and I will do my best to oblige. 

Contests 
With the new year rapidly approaching 

it's time to think about the SARTG New 
Year RTTY contest. Thiscontestcomprises 
separate h.f. and v.h.f. sections with the 
operating rules shown here: 

H.F. Contest. 

0800UTC - 1100UTC January 1, 1990 
Bands: 3.5MHz and 7MHz 
Classes: Single operator , multi 

operator and short wave listener. 
Message: RST, GSO number, Name 

and Happy New Year in your own 
language! 

Points: 1 point for each GSO on each 
band. 

Multipliers: One for each DXCC country 
and each LA, OH, OZ, SM and TF prefix 
number contacted on each band. 

Final Score: sum of GSO points x sum 
of multipliers. 

Logs: All logs to comprise separate 
sheets for each band with a summary 
sheet showing the scoring , class, your 
call, name and address. The logs should 
be sent to Bo Ohlsson (1) to arrive by 
January 31 , 1990. 

VHF Contest 
1300UTC - 1500UTC January 1, 1990 
Band: 144MHz only 
Message: RST, GSO number, Name, 

GTH locator and Happy New Year in your 
language. 

Scoring : 1 point for contact distances 
of 0 - 50km then 2 extra points for each 
subsequent 50 km. 

Logs: same as for h.f. 
The BARTG spring v.h.f. contest seems 

to have been rather poorly supported this 
year with apparently only eleven entries 
across all the classes and bands. This sort 
of response must surely put the future of 
this contest in question . As a general rule 
there is very little RTTY activity on v.h.f. 
these days, most operators preferring to 
use Packet. In view of this, perhaps the 
contest should be expanded to include a 
section for packet operators. It would be a 
shame to see the contest die, so if you 
have any suggestions for encouraging 
more entrants please write to BARTG or 
myself. 

Moving onto a brighter note the BARTG 
Spring h.f. contest results show a very 
healthy number of entries, particularly in 
the single operator section . The winner of 
this section was TG9VT with an incredible 
1,326,650 points. The highest placed UK 
station was GOATX in seventeenth place 
with 501,594 points. Moving on to the 
multi-operator section the winner was 

HG lW with 1,282,320 points. There were 
no UK stations listed in this section, which 
is a shame. 

Finally the SWL section was won by 
ON L383 with 898,950 points . Second place 
was secured by G6LAU with 303,016 
points. 

PK-232 Update 
ICS Electronics(2) have just announced 

the latest fi rmware update forth is popular 
multi-mode data controller. The firmware 
is combined with a daughter board which 
as well as adding to the current facilities 
will be used for later enhancements. 

The new facilities are listed here: 
Pakma il: A personal mailbox based on 

the WORlI/WA7MBL commands which 
can store up to 15 messages. Third party 
mailbox facilities are provided which can 
be disabled by the operator. 

Priority Acknowledge: Th is system 
designed by N7CL improves the 
throughput of both h.f . and v.h.f. packet. 
The system gives priority to packet 
acknowledgements for data that has 
already been received by a distant station . 

Custom and Whynot commands 
added. 

Seven character or Nine digit ARQJ 
SELFEC selcall structure. 

TDM: The PK-2 32 can now receive 
commercial Time Division Multiplex 
transmissions which should appeal to 
short wave listeners. The SIAM mode will 
now identify the presence of a TDM signal 
and identify the baud rate and correct 
channel number. 

The upgrade kit costs £69.95 including 
v.a.t. plus £2.50 post and packing. If you 
require a fitting service this is available 
for an additional £20.00 inclusive of v.a.t. 
and return postage. 

PK-88 users will be pleased to know 
the upgraded packet features can be 
installed by fitting a new ROM which is 
available from ICS price £10.00 plus £2.50 
post and packing. 

(1) SARTG Contest Manager, Bo 
Ohlsson SM4CMG, Skulsta 1258, S-710 
41 FELLlNGSBRO, Sweden . 

(2) ICS Electronics, Unit V, Rutherford 
Industrial Estate, Ford, Arundel , West 
Sussex BN18 OBD 

Amateur Satellites Reports to Pat Gowen G310R 
17 Heath Crescent. Hel/esdon. NorwIch. Norfolk NR6 6XD 

This month, in order to give space to 
more topical news, we will miss out on 
RS - l0/11, OSCAR-l0, OSCAR -ll and 
OSCAR-13 operations, as all is "normal" 
with littl e or no important information to 
report since last month's column. 
OSCAR-9 is on and active again, but is 

falling fast and warming slowly at the 
time of writing this column in late 
September. By the time that you read it, 
UoSAT-OSCAR-9 will undoubtedly be no 
more than falling space dust, having burnt 
up on entering earth's expanded 
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atmosphere in early October. 
Since last months news on the 

forthcoming JARl/JAMSAT satellite, 
progress and conformity testing with the 
coming JAS-l -b is excellent. 

UFO-432 
As briefly mentioned in last month 's 

column, yet another non-amateur satellite 
has appeared on the 70cm band, this time 
in the beacon section of the band . 
Christened UFO-432 by it's discoverer, 
Dave Rowan G4CUO, it was first found in 

early September as a massive carrier 
comme ncing it's doppler shift curve 
adjacent and across the GB3SUT Sutton 
Coldfield beacon on 432.890MHz. A typical 
overhead pass takes it from 432.893MHz, 
past i t ' s nominal 432 .882MHz TCA 
frequency, right down to 432.871 MHz at 
LOS. 

It is almost a continuous plain carrier, 
which sounds slightly rough with a few 
pulses and some noise when listened to 
carefully , but sans all forms of 
recognizable modulation detectable by 
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DRESSLER ACTIVE ANTENNAS 
SOMHz 10 1300MHz 
Gam 17dB TYPical 

ARA 900 
ACTIVE ANTENNA 

TECHNICAL SPECIFICATIONS 
NOise Figure 1 d8 at 5(}.l80MHz 

1 50B below 300MHz 
1 OdB below 350MHz 
2 idB below 400MHz 
3 OdB below 500MHz 
3 Bda below 650MHz 
4·6dB below 1300MHz 

£139 .00 (Pl259 C<>nneclon;i 

£149 .00 (N·TyllC Conneclon;( --~Jc;t 
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PERFORMANCE UP TO 100MHz 
Professional electroniC ci rCUitry wiltl very Wide 
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both In electrOniCS and mechanical ruggedness 
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.. 
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ICOM 
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General Coverage Receiver £855 y... --. . . .... -tit . .. ..=.; .... -:c-:.; *' ~ _ ... J,.. .. _.~ ~_ •• _ _' • _ ..... 
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FIRST CLASS SHORT WAVE RECEIVER. 
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ARA 30 FREE. WORTH £129. 
Also R7000 complele with ARA900 £999. 

(ASK ABOUT THE NEW TV CONVERTER) 
PHONE FOR BEST PRICE 

dressier 
COMMUNICATIONS lTD. 

191 FRANCIS ROAD 
LEYTON . E10 6NQ . LONDON 

TELEX 8953609 LEXTON G 
PHONE 01-558 0854 01-5561415 

FAX 01-558 1298 

KENWOOD 

Kenwood R5000 + ARA 30 .. £899 
Kenwood R5000 ...... ...... .. .. £799 
VC20 Converter .. £160 
TS680 HF + 6 MtT inc. Microphone £895 
TS440 inc Auto A TU inc. Microphone .. £1 ,150 
TS940 Inc Auto ATU ............. ........... ,., ...... £2 ,000 
TS7902I70 + SAT ..... ... .. ... .......... .. ......... P.O.A. 
TM701 Dual Band .. .. ...... ...... .. ......... ............ £479 
TM2312nTR ... .. .. .. .......... .. ........ .. ... ...... P.O.A. 
NEW TM 731 New Mobile Dual Band 
TH 75 New 2170 Dua) band ......... ................ .. P.O.A. 

SCANNERS 

FRG 9600M ........... ... ....... , .. .................... £SOO 
AOR 2002 ...... ... .. ,., .. ...... ,., ........ ..... .... .. . £475 
AR900 ............................................... . £235 
BC 200XL T .... ...... ..... ............ . , ... .......... ... . £239 
RZI KENWOOD ............. , ... ................. .. ...... £440 
SX 400 5tH .................. .................. ........ . £475 
R7000 I- ARA900 ..... .... .......... .. ...... .... ... ... £999 

SONY 

SONY ICF 20010 • 
76-108 MHz .' 
116-136 AIRBANO 
153kHz-29.995MHz 
FM - AM - SSB 32 MEMORIES 
INC PSU, CARRY STRAP 
& EARPHONE 

Sony ICf 760005 FM/AMlSSB £159 
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SONY ICF 760005 
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76-108MHz 
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Complete with case , 
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FRG9600 . 
FRG9600M . 
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FRV8800 .. 
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CSOO DUAL BAND .. ........... ........ .. ............. . £375 
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OPEN MON - SAT 9AM - 5.30PM 
INTEREST FREE HP FACILITIES AVAILABLE 

ICOM 1C32G 
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ICOM IC228 
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ICOM 1C321O 
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Boulton Road 
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£79.95 
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For me FAG 96OO.'l65 our 
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Props: RT & VEL Wagstaffe. Technical Adviser : John Armstrong 
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Fig. 1 

normal receivers. It is VERY strong, some 
20dB over S.9 on a ground plane antenna. 

The satellite's origin and purpose, as 
yet, remains a complete mystery, but Nico 
Jannsen PAODLO has succeeded in 
spotting a very close match to a military 
Shuttle·launched boosted satellite known 
as 1980-52 -c that does not " officially 
exist". He has had contacts with its would 
be controllers, who claim that the 70 cm 
transmission is the remains of the 
telemetry transmission, which cannot now 
be commanded off, as they had "lost 
control" of the system. Its data 
transmission was said to be "much higher 
in frequency" , and may be on1 
399.842MHz. 

John Branegan casts grave doubts as 
to the claimed shuttle origin, and writes 
"No shuttle has ever orb ited at an 
inclination above 57 degrees, and to put a 
vehicle into a shuttle even at this 
inclination with an intention of it becom ing 
96.61 degrees is simply not on!". John 
quotes "Murphy's First Law of Orbital 
Mechanics" as stating " If you wish to shift 
inclination more than a few degrees then 
it is cheaper in fuel to bring the satellite 
back to earth and re -Iaunch it" (!). 

It also would be quite remarkable that 
if it had been on since 1980, this powerful 
signal source would not have been spotted 
before, as there are many like me who 
often leave their receivers on GB3SUT for 
elongated periods. 

Working from AOS, TCA, LOS times 
and doppler cu rves made by G3's CAG, 
ENY lOR, G4CUO and PAODLO, a mutually 
agreed Keplerian element set has been 
evolved, which tracks the newcomer well. 
The latest 'MIR' set is added. 

Satellite: MIR UFO-432 
Epoch Year: 89 89 
Epoch Day: 261 .6779056 248.64965278 
Inclination : 51 .6202 96.61 
Right Ascension : 254.6977 74 .5 
Eccentricity: 0.0014227 0.0035 
Arg . of Perigee: 54.751 42.2 
Mean Anomaly: 305.3935 321 .7 
Mean Motion: 15.60983135 12.8293 
Decay: 0.00033854 3E-8 
Epoch Rev./Orbit: 20574 Unknown 

will have no trouble in hearing it 
passing by if you leave your receiver on 
432.885MHz - in fact, you can't miss it! It 
was heard one evening by me at only S3 
- the reason for the drop in signal strength 
became apparent when it was found that 
no antenna was connected , other than 
the 1 mm protrusion of the BNC connector 
socket! We now await terrestrial user 
reports that GB3SUT is drifting, and that 
by some incredible effect of escalating 
solarflux is being heard in W, VK, ZL, etc! 
The advantages of the presence of UFO-
432 are greater than the singular 
disadvantage of intrusion into the beacon 
band, as the strong source will be an 
excellent indicator of polar front passage 
and current variable ionospheric effects, 
and a further means of looking for inverted 
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Fig. 2 

doppler for the dedicated followers of 
anomalous UHF propagation. 

UoSATDand f 
Progress at the University of Surrey 

has been rapid , and the microsats 
engineering model was quickly completed 
and tested, w ith integration complete, and 
full thermal vacuum system testing 
underway at the time of writing. Whilst I 
was at the University of Surrey I was 
shown round the UoSAT centre by 
Engineer Victor Vanderzel G7DKN, and 
some photographs were taken of the 
construction and testing operations. The 
constructing of the control boards by 
Ralph Lorenz is shown in Figs . 1 and 2, 
and the attach ring fitting and the spring 
that ejects the spacecraft from the launch 
vehicle final stage is depicted in Fig . 3. 
Thatwh ich atfirst appears to be a spaghetti 
dinner for the construction crew shown 
by Fig. 4 is in fact the complex wiring 
harness in preparation . The clean room 
with the model under test is depicted by 
Fig . 5. Each spacecraft, measuring 345 x 
345 x 600mm and weighing some 40kg 
will consist of a stack of eleven module 
boxes internally, with the 18% efficient 
gallium arsenide cell solar panels 
mounted on all four sides. At the top, a 
gravity gradient boom extending to 6 
metres in length when deployed is stowed, 
and at the base the v.h .f . and u.h.f. 
antennas w ill be mounted. 

On UoSAT-D two transmitters will be 
flown, giving one continuously operating 
w ith a power sw itchable between 1 and 2 
watts, the other between 5 and 10 watts, 
to be used for short burst transmissions. 
The transmitters were designed by Dr. 
Martin Sweeting G3Y JO, and MarkAliergy 
G7DSY, who also built them . 

Satellite 
International Designation 
Object Number 

Element Set Number 
Epoch Year 
Epoch Day 
Inclination 
Right Ascension of 
Ascending Node 
Eccentricity 
Argument of Perigee 
Mean Anomaly 
Mean Motion 
Decay rate or Drag Factor 
Epoch Orbit Number 
Semi-Major Axis 
Apogee Height 
Perigee Height 
Beacon Frequency 

UoSAT-D 
Yet to be given . 
Yet to be 
designated . 
Provisional. 
1989 
313.08025463 
98.73 degrees 

.24.3439 
0.001362 
167.3130 
240.6300 
14.23617560 
1.00000E-006 
1 
7187 .6900km. 
826.4796km. 
806.9004km. 
435.070MHz . 

A provisional set of Keplerian elements 
for UoSAT-D has been provided for us by 
Craig Underwood G1WTW, for the point 
of injection into orbit. On the proviso that 
the launch had taken place at the time and 
point planned, e.g . 0155:34 UTC on 9 
November 1989 (the very day that your 

Fig . 3 

Fig. 4 

Practical Wireless comes out) and that the 
expected parameters were followed, these 
could have been used to track the satellite 
until a later refined Laser RADAR 
measured set were available. 

The new exact launch date is unknown, 
but is expected to be in early December at 
the earliest . This has been caused by 
computer detection of a staging problem 
on the ARIANE V-34 launch planned for 
October 5, but now delayed . Our multi ­
launch is the V-35 mission, delayed in 
turn. The set may not now give a good fit, 
but will se rve to show similarity for 
tracking from similar injection, as the main 
SPOT launch is critical to emplacement. 

Th e uplink primary frequency is 
145 .975MHz , and the secondary 
145.900MHz. The downlink for both is set 
at 435.250MHz, and tests have shown that 
this is likely to be fairly precise , the 
oscillator possessing excellent thermal 
and mechanical stability under test. 

Packsats 
John Branegan GM41HJ writes from 

Saline to ask if we have considered the 
terrific mix-up offrequencies, band widths, 
speeds and modes of the Packsat 
multitude. He writes "There are enormous 
pitfalls for the unwary purchasers of 
equipment, and, as to use 9600 or 4800 
bps, one needs to go directly to and from 
transceivers discriminators in order to 
avoid bandwidth clipping, the need to 
make major internal modifications is 
apparent" . 

W hilst John recognises the necessity 
to go to higher keying speeds now, he 
suspects that not many will be prepared 
to delve into their equipment to obtain the 
advantages. Hence, the numbers of users 
will be few until such time that 
commercially built " black boxes" are 
available . These would need to feature 
simple multi -channel packsat mode 
capabilities of a.f.s.k., f.s.k . and b.p.s.k., 
plus auto frequency contro l, pl us wide 
band reception and transmission facili t ies, 
all available at a reasonable price th at the 
average amateur can afford . He points 
out that th e current range of multi -mode 
Japanese manufactured transceivers are 
totally inappropriate, and thus we have a 
"chicken and egg situation " e.g. present 
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available rigs are either of no use or are 
too expensive to get into packsats, so few 
people get onto packsats. If few people 
are shown to be on packsat, then the 
manufacturers are most unlikely to 
provide design, testing and large scale 
product ion of the needed equipment that 
reduces the price, thus, few people get 
onto packsats! 

The five new packsats and the coming 
new RUDAK have the following tracking , 
frequency and mode requirements:-

AMSAT-NA Packsat, Polar Orbit: Uplink 
frequen ci es 145.9, .92, .94, .96MHz, 
1200baud f.s.k. in it ia lly; may change later 
to 4800baud as and when suitable 
modems become available . Downlinks 
437.05, .025MH z, 1200b.p.s.k .. 

LU-SAT, Polar Orbit: 145.9, .88, .86, 
.84MHz upli nks, 1200b.p.s.k initially, then 
as AMSAT-NA Packsat; Downlinks 437.15, 
.125MHz, 1200b.p.s.k. 

WEBER-SAT, Polar Orbit: 145.9MHz 
uplink 1200b.p.s.k., w ith other channels 
on 144.3 to 144.5 MHz. Downlinks on 
437.1 and .075MHz, 1200b.p.s .k. 

UoSAT-D, Polar Orbit: Uplink as already 
given in UoSAT D and E column above, 
9600 f.s.k .. Downlinks as also given, 9600 
f .s.k .. 

UoSAT-E, Polar Orbit: Similar to above, 
e.g. like UoSAT-D. 

JAS-1-B, Mid-Latitude Orb it : Uplinks 
145 .85, .87 , .89, .91 , 1200MHz f .s.k .. 
Downlink, 435.91 MHz 1200 b.p.s.k. 

RUDAK-2, Polar Orb i t : Uplinks 
435.1 MHz, 1200 f.s .k. and 435.15MHz 4800 
f .s.k: Downlink 145.99MHz 1200 b.p.s.k. 

John advises on the simplest minimum 
packet station that will be needed to access 
th e co m ing cluster as consisting th e 
following :-

Antennas for both 145 and 435MHz , 
probably equ ipped w ith cavity filters to 
avoid sel f blocking from own uplink. 

A 145MHz f .m. TX with some 25 watts 
of r.f. output. 

A 435MHz s.s.b. RX system capable of 
tuning 437MHz with an up/down button 
frequency control to use th e modem a.f.c .. 

A 1200 f.s .k. up and 1200 b.p.s.k. down 
Fuji -Oscar type modem . (A p.c.b. for 
constructing G3RUH's excellent system 
is available from AMSAT-UK, whilst 
Electroma il, P.O. Box 33, Birchington 
Road, Corby, NN17 9EK, UK can supply 
the RS range of components forthe above 
G3RUH modem ). 

A terminal node controller. (Most of 
these work well w ith the G3RUH modem, 
but do please check first). 

A micro-computer, plus suitable packet 
radio software. 

As these satellites are imminent, and 
most will be overflying with regularity 
very soon now , with less than an hour 
between passes, station planners will need 
to start considering the above issues. 
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Satellite OSCAR 9 OSCAR 10 
International Designation 81·100B 83·058B 
Obiect Number l1B88 14119 
Element Sel 698 414 
Epoch Voar 1989 1989 
Epoch Oav 138.07701661 136.59138163 
Inclination 97.5435 15.9511 
RAAN 296.9933 247.9351 
EccentriCity 0.0002805 0.6046765 
Argument of Pengee 199.2864 70.4682 
Mean Anomaly 160.7756 343.0354 
Mean Motion 15.77118166 2.0588111 9 
Oecav Rate 0.00174952 ·0.00000029 
Orbit Number 43994 4662 
Nodal Penod 91.366961 699.2 
Period Orag 6.431e·04 
Increment 22.834960 175.3 
Increment Drag 1.61ge·04 
Beacon Frequencies 14002/21 002/ 145.810/145.987 

19.510/145.825 

Relerence Equalor Crossmg l 31 August 1989 131 Augus11989 
Orbit 44072 4676 
HH MM.MM 0033.61UTC 0922.35UTC 
Degrees West 45.18 133.40 

Satellite NOAA9 NOAA10 
International DeSignatIOn B4·123A 86·073A 
Obiect Number 15427 16969 
Element Set 417 267 
Epoch Vear 1989 1989 
Epoch Day 236.29838342 234.59593425 
InclinatIOn 99.1492 98.6363 
RAAN 224.5978 263.8120 
Eccentricity 0.001 6121 0.00 14679 
Argume nt of Perigee 119.941 5 60.21 00 
Mean Anomaly 240.3360 300.0538 
Mean Motion 14.12132883 14.23136353 
Decay Rate 0.00000773 0.00000765 
Orbit Number 24206 15338 
Nodal Period 102.029780 101.242369 
Period Drag 3.958e-06 3.8160-06 
Increment 25.504833 15.310758 
Increment Drag 9.958e-07 9.627e·07 
Beacon Frequencies 137.620 137.500 
Reference Equator Crossing 31 Aug ust 1989 31 August 1989 
Orbit 24301 15458 
HH MM.MM 0042.46UTC 0047.15UTC 
Degrees West 118.33 78.87 

Satellite METEOR 2/15 METERO 2/16 
International DeSignatIOn 87-001A 87-068A 
Oblect Number I ~~~9O 18312 
Element Set 308 
Epoch Vear 1989 1989 
Epoch Day 139.5144 1403 239.72 110695 
Inclination 81.4671 82.5589 
RAAN 96.5777 162.8683 
Eccentricity 0.0014299 0.0013190 
Argument of Pengee 62.5437 3.1523 
Mean Anomaly 197.7156 356.9717 
Mean Motion 13.83756435 13.83506405 
Decay Rate 0.000000230 0.00000219 
Orbit Number 13348 10240 
Nodal Period 104.123146 104.142082 
Period Drag 1.151e-06 1.192e-06 
Increment 16.160194 26.164223 
Increment Drag 3.128e-07 2.980e-07 
Beacon Frequencies 137.850 137.400 
Reference Equator Crossing 31 August 1989 31 August 1989 
Orbit 13397 10286 
HHMM.MM 0137.18UTC 0108.92UTC 
Degrees West 269.77 196.19 

SATGEN Weekly Updates 
For those active on the packet radio 

network, a source of latest space 
information in weekly updated bulletins 
called SATGEN is now being put out from 
Scotland byJohn Branegan GM41HJ every 
Wednesday. It will contain the latest news, 
data, frequ encies, modes hints, tips and 
general points of interest on all space and 
satellite related matters. Whilst John is 
unable to answer feedback and enquiries 
by mail , he is happy to do so by the packet 
radio system itself. Soon now a new book 
by John on Am ateur Radio in Space will 
be published, whi ch will provide a much 

Fig. 5 

OSCAR" I OSCAR 12 OSCAR 13 I RS10/11 
84·011B 86·061 B 88·051B 87·054A 
14781 16909 19116 18119 
495 167 46 859 
1989 1989 

I m9
11614695 

1989 
136.19637961 116.01331013 140.08329316 
97 .9950 50.0170 157.1440 81.9179 
293.01 30 110.5753 193.9712 185.0491 
0.0014068 0.001 1692 0.6782436 0.0010883 
103.4570 131.9903 210.0914 185.0491 
256.8205 128.1928 82.4649 153.2884 
14.63900495 12.44401109 2.09696448 1371999359 
0.00002291 ·0.00000025 0.00000444 0.00000007 
29249 13660 

1

914 10915 
98.426358 115.652535 ~866 105.015389 
1.053e·05 1.866e ·07 3.907e ·08 
24.607467 29.239370 172 2 26.379710 
2.64ge·06 4.6150·08 9.768e·09 
145.816/435.0251 435.797/435.913 145.812/435.651 29.357/.40311 45.857 
2401.5 .903129.407/.453 

145.907/.953 
31 August 1989 31 August 198 30 August 1989 31 August 1989 
29349 13872 927 10965 
0045.31UTC 0057.51UTC 0956.45UTC 0000.56UTC 
50.86 285.33 294.58 156.39 

NOAA" SAlYUT7 MIR 
88·089A 82·033A 86·017A 
19531 13138 16609 
120 723 18 
1989 1989 1989 
237.33737890 241.10277788 240.98557231 
98.9429 51.6099 51.6123 
18 1.0413 319.6677 358.7945 
0.001 3299 0.00011 37 0.0010563 
40.9173 358.5661 330.71 47 
319.2992 1.5274 19.1816 
14.1 11 17541 15.44467151 15.59445059 
0.00000704 0.00008233 0.00043161 
4722 41945 20251 
102.103501 93.174395 91.178768 
3.612e·06 3.11 4e·05 1.637e-04 
25.525001 23.675842 23.455356 
9.088e-07 7.910e·06 4.027e-05 
t37.620 19.953 143.625;Volce/166.125;Data 
31 August 1989 03 Sept 1989 01 Sept 1989 
4801 42021 

1

20299 
0014.07UTC 0029.07UTC 0128.15UTC 
155.98 53.91 18.93 

METEOR 2/17 METEOR 2/18 I METEOR 3102 
88-005A 89-01 8A 88-064A 
18820 19851 19336 
146 69 248 
1989 1989 1989 
239.592561 95 239.63232780 239.61293416 
82.5404 82.5278 81.5462 
223.7984 102.3494 125.1506 
0.0018590 0.0015648 0.0017277 
69.2235 105.8332 331.7733 
191.0919 154.4562 28.2369 
13.841 91844 13.83835160 13.16860688 
0.00000097 0.00000117 0.00000391 
7956 2496 5131 
104.090539 104.117315 109.408715 
5.273e·07 6.365e·07 2.468e·06 
26.151482 26.15817 1 27.480917 
1.318e ·07 1.591.·07 6.1710-07 
137.400 137.300 137.850 
30 August 19891 31 August 1989 31 August 1989 
7990 2543 5276 
01 12.36UTC 0044.06UTC 0046.00UTC 
134.46 250.55 227 .95 

needed " bible " for enthusiasts, be they 
space fans, scientists and experimenters, 
transmitt ing activists or Short-Wave 
Listeners, or, indeed, any combination . 
Having seen sections, I can thoroughly 
recommend it to readers. 

Keolerian Elements 
s"irger Lindholm again provides the 

latest set of NASA originated via AMSAT 
elements for all the mai n satellites . He 
points out that the nodal period and the 
increment given are for the day of the 
epoch, and that if a negative decay is 
indicated, the P- (drag on the period ) and 
the I-Drag (drag on the increment) are 
calculated using a posit ive f igure. 

This prepared set of Keplerian elements 
should work w ell into the new year, but if 
your program does not have automatic 
annual sidereal time correction " built in" 
it will be necessary for you to put the new 
figures into your listing when the next set 
is publ ished in two months t ime. 

Change the year to 90 (or 1990) and the 
sidereal time to .27610467, and all will 
work again . The following years sidereal 
time corrections, i.e. from 1991 on read 
.27544157 , .27477847 , .27685328, 
.27619018 , .27552708 , .27486399, 
.27693880, .27627570, finishing up with 
that for the year 1999, .27561260. 
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Propagation 
Radio enthusiasts have known for a long 
time that the rapidly decaying trail of 
ionised gas left by a meteor particle in the 
earth 's atmosphere provides a tempo-
rary reflector to radio signals which cross 
its path . 

Therefore, it follows that if these re-
flections were counted over a long pe-
riod , by a receiver and a recording instru-
ment, then a comparison could be made 
from this sample between the number of 
random meteors entering the atmosphere 
each day and the increase as the earth 
passes through a meteor shower. 

Back in 1970, I realised that counting 
meteors by radio was an interesting propo­
sition and could be carried out with a 
reasonable amount of equipment. How­
ever, to be meaningful the observation 
would have to be consistent over a few 
years . 

The Receiver 
Th e first requirement was to find a 

distant signal that could not be heard in 
Sussex under normal atmospheric condi­
tions and would be on air for long peri ­
ods. For this purpose, I used the broad­
cast transmitter at Gdansk which oper­
ates daily on 70.31 MHz with a likely range 
of about 100km. 

Fortunately, this frequency is normally 
clear with me which made it ideal for 
detecting tiny fragments ("pings") of the 
Gdansk signals each time they were de­
flected in my direction by meteor trails. I 
installed a 3 element beam facing the 
north east and built a crystal controlled 
converter with an i.f. output of 2-3MHz. 
This was fed to the antenna socket of an 
Eddystone communications receiver and 
the frequency of 70.31MHz was selected 
by tuning the Eddystone's dial to 2.31 MHz. 

By using this system the "pings" w ere 
heard through the loud-speaker and by 
amplifying the d.c. voltage atthe receiver's 
detector with a 709 chip, a corresponding 
spike was drawn on the chart of a pen 
recorder. I ran the chart at 12mm per 
minute and the spikes were counted by 
hand at the end of each observational 
period. Even then chart was expensive, 
but running costs have to be accepted 
with any experimental project and offset 
against possible earnings. 

Early Tests 
Throughout a 32 day test in 1971, July 

15 to August 15 inc., the equipment ran 
for five hours each evening from 1800 to 
2300UTC, Fig . 1. Although this adds up to 
a total observational time of 160 hours, 10 
of these were lost to interference (seven 
to Sporadic-E (E) and three to thunder 
static (S)) . 

The former meant that Gdansk was 
being heard continuously and the pen 
was against the upper stop and the latter 
was putting a multitude of spikes on the 
chart and making a true count impos­
sible . However, the total number of 
"pings" recorded in the remaining 150 
hours was 32 ,953 g iv ing an hourly aver­
age of 219. 

The observation shown in Fig . 1, re ­
quired nearly 7 rolls of recording chart 
(about 140m) and the results were very 
time consuming to count . After this I 
decided to build an electronic counter, 
but more about that next time . 
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Reports to Ron Ham 
Faraday. Greyfoars. Stomngton. West Sussex R20 4HE 

Hourly rate of meteor pmgs· recorded by Ron Ham, on 7031 MHz. see text. 
UTe July 15 16 17 18 19 20 21 22 
18/1900 196 134 11 5 225 E 21 4 192 134 
19/2000 155 115 127 280 214 133 343 192 
20/2100 164 102 212 21 8 282 95 326 223 
21/2200 183 156 169 216 201 124 354 250 
2112300 207 167 220 220 376 149 430 177 
Total 904 674 752 1269 1073 715 1645 976 
Hourly Ave rage 180 134 150 249 267 143 329 195 

UTe August 01 02 03 04 05 06 07 08 
18/1900 138 152 182 229 220 181 E 193 
19/2000 158 S 140 277 186 125 E 213 
20/2100 191 283 175 226 220 145 E 244 
21/2200 257 326 227 243 274 191 E 220 
2112300 298 S 256 247 320 222 E 267 
Total 1042 761 11 88 1262 1220 864 917 
Hourly Average 208 253 198 252 244 173 183 

Solar 
"The monthly mean sunspot number 

for August was 167 with a daily high of 
337 on the 5th ," wrote Neil Clarke GOCAS 
from Ferrybridge. Neil also provided the 
computer print-out, Fig. 2, showing the 
solarflux variations throughout the month 
with a mean of 218 units. 

In Edinburgh , Ron Livesey, using a 
2.5in refracting telescope for projecting 
the sun's image, identified 6 active areas 
on the 1 st, 7 on the 22nd, 8 on the 4th , 15th 
and 31st, 9 on the 5th , 11th and 12th and 
11 on the 7th . Ted Waring (Bristol) counted 
6 sunspots on August 28 and 90 and 34 on 
September 7 and 9 respectively. 

Despite the hindrance of cloud , Cmdr 
Henry Hatfield (Sevenoaks). used his 
spectrohelioscope to observe the sunspot 
groups , f i laments and quiescent 
prominences listed in Fig . 6. In addition 
he recorded individual bursts of sola r 
radio noise on August 24, 28, 
29,September 1, 2, 3, 5, 7,11 , 13,14, 19 
and 25 on 136MHz and August 24, 28, 29, 
30, September 1,2,3,5,7, 11 , 14 and 19 on 
1297MHz, plus a continuous noise storm 
on September 3 and 4 at the lower 
frequency. 

However, between 1600 and 1620 on 
the 31st , Henry, w i th his 
spectrohelioscope, located two sub-flares 
and one small flare and entered in his 
radio log, " 1606-1609 small burston 1297. 
1606-1616 few small bursts on 136. 1617-
1625 another small burst on 1297. 1648-
1649 small burst on 136." My thanks are 
due to Henry for the photographs he took 
during that observation of the sunspots, 
Fig . 7 and the activity around them, Fig . . 8 

Ern Warwick (Plymouth ) heard 
variations in the background noise on 
14MHz on August 28 and September 4 
and on 28MHz on the 28th , 29th , 30th and 
31 st and September 1 and 8. Fred Pallant 
G3RNM (Storring ton ) reports hearing 
solar noise on 28M Hz at midday on 
September 10 and possibly around 1630 
on the 19th wh i le the band was completely 
dead . 

The progress of the very large sunspot 
group was observed and plotted by Patrick 
Moore at his observatory in Selsey during 
the f i rst few days in September, Figs2 , 3 
and 4 

Readers wishing to explore the v .U. 
region when the sun is active can obtain 
details of a converter kit, covering 10-
150KHz, by sending a 9in x 4in s.a .e. 
(overseas add two IRC) to Cambridge Kits, 
45 Old School Lane, Milton, Cambridge 
CB4 4BS, for their catalogu e. 

Auroral 
Ron Livesey, the auroral co-ordinator 

for th e British Astronomical Association , 

23 24 25 26 27 28 29 30 31 
256 177 223 183 218 104 201 219 180 
194 164 257 142 204 120 188 202 184 
222 170 312 128 248 141 183 199 239 
230 191 376 130 270 126 253 370 243 
251 203 393 181 348 225 307 S 315 
1153 905 1561 784 1288 716 1132 990 1161 
230 180 312 156 257 t43 226 198 232 

09 10 11 12 13 14 15 
216 218 297 312 181 169 93 
199 242 242 215 184 175 86 
223 334 324 257 223 188 70 
387 383 257 228 183 121 
198 448 322 244 196 203 123 
1056 1629 1568 1335 1012 91 8 493 
211 325 . 3 t3 266 202 184 98 Fig. 1 

received reports of auroral "glow" from 
the weathership Cumulus for the 
overnight periods on August 4, 5, 8, 11 
and 12 and of " ray bundles" on the 10th 
and 14th . " Homogeneous arcs" were 
reported from north-Scotland on the 16th, 
"ray bundles" from northern England on 
the 14th and 15th and Denmark, Nova 
Scotia and north-Scotland on the 28th , 
" active storm, movement of forms , 
flaming and flickering" from north-Dakota 
on the 14th, Kirkwall on the 13th, northern 
England and Scotland on the 9th , 23rd 
and 27th and "half sky or coronal forms " 
from Scotland on the 14th. 

In Wishaw, Doug Smillie noted fading 
on the 7MHz band on August 6,16 and 22 
and weak auroral reflected signals on 
144MHz on the 21st and 23rd . Ern Warwick 
reports "echoy" signals , sometimes 
accompanied by sharp fading, on 28MHz 
at 1030 on August 26, 1832 on the 27th , 
1359 on September 2 and 1200, 1243 and 
1640 on the 6th . Simon Hamer received a 
very distorted picture, most likely auroral, 
on Ch . R2 (59 .25MHz) on the 24th . 

Magnetic 
In addition to providing the Ap index 

graph for August, Fig . 5, Neil Clarke reports 
that the month was mostly unsettled with 
3 minor storm periods, the first on the 
10th and 11th, the second from the 14th to 
the 23rd with the 15th being the stormiest 
day and the last on the 29th . The Hall 
effect magnetometer used by Doug 
Smillie, the Fluxgate instruments operated 
by Karl Lewis (Saltash) and David Pettitt 
(Carlisle) and Ron Livesey's "Jam-Jar" 
magnetometer, between them recorded 
activity on days 1, 4, 5, 6, 8, 9, 10, 14, 15, 
18,20,21 , 23, 24, 27 , 28 and 29. Ron also 
received reports of magnetic storms 
recorded by NOAA on August 10/ 11 , 14/ 
15, 15-17,21 -23 and 27/28. 

Sporadic-E and Meteors 
I counted 12 East European f.m . 

broadcast stations between 66 and 73MHz, 
plus weak television synchronising pulses 
on Ch . R3 (77 .25MHz) during a mild 
Sporadic-E opening at 1900 on August 31 
and, on August 16 and 17, Simon Hamer 
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~'~ ~~ BREDHURST ELECTRONICS LTD. anUrSL High St, Handcross, W. Sx. RH17 6BW 
ronics (0444) 400786 

SITUATED AT SOUTHERN END OF M23 - EASY ACCESS TO M25 AND SOUTH LONDON 
ECEIVERS 

HF225 
ICR71 
R2000 
VC10 V.H.F. Converter 
FRG8800 
FRV8800 V.H.F. Converter 
R5000 

HF TRANSCEIVERS 
TS940s 
TS440s 
TS140s 
TS680s 
FTI67GX 
FTI57GX2 
FTI47GX 
IC765 
IC751A 
IC735 
IC725 
IC726 
Ten Tel OMNI V 

2M TRANSCEIVERS 
TH25E 
TH205E 
TH215E 
TS711E 
TR751E 
TM231 
FT23R + FNB1 0 
FT411 + FNB10 
FT290R II 
FT211RH 
FT212RH 
IC2GE 
IC228H 
IC275E Inc psu 
IC2SE 
IC2SET 

£395 
£855 
£595 
£161 
£649 
£100 
£875 

£1995 
£1138 
£862 
£985 

£1599 
£969 
£659 

£2499 
£1500 

£979 
£759 
£989 

£1839 

£238 
£199 
£228 
£898 
£599 
£289 
£243 
£259 
£429 
£309 
£349 
£265 
£385 

£1069 
£275 
£295 

70CMS TRANSCEIVERS 
TSSll E 
TRS51 E 
TH405E 
TH41 5E 
FTI3R I FNB10 
FTI90Rii 
FTIllRH 
Fn12RH 
IC4GE 
IC4SE 
IC448E 

DUAL BAND 
TRANSCEIVERS 

TM721E 
TS79Cl' 
FT470R + FNB10 
FT736R 
FT47CO'1H 
IC32E 
IC321O:: 
IC2400E 
IC2500E 

£908 
£699 
£245 
£268 
£263 
£499 
£349 
£375 
£299 
£310 
£429 

£699 
£1495 

£423 
£1359 

£675 
£399 
£499 
£635 
£675 

SCANNING RECEIVERS 
ICR7<XXl 
FRG960CM 
AZl 
AR2002 
R535Alrband 
STANDARD AX700E 

FA 77 
FC757AT 
AT2Xl 
IIT250 
ICAT100 
MFJ941D 
MFJ949C 

£989 
£509 
£466 
£487 
£24-q 
£575 

£59 
£349 
£208 
£366 
£379 
£1OS 
£158 

DATONG P&P 

AD370 AClive Anlenna 
FL3 Mullimode Filler 
D70 Morse TUlor 
ASP Speech Processor 

COAXIAL SWITCHES 
SA450 2way 50239 
SA45CI'J 2way N 
Drae )way S0239 
Drae 3way N 
C544wayBNC 
MFJ-17016wayS0239 

POWER SUPPLIES 
BNOS 12J5E 
BNOS12120E 
DRAE 6amp 
DRAE 12amp 
DRAE 24amp 

£77.62 
£145.54 

£63.40 
£93.15 

£19.49 
£26.99 
£18.69 
£24.15 
£30.39 
£30.72 

£74.75 
£178.25 

£78.72 
£104.71 
£151 .34 

3.00 
2.00 
2.00 
2.00 

1.50 
1.50 
1.50 
1.50 
1.50 
1.50 

5.00 
5.00 
3.00 
5.00 
5.00 

HAND HELD RECEIVERS 
R537S Alrband 
SonyA.r 7 
Win l00A lrband 
1I0RIIR900 

'. . 
£69.00 200 

£249.00 2.00 
£175.00 200 
£235.00 2.00 .... 

Antenna Noise Bridge - Up to lOOMHz £59.95 
TlIn~ 1 Tunc r - Tune your ATU without 

r~~SI~I.\!~~~ . M eter - Auto SWR up to ~K~ 
P.E.P. £124.95 
9:1 Satum. For the T2FO Antenna £23.95 

GOODS NORMALL Y DESPATCHED WITHIN 
24 HRS. - PRICES CORRECT AT TIME OF GOING 

TO PRESS - E&OE 

MAIL ORDER & RETAIL 

ANTENNA RANGE 
J Beam 'Minimax' Tribander 
J Beam TB3 MK3 Tribander 
Butternul HF6VX 
Butternut HF2v 
Cushcraft A3 T ribander 
Cushcraft 2M 215WB 
T anna 20S05 5ele SOmhz 
T anna 20809 gele 1 44mhz 
G Wilip tribander 10-15-20 

£361 .00 
£348.00 
£159.00 
£142.00 
£263.00 
£ 86.25 
£ SO.72 
£ 33.12 
£ 41 .00 

MORSE KEYS P&P 
Kent Morse key kits 
Kenl Twin-paddle Kits 
HI M ound MK 704 
HI M ound MK 700 
VlbropleA original SId 
Vibroplex Iambic 5td 
Bencher BY 2Chrome Base 

FILTERS 
AKDHPFl 
AKD Braid Breaker 
AKD Notch Filt er 
BNOS Low pass filler €m 
LF~Lowpasshller 

ANTENNA BITS 
HI-Q Balun 1: 1 5kW PEP. 
Sflcomm Balun 4 l1kW 
Brtcomm 7 lMHl Epoxy Traps ~ patr l 
Self A malgamating Tape 1 ()n )( 2fmm 
T plcce polyprop DiPole centre 
Small ceramiC egg Insuialors 
large ceramiC egg insulators 

. : 

£ 31 .00 
£ 39.50 
£20.00 
£22.00 
£70.54 
£66.33 
£76.97 

£6.75 
£6.75 
£7.75 

£29.95 
£32.25 

£13.95 
£13.80 
£10.95 

£4.25 
£1 .60 
£0.65 
£0.85 

2.50 
2.50 
2.00 
2.00 
2.50 
2.50 
2.50 

1.00 
1 00 
1.00 
1.50 
2.00 

100 
100 
150 
075 
025 
020 
020 

URM67 low loss coax SO ohm per metre l£O.95 0.25 
UR76 SO ohm coax dia. 5mm per melre £0.35 0.10 
UR70 70 ohm coax per metre £0.35 0.10 
UR95 50 ohm coax dia. 2.3mm per melre £0.40 0.10 

BREDHURST ELECTRONICS LTD HIGH ST, HANDCROSS, W. SUSSEX. RH17 6BW (0444) 400786 
Open Mon-Fri 9am-5pm except Wed 9am -12.3Opm . Sat lOam-4pm 

Visit your Local Emporium 
Large selection of Ncw/U,cd Eq uipment on Show 

AGENTS FOR: 
F.D.K .• AZDEN • ICOM • YAESU • ALiNCO 

ACCESSORIES: 
Welz Range, Microwave Modules. Adonis Mil'S, Mutck I're-Amps. 
8arenco Mast Support •• ORAE Products, BNOS Linear.; & P.S.U. 's 

* ERA Microreader & 81'S4 Filter, SEM l>roducts * 
AERIA LS. Tonna. Nt'" Viii/llond Range or J\1ohilc IVIIII'" Jayh..-.uII 

BRING YOUR SIll EOUIPMENT I FOR SALE 
JUST GIVE US A RING 

Radio Amateur Supplies 
3 Farndon Green, Wollaton Park, Nottingham NG8 IOU 
Off Ring Rd ., belween AS2 (Derby Road ) & A609 (likeston Road) 
Monday: CLOSED Tuesday-Saturday: IO.IX) a.m. to S.OO p.m. 

Books (or 
radio amateurs 

APPOINTED 
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 
ORCOMEANDLOOKAROUNDAT 

26/28 Braunstone Gate, Leicester 

Practical Wireless, December 1989 

COMMUNICA TION 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. 

FULL KENWOOD RANGE IN STOCK. 
BUTTERNUT 
HF2V 4O·80m venlcal 
20 MRK 20m add on kll 
HF6VX 6 band venrcal 
TBRI60S 160m Add on kll 
HF4B T riband Milli Beam 
NEW R5 5 Band Venlcal 

CUSHCRAFT 
AJ 3 element T nbander 
A4 4 elemem T nbander 
10-3CD 3 elernenllOnr 
15-3CD 3 elemenl 15m 
2O-3C23 elemem 20m 
AP88 band 25ft venrcal 
AV55 band 25ft venlcal 
18 element2rn Boomer 
15 element 2m Boomer 

£142.00 
£33.49 

£159.00 
£53.99 

£235.00 
£259.00 

£329.00 
£353.00 
£115.00 
£139.75 
£238.00 
£164.00 
£123.00 
£100.00 
£8S.00 

WEll 
DCP5 5 band venlcal Wllh 
radIal kit 
DCP4 40-20-15 10 venrcal wllh 
rad!alklt 
JAYBEAM 
VR3 3 band venlcal 
TB I ROlal)' Dipole 
T822 elernent T flbander 
TB33 elemenl T ribander 
SWRIPOWER METERS 
MFJ 815 HF 2kw SWRIPWR 
VOllE TWin Meier 3.5· 150MHz 
DIAWA CN410M 35· 150MHl 
DIAWA CN460M 14O-450MHl 
NS660P I 8·150MHI I PEP 
KOVO·lOO1.8·60MHz 
KDVO·200 1.8-200MHz 

ANTENNA TUNERS KOVO-400 14O-525MHz 
Kenwood AT230 £208.00 DUMMY LOADS 
MFJ962B 15kTuner £241.00 DL60 60 wan 
MF J 949C JOOWVersatuner £151.00 DL600 600 wan 
MFJ 9410 wan BaSIC £105.00 MFJ2600300wan 
MFJ 1601 Random Wire Tuner £42.02 NEW MODEl 

£195.00 

£141.00 

£81 .65 
£111.30 
£234.60 
048.45 

£57.32 
OZ.OO 
£61.12 
£65.40 

£115.00 
£75.00 
£60.00 
£62.00 

£10.96 
£62.15 
£30.00 

Kenwood AT250 AulomaliC 066.00 Hf225 GENERAL COVERAGE RECEIVER £395.00 

A FUll RANGE OF RECEIVERS FOR AIR·BAND - MARINE - SHORT WAVE - AVAILABU 

G5RV full sIZe £t6.50. hall sIZe £14.50 Full range of Anlenna - Accessolles plus lull range of VHF 
UHF - HF mobile Antennas Alpha HF llnears now available 

Full range of RSGB and ARRL publica lions In slack. FULL TEN TECH RANGE 
Pan Exchanges 'Nelcome. Second hand Irsts dally NOW AVAILABLE 

Send S.A E lor details of any equipment 
HP terms AccessiBarclaycafd facilities 

Open 6 days a week 24 Hour Mall Order Service. 
Goods normally despatched by return 01 post 

"Paragon". "Corsair", 
"Argosy". "Century". " OmOt V" 

plus all accessories 

Phone 0942-676790. 

STEPHENS JAMES LTD. 
47 WARRINGTON ROAD, 
LEIGH, LANCS. WN7 3EA. 
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8 o A T o N G 
LIMITED ELECTRONICS 

For products you can rely upon 
to give amazing results 

For information on Active Antennas, RF Amplifiers, Converters, 
Audio Rlters, the Morse TutlJr and Speech Processors 
send or telephone for a free catalogue and selective data sheets 
as required. 
All our products are designed and made in Britain. 
Orders can be despatched within 48 hours subject to availability 

~ - VISA AND ACCESS WELCOME - !:! 

Clayton Wood Close 
WesfPatk 
Leeds LSt6 fOE 
Tel: 0532744822 

I)))) ) ) ) ) ) ) ) ) ) ) ) ) 
ANTENNAS TONNA (F9FT) lIE VlFi\JIIF MnMA SPECIALIST 

5 element . 

1'-
4 element crossed .. 
9 elemenllixed . 

144143511111z 
£SO .71('1 9& 19e1eme1l10scar . 

POWER SPUT1BIS 
£61 .07('1 2 way 144MHl . 

4wayl44MHz 
12511M11z 2way'3~MHl 

£29.39111 23e1emen1 ... £61.07Ibl 'way'35MHz . 
. 07.26(31) 4 x 23e1e - staoong lrame - power 2 way 12SOMHz 

03.12(11 spll"er £175 .00(11 4way1250MHz 

PIIACTIC.II. WIRElISS PIIOJECT KITS 

BADGER 144MHl ReceIver 18.70 BCt07 0.16 
OmR 50MHl RecetYef 52.90 SC108 0.16 
AnY TUNING INDICATOR 29.60 SC109 0.16 
OOVINTON f 10 V Convertef 22 .70 SCIlla 0.17 

BC214l 0.13 AXE Signa! Tracer 62.00 SC237 012 n CHEN LeA Bndge 37.80 BC337 0.13 WOODSTOCK ShOrtwave Converler 31.90 BC549 0.12 
WESTBURY WobbuIat()( 19.90 SC559 0.12 
SI MPLE 5OMHzCONV£RIER 23.30 Bf1 99 0.26 

Bf200 042 

OmlllCTORS IIIOOCTORS 

555 0.28 7805 0.44 KANK333J 0.15 
556 0.51 7812 0.44 KANK33J4 0.75 
741 0.21 781 5 0.44 KANKl3J5 0.75 
002' 4.61 782. O.SO 
00130£ 1.00 - 0.53 11IfIOIO$ 
001 40£ 0.60 7&l09 0.57 

CA3240f 1 10 l M317K 2.55 T50·2 0.45 
HA1 197 1.75 l M31n 0.80 lSO-6 0.55 
Lr~1 .55 l M723 0.55 168·2 

:~ l M380 130 C1060 0.43 168·6 
.51 \'0005 0.30 

9 element portable 
9 element crossed 

05.19(11 2way1296MHz . 
£62.111(11 1296M11z • way 1296MHz 

£48 .36(bl 
£57 .S3(bl 
£45.69(tl 
1:55.76(tl 
O3.36{tl 
£43.36(tl 
O3.36{tl 
£43.36(tl 

.03.35(tl 
£43.36(tl 

MEaN 2 50MHl Transverter p 44MHJ IF) 43 ,30 
Am MORSE MODEM (b cludJ!'9 Casel 36.60 

l M386 
"MElli" caMPUlEITS 8F224 O.SO MCt350 27S SBl! Miler 

13elemcn! .. 
17element .. 

£49.06(11 23elemen1 02.29(bl 2way2300MHz 
£'66.24(a) 4 'I( 23 ele _ Slacking lrame _ power 4 way 2300MHz 

spll"er £175.00(11 AIIIREW HBJAX 

:1 OO.43(a) ~5!~~lle _ Slacking l ;ame[~9~7~:~ ~~FC~~ectors £4 .701m 
£16 .8O{t l 

19 element 06.64(al sphnel ...... £250.00('1 
1ge~men1Crossed £42.44('1 TELESCOPIC MASTS - STACKING 
2\ elemen1432MHz £47 .61('1 ZlOIIIIIz FRAMES - COAXIAL CABLE - ROTA· 
21 el<men1AlV £47.61111 2~ele111enl £43.47(bl TORS ETC 

TWO lONE OSCILlATOR 31 .00 
MEON SOMHI Transver1et (28MHI IFI 49.90 
CAPACITANCE METER 26.SO 
FEl DIPOSCILLATOA 25.20 
AOOONBfO 16.50 
SA nEAY CHAAG£R CONTROLLER 12.40 
MORSE SE NDI NG TRAINER 17.20 

MElli 11WISYUImI PA KIT 
AvaIlable IOf 2 4 or 6 Metres 20 WaftS OUT 101 0 5 
Wall ItI Can be housed Wllhln the Meoo endosore 
If'I ,) sep.1rate !lUisl bm: supplied With lhe ., 44 .00 

BF241 0.30 
Bf961 0.69 
Bf9B I 0.118 
JJO.1 0.57 
J300 0.51 
JJIO 0.51 
TIP41 0.37 
VN10KM 0.65 
VN10LM 0.80 
2N2369A 0.45 
2N3055 0.56 
2N3819 0.56 
?N3866 1.50 

MCI 458 040 7.SO PCB 5.65 MCI 496 136 
som 2.65 CRYSTALS RELAY 

l~ Sl1621 9.00 OifCASTBOX 
SlI640 8.30 IOMIiI 1.30 

SWITCHES Sl6270 2.80 21MHl 4.80 
Sl644Q 5.00 22~HI 4.50 SPOT MIN IOGGU: 070 
TBA820MO.69 24 3MHl 6.90 

DPOl MIN TOGGL£ 0.82 
fL071 0.45 3I

t
'3MIU4.50 

lPl2 WAY 0.85 !LOn O.SO 38 JMtl/ c 50 
39 eMlll 4.80 '2P6 WAV 0.85 TlOll4 11.75 

XR2206 450 '2MHl 'SO 3P 4WAV ' .85 
XR2211 405 116MHl 4 SO 4P3 WAY 0.85 

AJI pllteS Illclude VAT P1ease add ca"~ge I.) £5 00 (bl £2 20 (cl £120 UK MAIN LANO ONLY ACCESS or VISA 
caldholders telephooe your order for Immediate dispatch Callers welcome. but by t~phone appointment only, please Send 
SOp IOf our talaklgue whIch contams the luU speclhcatiDOS 

MORSf K[V Ilion Speed Key Melal Base ' .SO 
ALL PRICES INCLUDe VAT ADD n 15 P&P All Comoonefl/s iI~ to full 

SOU)(RING IRON 15 Wan 4.20 ~t';;~~~~S~~~~~~~~:I7~ft,:'!~ ~~~~' 
O£SOlO[R1NG TOOL 4.90 lor tret {JnCt ItSt ChtQut P D Of Acctss (0 
SOlDER22SW9100g Reel 220 
PCHORILL 12\foc .,. CPL ELECTRONICS SOLE U.K. 0lSTR18UTOR RANDAM ELECTRONICS (P) 

FREEPOsr. ABIHDON, OXON, OX14 18R. 

TEL: 
0532 

509581 

T.I: (02351 23080 (2411"1 
PRO T 0 TVPING BOARD 400 Tie Points 
MINIATURESI[)£ CUITERS 
MINIATURE SNIP[ NOSED PliERS 

AIR SUPPLY 
83b HIGH STREET 

YEADON, LEEDS LS19 7TA 
SHOP JUST TWO MINUTES FROM LEEOS BRAOFORO AIRPORT 

3.95 
2.70 
2.70 

8 Southdean Close. Hemlington, Middlesbrough TS8 9HE. 
Telephone 0642 591157 

FAX: 
0532 

508772 

AIR BAND RADIO SPECIALISTS 
Hours: 

10.00-13.00 
14.00-17.30 

For the very best in hand-held, car and base receivers, Scanners etc. Signal R537/S: R535-With full VHF & 
UHF MIL: WIN 108: HF225: SONY AIR 7: PR080: AOR 800E: 900: 2002: & Soon 3000: COBRA SR925: 
UNIDEN 100XL: 100XLT: 200XLT: 175XLT: 590XLT: 950XLT: BLACK JAGUAR MKIII : MVT-5000: MVT-6000: 
(100ch SCANNERS WITH VHF & FULL UHF MIL). Plus a full range of books, aerials and accessories, 

charts, models, pilots products etc, etc. 
IF YOU WOULD LIKE OUR INFORMATION PACK PLEASE SEND A SAE WITH STAMPS TO VALUE OF SOp_ 

~ AIRT?s~~o~s ~A~~DU~~~~;~C.~~!D ~!D~20~y ~!N~A~UCTS ~ 
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Fig. 2 

Fig. 3 

Fig. 4 
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Ap INDEX 
RUGUST 1.989 

(New Radnor ) rec e ive d " ping s" of 
pictures , via meteor scatte r, from 
television transmitters in Finland, Poland, 
Scandinavia and the USSR on Band III. 

The 28MHz Band 
"Total communications blackout on 

all AR bands above 14.350MH z until 
around 2100UTC ", reported Greg 
Lovelock G3111 (Sh ipston-on -Stour) on 
September 19. Our beacon chart, Fig . 9, 
adds weight to that Greg. 

Among the OX heard on 28MHz by 

Practical Wireless, Decemher /989 

Jl.a~ _ 
22.08 89 
23.08.89 
24 .08.89 
26.08.89 
27.08.89 
30.08.89 
31.08.89 
01.09.89 
02.0989 

03.09.89 
05.09.89 
07.09.89 
13.0989 
18.09.89 

-19.09.89 
2009.89 
21.0989 
23.09.89 
25.09.89 

Fig. 6 

Fig. 7 

Fig. 9 

8e')(" go 
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K821)Pl 
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NI2<l IB 
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OH2TEN 
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PY2AMl 
SKIIEN 
S48 
VE1HOI 
VE'lIEN 
VESYF 
VK2RSY 
VK5WI 
YK6RYA 
YSS TEN 
WA40JS 
WB9fYR 
WC8E 
W3SV 
W3YO 
W91)XI) 
'D8HF 
ZL 2MHf 
ZSILA 
ZS5YHf 
ZS6fW 
221 ANB 
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.IB4CY 

cloud 
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Augu'l 
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28 

cloud 
27 
34 

cloud 
30 
30 
23 
20 
15 
20 

26 27 28 1 9 30 31 

I 
__ .ll!iinc.tn1PLQl!Jj=I L~ 

5 
7 two small flares 

filaments & qUiescent prominences not counted 
12 cloud hampered observation 
9 
13 
10 two sub-flares, one small fl are 
10 group still very angry 

cloud cloud. medium flare and eruptive arch filament. 
I Group 22 de.Qrees long 

cloud four small flares 
10 I small flares and medium ribbon flare 
10 

cloud 
7 
7 sub-lIare and nbbon flare declining 
7 
10 

cloud hampered observatIOn 
shan hfe sub·flare 

Fig. 8 
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) 

) 

GAR EX ELECTRONICS 
WEATHER SATELLITE SYSTEMS 

) SPECTACULAR NEW ATARI ANIMATED SYSTEM 
) Garex are proud to announce that they are the first appoin ted dealer for this ) 

) 
incredible new Tlmestep product Following on Irom T,mestep's phenomenal ) 
success In the educallOn market a special low cost Alarl ST verSion of their ) 

) animation system IS now available Simply plug In you r eXisting receiver to view 
amazing pictures For the ultimate. add a Meteosa l receiver for unbelievably ) 

) smooth t4 frame animation that IS completely automa tic once set up Just walch 
the clouds roll byl New pictures are added tWice an hour If reqUired . the oldest 
being discarded automatically This sophistica ted package wil l run on any Atarl 
STI040 and compatible colour monitor . comes complete With all software and 
colou r-keyed Atarl Interface unit £299.00 
Optional 16 grey scale adaptor for colour monitor £24.95 
For those who would like a one-stop-shop. we ofter the complete package of a 
ready-to-run system 
Meteosat 8,sh and receiver . Atan Interface unit. Grey scale adaptor. t41n Colou r 
Monitor. Atarl ST t040 computer. software (including demO-d iSC) AND. OF ( 
COURSE. ALL PLUGS AND CABLES 

On your doorstep £1 ,695.00 ( 

( 

NEW COMMODORE "AMIGA" INTERFACE AND < 

SOFTWARE 
Superb high resolution pictures 600 pixels x 400 lines. Compa tible With "PIXmate" 
THE fully leatured Image processing program £299.00 ) 

COMPACT FRAME STORE SYSTEM 
The baSIC MICROWAVE METEOSAT system. no complications . a complete plug 

) In and,9O package req Ui res no computer. no software. and can be up and running . 
< includ ing dish alignment Within 10 minutes Nothing more to buy Dish. Microwave 

Receiver. Frame Store. 121n bl w Monitor AND AL L PLUGS AND CABLES 
DeSigned by T,mestep. supplied by Garex £995 95 

. < < 
( 
(J SATELLITE ACCESSORIES ( 

£270.25 ( 
£92.00 ( 

£155.25 
£34 .95 
£24.95 

< 
( 

< 
( 
( 

( 

( 

( 

Meteosat Receiver Dish Inpu t and 2 watt audio output 
Meteosat Preamp 15dB gain 0 6dB nOise I lgu re GaAs FET 
NOAA to channel VHF Receiver 
NOAA BASIC Turnst ile antenna 
NOAA BASIC Preamp. 3 pole filter . boxed. 14dB gain 

SAE for full details and prices 01 other 'separates' 

* * * * 
GAREX VHF RECEIVERS * A Si mple but versa tile deSign capable of covenng SpOI frequenci S In th e range 

25-200MHz * Excellent sensitIVity (tYPically 0 4uV lor t2dB SINAD) * Double superhet (10 7MHz and 455kHz IFs) * ChOice of IF bandWidths from "W-SAT' to " 125kHz" PMR Slandards * The baSIC receiver IS Single channel crystal controlled ) * Mul tichannel opllon * 2 watt aud iO output stage haVing a low qUiescent cu rrent ) * Size: 153 x 33 x 13mm * ReqU ires 1O-14v DC supply 

) 
PRICES Stock Versions (fully assembled. aligned and tested boards) 6m. 4m. 2m 
and weather sat £49.95 

) Crystals extra . prices on request * MainS power supply modu le 
Other frequencies. speCial options. cased verSions 

GAREX VHF PREAMPLIFIERS 
* MIN IATURE - GEN ERAL PURPOSE * 

£15.50 
POA 

) 

) 

( 

< 
( 

* Compact size 34 x 9 x 15mm * Up to 26dB gain ) * Can be made for any frequency In the range 40-200MHz 

( 

( 

( 

( 

( 

* 3dB bandWid th '3MHz (at 145MHz ) * Low nOise ) * Input and ou tpul lmpedance 50 ohms * IdB compression ! 10dBm * Sa turated output ·t5dBm ) * Supply voltage B-17v DC at 5-tOmA 
Stock Versions (fully assembled . aligned and tested boards) 6m. 4m. 2m and 
Weather Sat £11 .45 
Alfband IIB-136MHz (reduced gain) £1 1.45 
Other frequencies 10 tre range 40-200MHz £13.75 

* HIGH PERFORMANCE * 2 metre PRE-AMPLIFIER ( * 3 band -pass stages for Improved selectiVity * 16dB gain With IdB NF * SWit ches 35 watts 

( 

( 

( 

( 

* RF switched (fa ll-safe act ion) gas-filled re la ys 
Assembled. tested pcb 
Boxed verSion 

) Gas-filled Relays as used In pre-amp 

£42.50 
£49.95 
£4.95 

) 

MAIN DISTRIBUTORS FOR REVCO ELECTRONICS LTD 
Prices i nclude UK P&P and 15% VAT 

Ask lor details of o u r interest Free Credi t 

GAREX ELECTRONICS 
HARROW HOUSE, AKEMAN STREET, TRING HP23 6AA 

_ TEL: TRING (044282)8580,_ }- , 
VISA and CHEDDINGTON (0296) 668684 . 

- Callers by appolntme>nt only 

62 

NE 'W 
GX-2 FAX SSTV TRANSCEIVE 
FOR THE BBC COMPUTER 

Superb performance, ease of use 
and a wealth of useful features in 
the two graphics modes. 
FAX 7-level greyscale for superb pictures. All rpm and 
IDCs. Optional direct printing with auto-phasing for top 
quality charts and pictures. 
SSTV Mono, line sequential colour and Robot colour. 
Fully compatible with SC-1 and Robot equipment. All 
timing standards. 
Send screens from graphics package, digitiser or GX-2's 
own sophisticated type-ahead system. 12 text sizes, 
individual colours for each character, specially designed 
character set for greater readability and lots of other 
facilit ies to produce good graphics screens as well as 
just text. 
Live type-ahead at all times and full facilities for using 
disc and printer. 
EPROM. interface, comprehensive instructions and all 
connecting leads for only £99.00 or £119.00 with FAX 
direct printing option. 
Send for full information on this amazing system. 

RX-8 
FOR THE BBC COMPUTER 

FAX, HF and VHF PACKET, Colour 
SSTV, RTTY, CW, AMTOR, 
UOSAT, ASCII. 
Receive them all with every possible feature. Printer and 
disc support. The best receive system ever. 
Complete system of EPROM, interface, instructions, all 
leads and demo cassette £259. 
Send for our brochure on this astounding product. 
And don't forget all ou r other goodies 
TX-3 RTIY/CW/ASCII TRANSCEIVE £20 
RX-4 RTIY/CW/SSTV/AMTOR RECEIVE £25 
TIFl INTERFACE for TX-3 and RX-4 £20 kit. £40 boxed. 
Morse Tutor, Logbook, Locator & RAE Maths programs 
for BBC, CBM64, Spectrum, VIC20 
More information available on everything . Please ask. 
Prices include VAT and p&p by return . 

~ technical software (P.W.) ~ 
Fron, Upper Llandwrog, Caemarfon U54 7RF 

Tel: 0286 881886 
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John Levesley GOHJL (Bransgore) was 
signals from stations in Japan on August 
28, Australia and South America on 
September 17, South America on days 
20,21 and 24, Australia and Japan on the 
23rd and Japan on the 24th. 

Propagation Beacons 
As usual , my thanks to Mark Appleby 

G4XII (Scarborough). Chris van den Berg 
(The Hague). Vaclav Dosoudil OK2PXJ 
(Kvasice) ,Henry Hatfield, John Levesley, 
Greg Lovelock, Ted Owen (Maldon), Fred 
Pallant, Ted Waring and Ern Warwick, for 
their detailed 28MHz beacon logs from 
which I compiled our master chart for the 
period, Fig. 9. 

Ern Warwick heard S48 on 28.272MHz 
at 1248 on September 4 and Greg Lovelock 
said, "it appears to emanate from South 
EastAsia ." Greg also reported that KF4MS 
is now on 28.301 MH z, Henry Hatfield said 
that ZS6PW was "very loud and clear" on 
September 22 and Mark Appleby copied 
"KW7Y/B KW7Y/B MARYVILLE WASH 5 
WATTS" on 28.223MHz at 1850 on the 
23rd. 

Fig. 10 
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Fig. 11 
I had the pleasure of meeting Ted 

Owen, Fig. 10, when he visited the Chalk 
Pits Museum (Amberley, Sussex) in 
August. Ted is an ex-Marconi man with a 
wide experience of engineering and 
operation in the world of wireless 
communications. 

Ern Warwick logged signals on most 
days from IK6BAK and PY2AMI on 24.915 
and 24 .931MHz respectively , OH2B , 
LU4AA, ZS6DN/B, 4U1UN/B and 4X6TU/ 
B on 14.100MHz and DKOWCY on 
10.144MHz. In addition he sometimes 
heard PY2AMI on 18.100MHz and CT3B 
and KH60/B on 14.100MHz 

Tropospheric 
The slightly rounded atmospheric 

pressure readings, Fig. 11 , were taken at 
noon and midnight from the Short and 
Mason Barograph installed at my home 
in Sussex. 

While conditions were good, Simon 
Hamer received BBC Radios Devon and 
Cornwall, Radio Ulster, ILR Downtown 
Radio (Belfast) and Ireland 's RTE FM 1, 2 

and 3 on August 20 and the Benelux 
countries, France, West Germany and 
Scandinavia on the 21st. 

A variety of continental f.m. broadcast 
stations added interest to Band II early on 
the 30th and, at 1045, while the weather 
was changing from the west, I logged a 
test card from Ireland's RTE in Band III. 
This opening carried on for most of the 
day because I found negative pictures 
from France in Band III and several strong 
French stations in Band II, using my 
Plustron TVR5D with its own rod antenna, 
while parke'd at a couple spots in Sussex 
at 1320 and 1601 . Tropo-conditions were 
good again on September 6when, around 
1030, I logged negative pictures from 
France in Band III and several French 
broadcasters in Band II and although 
parked under trees during the afternoon, 
these French stations could still be seen 
and heard. 

At the u.h.f. end on 934MHz, John 
Levesley UK-627 received signals from 
GY-186 in Guernsey at approximately 
160km on August 27 and 29 and 
September 17 and 20. 

Broadcast Round-up Peter Shore 

With the evenings drawing in , it is now 
the time to sit down at the receiver and 
tune around the world . The f irst round of 
frequency changes has ended, with a 
smaller set due in November, but 
otherwise it has to be said that the world 
of international broadcasting continues 
to be rather quiet. with no startling 
developments, other than the usual 
complaints from broadcasters of lack of 
funds. 

Radio Canada International , which I 
have reported in previous editions is in 
dire financial straits, managed to offer a 
brief reprieve to its German language 
service which was face with imminent 
closure when a "new and novel initiative " 
from outside the station was announced. 
It is not known how successful this w ill be, 
and whether other language sections 
within RCI will be able to benefit. But 
anything that keeps such a station on the 
air has to be good for listeners everywhere. 

The Voice of America meanwhile has 
failed to renew its relay agreement with 
Radio Costa Rica. VoA has broadcast five 
and a half hours of its programmes over 
Radio Costa Rica since 1985. 

The Caribbean island of Montserrat 
was in the news when Hurricane Hugo 
caused massive devastations. The island 
has also suffered with th e closure of the 
Deutsche Well e relay there at the end of 
June and the planned withdrawal of all 
DW's financial and technical support at 
the end ofthis yearfor Radio Antilles. This 
may also affect the relay facilities of the 
BBC, VoA and Radio Canada International. 
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A North American religious 
broadcaster , the High Adventure 
M inistries, which runs stations in 
California, KVOH, and in Lebanon will 
soon be reaching out to the Pacific. Based 
in Guam, the new station will start 
operating in late October or early 
November, if all goes according to plan , 
using a 100kW sender with the callsign 
KHBN . 

W ith continued tension between 
Turkey and Bulgaria, TRT broadcasts are 
being jammed. Reports from the Turkish 
capital suggest that in excess of 30 
jamming stations have been established 
during the summer, based on Soviet 
equipment, bring the estimated total 
number of jamming facilities to around 
250. Turkish sources suggest that the 
jammers may also be used against West 
European broadcasters ' Bulgar ian 
services. 

Reception of the BBC World Service in 
West Africa and South America improved 
at the start of October with the introduction 
of two new transmitters together with a 
comprehensive new antenna system. A 
new morning service to Africa will provide 
extra choice for listeners between 
mainstream WS in English and regional 
alternatives. Then, when Africa sleeps , 
the new transmitters will serve South 
America during the prime evening hours. 
There is also a new morning service to 
South America for the first time. 

European Stations 
All times UTC (=GMT) 

English language broadcasts from BRT 
Brussels are now: 

0800 on 6.035 (Monday-Friday to 
Europe) , 21 .815 & 11.695MHz (Monday­
Friday to Asia/Australia) 

1000 on 26.05 & 21 .81 MHz (Monday to 
Friday to Africa) 

1330 on 21.81 (Monday-Saturday to N. 
America) & 21 .815MHz (Monday-Friday 
to Asia) 

1630 on 17.58 & 21 .81MHz (Monday­
Saturday to Africa) 

1830 on 11.695, 5.915 & 1.512 (daily to 
Europe) 

2200 on 5.91 ,1.512 (da i ly to Europe) & 
9.925MHz (daily to N. America) 

0030 on 9.925MHz (daily to N. America) 
Belgium's French language service, 

RTBF, has a French DX programme on 
Sunday at 1130. The frequencies used are 
9.925 to Europe and 25.545MHz to Africa. 

The Voice of Greece has moved from 
9.905 to new 9,395MHz, in parallel with 
11 .645MHz for English news at 1920. 

The new schedule for Iceland's 
Rikisutvarpid to Europe is: 

1215·1245 on 13.745, 13.79, 15.676 & 
15.78MHz 

1855-1930 on 9.268, 13.83, 13.855, 
15.767 & 15.78MHz 

and to North America 
1410- 1440 on 13.79 , 13.855 & 

15.767MHz 
1935-20100n 15.767, 15.78& 17.44MHz 
2300-2335 on 13.855, 15 .767 & 

15.78MHz 
Italy' s commercial IRRS station which 

is heard on Sundays had moved to 
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9.86MHz. A stat ion called World News 
and Information Radio, WNIR, based in 
the Ameri can state of Maryland, is heard 
at 0900. Programmes from the United 
Nations are carried by IRRS. 

Radio Sweden's moose mascot has 
donn ed a warm scarf for the winter 
schedul e and has told us that the 
broadcasts in English through until March 
are : 

Europe 
1530 on 21 .655MHz 
1800 on 7.265, 6.065 & 1.179MHz 
2100 on 11.705,9.655 & 1.179MHz 
0000 on 1.179MHz 
Asia 
1230 on 21 .57 , 17 .74 & 15.19MHz 
1400 on 17.74 & 11 .905MHz 
0100 on 9.64, 7.225MHz 
North America 
1530 on 21.61 & 17.88MHz 
0230 on 11 .705 & 9.695MHz 
Latvian broadcasts continue from 

Radio Sweden at 1745 on 6,065 and 
1.179MHz daily. 

Swiss Radio International's European 
English language transmissions are now 
at 0730,1300, 1830 and 2230. Frequencies 
used from SRI's European transmissions 
are 3.985MHz between 0600 and 1100, 
1330 and 2045; 6.165 and 9.535MHz 
between 0600 and 2045 ; 12.030MHz 
between 1100 and 1330. 

Intercontinental English transmissions 
are : 

0200 on 17.73, 12.035, 9.885, 9.725, 
6.135 & 6.095MHz 

0400 on 12 .035, 9 .885 , 9.725 & 
6.135MHz 

0630 on 21 .520(s.s.b.), 17 .57, 15.43 & 
12. 

0830 on 21 .695, 17.67, 13.685 & 
9.56MHz 

1100 on 21 .77 , 17.83, 15 .57 & 
13.635MHz 

1330 on 21 .695, 17.83, 15.57, 13.635, 
11.695 & 9.62MHz 

1530 on 21.63 , 17.83, 15.43 & 
13.685MHz 

1830 on 11 .955 & 9.885MHz 
2100 on 21 .705 (s.s .b.), 15.525, 13.635 

& 9.885MHz 
It is interesting to note that s.s.b. 

transmissions continue to be made by 
Swiss Radio - it is probably the only 
broadcaster which still does use s.s .b. for 
mainstream broadcasting (as opposed to 
feeders to relays). 

Vatican Radio still transmits in Nordic 

ATV 
Ireland is different! The Republic is of 
course a component part of the British 
Isles and has much in common with the 
rest of Britain . And then again a lot that is 
not. 

The differences are subtle but 
refreshing. If you haven 't been there yet, 
don't wait: I really recommend a visit. 
You'll love the hospitable welcome, the 
Guinness, the green letter boxes, the road 
signs that look familiar but not quite the 
same ... 

Amateur radio in Eire is different too . 
For a start there 's less of it, simply because 
there are fewer people in Ireland. Also , 
there 's no amateur l icence - honestly! 
Instead people who pass their test get an 
experimenter's licence, which is subtly 
different. 

Experimenters do not have an 
automatic right to all amateur bands and 
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languages at 1915 on 11 .715, 9.755, 6.185 
& 1.611 MHz with Norwegian or Danish on 
Monday, Swedish on Tuesday , 
Wednesday, Thursdays and Saturday and 
Finnish on Friday and Saturday. 

African & Middle Eastern 
Stations 

Radio France International has been 
heard on 3.305MHz presumed to be from 
Gabon, between 1900 and 2100. 

Radio Jordan's English service for 
Europe, and carried simultaneously in the 
Kingdom, is heard 0500-1420 on 13.655 
and from 1420 until 2200 closed own on 
9.56MHz. 

The Arabic Service may be heard: 
0330-0630 on 11 .955, 11 .94 & 11 .81 MHz 
0630-1600 on 11.81MHz 
1600-2330 on 15.435, 11 .81 & 9.835MHz 
Radio RSA 's current schedule for 

English is: 
0200-0300 on 11 .935,9.615 & 9.58MHz 
1100-12000n25.79, 11.90& 11 .805MHz 
1200-1300 on 21.59, 11.805 &9.585MHz 
1300-1400 on 21.59, 17 .73 & 11 .805MHz 
1400-1600 on 25.79, 21.59, 21.535 & 

11 .925MHz 
1800-1900 on 21.535MHz 
1900-2000 on 21.535, 17 .765 & 

7.295MHz 
The OX Corner programme can be 

heard on Sundays at 1440, 1835 and 1935, 
and on Mondays at 0230. 

The Voice of Turkey is heard with 
English for Europe three times each day 
at 0400,2000 and 2200, all on 9.795MHz. 

At 2200 add itional frequencies of 9.445 
(for North America), 7.76 (for South East 
Asia) and 9.665MHz (for the Middle East) 
are also used. 

The General Arabic service from 
Damascus is on the air: 

0500-1100 on 12.085MHz 
1100-1630 on 15.095 & 12.085MHz 
1630-1730 on 12.085MHz 

Asian & Pacific Stations 
All India Radio's General Overseas 

Service in English transmits: 
0000-0115 on 17.725, 15.11, 11 .745, 

11 .715, 9.91 & 9.535MHz 
1000-1100 on 17.74, 17.387 , 15.335, 

15.155 & 11 .86MHz 
1330-15000n 15.335, 11.81 &9.565MHz 
1800-1845 on 15.36 & 11.935MHz 
1845-1945 on 15.36, 11.935, 11 .62 & 

7.412MHz 

modes: on the other hand they are not 
entirely bound by amateur regulations. If 
they could put up a good case for operating 
on a non-amateur frequency (perhaps 
even a Band IVN frequency for a TV 
repeater output) this might well be 
permitted . Some people are of the opinion 
that a move to true amateur status would 
be beneficial. 

There are around 1200 experimenter 
licences in Eire: the original ones had 
single letter callsigns (!) and some of 
these are still active . It is estimated that 
some 250 amateurs are regularly on the 
air. 

There is plenty of interest in amateur 
radio , with field days and a few rallies. 
Amateur radio equipment, where it is 
sold, is abouttwice the UK price (crippling 
VAT, import duties and so on) . As a result 
many people build their own - or have it 

1945-2000 on 15.36, 11.935, 11.86 & 
9.755MHz 

2000-2045 on 11.86 & 9.755MHz 
2045-2230 on 11.715, 11.62,9.91,9.55, 

7.412 & 7.265MHz 
2245-2400 on 15.11 , 11.745, 11.715, 

9.91 , 9.535 & 7.215MHz 
Hindi to Europe from AIR is broadcast 

at 1945 on 11 .62, 9.91 and 7.412M Hz 
Radio New Zealand 's transmission 

between 0300 and 0730 now uses 17.705 
and 15.485MHz, whilst from 0900 until 
1205, the channels to check are 11.78 and 
9.85MHz. The evening broadcast at 1830 
to 2105 is on 15.485 and 11.78MHz. 

English from Radio Pakistan uses: 
0230-0245 on 21.49, 17 .725, 17.66, 

15.115 & 9.545MHz 
0715-1120 in 21 .575 & 17.565MHz 

(includes Urdu) 
1600-1630 on 21 .74, 21 .48, 17.895, 

17.565, 15.605 & 13.665MHz 
1718-1800 on 15.20, 11.57 & 4.79MHz 
FEBC in the Philippines now uses 

15 .45MHz at 0000-0200 instead of 
15.465MHz. 

Radio Veritas Asia, also in the 
Philippines, broadcasts at 0130 on 15.22 
and 15.36MHz and at 1500 on 9.525 and 
15.445MHz. 

The Voice of Free China in Taiwan has 
introduced a West German postal address. 
It is Postfach 200553, 5300 Bonn 2, West 
Germany. 

Voice of Vietnam English transmission 
are at: 

1100-1130 on 9.732 & 7.425MHz 
1330-1400 on 15.01 & 9.84MHz 
1545-1600 on 12.037 & 10.01MHz 
1600-1630 on 15.01 & 9.84MHz 
1615-1630 on 12.037 & 10.01MHz 
1800-1830 on 15.01 & 9.84MHz (also at 

1900,2030 & 2230) 

Central, SOJJthern & North 
Ameflcan ::;tatlOns 

Radio Havana Cuba with Spa nish to 
Europe is noted at 1800 unti l 2000 on 
21,67, 17 .71 , 15.295 & 15.23MHz. 

Radio Nacional del Ecuador uses the 
facilities of HCJB in Quito for Spanish on 
15.27MHz at 1730 for thirty minutes daily. 

Radio Educacion in Mexico City can be 
heard on 6.185MHz if propagation is good 
after 0610 once Vatican Radio clears the 
frequency. The Mexican station is on the 
air from 1200 until 0700 daily. The address 
is Angle Urraza 622, 03100 Mexico. 

Reports to Andy Emmerson GBPTH 
77 Fa/curt Way. Northampton NN2 BPH. 

sent from England. 
There are two amateur radio societ ies 

in Ireland, the premier being the IRTS or 
Irish Radio Transmitters Society. It was 
founded in 1932 but has its roots in the 
Dublin Wireless Club, which was founded 
in 1913. 

The IRTS is the member society for 
Ireland of the IARU and represents the 
amateur fraternity to the Department of 
Communications (which issues and 
controls licences). There is another, 
breakaway group called the Amateur 
Radio Society of Ireland or ARS I. I was 
unable to find anyone who could tell me 
much about this . 

So much for the background. You want 
to read about ATV and that's what the rest 
of this article is about. ATV, it appears, 
used to be a permitted mode in Eire until 
some twenty years ago. Then , as now, 
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100 PAGE COMPONENT 
CATALOGUE 

SEND OFF FOR YOUR COPY TODAY .. . 

• WE STOCK AN UNRIVALLED RANGE 

• ALL OUR COMPONENTS ARE FIRST CLASS BRANDED ITEMS 

• WE OFFER A SAME DAY SERVlCE ON ALL STOCK ITEMS 

• NO MINIMUM ORDER- IF YOU NEED ONE COMPONENT WE 
CAN SUPPLY ONE COMPONENT 

• WE HAVE ADOPTED A NEW LOWER PRICING POUCY + 
QUANTITY DISCOUNTS 

JUST FILL IN THE COUPON OPPOSITE AND POST IT TO THE 
ADDRESS BELOW. 

OR PHONE US ON 01-452 0161 
FOR YOUR FREE COpy 

CRICKLEWOOD ELECfRONICS LTD 40 CRICKLEWOOD BROAl)WA Y LONDON 
NW2 3ET TEL: 01-450 0995/452 0161 FAX: 01 ·208 1441 TELEX: 9149'n 

o 
ICOM 

~--' tCOM ............ 
~. ............... 

SEND OFF FOR YOUR 
CATALOGUE TODAY 

I WOULD LIKE TO RECEIVE. ....... . 
COPY(COPIES) OF THE 1989 
CRICKLEWOOD ELECTRRONICS 
COMPONENT CATALOGUE. 

NAME ......... .. .. .. .... . .... ...... . ... . .... .. . .. 

ADDRESS ............. .. 

Kent ·Showroom 

Why not come along and visit the 
ICOM Showroom in Herne Bay, where 
Andy Rudd G6MRI will be happy to 
answer any queries that you may have. 

In addition to the full range of new 
and secondhand ICOM products are 
many other well known brands such as 
T ana, MET, Diamond, T anna, Jaybeam 
and many more. 

Also available is a wide range of 
base, mobile and handheld scanners 
including AOR, Black Jaguar and the 
full Uniden range . 

VISA 
Ie ... (UK) Ltd ~. 

Unit 8/ 9 Sea Street Industrial Estate, Herne Bay, Kent CT6 8lD. Telephone (0227) 369464. 

Open: 9-5.30, Lunch 1-2pm. Mondays to Saturdays. 
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certain enterprising individuals were 
relaying 

British broadcast television signals, 
and apparently when questioned, some 
of these people said they were entitled to 
do this under the terms of their amateu r, 
sorry experimenter's licence. 

The authorities took a different view, 
naturally, and withdrew the right to 
transmit ATV. This ban did not extend to 
slow-scan, however, and the video 
fraternity built up a net of SSTV stations. 
All the same this was not real ATV, and 
gradually pressure built up to be allowed 
to transmit fast-scan amateur television. 

The political situation in Ireland is 
somewhat different to Great Britain's and 
is far too compl ex to explain here. Suffice 
to say, direct approaches to politicians 
are possible and in this case a bit of 
pressure in the right place brought about 
the legalisation of ATV once more. 

This happy event came to pass in 
November 1988 and ATV is now allowed 
to Irish experimenters, though only to 
class A licensees. The permit is provisional 
and on an annual basis. Portable operation 
is not allowed, and effectively operation 
can be on 70cm only. Most ATVers are on 
436 or 437MHz and there is a net every 
Tuesday at 20.00, with contact on 144.500. 
The SSTVers meet daily at 1330. 

With this renewed interest the British 
Amateur Television Club (BATC) thought 
it would be a good idea to attend one of 
Ireland 's major rallies and give the ATV 
community a bit of support. At the same 
time th e club could display its wares and 
perhaps recruit a few more members. 
Thus itcame aboutthatthree of the BATe's 
top team (and Paul's wife Jill!) made a 
visit to Dublin at the end of September. 

The rally is held in the Grand Hotel at 
Malahide, a seaside spot close to Dublin . 
Grand is the word for the large ballroom 
used for the rally: lots of room around the 
tables and no crowding at all. They were 
expecting around 400 visitors, so this was 
not on the same scale as your average UK 
rally; all the same, any shortage of visitors 
was made up by enthusiasm . Most people 
stayed to the end of the show, when much 

of the unsold items were auctioned to the 
the highest bidder. The Fingal Radio Club 
EI2FRC is the organiser of the rally, by th e 
way, Fingal being the name given to a 
district north of Dublin . 

The BATC occupied two tables and 
showed a large selection of books as well 
as our smart new pictorial display boards. 
Business was good: we recruited eight 
new members, signed up three renewals 
and did a brisk trade in books. In addition 
we were able to make new friends, renew 
old acquaintances and learn all about 
ATV in Ireland. 

Here then is a list of ATVers in Eire: 
EI2EM Charlie, Swords, Co. Dublin . 
EI3CZ Rod , Dublin 
EI3DM Bill , Dublin. 
EI3FW Craig, Greystones, Co. 

Wicklow. 
EI4BB Brendan, Dublin . 
EI4N , James, Dublin . 
EI5GG/GIOCJ Michael , Dundalk. 
EI6AS Albert, Clondalkin , Co . 

EI6EV 

EI6GU 
EI7CL 
EI7CZ 
EI7DF 
EI7GM 
EI8GB 
EI9GL 
EI9P 

Dublin . 
Donal, Portmarnock, Co. 
Dublin . 

Edward, Dublin. 
M ike, Dublin. 
Tom, Dublin . 
Rod, Swords, Co. Dublin. 
Paul , Dublin . 
Ben, Dublin . 
Paul, Dublin . 
Phil , Trim, Co. Meath . 

In addition EI7GT and EI9<!J expect"to 
be on the air in Dundalk by the time you 
read this, and EI9ED is receive-only in 
Kells, Co . Meath . All ATV activity is 
therefore concentrated around Dublin and 
the surrounding counties, but there is a 
possibility of an ATV repeater in 
Waterford . Th is, if it went ahead, would 
have its input on 70cm and output 
hopefully on a spare channel in Band IV or 
V. 

The day following the rally our team 
had to wend its way home, but not before 
we had visited the TVtransmitteron Mount 
Kippure high up in the Wicklow Mountains 

and the studios at Donnybrook (thanks to 
Radio Telefis Eireann and the kind people 
who showed us around) . Kippure is a 
really isolated spot, with a snowcat for 
emergency escape. If this fails there is a 
set of skis and finally a week's food rations. 
Notthe placeto getstuck in winter, though 
our visit was on the most glorious of days. 
A most pleasant memory and indeed a 
most agreeable and successful trip. We 
look forward to seeing some of our Irish 
friends at the next BATC convention and 
it won't be long before we visit Ireland 
again . 

As a footnote , it is interesting to note 
the lengths to which people in Eire go to 
receive British television . Virtually every 
house in Dublin has a monster antenna 
on a tall pole : some people use 96 X­
element German Yagis, others use a box 
of four multi-beams and some use 2.1m 
parabolic dishes with a gain of up to 20dB. 
Not surprisingly there is no planning 
authority necessary to erect this kind of 
array. Dublin now has a cable TV system 
which relays BBC , lTV and satellite 
channels but other parts of the country 
will be without these until the 2.5GHz 
MMDS (multi-point microwave 
distribution service) is installed. In the 
interim unlicensed re -broadcast systems 
are allowed to proliferate , on the 
understanding they will be closed down 
once MMDS comes along . One of these 
re-broadcast systems at Dunmore East, 
near Waterford, uses a 10m parabolic to 
pick up signals from across the Irish Sea. 
Frequency changers and a.g.c. circuits 
then feed these signals to Band IVN 
transmitters, using 40 watts per channel! 
There are several of these systems, mostly 
with powers of between 10 and 40 watts 
per channel; some also relay sate llite 
television. Simpler systems pick up 
Preseli, pass it through a distribution 
amplifier and relay it on the same channels 
but with vertical polarisation. The 
operators recoup their costs by s'upplying 
subscribers with a Colour King antenna 
and a pre-amp: the charge is £50 a year 
and some systems have subscriber bases 
of several thousand. Amazing! 

Next month, On The Air takes on a whole new 
look and becomes "Back Scatter". 

With the January issue, Practical Wireless is 
looking towards the 1990s and "Back Scatter" 

is part of the new style. 
Make sure of your copy and read all about 
what has been happening on the bands, 
whether you are a licenced amateur or 

short wave listener, 
"Back Scatter" will have all the news. 

KEEP SENDING IN YOUR REPORTS TO THE ADDRESSES AT THE TOP OF EACH COLUMN 
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Swap Spot . . .......................................................... .... .. ... ......................... 28 
Swap Spot ............................................................ ................... ................... 32 
Swap Spot ........................................................... .................................................................. 33 
Swap Spot .................................................................................... ..... ................................. 39 
Swap Spot ................................. ......................................................................................... 40 
Swap Spot ... .... ................................................................ ... ..... ...... . .. 42 
Swap Spot .............................................................. .............. ... ....................... ............... ..... 43 
Swap Spot . . ... ...... ........... ... .... . 44 
Swap Spot ...................... . ........................................................................ 44 
Swap Spot .................... ..... . .. . .......................... . ....................... .................... 45 
Swap Spot ............................................................................................................................... 47 
Swap Spot .................................. ....................................................... .. .... ............................ 47 
Swap Spot ........................................................ ...... 48 
Swap Spot . ... ... ... ............................ . .......................... .. 53 
_p~ ... m 
Write On .............................. ..................................................... .......................................... 14 
Write On ............................................................................................ ... ..... .... 10 
Write On .................................................................................................................. 12 
Write On . 
Write On ..................................................... . 
Write On .. . 

............................ 12 
........................................... 12 

......... 12 
Write On .......................... . 
Write On 

.. .. .......................................................... .. ............... ........ ............ 12 
......................................... 12 

Write On 
Write On .. . .......................... . 
Write On ........................... . 
Write On 

............................................ 12 
........................................................ 12 

.......................................... .... .. .......... ... .... 14 
..... ....... 16 

Write On ............................................................................................................. . ... 10 

Special Offers 
Filter Handbook - A practical deSign gUide ........................ ............................................. 44 

Gamma LH735 Double Onve Headphones ............................................................ ..... ..... ... 38 
Guide to Broadcasting Stations 20th Ed ............................... .. ..... .. ... ................................. 21 
Hamdisk 1 & 2 ..................................................................... 29 
leicester Show Voucher Number One ........................................................ .................... 43 

leicester Show Voucher NumberTwo .......................................................................... _ .. 29 
Miniature Dual -band Antennas and Mounts ....................... ... .. ..................................... 37 
Newnes Short Wave Listening Handbook ........ .... .. ....................... .................................. 15 
Radio Information Cassette - 1 .. 40 

Competitions 

June 1989 
Nov 1989 
Jan 1989 
Mar 1989 
Mar 1989 
Nov 1989 

Mar 1989 
Mar 1989 
July 1989 
Aug 1989 
Dec 1989 
Dec 1989 
Dec 1989 
Oct 1989 
Jon 1989 
Oct 1989 

Apr 1989 
May 1989 
June 1989 
Jan 1989 
Feb 1989 
Oct 1989 
Aug 1989 
July 1989 
Mar 1989 
Sept 1989 
Nov 1989 
Dec 1989 
Feb 1989 
Nov 1989 
May 1989 
Apr 1989 
Jan 1989 
Sept 1989 
Mar 1989 
July 1989 
June 1989 
Oct 1989 
Sept 1989 
Oct 1989 
Apr 1989 
Mar 1989 
Sept 1989 
May 1989 
Nov 1989 
Dec 1989 
Oct 1989 
Jan 1989 
Sept 1989 
Apr 1989 
Aug 1989 
Nov 1989 
Mar 1989 
Jan 1989 
Oct 1989 
May 1989 
Oct 1989 
Jan 1989 
July 1989 
June 1989 
May 1989 
Feb 1989 
Dec 1989 
Jan 1989 
Oct 1989 
Apr 1989 
Aug 1989 
Aug 1989 
July 1989 
June 1989 
Mar 1989 
May 1989 
Sept 1989 
Feb 1989 
Nov 1989 
Dec 1989 

Sept 1989 
Dec 1989 
May 1989 
Oct 1989 
Oct 1989 
Nov 1989 
Sept 1989 
Apr 1989 
Nov 1989 

Mizuho MX transceiver ........... .............................. ............. .. ............................................. 48 June 1989 
Wordsearch ............................................................................................................................ November 1989 
Wordsearch .......................................................................................................................... December 1989 
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PRACTICAL WIRELESS ~' VISA 

PCB SERVICE 
Pri nted circu it boards for Practical Wireless constructional 
projects are ava ilable from the PW PCB SERVICE. The boards 
are made in 1.5mm glass-fibre, and are fully tinned and drilled. 
All prices incl ude postage, packing and VAT for UK orders. 

Orde rs and remittances shou ld be sent to : PW 
Publishing Limited, FREEPOST, Enefco House, The Quay, 
Poole, Dorset BH15 1PP, marking you r enve lope PCB 
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 Access or Visa. A telephone answering machine 
w ill 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 

WR261 
WR260 
WR259 
WR258 
WR257 
WR256 
WR254 
WR253 
WR252 
WR251 
WR250 

WR249 
WR248 
WR247 
WR246 
WR244 
WR245 
WR243 
WR242 
WR241 
WR240 
WR239 
WR238 

WR237 
KANGA 
WR236 
WR235 
WR234 
WR233 
WR232 
WR231 
WR230 
WR228 
WR227 
WR226 
WR298 
WR225 

I Title of Article 

AM TX FOR 1.8MHz 
10MHz RECEIVER 
10MHz RECEIVER 
10MHz RECEIVER 

I 

LOW BAITERY WARNING 
ACTIVE FILTER 
TX CONTROL FOR MOBILE USE 
TS940S MODIFICATION 
TWO TONE OSCILLATOR 
RF OPERATED RELAY 
DC/AC POWER CONVERTER 

I 
"MARLBOROUGH" MF CONVERTER 
"BADGER" 144MHz RECEIVER 
ZENER DIODE TESTER 
"PORTLAND" RF VOLTMETER 
PRACTICE MORSE KEY 

I 

STOPBAND FILTER FOR PW BLENHIEM 
VHF MONITOR RECEIVER (AUDIO) 
"ORWELL" VARICAP TUNE OPTION 
"ORWELL" MED. WAVE RECEIVER SET 

Issue 

NOV89 
OCT 89 
OCT 89 
OCT 89 
SEPT 89 
AUG 89 
JULY 89 
JUNE 89 
MAY 89 
FEB 89 
JAN 89 

DEC 88 
OCT 88 
AUG 88 

JULY 88 I 
JULY 88 
JUNE 88 
APRIL 88 
MAR 88 
MAR 88 

Price 
£ 
TBA 
5.00 
5.00 
5.00 
5.88 
6.96 
5.08 
5.54 
6.52 
3.80 
3.22 

4.60 
9.10 
3.56 
3.59 
2.96 
2.90 
2.30 
2.90 

9.10 

"OITER" 50MHz RECEIVER 
f--

JAN 88 7. 10 
----J.- j---

RITY TUNING INDICATOR 
HIGH STABILITY VFO (see issue) 
"BLENHIEM" VHF CONVERTER 
MAINS ON/OFF FOR BAIT RADIOS 
SIDE·TONE OSCILLATOR 
"DOWNTON" F-V CONVERTER 
"AXE" SIGNAL TRACER 

I ;'BLANDFORD" RECEIVE CONVERTER 

"ITCHEN" LCR BRIDGE 
"WOODSTOCK" SW CONVERTER 

NOV 87 
OCT 87 
SEPT 87 
SEPT 87 

JUNE 87 I 
JUNE 87 
MAY 87 

APRL 87 

APRL 87 I 
MAR 87 

5.20 

4.50 
3.00 
2.70 
3.90 

9.20 

9.70 

3.40 
4.10 

0202665524 

Board 

WR219 
WR218 
WR224 

Title of Article 

MASTHEAD PRE-AMP psu 
MASTHEAD PRE·AMP FOR 144MHz 
"WESTBURY"BASIC WOBBULATOR 

r---- ---
WR214 MOD SRX-30D (AU DIO) 
WR223 HIGH-IMP MOSFET VOLTMETER 
WR222 "TAW" VLF CONVERTER 
WR216 LF BANDS ACTIVE ANTENNA 

Issue 

FEB 87 
FEB 87 
JAN 87 

WR220 GET STARTED LOW-COST CONVERTER 

DEC 86 
DEC 86 
NOV86 
NOV86 
OCT 86 
OCT 86 
SEP86 
JUN 86 
MAY 86 
APR 86 
MAR86 
MAR 86 
JAN 86 
JAN 86 
JAN 86 

WR217 AUTOMATIC NICAD CHARGER 
WR215 SIMPLE 50MHz CONVERTER 
WR213 MOD FRG·7 (CARRIER Osc) 
WR210 "ARUN" PARAMETRIC FILTER 
WR211 "MEON" FILTER (SMALL) 
WR209 SIMPLE AUDIO OSCILATOR 
WR208 RF SPEECH PROCESSOR 
WR207 CRYSTAL CALIBRATOR 
WR206 RTTY/MORSE MODEM (Plug -in) 
WR205 RTTY/MORSE MODEM 

---I!---
WR204 
WR203 
WR199 
WR202 
WR201 
WR200 
WAD302 
WR197 
WR198 
A005 
A004 
WAD249 
WAD280" 
WA002 

wa MEDIUM WAVE LOOP 
SIMPLE CAPACITANCE METER 
"MEON" 50MHz TRANSVERTER 
ECONOMY UHF PRE-SCALER 
ADD-ON BFO 
LOW-COST CRYSTAL TESTER 
BAITERY CHARGER CONTROLLER 
"COLNE" (Osc/Converter) 
"COLNE" (Product Det/Audio) 
"COLNE (VFO) 
"COLNE" 3.5/114MHz RX (RF Amp) 
MOD FRG -7 (BFO) 
TRIAMBIC KEYER 
"TEME" (RECEIVER) ----

I 
NOV 85 
OCT 85 
OCT 85 
SEP85 
AUG 85 
JUL 85 
JUN 85 
JUN 85 

I 
MAY 85 
APR 85 
APR 85 
FEB 85 
FEB 85 
JAN 85 

WAOOl "TEME" (VFO/DOUBLER) DEC 84 
WAD246 "DART" FOLLOW-UP DEC 84 
WR196 "TEME" 7/14MHz WRP (TX) NOV 84 
WR195 STABLE TONEBURST NOV 84 
WR194 MOD FRG·7 (FM/SaUELCH) NOV 84 
WR189/92 Pair BUG KEY WITH 528-BIT MEMORY OCT 84 
WR190 MOD FRG·7 (SWITCHING) I OCT 84 
WR187 MORSE SENDING TRAINER JUL 84 
WR185 AUTO·NOTCH FILTER JUN 84 
WR184 SIMPLE TOp·BAND RECEIVER JUNE 84 
WR183 TOP-BAND DF RECEIVER APR 84 

~;~ ect :-~~~;;~:~~v:;;:;:l;uAL::4 
WR169 "SEVERN" (TRANSMIITER) JUL 83 
WR168 "SEVERN" (CH.OVER/SIDETONE ) JUL 83 
WR166 "SEVERN" (RECEIVER/AUDIO) JUN 83 
WR165 "SEVERN" (VFO) JUN 83 

WR167 
WR160 
WR156 
WR143 
WR144 

WR126 

WR095 
WR068 

-
RTTY TERMINAL UNIT FOR ZX81 
LMS REGENERATIVE RECEIVER 
REPEATER TIME-OUT ALARM 
ATV CONVERTER 
IAMBIC KEYER 

"EXE" 10GHz TRANSCEIVER 

TRANSCEIVER POWER SUPPLY 
AF SPEECH PROCESSOR 

I 

JUN 83 
FEB 83 
NOV 82 
APR 82 
MAR 82 

AUG 81 

~lSEP80 
JAN 80 

Price 

£ 
I--

2.50 
4.20 
3.50 

f-
3.00 
2.90 
2.80 
2.40 
2.40 
2.40 
3.60 
2.70 
8.10 
3.10 
4.30 
4.10 
2.10 
2.80 
5.40 

3.00 
2.80 
6.70 
3.70 
2.50 
2.50 
3.00 
3.90 
3.90 
3. 10 
3.10 
3.00 
7.10 
4.30 
t-

2.80 
4.00 
3.70 
2.60 
4.50 
8.50 
4.50 
4.50 
6.50 
6.50 
6.50 
6.50 

2.40 
14.90 
6.50 
6.50 
6.50 
5.20 

7.80 
5.20 
5.20 
7.10 
6.50 
f-

7.70 
f-

3.85 
5.20 

HAVING DIFFICULTY GETTING YOUR COpy 
OF PRACTICAL WIRELESS ? 

Then place a regular order 
with your newsagent 

NOW I 
• 

Practical Wire less, December J989 

-~ ---------------, 
Ioe-;;r N ew sagent, Distributed by Seymour I 

1 p lease reserve / de liver m y month ly 1 

1 copy of PRACTICAL WIRE LESS 1 

1 NAME ........... .... .. ... ...................... ....... .. .................. ........ 1 
1 ADDR ESS · .. · ........ · ...... ··· .... · ........ ·· .... · .. ·· .... ···· .......... ·· .. · .. 1 
1 · .......... · ........ · ........ · ........ · .... · .... · .. · .... · ...... · .. · ........ ...... · ...... · 1 

1 :::::::::::::: :::: :: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 1 

~igned =.====.===.====~=~ 
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USE~ '1'815, 
-r SMALL ADS Whilst prices of goods 

shown in advertisements 
are correct at the time 
of closing for press, 
readers are advised to 
check with the advertiser 
both prices and 
availability of goods 
before ordering from 
non-current issues of the 
magazine. SPAC:E: 

The prepaid rate for classified advertisements is 42 pence per word 
(minimum 12 words) , box number 60p extra. Semi-display setting 
£13.90 per single column centimetre (minimum 2.5 cms) . 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 BH1 5 1 PP. 
Telephone (0202) 676033. 

Receivers 

SAV E t 40.00!! N~w rcah~lK" Pro 2ttl5 Scanlla ~SM Hz-
52()M lll & 7(.J.)M Hz- l 3()()M I II . .uK) channL,I ... . Pn t:c now 
£2'!'1 .'I5 (wa' OW.'))). 1',\1' I' r« !! LI NK ELFC I RUNIC'S . 
21.'-: LlIlcolli Rll,IU . I\:tcrbomu!!h PI: I 2NE. tvlall ordL' r hot hne 
Td: 0713 ~57.' 1 (VI"-1. Aco.:" \lr t\rncnCiIll [:xpr" ....... m:n: ph,:d) . 

B.F.O. KITS . rc,t.lh'c!<I \lIlglc-'ltk hand o n a lmo ... t any radln. 
(t 1.'15 . AI", SI"plch"'l' FMlAIR MW [<) .'15. CO RRI(;/\ N 
RAD IOWATCI I. 7 Y" r~ SIrCCI. AH KAX RAR 

f{ E(,EIVEH IUII'o) 1\ {\liiD J-.:!tI \lIl l \\Ilh 1ll ,II1UIII k :1l1 L '141011 

A L' I\\.P C( )I I I·{ -, ()I{~ PARA!) I"l I I D . \\'oh l'rh:ullp-
1011 ~"' 1 5 

H:i\CAJ. J{ A 171. L!~II V(iC. RAe", j \ L'\.'L"-'OriL" J!{( 
NRf)-."2S (it:lh,.' I .d (tl\ t: l . II!\..' R t:l"l'l\1.!1 ltn~ Ln\.. \ A I J~ J 
I ,"D II1IW I !.11l~1.'1\\.'r lI ~::!:'i Inl' \ A I ,\11 Oplttllldl ,\ cn:, 
"llIl" ~'olx'·(illuld A~h ,lIh:1.' O~I I(~)A Du.11 I ract: lOM ll1 
,1'11 \..'\\ 1I 50, PIt. ... I'l· l'lInl,Ll"1 E·Na\ :lLd, I Id ' 11.'1 : 01 ·391 n."~,;;; 

hi" tll · 'I)! 51:'iX, 

SCANNER\) & CBs LII CUlI1hnj Real"IIl', Ik,m:at. r\!t,dl:md 
l\ CI' FIcl" lronl~. 7:' I ilg.h!!dtl.' , KcnJ .. 1. CUlll hna Tel. 05,11) 
n57]X 

150Mhz SPECTRUM ANAL YSERS 
Connect this unit to convert almost any oscillo· 
scope into RF Spectrum Analyser. 400Khz to 
150Mhz. 7adS range. £120. SAE for details. 

WATERBEACH ELECTRONICS 
34 Providence Way, Waterbeach, 

Cambridge. CBS 9QJ 

RADIO STAND. (h\IlL'r' II I ~111 ~ 21)01 D + ~"lll!l" 111 ,1lld 

Dl.'rI' ;ul\ t:, I urn th,,! Pllrt"h ll.' 1111t1 .. Tabl\.' ,,'''KIIo'1 lor 
I\rnlL'h;1I1 I I"tt:l1ll1~ ~Ild 1I '\ 1. ' ( P p , IIldULk'd) to M ,S. 
Rl'lo\..t..·." RI\ \.' T ClO"L', t-ormh, I n (lDJ . IDEI\I CII RI"·I · 
MilS 1'i(1'~I ' NI 

Components 

QUARTZ CRYSTALS and FILTERS 
Large numbers 01 standard frequenCies ,n stock lor amaleur. 
CB. profeSSional and rnduslnal apphcallons 
Slack cryslals £S.SO eacll (Inc. VAT and UK post) Any 

lit,e:l~~ngr ~~EtyFor ~~~e'lo.order from £6 SO 

GOllEOGE ElECTRONICS 
Merriott. Somersel. TA16 SNS. 

Tel: (0460) 73718. 

Service Sheets 

ACCESS 
MASTERCARD 

TECHNICAL INFORMATION SERVICES (PW) 
76 QIurdI st .• lJIt1thali. unarttslll'" MI.9 1 HE 

VISA 
EUROCARD 

IM~~~:,g~;Dt-OF~= =~~.5y,~t~o ~::""~:::::. .. 
WORLD'S LARGEST COLLECTION OF SERVICE MANUALS rrom £350 10 £50 Mosl unoblalnable elsewhere 

Every Issued FULL SIZE SERVICE SHEET in stOCk. elY's or CombmahOns r3 501SIngies £2 50; Plus lSAE 
l..SAE lor any Quotation. plus huge FREE Catalogue, STREE Review, Pricellsts. etc. 

For £3 Comprehensive Service Manuals & Sheets Catalogues PLUS 1989 ChaSSIS GUide & £4 Vouchers 
Spectrum Repair & Service GUide £5.00 Video Recorders Servtce GUTde 3rd Ed £20.00 

Binders packed fuU OIG~~r~~,?::~~cg~·:~~et~~~eo~:~~gg~;~~g a ll l~:~a~~~O& e~~~9~Pa(,~~~t~~~at'ngh~:Ssae for tuU details andl 
or free catalogue 

TECII NICAI. MANUA I _~ . i\RRX. C RIlII . IC IIi . tiRO. [~ 

each. Clreui", on I) 150 pc.:no,:, pIli '> L .. 'i/\I -, 1",,,, thou~lH.h 
BENTI EY . 27 Dt: Verl' (iankll" , lIford . 1·""".:\ IGI JED. 
Phunc 1I1 ·5S~ 6(,J I. 

Educational 

COUR~E FOR CITY & GUI LI)S. Rad,n Amatt.:lJr" Exall1l1w, 
lion . P"'!'o till " IIllport illlt cX:l11 l1ll;ttipll .Jlld ohta ln )'Ilur licence. 
wnh all RRC IfulllL' SlUt!) ('our't: . I 'o r dcHub \11 I hL!'o anLi 
ntht: r Cl..lllf'ot: 't (GC'SE, Carca iUld prorl!~ .... ional CXiHl1i n:t tion~. 
(' tc.) wnlL' ur phonl.' : T il E RAPID RESULTS COLI.EGE, 
Dt:pt. JXJ I. Tui tinn li nuS!: , London SWIY 4DS '11.'1 . OI·lJ·H 
T!.T!. (9am-5pm) (lr II!'oC our 14hr R t:l'lmli.JcHIl SeI"\IL't:: IlJ-lJ4il 
1102 quoting. DL'Pt. JXJ I. 

R.A. E. PJ~ .l~ )~l lI karn t:~lrrL"I"'M.Hldl! n L"\.' Q 1C'~~on II1C. 

tulli~ln . r-.tr Grcl..'n GINAK Os.tO 2 1 ~262 . 

Computer Software/Hardware 

12 HIGH ST. WATLINGTON, OXON OX95 5PS 
TEL. 049 161 3294 :ill: I!::! 

SINCLAIR £9.95 
48K 9VDC 1.4AMP - 128K 2. 1AMP 

BROTHER PRINTERS ETC. £12.95 
TYPE 'C ' 6VDC 2AMP. TYPE '0 ' 8.5VDC lAMP 

OBERON £14.95 
REGULATED 12VDC lAMP 

PRICES INC. VAT. PLEASE ADD £2 P&P 

MS·I)()S ~ I URSE n r roll . 11..., .. 7211K I)"~,,,, LI, ,I," .1WK 
I)"~d" LS. M IKE (;/\ I tll · R(;()OI) . (;~ KI " . ~~ N,,, 
Ro,ld , f)"l chl' t. Ikrl..,IHft: SL1 I}J B 

A ISTKA() Pl 'W/C Pt..: Ri.ll ho -.ull \\.lrl' . AI-.(l JI'>t:ounl ~ft · 
\\.lrl.' tor ,\tan . Spectrum . (\ullI1\(xlnr(' , HUC, IBM . Sal', 
MTS. I~ 1 ..... lne~ End. TOlland , lOW, POW 111\ 1 . Slall' 

m:lt:hIIlL' 

COMMOIXlIlE COMI'lJrERS (r4. 16. fH . 12R). "MI· 
CROCOM " l"W/Ttty txlrx with superb morse tutor. "TURBO 
LOC" ultimate high speed Malion log. "MICROCOM I.":. 
TERFACE" rcady buill. S.A .E . 10: Moray Micro Compul · 
ing. Enzie Sbckhead. Buckie. M oray. ABS 2BR. Tel. 0542 
7:W. 

********************** 

: WORKSHOP SERVICE MANUALS : 
Video Recorders - £12.50 * Most Colour TV. AudIO. Test. Vintage. * ! Amaleur elc. - £6.00 ! * Please slale MakeIModeVT ype wilh order. * 

*FREE Catalogue Unique Repair and Data Guldes* 
* wilh all orders or LSAE for your copy. * 
* MAURITRON ELECTRONIFS LTD (PW), * 
* 8 Cherry Tree Road. Chin nor, Oxon, OX9 4QY. * 
* Telephone: (0844) 51694. * 
***************~****** 

Computer Hardware cont. 

COMPUTERS AND RADIO 
ImplO" computer decoding 01 RID. CW & SSTV signals with out audio filler 

Rm oo/y or C W only tunboxec:J bullully Rnv Super 01" SSTV SYpel ThIS urut has 
btu" & Test~U (1 00 an adlustable constant level outpuT No 
Rm CW need 101" cOflslanl adjuStmenl ot VOlume 
LEO) (dlno anCI WIth tunlOg tl3 SO ~~OICW Super As above but SW1~= 
CONS1 ANI L[V(lAMPl,tftER ["8.00 beTweenRnY &CW £23.00 

RMS-3 THE FILTER RmCWSSrV ,r, ITnAGClnonesuPt'rbuM 0500 
'MIen ordel1ng abOve uOilS plNse sllle soM .... -are supplier ThiS Will enable us to supply 
COII!!CIt.itefS 

TERMINAL UNITS RECEIVE ONLY lAITY CW) £45.00 
The above unl'S j)lo'llde AudiO nl and OCl oulPuts Ofl RX The ou,pulleve!ls constiln! 
and tull OUTpUT IS dehlf?Vt(l With Inputs belween IOrnV aM 5'1 01 iUJ(1JO 

SPECTRUM 128 + 2 
CASSfnE PORI AOD ON [l'\ableS.owners ollhe Spectrum '28 , 210 run eJJsllnQ 
programmes y; tllch "'QuIre trlf' audIO SIgnal btlOQ led 11110 me cassette por1 There 1<, I1fJ 
neeClloopenlhforomuuler Slm()IyCOMeClIOtheexpanstOnpor1 r19.SO 
FotlutTnetdefiJl'\ otllleseiJlldOUI otneI prrxiJcls sendJs,ttOl" seeeJrl~d(lvertlsernenrs 

J.a.£' B...ECTfU1Ci IT(J. 

Veteran and Vintage 

FOR VALVES. Service Dilla , Amplifie r" ;lIlLi Radi(lS. try the 
Vintage Wirelcs.., Cn .. (ir.,t. Send for frt:c infl1mwtion p.lck· 
agt: . l\)h'9 Catalngu\.' a\ ailahle April f~ . IX), Co~ham Stree t, 
Mang""fidd . BriSiol BS I7 3EN . Tel. 0272 565~n. 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

70 

Please insert the advertisement below in the next available issue of Practical Wireless for ............... . 
insertions. I enclose Cheque/P.O. for £ CAT. heading 

(eh" r eod p"", O,d,rn 'hld b, m,d, p,y,b', to "['''''' , W,,,',,,( 

NAME PRACTICAL WIRELESS 
Classified Advertisement Department, 
Enefco House. The Quay. Poole, 

ADDRESS Dorset BH15 1PP. Telephone (0202) 676033 
Rate 42p per word. minimum 12 words. 

Box No, SOp extra. 
PLEASE ADD 15% VAT TO TOTAL 

Company regislered in England. Registered No. 1980539. Registered Ollice: Towngale HOllse. 2 Parkslone Road, Poole, Dorset. BH15 2PJ . 12189 

Practical Wireless, December 1989 
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Antennas 

TRAPS FOR D.I.Y . Trihamlcr l:kalll~ & Anu: r. V.1. T rap­
Dipo les. Aerial D.1. Y. Bit". Bailin" Data: 2Xp SAt: . Aerial 
guide £1. G2DYM . Uplowman . Devoll . EX 16 71'11 ((IJt)I'~6) 

215. 

Call Marcia on 
0202676033 

for your 
Classified Advertising 

enquiries 

Kits 

KANGA PRODUCTS 
KITS FOR THE AMATEUR 

BUDDING AMATEUR OR THE LISTENER 

NEW - NEW - NEW - NEW 

PROJECT ONE 
A direct conversion receiver designed for the fi rst-lime 

bUilder. 
Ideal for children of 10 years plus 

SOLO COMPLETE (il £19.95 (+ £1 p&p) 
Send large SAE (20p stamp) for full catalogue 

... KANGA PROOUCTS, 3, LIMES ROAD, ~ 
~ FOLKESTONE CT19 4AU ....... 

KITS AND PLANS. Microtran:- l1Iittcp.,. h.: kphtllld h ll:cpl:r 
tr<l nsmitl ers. recordi ng switches. \ oicc ~cralllhk r. (," V RO M 
~V . Rad io A la nn elc. SA l:::: 11, 1. ACE (PW ). IN ( jrccnhc ath . 
I kdnc ... ford . St<tfk 

I' R02O()..l SCANNER M On. KIT rn t.: rc:I \.C'" challlll.: l ... to .tIM ). 
c;t::. ily filled . £5. I Dil rhngton La ne. Nllrltl l1 . C k vc bllli 1'S2t1 
l EW 

R.F. KITS includlll!;. t rc tliMn i th;~. SL'nd S.A.F. for Gll ahl!!ut..:: 
T. M. ELEC rRON ICS. :W M .. ycswood Road. (;rllVc P'lrJ.., 
Lo nd(lll SE I2. 

Wanted 

SURI'l.lIS EI.ECTRONIC COMI'ONENTS. Ie" ~"ar. cum· 
p"t t..: rs. amaleur. BOllghl for 1:;1 ..,11. ()..I :!5 27-117 .. L 

INFORMATION SERVIt:E M ANtiA I. rur N1Jl l~)" A lpha 
W(J32m I'M .. i ~. MARTfN. 1024 1'111{ 1 

For Sale 

C,)S I. CARUSo Indiv idual :II1J [)CI'\onal dc..,ign,> . 111 I&:V 
I:o lour~. 1\ Il~W "'LTVKt..: fmlll K Ca rd!>. . Scnd SAE for dctail .., 10 
lH9 (,hun:h Str~d. Blad. rkKJ1 FY5311J . I 

IOn EXTRA (' IIANNE" EX PAN DER :111 <.1 aulu Cd"~IIL' 1\'· 
I:on..llllg UIlII fOI P1021M. \...t -.(all ll~r Pholle O:!7.~ "itns(W 

BARGAIN BASEMENT SALE 
VIDEO FILM MAKING 
BY KEITH BROOKES 

First published In 1985. ThiS 176 page book describes how 

SATELLITE TV - A LAYMAN'S 
GUIDE BY PETER PEARSON 

Video 111m making IS done and wha' you can do yourself. Firsl published In 1987, Ihls 72 page book explains all 
Practical step·by-step Instrucllon IS gIven for making your about seHng up your own satellite T V terminal al homo 
own films. Originally priced al £9.95. The bargain price IS Originally priced at £4.95. The special offer pnce IS £1 .50 
£2.95 Including p , p Including p t p. 

Send 10: PW PUBLISHING LTD., FREEPOST, ENEFCO HOUSE, THE QUAY. POOLE, DORSET BH151 PP 

T R 10 R50UO Ih. Na n\Jw B;lIld SS B filla . Il1qmlVcd I\M 
fill l' l . l lnu,cd l699 0 1111 . ' Baby' h..ldy,lullc v/!I:. [\JlJ t lllll SS 
570 Dual BC~I III 20l11h l IWI\TSU Snipe £250 \ 1Il1l DAWI.: 
1-1050 s..HlIld l.evel M~ ll'I' (1 75 IIno. Thurlhy 1 /\ J(.,(J Lugu.: 
All il ly~r. Variahle. VOllagL' prohe' elL'. ell UC;(J \IIHJ 
111l1r1hy Il)OSa Prccl"ion Digital MM ( I'}O Ollt) ( iloh." o;( U I 
Pon ahlc TinlL' r/CI)Unler £2C;0 n Ull . (d hnhl I'rl'''L'; llcr LSO Olin 
II P41C'V A1rh:J lllc ri t" Sdl: lll dir ('aku l:lhl!' [I I') 111111 Ilh ll lJ}\ 
Sy~l c l11 5UI Dil:ltlling Tran>,(,,'n lx' r plu~ 2 1''II.x: \...el um!'> 12fMJ 
0 110. A ll Ihis above a s IICW (L'Xt"C pt Eddy,tnllc) . l .yndhu .. ,1. 
I-b nb. T d. 042· 1282366 for dL'taik 

RCS VARIABLE VOlTAGE D.C. BENCH POWER SUPPLY 
110 24vo1tsst%to 1~~. 1 10 20 volts t.(j 10 1 amp 110 16 voIls up 10 l 1J2 ilrflJS 
~~ prot~' TWIn panel meters lor nstant voltage and current readWlgs. 

Fully variable. 
Operales Irom 
240V A.C. 
Compact Unit· 
SIZe 9x S1kxlns 

• I I I '1 

I ACCESS I 33~U~~~~HUO:SET~?A~ •• :Ot:N ~ 
List. u rge S.A.E. Deli"ery 7 da, s Callers Welcome Closed Wednesday 

CA I.I .~ I( ;N II,\ SEIIAI.!. CAPS Ilille . Red or iliad, D.\)O. 
IV\ YN F I BAS I' BA I I ('A PS '{diu", with hlac \... logo 
lJ . i ~J Ra) llI.:: 1 C lp \\[111 e;tll "'gl1 l .t .. UJ. Pril:l'~ indudt..: p&p. M. 
J 1111 I ON .. 1 1" chrodd,. lVin .,1. I B)7r~ . 

70MII .I 1'1.11.1 . SPEC C RYSTAl ... " . p}t.: Wc'tllli l1 ~ l l' r 70.26 
AMiI M. 7114511. 7042.1 a"d 7tJ.475MII, I'M . I' x " '",k ,II 

lIlI .."O IX'r pour Ci\ J{ I' (North \Vc~l ) Ltd .. 12 Ll'l'\lde 
( ·Io'l'. Ll\ erJ"K1C.11 1_'2 lJ() I . l ei . tJ5 1-.Q(.,...2)4(I . 

USE)) Sl'()PI·~"i . SI!! (je ll' " POWl:1 Ml'Icr,. P S LJ .... f) vrv!", 
l' lC. B: II (.' Ia ~l'a rd & I\l:n:" tOI paymcn!. COO KI· IN II :R· 
NXI IONA L. 1124.1 545 III 

Miscellaneous 

MISSION ISWR One 10 One 40, 15 and 10 and One POIilI Frve 10 One Wand 2O} 
AND SWl's. AND LONG AND MEDIUM WAV£. BANDS FOR BCl·s. loops 21 
IOChes square or mangle No special slrJlIs reqUIred CIrcuits. Parts IJs1s WIth 
sources of supply assembly data HIGH FREQUENCY lOOP III to 10 Metres £5. 
LONG AND MEDIUM WAVE lOOP lor Bel's a LONG WAVE MEDIUM WAVf. 
AND SHORT WAVE LOOP lfa) to 10 Metres FOR THE Oil. AND SW\. EB. SHORT 
WAVE ATU fOR lOOP DR LONG 'MRE AHTtNNA £4. SHORT WAVE Aru BUILT 
IN PRf: AMP AlR LOOP OR LONG W1RE D. Pre-amp LW. MW and SWave £2. 
MW lOOP WIth pre amp ATU £:3 PRE AMP FOR GNF HF Loop or ATU £4. SAE 
delalls All prorects DIY Metal Detector [2 . Photo Copy HRO manual £4 . 

F. G. Ry1ands. 19 Parltside Avenue. Millbrook. SoudJamplOO 501 SAF 
Tel. 101031 TMi4 

11EArlIKJT U.K. Sp:IIl:' ;lIld ~LT\I<.·~ Cl.' ll lre. ( [· D.\R 
' · 11 C I RON1CS, lI nit 12. Slot llllll Dmc. [3 rL'doll. r ~\\h·,· 
b ur ~. ( ilo, I d. (1I6X-1 ) 7.1 1:!7 

NEW ICOM IC·02N I.(..IMI I, VI fl· I'M lfa" d I kid I rail'· 
ceivc l. Ibllery dlargl· l . '>P;l lt' hatlel\ (;I"t.:. 1I1'l rul:tlllfl nlall+ 

ual. (150 L'a ... h ol\n . 096.1 ':!977 1.'\ ell I II!!' h .. lfI 

THE SCIENTIFIC W IRE COMPANY 
811 Forest Road. l ondon En Telephone 01 -531 1568 

SWG 
8 to 34 

35 to 39 
40 to 43 
44 to 47 
48 

ENAMELLED COPPER WIRE 
, Ib 8 o z 4 oz 2 oz 
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 

14t030 10.10 5.20 2.93 
TINNED COPPER WIRE 

1.97 

14 to 30 
Fluxcore 

3.97 2.41 1.39 0.94 

Solder 5.90 3 25 1.82 0.94 
POS I free, please add VAT (a 15°/0. Orders under £300 add f)()p 

SAE fo r list of copper and resIstance wIre 
Dealer enquiries welcome 

INDEX TO ADVERTISERS 
A.H. Supplies . 
A.K.D . .................. .... . 
A.R.E. Communications 
Aerial Techniques 
AirSupply ................. . 
A)an Kelly Communications 
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Bredhurst Electronics 
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Cambridge Kits ... . 
Cirket ......... ....... ...... .. . ... ... ...... . 
Colomor ......... ................ . . 
Cricklewood Electronics 

Datong 
Dewsbury 
Dressler Communications . 

E.R.A. 
Elliott Electronics 
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55 
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65 

60 
9 

55 

39 
59 

50 

62 

Howes, CM Communications 

I.C.S. lntertext 
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Lake Electronics . 
Langrex Supplies 

Maplin Electronics . 
Merlin Systems 

Nevada Communications . 

Quartzlab 
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Randam Electronics 
RAS Nottingham .............. . 
Raycom 
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S.E.M. 
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Technical Software 
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YOUR LOCAL DEALERS 
SOUTH WALES 

ELECTRO MART 
Equipment. Components, Howes Kits, 
Eldy Kits, AR Gear and much more. 

TAILLWYD ROAD 
(off Main Road) 

Neath Abbey, Neath 
Tel: 0639 644111 

HERNE BAY 0 

ICOM 
ICOM (UK) LIMITED 
The Official Icom Importer 

Unit 8, Sea Street 
Herne Bay, Kent CT6 8lD 

Tel: 0227 369464 
Fax: 0227 360 155 

Open Mon·Sat 9-5.30, 
Ilunch t-2.oo pml 

BUCKINGHAMSHIRE 

Photo·Acoustics Ltd. 
Approved Kenwood, Yaesu and 

Icom dealer (part exchange 
always welcome) 

58 High Street, Newport Pagnell, 
Buckinghamshire MK16 BAO 

Tel : 0908 610625 
ITues-Fr; 9:30-5:30, Sat 9:30-4:30) 

Closed Mondays 

MERSEYSIDE 

MGR 
COMMUNICATIONS 

ICOM - YAESU - Navico - Aerials -
M.M. & Kits - Scanners -
PMR - MARINE & BANO III 

Part-ex welcome 

4B Shrewsbury Rd ., Unit 5, Milon St., 
Oxton, Waterloo Ind. 
Birkenhead L43 2HZ Est., 
051 65.1 3437 Widnes, Cheshire 

051 4202559 

ASHTON-U-LYNE MAIL ORDER LONDON 

~~ AND 'ETAll Hen~'s 
27MHzl934M z Rigs & OC Electronics 
accessories in stock. 

ELECTRONIC DISTRIBUTORS Lists - S.A.E. (A41 - 26p 
Specializing in Electronic Components Full catalogue (TG/P) -

and Surplus large S.A.E. £1.00 
13 Ctarence Arcade, 404 Edgware Road, 
Stamford SIJOe~ Open London W2 1 ED Ashton-U-lyne Mon to Sal Tel: 01-724 0323 lancashire 
01.6 7PT Tel : 061 343 2782 (Open 6 days a week) 

SOUTHAMPTON PORTSMOUTH 

South Midlands Nevada 
Communications Communications 
Importers of the Nevada 

Official Yaesu Importer range of 934MHz equipment 

S,M. House, School Close, 189, london Road, 

Chandlers Ford Industrial Estate, North End, Portsmouth, 

Eastleigh Hants S05 3BY. Hants, P02 9AE 
Tel: 0703 255111 Tel: 0705 662145 

TO FILL THIS 
SPACE 
CALL: 

0202 676033 

SOUTH WALES 
MAil ORDER ~ RETAil _ 

A.C.S. SYSTEMS 
PACKET RADIO: ST-PC-AMIGA COMPUTERS 

AMATEUR SORWARE FOR MOST 
COMPUTERS 

SATEWTI TElEVISION SYSTEMS 

19, ell.HAUl TERRACE. MOUNTAlN ASH, MID GLAMORGAN 
SOUTH WAlES, Cf45 lHD. TEL 0443 476040 SAl 
CAU.fRS BY APPOINTMENT 9am-9pM Moo·SaI UST 

PLEASE 
MENTION 

PRACTICAL 
WIRELESS 

WHEN REPLYING TO 
ADVERTISEMENTS 

ESSEX 

Selectronic 
The UK's leading suppliers of 

934MHz personal radio 
equipment 

203 High Street, Canvey 
Island, Essex 

Tel: 0268 691481 
IOpen Mon-Sat 9-5.301 

Amateur radio equipment also in stock 

DEVON 

Reg. Ward & Co. Ltd. 
The South-West's largest amateur 
radio stockist. Approved dealer for 

Kenwood, Yaesu and Icom 

1 Western Parade, 
West Street, Axminster, 

Devon, EX13 5NY 
Tel : 0297 34918 

IClosed 1 :00-2:00 and all day Monday) 

YORKSHIRE YAESU 
a 
)COM 

Alan Hooker 
Electronics 

42, Nethernali Road, Doncaster. 
Tel : 0302 25690 

Open Moo-Sat 1 D-5pm 
Closed Thursdays 

WEST SUSSEX *~,~ROER ~ 

BREDHURST :ac 
ELECTRONICS LTD. 
High St, Handcross, West Sussex 

Tel : 104441 400786 

I 
Slluated al IheSouthern end 01 

~ M23 Easy access to M25 and 
" Of .... '. South london YA.ESU 

Open Mon-Fn 9am-5pm 0 
excep~:~~~_~~~ .. :.Jpm Ie OM 

GREAT NAMES FROM RADIO SHACK 

72 

The latesl one is YUPITERU! - for the MVf-5000 Jupiter II hand held scanner. By Yiminy Crickets this little unit covers 25-550 MHz AM/NFM and 800-1 , 
300 MHz NFM with 100 memories and 10 search ranges for only £299. This one from a manufacturer who is not as well known as THE BIG THREE. 
Amazing isn't it! 

Economise with the 16 channel Bearcat BC-2ooFB scanner that includes search facility for £99.95 and the 200 channel BC-200XL T handheld at 
£249. From AOR the AR-800 at £199, AR-900 at £235 and the AR-2oo2 for £487. Hand held 200 channel PRO-34 for £249.95 with Ni-cads and charger 
and the 400 channel PRO-2005 for £329,95 we should also have the latest in this series the PRO-2024 at £179.95 by the time you read this. Do not 
forget we sell the IC-R7000 in original, unmutilated, factory spec .. for only £??? and the IC-R9000 for only £???? 

Transmit on 2 with the new IC-2SET £295 and the latest goodies from ICOM. Kenwood 's mystry package will be unveiled shortly and we will be happy 
to send you the details. Yaesu as well , we will quote for whatever you fancy. We have brand new Rockwell-Collins KWM-380 HF transceivers cheap. 
Used Drake equipment in stock. Drake owners get on to our list for useful items etc., that turn up. 

We are clearing out ancient and modern treasures, from WW2 manuals to present day computers, including antennas, my God, the antennas, come 
and save a few bob on Jaybeam, Hustler, Hygain and the Avanti 10m Dual Diversity 2 edlement Quad for £89.95 to name but a few! Do you want to save 
more? (or spend less, depending on how you look at it!). If you are serious we can do you a money saving deal on Computers. Dot Matrix or Laser 
Printers, the list never ends but goes on and on . , . Give us a call or look us up when in London, export not a problem but a speciality. 

735 - Terry G3STS 

COME AND GET A BARGAIN! 
nin RADIO SHACK LTD ~~BN~~~~~~~~~ GARDENS, ~ 
~ (Just around the corner from West Hampstead Station on the Jubilee Line) ~ 

Giro Account No. 588 7151 ~ Telephone: 01-624 7174 
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o 
ICOM Count on us! 

IC-735 Compact HF. 

As predicted the leom IC-735 has 
rapidly gained the reputation it deserves. 
This compact transceiver is ideal for mobile, 
portable or base station operation. It has a 
general coverage receiver from 0.1 Mhz to 
30Mhz with superb sensitivity in all modes, 
SSB, CW, AM and FM. Spectacular 
specifications are also achieved on RF 
Intercept, Dynamic Range, Reciprocal Mixing 
and I.F. Blocking . As HF cond itions improve 
over the next few years it is equipment like the 
IC-735 that will provide clear reception even 
under the worst pile-ups. 

The IC-735 has a built-in receiver 
attenuator, preamp, noise blanker and RIT 
passband tuning and a sharp IF notch filter 
ensures clear reception. The twin VFO's and 
12 memories can store mode and frequency. 

Icom (UK) Ltd. 

- --- - -
- - --- --

Scanning functions .include program scan, 
memory scan and frequency scan. The HM 12 
scanning microphone is supplied . 

RF output is approximately 100 watts 
and can be cont inuously adjusted down to 10 
watts . The IC-735 is one of the first HF 
transceivers to use a liquid crystal display, 
which is easily visible under difficult 
conditions . Controls that require rare 
adjustment are situated behind the front cover 
but are immediately accessible. 

Options include the PS-55 AC Power 
Supply, AT150 Automatic Antenna Tuner, 
AH2a Automatic Antenna Tuner, SM6 and 
5MB Desk Mics, SP7 External Loudspeaker. 
Why not find out more about the IC-735 
contact your local ICOM dealer or contact 
ICOM (UK) LIMITED. 

Dept PW, Sea Street , Herne Bay, Kent CT6 8lD . Tel : 0227363859. 24 Hour. 
Helpline: Telephone us free-of-charge on 0800 52 1145. Mon-Fri 09 .00- 13 .00 and 14.00 - 17.30 . This serv ice IS stnctly for obtaining information 
about o r ordenng Icom equipment. W e reg re t thi s cannot be used by deale rs o r fo r repai r enqUines and part s o rders. thank you . 
Datapost: Despatch on same day whenever possible . _ ~ 
Access & Barclaycard: Telephone o rders taken by our mall order dept . Instant credit & Inte rest-free H.P. -=-~ 
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