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THERMAL ALARM MODULE PROJECT 10 METRES-THE EARLY DAYS 



YOUR ONE SOURCE FOR RADIO 
  ^ _ ELECTRONICS 
mk HQ m ■mm limited 
Kl .■ i- ■ K.m. 

Wl WW 
Chelmsford, Essex 

THE NAME YOU CAN TRUST FOR PRICE b AFTER SALES SERVICE 

FORIMMEDIATE DESPATCH 
phone with your Access, Eurocard, 
Mastercharge or Visa number to 

0245 (Chelmsford) 381673 or 381626. 
Telex 995801 (ref- AS) 
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CASH & CARRY 

FT290R MK 
25 WATT VERSION INCL. MOBILE MOUNT 

£449.00!! 

FT23R 2 METRE 
MINI HANDHELD 
INCL.FBA9 or 10 

£208.50!!! 

CALL US FOR BEST 
PRICES YAESU 

TR767GX 
£1395.00 

CASH PRICES?? This Advert, is prepared two months before you read it. If anybody else is selling cheaper — just give ARROW a ring (any branch) for our LATEST price!!! 

ICOM 
TERRIFIC DEALS!! INCLUDING: 

R7000 SCANNER 25MHZ TO 2 GHZ 
£849.00!! OR WITH FREE ARA500 ACTIVE ANTENNA 
£957.00 

NEW EC751A 
ADVANCED MODEL HF TRANCEIVER 

WITH FREE INTERNAL POWER 
PACK WORTH 

£193.00!! 
ONLYL £1465.00!! IC2BE THE REMARKABLE 

25 WATT 2M FM 
MOBILE WITH 

BUILT IN 
SCANNING 138 TO 174 MHZ!!!!! 

£319.00!! 
IC-735 MINI H.F. TRANSCEIVER 

INC. MICROPHONE. 

CALL ARROW FOR 
ICOM DEALS!! 

L ALL THE 
^ TOP BRANDS 
I AT 

UNBEATABLE r PRICES 
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KENWOOD 
SUPERB NEW MODEL 

TM221ES 45 WATT 2 METRE FM MOBLILE 
£307.00 
AND:- 

TM421ES 35 WATT 75cms MOBILE 
£352.00 

TR751E 2 METRE 
MULTIMODE NOW DOWN TO: 

£599.00!! 

lev 9&> 

ARROW IS BEST 
FOR KENWOOD 

COMPLETE RANGES STOCKED OF ALL MAJOR BRANDS PLEASE SEND S.A.E. 
FOR PRICE LISTS 

,CA-1243E Base Ant. Dual Band 70cm + 23cm £39.83 CA-2X4FX Fiberglass Base Ant. 2M + 70cm £52.50 
CA-2X4SUP Dual Band Base 2M + 70 Hi gain £69.00 CA-2X4WX Dual Band Extra High gain 2M + 70 £74.00 CA-2X4Z 2M + 70 Ultra Hi gain Fiberglass Base Ant. £91.90 CA412NN Diplexer 23cm/70 £31.74 CA-ABC21 2M 5/8 Mobile Ant.. £24.50 CA-ABC22A Base* Ant. 2M 2 * 5/8 Colinear £36 00 CA-ABC23 Base Ant. 2M. 3 * 5/8 Colinear £59.50 CA-ABC72 Base Antenna 70cms 2 x 5/8 Colinear £33.00 AC-MS58 Magnetic Mount £18.20 CA-SUS22 Stainless Steel Colin. 2M 2 x 5/8 Base £52.50 

SATELLITE TELEVISION We are one of the U.K.'s most experienced suppliers & installers. Systems from £459.00 to £3000 or more. We can deliver & install 
throughout UK or Continent. (Other countries subject to special arrangement) SPECIAL EXPORT PRICES. MONTHLY DELIVERIES TO E.E.C. 

INTEREST FREE FINANCE Many Major items are available with our FREE 
CREDIT Scheme; 20% down Balance over 6 months 1/3rd down Balance over 9 months 50% down Balance over 12 months Competitive Finance available with 10% deposit/Part exchange as deposit — balance over up to four years. Written details on request. 

CA-2X4MtNI Miniature Mobile Dual Bander 2+70 £15.89 CA-CRD58M Book Mount S/S £14.79 CA-RS2 De-Luxe Gutter Mount £10.65 Full Comet range available, send SAE for price list/Cat. DAIWA RANGE . MR750E Multitorque Rotator £245.00 MR750PE ditto + preset cont. £278.00 MR300E High Speed VHF rotator £243.00 LMC Lower Mast Clamps £18.00 MR750U Motor unit £75.00 MR300U Fast motor unit £75.00 KS065 Mast Bearing £35.00 (Meters are Crossed needle type) CN410M 3.5-150Mhz SWR/PWR £58.00 
CN460M 140-450Mhz SWR/PWR £62.00 NS448 900-1300Mhz SWR/PWR £86.00 MS660PA 1.8-150Mhz SWR/PEP + RMS & Average] ng meter £115.00 30/300/3 kW U66VN 140-525Mhz (NS660P) £55.00 CNW727 Dual Band Aerial Tuner & SWR/PWR Meter £110.00 
PS310M 30 Amp PSU Var. Volts £199.00 PS120XM 3.15v Var. 12 Amp. PSU £99.00 CL680 Antenna Tuner £99.95 CS401 4 way Antenna Switch £59.50 CS201 2 way Antenna Switch £2.1.90 CS201G 2 Way Antenna "N" Switch £35.00 
CS4 4 Way Ant. Sw. BNC £30.00 BUTTERNUT (USA)ANTENNAS " HF2V 80M + 40M Vertical £139.95 HF6V 6 Band Vertical £154.65 
TBR160 Top Band Coil £55.24 STR2 Radial Kit • £45.00 ■ 

SAGANT SA450 2 way Antenna Switch SO-239 £21.05 Super Rod 2 for 2M BNC £12.95 Super Rod for FT290R £12.95 
Super Rod 7 70cms BNC £12.95 BL40X HF Balun £19.50 WELZ — DIAMOND SP225 HF+6M+2M PWR/SWR Meter PEP+Avg, £99.95 SP425 2M + 70cm ditto £119.95 ■ SP620 HF.+ 6M+2M+70cm ditto £109.95 SP825 HF to 1200Mhz with Auto SWR £169.95 RS3050 30 Amp PS 3-15v -£159.00 CPS 10-80M vertical with radial kit£195.00 D130N Discone 26-1.3Ghz N" socket +' lead £82.25 
ADONIS * AM303G Desk Mic £53.00 AM503G Super directional w.sp. proc. • £69.00 FX8 Super directional mobile mic £69.00' ALINCO ELH230D(II) 2M Linear 3 in 30 outw. pre-amp £89.95 ELH260D 1-5w in up to 60W out with pre-amp £109.00 KENPRO KR250 VHF Rotator £78.00 KR400 Meter cont.+/- 180 deg. £139.00 KR400RC Round Meter 360 deg. £169.00 KR500 Elevation rotator .£149.95 KR600RC 360 deg HD rot. £219.00 KP100 Electronic Keyer £109.00 

£29.75 
£54.25 
£58.00 

£27.00 
£32.00 

CUT PRICE TONNAS 
Complete range is over 125 antennas & 
accessories. Price list + new Catalogue 
(Send SAE please) 
2 Metre Beams 
"N" sockets 
9 El. Yagi 
9 El. Crossed 
17"El. Vagi 
70cms Beams 
"N" Sockets 
9 El. Yagi 
19 El. Yagi 
19 E1. Crossed — not "N" 
Socket ' £38.00 
21 El. Yagi . £42.00 
21 El. (ATV) £42.50 
2M + 70cm £38! 00 
Combi Yagi 
27/28 Mhz 
3 E1. Beam £90.00 
934 Mhz Beam 
13 Element "N" ' £20:00 
Splitters, Couplers, Multi-stacking 
frames available to order. 

EXPORT?? WHY PAY FULL PRICE IN LONDON? Special prices AND Tax-free for foreign visitors with free delivery to your London Hotel by our Courier service. (Also Harwich/Felixstowe). Please Telephone 0245 381673 (or 0836 294230 after hours) 

ALL MAIL ORDERSTO CHELMSFORD OFFICE 
BY POST 

Our normal despatch is one or two days (as thousands of satisfied customers will tell you). Subject to manufacturers supplies being available. CARRIAGE FREE on all orders of £300 value and over (UK Mainland only) Access and Barclaycard accepted. Save time-phone over your order with your Access or 
Barclaycard number. 

Only a few showrooms in the U.K. can offer ALL MAJOR BRANDS as FRANCHISED DEALERS. Our main showrooms are only 10 minutes from the M25 Outer London Motorway (Take the A12 dual carriageway — just past Chelmsford) (British Raii HatfieldPeveret 3 mins.) Free car parking. Monday to Saturday 9 — 5pm. Closed all day Thursday. 

Glasgow Showrooms — 1st Floor 91 Dumbarton Road, Partick.Tel;041 339 6445. All week 9 — 5. 
North West Agent — Jim Cook (Wigan) 0942 214969 

Leicester Agent Alan Faint (Market Harborough) 085 8 62827 
North Wales Agent John Lewis (Anglesey) 0248 714657 
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Tech Talk' f i om 

ICOM 

Reduced size yet high performance HF antennas are becoming increasingly popular among today's radio amateurs, and ICOM is 
proudly responding to those needs with a deluxe antenna system; The AH-2. This all band and fully automatic antenna package is especially 
designed for luxury style mobiling, portable activities such as vacationing, or operating from environmentally sensitive areas 
such as apartments. 

Mobiling in top fashion hasn't been more attractive, and ICOMs "all m one" design boasts numerous advantages over conventional 
"mixed components -type setups. Whether pursuing fixed station or mobile activities, the flexibility and convenience of this fully remote 
controlled and automatically tuned antenna opens new horizons in limited antenna HF operations. Since the AH-2 system is packed with 
unique features and is a relatively new idea, we would like to discuss its innovative designs in a step-by-set manner. 

There are five components in the ICOM AH-2 system. The package can be purchased complete or minus the mobile mount and whip 
for auto of fixed station use as desired. The full system consists of a small rig-attached control unit, a remote actuated and microprocessor 
controlled antenna tuning unit, an approximate nine-foot stainless steel whip, a universal and heavy duty auto frame mount, 
and an interconnecting cable set. 

An optional OPC-137 cable interface is available for the IC-751 or IC-743 HF transceivers. When using the system's stainless whip, 
operation on ail amateur bands between 3.5 and 30 MHz is possible. When the radiating whip is replaced with a random wire 40 feet or longer, 
l.SMHz operation is also posible. During operation, you merely select a band and frequency, push the remote unit's "tune" button, and one of 
over 260,000 LC combmations is digitally selected for optimum transmit antenna performance Tuning actions require only ten watts of FF 
power, and the resulting SWR is 1,5:1. Usual tuning time is less than six seconds. The antenna tuning unit's microprocessor stores that LC data 
in one of eight internal memories, so that information is 
recalled in less than two seconds when the HF transceiver 
remnes a preselected range. An additional microprocessor 
in the rig-attached remote control unit handles automatic ■ "t-7* 'r<r 

transceiver tune mode switching and RF power output control. 
Notice the tuner's capabilities are used during both 

transmit and receive. Its four sensors (unpedance. phase, 
forward and reflected power) are designed to optimize both 
single longwires and whips or random wires shorter than 
'A wavelength: a difficult task for many automatic tuners. 
Notice, also, ihe precise use of microprocessor selected 
fixed capacitors rather than motor driven variables This 
overall concept provides superb antenna tuning and the 
highest possible performance 

The system's whip and mount truly gives new clarity 
to Ihe terms "universal" and "heavy duty". They can be 
quickly installed on a TV mast, boat or car. The mount's 
bracket bolts to an existing hole in an auto's rear frame, a 
very strong pipe bolts into the bracket, and the antenna's 
base section bolts to the pipe's remaining end. The pipe's 
length is fully adjustable to fit vanous cars. The antenna base 
section, incidentally, stands 15 inches tall and weighs 
approximately nine pounds. "Rugged" is truly an 
understatement! 

Whether assembled as an all-band 
mobile system or employed in fixed 
station use when large arrays are 
unfeasible, ICOM's dual micro- 
processor controlled AH-2 will 
keep you communicating in 
high style. ICOM is 
bridging new areas 
in communications, 
and wants you to 
enjoy this 
leading edge 
in modern 
technology! 
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Telephone us free-of-charge on: 

HELPLINE 0800-521145. 
  Mon-FrjOS 00 1300 and 1400-17 30  

This is strictly a helpline for oblumng information about or ordering ICOM equipment We regret this service cannot be used by dealers or for repair enquiries and parts orders Thank you 

HAM RADIO TODAY OCTOBER 1987 



Where to find 

lICOMI 

In the V.K. 

You can find ICOM Amateur radio in use throughout the world. Here in the 
U.K. ICOM is available from an extensive dealer network across the country. 
Just visit your local emporium and you will probably find that they are ICOM 
dealers. Authorised ICOM dealers will provide information on the entire ICOM 
range of Amateur equipment backed-up with good after-sales service. 

If you are a licensed Amateur or short wave listener ICOM have a complete 
product range from HF to Microwaves to suit your needs. Should you have 
difficulty in locating your nearest ICOM stockist contact us at the address 
shown at the bottom of this page. 

Avon 
Booth Holding (Bath) Ltd.. Bristol. 02217-2402 
Berks. 
Anthony Richards Electronics Ltd., Ascot. 0990-20234 
Bucks. 
Photo Accoustics Ltd. Newport Pagnell. 0908-610625 
Caithness 
Highland High Technology, Wick. 0955-4695. 
Cambs. 
Link Electronics, Peterborough. 0733-45731 
Channel Islands 
Radio & Electronics Services, Guernsey. 0481-28837 
Wrentham& Company, Jersey. ' 0534-34499 
Cheshire 
Hobbytronics, Knutsford. 0565-4040 
Clwyd 
SMC (TMP), Buckley. 0244-549563 
Derbyshire 
SMC (Jack Tweedy) Ltd.. Chesterfield. 0246-453340 
Devon 
Reg Waxd&Co Ltd.. Axminster. 0297-34918 
Plymouth Telecoms Services. 0752-556559 
Dorset 
Poole Logic, Poole. 0202-683093 
Essex 
Arrow Electronics, Nr. Chelmsford. 0245-381673 
Waters & Stanton, Hockley. 0702-206835 

Glamorgan 
Transworld Comms (Neath) Ltd. 0639-52374 
Gloucestershire 
L. A.M. Electronics, Cheltenham. 0452-855339 
Hampshire 
Famborough Comms, Famborough. 0252-518009 
S.M.C. Ltd., Southampton. 04215-5511 
Humberside 
Fanthorpe Ltd., Hull. 0482-223096 
Isle of Man 
Itel (Island Telecomms) Ltd.. Douglas. 06242-21562 
Kent 
Scarab Systems, Gillingham. 0634-570441 
ICOM (UK) Limited/Retail. Heme Bay, 0227-369464 
Lancashire 
D.W. Electronics, Widnes. 051-420-2559 
Video Electronics, Morecambe. 0524-418873 
London 
Amcomm Services Ltd., Acton. 01-992-5765 
Dressier (UK) Ltd., Leyton. 01-558-0854 
Radio Shack Ltd., W. Hampstead. 01-624-7174 
Merseyside 
ARE Communications, Earlstown. 09252-29881 
MGR Services, Birkenhead. 051-653-3427 
Mid Lothian 
Scot comms, Edinburgh. 031-657-2430 
Norfolk 
D. P. Hobbs, Norwich. 0603-615786 
Eastern Comms, Norwich. 0603-667189 

Nottingham 
R.A.S. Nottingham. 0602-280267 
Perthshire 
Axdon T.V. Services. Perth. 0738-237453 
Staffordshire 
MRZ Comms, Newcastle-under-Lyme. 0782-619658 
Sussex 
Bredhurst Electronics, Handcross. 0444-400786 
Southdown Radio Supplies, Eastbourne. 0323-639351 
Surrey 
Guildford Communications, Guildford. 0483-574434 
Marlborough Comms, Horley. 0293-775071 
Tyne and Wear 
Alyntronics, Newcastle. 0632-761002 
Warwickshire 
A.J.H. Electronics, Rugby. 0788-76473 
West Midlands 
Ray Withers, Warley. 021-421-8201 
Yorkshire 
AJ. Hooker, Doncaster. 0302-25690 
Derwent Radio, Scarborough. 0723-365996 
Dewsbury Electronics, Stourbridge. 0384-390063 
Hames Electronics, Bradford. 0274-832206 
S.M.C. Leeds. Leeds. 0532-782324 
Northern Ireland 
George Moore Electronics, Belfast. 0232-658295 
S.M.C. (N. Ireland), Bangor. 0247-464875 
Tyrone Amateur Electronics, Omagh. 0662-42043 
Eire 
Radcom Electronics, Midleton, Co. Cork. 01035321-632725 
Western Comms, Kilgolgan, Co. Galway. 010353-96206 

Q 

x\ 

You can get what you want just by picking 
up the telephone. Our mail order department offers you free same day despaicb whenever 
possible, instant credit, interest free H.P,, 
Baiclaycard and Access facility, 24 hour 
answerphone service. 

^r^Datapost- 

HAM RADIO TODAY OCTOBER 1987 

o o Q O O 
c c a c c 

N: 
* * * 

4 4 

ICOM (UK) LIMITED 
Dept HRT, Sea Street, 

Heme Bay, Kent CT6 8LD. 
Tel: 0227 363859. 



Enterprise1 

w%adio 

PPLICA TIONS 

LTD. 

if 

Introducing the 

MICROREADER 

all prices include VAT & Post & 
Packing. 

Discounts for clubs. 

ro>N 
CO5 

r\ 6^ . Q5 

Aab* 

s\®p 

FEATURES 
1 Low cost. We pay no importers, agents or 
salesmen & pass the saving on to you the 
customer. 
2 High quality: The standard of construction & 
components used ensure a high degree of 
performance & reliability, 
3 Easy to use: Simply connect to either the 
headphone or speaker socket of any radio apply 
12V supply and you're ready. 
4 Self contained: No computers, interfaces, 
program tapes or special leads required. Built in 
LCD display. 
5 Performance (CW) Copies hand sent or 
bugkey cw 5-40 WPM. Both analogue and digital 
filtering together with built in noise blanking 
gives good noise immunity. Digital tuning 
indicator & signal strength lamps make tuning 
simple. 
6 RTTY: Reads both commercial & ham shifts. 
Auto baud rate and polarity sensing. 
Syncronous sampling system gives excellent 
noise immunity & wide operating range. 2 fast 
processors to edit decode & display text. 
7 Tutor version Sends groups of 5 characters 
with auto repeat. All the expected features plus 
the ability to see what is being sentto orfrom the 
unit. Rear panel switch returns to normal 
Microreaderfunctions^^^^^^^^^^^^^^^ 

To order or for more information contact 
Bill Green G8 HLZ 

E.R.A. Ltd., 
Unit 26, Clarendon Court, Winwick Quay, 

Warrington WA2 8QP Tel:(0925) 573118 

SHOP OPENING TIMES 
Mon. - 1.00pm. - 5.30pm. 

Tue.-Fri. - 9.00am.-5.30pm. 
Sat. - 9.00am.-3.30pm. 

EVENING BY 
APPOINTMENT 

ANTENNAS 

0527 71165 

MET ANTENNAS ARE STILL MANUFACTURED TO THE SAME HIGH N.B.S. STANDARD 

2M 

4M 

COST COST 
P&P CODE MODEL GAIN inc. VAT P&P CODE MODEL GAIN Inc. VAT 

432-5 B 5 Ele 9.2 dBd £19.49 B 6M 50/2 2 Ele 4.7 dBd £32.00 A 
432-19T/ 19 Ele 14.2dBd £40.94 A 50/3 3 Ele 7.1 dBd £39.95 A 
ATV 50/5 5 Ele 9.2 dBd £59.90 A 
432-17X 17 Ele crossed13.4 dBd £56.55 A CK50 50/2-50/3 Conversion Kit £11.50 B 
432-17T 17 Ele long 15.0 dBD £45.08 A POWER SPLITTERS 

70cms 2 way £23.46 B 
144-5 5 Ele 9.2 dBd £22.48 A 4 way £27.60 B 144-7T 7 Ele 10.0 dBd £27.77 A 2M 2 way £30.60 B 
144-8T 8 Ele long 11.0 dBd £35.95 A 4 way £34.50 B 144-14T 14 Ele 13.0 dBd £53.72 A SF4/432 Stacking Frame £29.75 B 144-19T 19 Ele 14.2 dBd £64.26 A 
144-6X 6 Ele crossed 10.2 dBd £45.71 A NON METALLIC MAST 
144-GP Ground Plane Unity £16.57 B R.P.M. 1.5 M (iy2" dia.) With Fixing Clamp £19.75 B 

R.P.M. 3 M (iy2" dia.) With Joiner and Resin £39.50 B 
70/3 3 Ele 7.1 dBd £34.64 C R.P.M. 1.5 M (2" dia.) With Fixing Clamp £22.25 B 
70/5 5 Ele 9.2 dBd £52.60 c R.P.M. 3 M (2" dia.) With Joiner and Resin £44.50 A 

A £3.50 B£1.95 C £6.50 
(Carriage charges) 

SAME DAY MAIL ORDER 

A. KELLY, 3 Stoke Road, Aston Field, 

Bromsgrove, Worcs B60 3EQ 

Telex: 333530 Kelcom G 

VISA 

24 Hr Answerphone 
OPEN 6 DAYS A WEEK 

A.KEfer" 

COtlMUNICA no 
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GAREX 

THE SCANNER 

SPECIALISTS 
Jll. SX-400 

THE PROFESSIONAL SCANNER 
* Basic coverage 26-520Mhz 

Alf NFM&WFM 
' Expandable from 100kHz to 

1.4GHz with SSB and CW 
|" Computer control options 
' IF output terminals 

Specifications set by 
professionals 

£649 

REVCO RS-2000E 
THE VERSATILE SCANNER 

* Covers: 60-180IVlHz, 
380-520MHZ 

" AM & NFM on all bands 
' Search & store of active 

channels 
" Channel activity counter 
* 70 memories 
* 12v dc & 240v ac 

£279 

JIL SX-200N 
THE SUPERIOR SCANNER 

' The choice of the professionals 
* Proven reliability 
" Covers: 26-88MHz, 

108-180MHz, 380-514MHZ 
' AM & NFM on all bands 
' Positive action keyboard 
' 16 memories 
' 12v dc & 240v ac 

£325 

AOR 2002 
THE WIDER RANGE SCANNER 
" The receiver with the most 

Megahertz for your money 
• Covers: 25-550MHZ, 800MHz-1.3GHz 
• AM & NFM & WFM on all bands 
' Computer interface socket i 
* 20 memories 
" Compact size 
* 12v dc operation 
' Up/down step control knob £487 

REGENCY HX-850E 
THE SMALLER HANDY-SCANNER 

Covers 75-106MHZ OR 60-90MHZ 
plus 118-175MHZ, 406-496MHZ 
AM & NFM on all bands 
Full scan & search functions 
20 memories 
Nicads, charger & BNC whip 
antenna included 

' ONLY 2'/," « 5'/.," x 2" £279 

DON'T FORGET THE ANTENNA! 
All receivers need a good antenna and the BRITISH-MADE REVCONE is used throughout the world by descerning scanner owners. Covers 50-500MHz. extremely well made & excellent value at £31.95 
For those who will appreciate extra performance we offer the REVCO RADAC dipole nest with transmitting capability from 25-500MHZ £69.95 
BROADBAN PREAMPLIFIERS REVCO PA3 inline masthead model, with special mains psu. DC-IGHz min. 13dB gain £49.95 
PA31 instrument or back-of-set version for I2v DC operation, BNC connectors (S0239 or N-type options) £35.50 

X  A DCV El E/^TD^Mir^C Harrow House, Akeman Street,Tring HP23 6AA. 
O "wsk' ''i O LmI I 1 I V I ^3 Phone 044-282-8580 & 0296-668684 Ca/Zers by appo/nfrnenfon/y. X MAIN DISTRIBUTOR OF REVCO PRODUCTS. PRICES INCLUDE UK P&P and 15% VAT Ask lor details of our interest free credit. C 
t> Extensive range of RYE radiotelephone spares-S.A.E. for fist. Ask for our list of second-hand scanner bargains. Booooeooococooocooooooocooooo^y&oooooo^vocoocoKVCooooococoGosoooocosoooooooooococooo! J 

PRICE BREAKTHROUGH 

BRAND NEW 2M FM 25W TRANSCEIVER 
Direct From Factory £269 ALINCO ALR-22E 

- ■-* 

S 

The new Alinco 2m transceiver breaks the price barrier! A full 25 watts output power 
from 144-146MHz. Possibly the smallest 2m FM rig available and almost certainly the 
cheapest. We have carried out rigorous tests with this unit and have found it to be 
outstanding in both performance and quality All the usual features are included such 
as 12.5 and 25KHz steps, 23 channels, scanning, up/down mic.. toneburst, repeater 
shift etc. And there is nothing else to buy The price includes quick release mobile 
mount and all hardware, plus a full 12 months warranty from ourselves. (Parts and 
Labour) 
New CLP 5130-2 
11dB gain Tx/Rx 

Beam Antenna 
105-1300MHZ 

At last a beam for the scanning receiver. Far betterthan a pre-amp! Nowyoucan pull in 
stations that were previously impossible. Beautifully built and can also be used for 
transmitting up to 500 watts. Dimensions: 1.4m boom, 1.4m longest element. 

£82.50 

jvVATERg 

OisblAlNTON 

NEW SONY PRQ-80 
150KHz-174MHz 

Monitor Receiver 

At last the new Sony Pro-80 receiver has arrived in the 
UK. As the largest Sony stockist of communications in 
the UK we hope to have limited supplies by the time you 
read this. However, be warned. UK deliveries are limited 
until the Autumn so it really is first come, first served. A 
complete short-wave and vhf communications receiver 
in handheld size has to be good news. An extension of 
the Air-7. this model features SSB. AM and FM 
reception. Other features include, memory scanning, 
LCD readout, fine tuning, etc. Order yours today from 
your genuine UK Sony stockist. To avoid grey imports, 
simply phone Sony on 0635 60755 and check the 
dealer's pedigree! Remember, if it doesn't come from 
Sony UK. your after sales backup could be a problem! 

Books for Listeners 
UK Confidential Frequency List. 
The foremost publication for short-wave listeners. 
Covers 1.6MHz to SOMHz with details of thousands of 
short-wave frequencies both Military and Civil. 
£5.95 p&p £1.00 
Complete Guide to VHF/UHF 26-2250MH2 
Provides comprehensive listings of the frequencies and 
bands used by all the main UK users of this part of the 
spectrum. Details also include duplex splits etc. 
£4.95 p&p 80p 
VHF/UHF Airband Frequency Guide 
It lists almost every frequency regularly used by both 
Civil and Military aircraft in the VHF and UHF bands. 
Much additional information and photos included for 
the avid airband enthusiast. 
£5.95 p&p £1.00 

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

RETAIL ONLYr- 12, North Street, Hortichurch, Essex RMII 1QX. 
Tel: (04024) 44765 

Visa and Access by telephone. 24hr. Answerphone. 
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TX-3 RTTY/CW/ASCII TRANSCEIVE 

The high performance, low cost system 
Split-screen, type-ahead operation, receive screen 
unwrap, 24 large memories, clock, review store, 
callsign capture, RTTY auto CR/LF, CW software 
filtering and much more. Uses interface or T.U. 
BBC-B/Master and CBM64 tape £20, disc £22. 
Spectrum tape £35 inc. adapter board. 
For VIC20 we have our RTTY/CW transceive 
program. Tape £20. 

RX-4 RTTY/CW/SSTV/AMTOR 

RECEIVE 

This is still a best-selling program and it's easy to see 
why. Superb performance on 4 modes, switch 
modes at a keypress to catch all theaction.Text and 
picture store with dump to screen, printer or 
tape/disc. An essential piece of software fortrawling 
the bands. Uses interface. BBC-B/Master, CBM64 
tape £25, disc £27. VIC20 tape £25. SPECTRUM tape 
£40 inc. adaptor board, the SPECTRUM software- 
only version (input to EAR socket) is still available 
£25. 

TIFI INTERFACE Perfect forTXS and RX4, it has2- 
stage RTTY and CW filters and computer noise 
reduction for excellent reception. Transmit outputs 
for MIC, PTT and KEY. Kit £15 (assembled PCB + 
Cables, Connectors) or ready-made £25, boxed with 
all connections. Extra MIC leads for extra rigs £3 
each. State rig(s). 

WORLD AND UK/EUROPE MAP LOCATOR Maps, 
great circles, distances, bearings, contest scores. 
Lat/Long, locators, NCR, hundreds of placenames. 
BBC-B/Master, ELECTRON ONLY. Tape £10. 

LOCATOR Distances, bearings, contest scores. 
Lat/Long, locators. SPECTRUM, CBM64, ViC20 
tape £7. 

And for the BBC-B/Master, SPECTRUM. 
ELECTRON, CBM64, VIC20. 

MORSE TUTOR 1-40 wpm. Learn by ear, practise 
using random letters, figures, punctuation, words. 
40 plain language texts supplied or type your own. 
With learning guide, tape £6. 

LOGBOOK Date, band, mode, call and remarks. 
Instant callsearch. log printout. Tape £8. 

RAE MATHS Unlimited practise and testing for the 
exam calculations. Tape £9. 

ZX81-16K RAE maths and original morse tutor. 
Prices as above. 

All BBC and CBM64 programs are available on DISC 
at £2 extra. 

Prices include VAT and P&P, 1st Class inland, 
airmail overseas, normally by return. Eire, C.I, BFPO 
deduct 13%. 

technical software (HRT) 

O 

Fron, Upper Llandwrog, Caernarfon LL54 7RF. 
Tel: 0286 881886 

VlBROPLE^ 

'The Oldest Name In Amateur Radio" 

CTAR 

MASTERKEY 

Star Masterkey  £54.70 
CMOS Memory Keyer  £95.00 

THE ORIGINAL 

maJ* 

Deluxe  £82.74 
Std  £70.54 

THE IAMBIC 

> 

Deluxe  £78.09 
Std  £63.98 

Send an S.A.E. for further details and special 
prices when you buy a S.M.K. and one of the 

Vibroplex range. 

Post and Packing on the above £3.00 

DEWSBURY 

ELECTRONICS 

176 LOWER HIGH STREET, 
STOURBRIDGE, WEST MIDLANDS 

Telephone: (0384) 390063/371228 
Telex: 336712 SHELTN G 
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PRICE ONLY 
£1.20 

6 
MULTIMETERS 

TO BE WON 

S • Many new lines 
• Extended range 
of test equipment 

• £11 worth of discount vouchers 
• 6 Multimeters to be won in easy to enter competition. 
• Available at your local newsagent or direct from 

address below. 

Cirkiti 

VISA 

K W TEN — TEC 

ARGOSY II 

A TOP OF THE RANGE WINNER 
A 100 watt, 6 - Band SSB/CW Transceiver 

that combines excellent performance, Reliability 
Simplicity of operation, and low cost. 

HOME STATION - MOBILE - PORTABLE 

* Full Break-in (QSf<) * Automatic Sideband Selection 
* Full Band coverage - 3,5,7,10.1,14,21,28.0 MHz 
* Seperate PSU. (if required) * Linear Crystal Mixer VFO 
* Sidetone, adjustable for volume and pitch 
* 100 watts input, QRP switch. Receiver sensitivity 0.3 uV, typical. 
* Offset Receiver Tuning and 'Notch' * Operates on 12VDC. 
* Improved Dynamic Range 
K W TRAPS, K W TRAP DIPOLES, BALUNS, ANTENNA SWITCH, 

PRECISION MORSE KEYS 
LATEST NEWS FROM K W 

FRITZEL BALUNS, H.F. BEAMS & VERTICALS NOW IN STOCK. 
(EXCELLENT GERMAN ENGINEERING) 

A NEW TRANSCEIVER — IN ADDITION TO THE CORSAIR II, & 
CENTURY 22, THE "PARAGON" IS EXPECTED SHORTLY, THIS IS A200 
WATT INPUT TRANSCEIVER WITH GENERAL COVERAGE RX 
CW/SSB/FSK/AM/FM (OPTIONAL) AND MANY ADDITIONAL 

FEATURES. 
Write or 'phone for Price List and/or brochures— 

K W TEN-TEC LTD 
Vanguard Works, Jenkins Dale, Chatham, Kent ME4 5RT. 

Tel: (Medway) 0634-815173; Telex: 965834 

(cm co) 

Stay Tuned Forever with a CAP.Co ATU- 
Once Bought - Never Replaced 

m Utxu 
:• # % -t 

CAP CO ELECTRONICS LTD 
63 Hailcroft, Birch Green 

Skelmersdale, Lanes 
WN8 6QB 

Tel:0695 27948 

Special Features of CAP CO HF ATU's 
* Renowned SPC transmatch circuit 
* CAP CO innovative modular design eliminates stray inductance 
* Unique built-in lightning protection 
* Roller Coaster inductor - infinetely variable * Balun built in 1Kw 4 to 1 
* Transmitter switch, THRO ATU or DIRECT to antenna 
■* Unsurpassable transmission strength and clarity * Solid, traditional precision radio engineering - Lifetime Investment 
* Superb ultra compact cabinet design 
* Superlative finish and looks compatible with most rigs 
* Will tune any Transmitter/Aerial combination to optimum 

All our range including Baluns. G40GP Aerial Kits. Roller Coasters, etc. is British workmanship of superb quality. 
Antenna Tuning Units. Capacitors. Roller Coasters and Baluns can be made to your own specification - Commercial or Military use. 

PRICES - CAPACITORS 
CAP-25S S.GANG 250 pfd £15.50 
CAP-25T T.GANG 250 pfd £18.95 CAP-10S S GANG 500 pfd   £21.95 
CAP-25D DIFF 500 pfd  £18.95 

8Kv 2.5mm plate spacing + 2.00 p & p 
CAP-31S S GANG 250 pfd   £17.95 
CAP-31T T.GANG 250 pfd           £22.95<; 
CAP-12S S.GANG 1200 pfd  £25.95 

12kv 4.5mm plate spacing + 2.50 p & p 
ROLLER COASTER + 2.00 p&p  £22.95 
28 micro henries BALUNS 4:1. 1:1 + 2.00 p&p   £16.50 
Fully encapsulated 
AERIAL KIT + 100 p&p   £5.30 
Clip-on Spreaders 
TURNS COUNTER + 1.00 p&p   .£22.50 
Digital 

Special Features of CAP CO VHF ATU's 
* Will tune Co Linear aerials and VHF beam aerials 
* Tunes existing HF & Dipole arrays for use on 144-145Mh2 ■* Solid Die Cast cabinets 
* ATU used very low loss ceramic silver-plated capacitors 
Special Features of CAP CO Capacitors 
*■ Endplates made of epoxy random weave glass * Capacitor plates stamped from NS4 alloy sheet 
* All other metal work machine quality brass 
* Totally insulated - a must when carrying very high voltages 

SPC-300D 1 Kw p e p   £225.00 
SPC-3000D 3Kw p.e.p       £325.00 
NEW PRODUCT - VHF A.T.U. 
SPC-100 1 Kw p.e.p £59.95 
LOOP ANTENNA TRI BANDER 160 to 40mt8 KIT FORM. READY TO ASSEMBLE 
9FT. DIAMETER  EP.O.A. 

ALL OUR PRODUCTS ARE MANUFACTURED BY US AND ARE THE RESULT OF 
LENGTHY PERIODS OF R & D AND TESTING. PLEASE DO NOT PURCHASE INFERIOR COPIES HOPING THAT THEY WILL PERFORM TO OUR HIGH STANDARDS. USE CAPACITORS AND ROLLER 
COASTERS PROVEN TO WORK, BUY THE BEST - BUY CAP .CO. 
WE ALSO STOCK INLINE METAL COUPLERS 0.75p. FLEXIBLE COUPLERS £2.50 
and REDUCTION DRIVES £2.16. 
PLEASE PHONE ABOVE NUMBER FOR YOUR LOCAL STOCKIST. 
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Letter of the month 
Dear HRT, What is happening in 

British Amateur Radio? i was a tittle 
concerned, to say the least, when it 
was announced that 50MHz was to 
be released to all and sundry. 

i have always been under the 
impression, rightly or wrongly, that 
the 'B' licence was originally designed 
for those of us who weren't 
particularly interested in DXing further 
than say the UK and Europe and were 
the elite in radio experimentation, 
hence the great advances made in the 
fields of VHP, UHF and above, 
communications. The 'B' licence was 
also a stepping stone to the 'A' 
licence. All of a sudden 'B' licensees 
can use CW, although limited, on their 
allocated bands for learning purposes 
and have now been allocated what is 
essentially a DX band, i have heard 
'B' licensees discussing the prospect 
of "crossing the pond". 

in my opinion this is a smack in 
the eye for us 'A' licenced amateurs 
who have spent a lot of time and 
effort learning morse and taking 'the 
test'. There will be many 'B' 
licensees, I am sure, who were on the 
brink of either learning morse or 
taking the test who won't bother 
now, after all why should they? They 
can go practically anywhere on 
50MHz if conditions etc are right. 

I have also heard it muted that 
since the RSGB have taken over 
morse testing, some of the examiners 
aren't capable of passing a test 
themselves, something that could 
never be said of the BT examiners 
who are professionals in their fields. 

What is to come next, 10 Metres 
for all? I sincerely hope not. 
M Allen G4XMH 

The RSGB on morse tests 
Dear Sir, I should be obliged if you 
would allow me to comment on the 
recent letters column insert from 
GM6KKP. 

I think most people would agree 
that with few exceptions Rallies do 
not provide the ideal accommodation 
for the taking of Morse Tests so many 
will ask why do we offer the facility 
and even some might wonder why 
anyone would apply to use them! 

The later I cannot answer 
however I must take some 
responsibility for there ever having 
been such facilities for a number of 

years ago as a Senior BT 
Surveyor/Examiner I agreed to attend 
and offer the first ever Morse Tests at 
the Blackwood Rally in Gwent 
S. Wales, The facilities offered by the 
organisers although not ideal were 
first class and the event a success. 
Even so BT were quite rightly very 
mindful of the problems rally tests 
could produce not least of which was 
finding volunteer staff. Contrary to 
general belief there were many who 
were not prepared to give up their 
evening or weekend time off for 
amateurs. However the argument that 
the official tests were only conducted 
Mon-Fri which for many meant taking 
a day off work and often costly travel 
to the test centre and their desire to 
be helpful finally persuaded BT to 
agree that if staff could be found 
attendance might be authorised. 

Circumstances have now 
changed, the RSGB is providing many 
more tests centres than ever before 
and at times convenient to the 
candidates and we believe it is 
perhaps now time to cease Rally 
examinations, at all but those 
providing ideal facilities. 

We have therefore recently 
introduced more stringent 
requirements to be met before 
organisers are permitted to offer the 
facility. 

On the subject of BT/RSGB 
choice perhaps a little background 
info may clarify the position for your 
readers. 

For many years the Post Office 
being a Govt. Dept handled all 
aspects of Radio Licencing including 
attending International Conventions 
etc etc. It was then decided to split 
the Post Office into Post Office and 
BT and later to privatise the latter. 
This meant that BT as a private 
company were unable to act as before 
and the Home Office and later on the 
DTI took over the Radio Licencing 
duties. The change over was very 
efficiently carried out and I suppose 
except for those actually involved few 
were aware of any change except 
perhaps for a change of title and 
address. The new authority, not 
having a workable network of test 
centres or readily available examiners, 
employed BT to supply that need on a 
contract basis. 

That contract was subject to 
regular review arid in line with Govt 

Policy was to be put out to tender 
with a view to obtaining the best 
value for money for the customers. I 
understand that several bodies placed 
tenders but the RSGB on behalf of 
the Amateur world were successful. I 
can assure you that the DTI vetted all 
applicants very fully to ensure that 
they would be able to meet the 
stringent requirements and provide an 
efficient service. 

I do not know if BT was one of 
the bodies tendering but it would not 
surprise me if they didn't. With the 
computerisation of Coastal Stations 
and Staff reductions all round it 
would have been difficult to continue 
to provide the service. I am afraid like 
so many other organisations BT found 
the commercial environment does not 
allow time for those niceties for 
which their Radio Staff were once 
renown. When the taxpayer footed 
the bill time didn't matter quite so 
much. 

As regards the service offered by 
RSGB many of us are ex BT staff and 
as we could see no sense in re- 
inventing the wheel we have with 
minor additions adopted the same 
procedures. We have had to introduce 
computerisation and central booking 
in order to get the fee down to its 
lowest for many many years. The 
service is now fully operational and it 
should be possible with few 
exceptions to book a test in your own 
county every other month and in 
neighbouring counties in the months 
between. Should there be anyone 
with special difficulties or groups who 
want to organise closed sessions 
these can often be arranged outside 
the scheduled sessions by arrangement. 

I believe we now offer an service 
equal to the previous setup and I 
think once we get a little more 
exprience we may well be able to 
offer an even better one,at least that 
is our earnest endeavour. 

If your readers have any sensible 
suggestions as to improvements we 
shall be pleased to hear from them 
and will give them due consideration. 
However do please remember that 
there are often unseen reasons why 
what seems absolutely reasonable 
from one viewpoint is out of the 
question from the driving seat. 
A. N. lanson G3GDO 
Chief Examiner RSGB Morse Test 
Service 
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Dear HRT, I am sorry to read (HRT 
August) that GM6KKP considers that 
the present morse testing 
arrangements are so unsuitable — 
although to be fair he apparently 
hasn't tried them! I have never taken 
a test under the BTI system and so 
cannot comment on that except to 
point out that they also provided 
testing facilities at rallies, probably 
because their other test locations 
were so inconvenient for so many 
people — I would have had an 
awkward 250 mile cross-country 
return trip to my "nearest Coast 
Station". 

Under the present system I took 
the test in Derby, about 27 miles 
away, with alternative locations being 
14 and 25 miles away and fairly 
frequent test dates being available — 
none actually at a rally. Far from 
facing two "inquisitors" I met two 
fellow amateurs who, without bending 
the rules in any way at all, made me 
extremely welcome and did everything 
possible to put me at my ease, calm 
"jitters" and allow me to produce the 
best result that I could. 

I passed — just! and had the 
result in ten days from taking the 
test. I don't know how GM6KKP will 
get on but 1 wish him good luck. For 
me the system worked just fine! 
Peter Howard GOHWA 

FT102 user group 

Dear HRT, I would like to draw the 
attention of any FT102 owners to the 
development of a user group for this 
rig. We hope to provide an 
information exchange for fault tracing 
and maintenance etc, with an 
occasional newsletter and a regular 
net on-air. 

Interested users should write to 
me for inclusion in the list of UK and 
El owners. 
Sean Quinn GI4PCQ 

/MM or maritime VHF? 

Dear HRT, Paul Holland, G3TZO, tells 
the tale (HRT July 87) of a near 
disaster at sea which was notified to 
the Coastguard; his amateur radio 
station on board worked an amateur 
ashore who happened to be on the 
local repeater. He in turn contacted 
the Coastguard, presumably by a 
normal 999 telephone call. 

While not wishing to spoil the fun 
aspect of working /MM, may I point 
out the risk of relying on unorthodox 
methods such as amateur radio for 
rescue when afloat? 

Why did G3TZO not have 
maritime VHF? Whereas HM 
Coastguard, like all the other rescue 
services, will accept information from 
any quarter and by any means, it is 
far from certain that interesting but 
unorthodox means will get through; 
there may not be anyone listening — 
certainly not the rescue services. 
They have neither the equipment nor 
the manpower. 

On the other hand, HMCG is 
manned to give a completely reliable 
24-hour, 365-day a year service on 
the public telephone and on the 
international maritime VHF channel 
16. They have remote antennae to 
give radio coverage all round our 
coasts with fewer 'blind spots' than 
any other radio system. 

If amateur working is the main 

radio preoccupation of G3TZ0, may I 
suggest — for his own sake and that 
of his crew — that at the minimum 
he carries additionally a properly 
licensed maritime VHF hand-held 
transceiver in a waterproof bag (this 
latter inexpensive and improbable 
looking item really does work. It has a 
NATO stock number and is available 
to the public). He can use this on 
board or, importantly, in the event of 
a fire at sea or any other need to 
abandon ship, he can use it from his 
liferaft or even swimming, to make 
and maintain direct contact with the 
Coastguard at any time of the day or 
night. Furthermore, he will be able to 
work any other vessel which happens 
to be within range. And both the 
Coastguard and the lifeboat will be 
able to DF on him. None of these 
things are possible using amateur 
radio or citizen's band. 

Amateur radio is fun. It is a 
useful back-up, but it should not be 
the main, still less the only, radio 
equipment on board. I invite any 
reader who questions this to discuss 
the subject at any coastguard station. 

I write without bias, I am neither 
a member of HMCG nor connected 
with any equipment manufacturer. I 
regularly use amateur radio, citizen's 
band, and maritime VHF. They are all 
good tools, but I do not use a 
hammer when a spanner is 
appropriate. 
Lt. Cdr. D S E Row, RN, GOEUE 

£10 FOR THE LETTER OF THE MONTH 

You've got a gripe about the bandplans, or you're sick of being 
wiped out by next doors microwave. Or maybe you've been bowled 
over by the excellent service from your local radio shop. 

Whatever you've got to say about amateur radio say it here in 
the fetters column and you could win yourself £10 for writing the 
letter of the month. 

Send your epistles to: Letters Column, Ham Radio Today, ASP 
Ltd, 1 Golden Square, London W1R 3AB. 
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The Sheffield Award 
This operating award, originally introduced by the 

Sheffield Amateur Radio Club in the mid '70s has now been 
reintroduced. 
The award is available to both licenced transmitting amateurs 
and short wave listeners. 
To obtain the award you must satisfy one of the following 
requirements and furnish proof in the form of a copy of the 
log entries relevant to the award. The copy should then be 
examined by a licenced amateur in your area. He should 
verify that the log submitted for the award is a true and 
accurate copy of the original. The award entry should be dated 
and signed by both the operator and the amateur asked to 
verify it. 
Send the completed entry to: 

SARC AWARDS, c/o G3PHO, 
146 Springvale Road, 
SHEFFIELD S6 3NU, 

AND enclose £1 (UK stations only) or the equivalent of £1.50 
in IRC's if overseas. 

HOW TO OBTAIN THE SHEFFIELD AWARD 
STATIONS IN UK. 

Establish two-way contact with TmKTY (30) Sheffield 
stations. 
SWLs should log the same number of Sheffield stations 
and must include in their log extract the calls of the 
stations being worked by the Sheffield operator. 

STATIONS IN EUROPE (BUT OUTSIDE THE U.K.) 
Establish contact, two-way, with FIFTEEN (15) 
Sheffield stations. SWLs must follow the same 
procedure as outlined above. 

STATIONS OUTSIDE EUROPE 
Establish two-way contact with TEN (10) Sheffield 
stations. 
SWLs should follow the rules outlined in the U.K. 
section regarding logging of both sides of the contacts. 

WHAT IS A SHEFFIELD STATION? 
Sheffield stations are those found within the city 
(i.e. Metropolitan District) boundary. 
BONUS POINTS FOR WORKING SHEFFIELD 
AMATEUR RADIO CLUB MEMBERS 
If the Sheffield station worked/heard is at that time a 
member of the Sheffield Amateur Radio Club then he will 
count as TWO contacts towards the Sheffield Award. 
A contact with any SPECIAL EVENT STATION 
ORGANISED BY S.A.R.C. WILL SCORE AS FIVE 
CONTACTS. 
MICROWAVE SECTION 
The Sheffield Award will be awarded to any station who has 
worked FIVE (5) Sheffield stations on the bands from 1.3GHz 
up. 

3 

New Cirkit 
accessories 
Cirkit Holdings has intro- 

duced a new 12 watt recharg- 
able soldering iron intended 
for use with CMOS and other 
static sensitive devices where 
there are mains supply prob- 
lems. The iron features a fast 
warm-up time, a 2mm dia- 
meter tip and is able to make 
up to 200 solder connections 
from one 12 hour charge. The 
iron is supplied complete with 
a mains charger, wall mounted 
socket and a 12V charging lead 
for a car cigarette lighter 
socket. It also has an illumin- 
ated tip (handy for repairs 
during power cuts!) and a 
safety hood to help the user to 
solder just the components and 
not themselves. 

Also from Cirkit comes a 
range of RF power sensing 
heads for use with DVMs. 
Essentially the devices are 
wide band bolometers which 
give an output designed to give 
a direct reading on a DVM set 
to the 200mV range. Power is 
fed into a precision 50 Ohm 

resistive load made of 
pyrolytic carbon film which is 
mounted on a beryllium oxide 
substrate for efficient heat 
dissipation. A small propor- 
tion of the heat generated is 
made to flow through a 
thermoelectric generator, the 
output of which is then scaled 
to give a direct reading of 
output on the DVM. There are 
two products, a 5 watt model 
and a 50 watt version — these 
are continous ratings and the 
smaller unit can sustain up to 
15 watts for periods of less than 
1 minute, whereas the larger 
version can handle up to 75 
watts, each device taking about 
20 seconds to reach the final 
reading. Prices range from 
£63.25 for the 5 watt version 
to £109.25 for the 50 watt unit. 
Further details from Cirkit 
Holdings, Park Lane, Brox- 
boume, Herts, EN10 7NQ or 
Tel: Hoddesdon (0992) 444111. 
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Getting the Lowe 
down on DFMs 
Lowe Electronics are to 

introduce a new digital freq- 
uency counter which can cover 
up to 1300MHz, is small 
enough to fit in a shirt pocket 
and comes complete with a 
telescopic whip aerial for off 
air monitoring. The 8 digit 
readout offers a resolution of 
100Hz and the DFM is pow- 
ered by its own internal battery 
pack which can be recharged 
from any DC supply of bet- 
ween 9 and 15 volts and allows 
the unit to still be used even 
when it is recharging. The 
DFM costs £135, with an 

optional case being available 
for an extra £9.80. Further 
details from any branch of 
Lowe Electronics or their head 
office at Chesterfield Road, 
Matlock, Derbyshire DE4 
SLE. Telephone (0629) 2817. 
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Antennas To India 
Marconi Communication 
Systems has received a £1.8m 
order from the Electronics 
Corporation of India Ltd 
(ECIL) for a further quantity 
of 27 type R9010 wideband 
wide-slew 500kW HF broad- 
casting antennas for the phase 
two installation at All India 
Radio's new external 
broadcasting station near 
Bangalore. This follows on 
from the successful delivery on 
time of nine antennas of the 
same type for phase one. 

bringing the total value of this 
Indian order to £2.4m. 

The R9010 antenna has 
already been supplied to 
Singapore, Hong Kong, Dubai 
and the Seychelles and is the 
main antenna in use at the 
BBC's 500kW station at 
Rampisham in Dorset. 

The contract, which 
Marconi received via its agent 
Step Enterprises, also includes 
the supply of 126 type R3020 
RF switches for azimuth beam 
slewing remotely controlled 
from the transmitter building. 

IRTS AGM 

The annual general meet- 
ing of the Irish Radio Trans- 
mitters Society was held 
recently in the Limerick Inn 
Hotel, County Clare and 
hosted by the Limerick Radio 
Club. Mike Staunton E13DY, 
the outgoing president, re- 
ported that following negoti- 
ations with the Irish Depart- 
ment of Communications, per- 
mission had been granted to all 
class B licencees to use CW 

and RTTY on VHF. Further 
good news was that AREN 
(Amateur Radio Emergency 
Network) had also been given 
full Dept of Comms approval. 
Willie Barron E16BUB, ex- 
tended his thanks for Mike 
Staunton's work over the past 
two years and undertook to 
maintain the programme of 
expansion of IRTS work in the 
future. Shown below are Mike 
Staunton, outgoing President 
and (right) Willie Barron — 
the new IRTS President. 

SARCON Set 
To Go! 

This year, the Scottish 
National Amateur Radio 
Convention will be held in 
Europe's largest leisure centre. 
The organisers have also 
broken the tradition of holding 
the convention on a Saturday 
in favour of Sunday September 
13 to cater for Hams who have 
to work a six day week. 

The choice of venue, the 
Magnum Leisure centre in 
Irvine, Ayrshire was taken to 
make SARCON '87 a day out 
for the whole family. The 
convention is being organised 
by members of the four 
Ayrshire clubs in Region 14; 
Cunninghame & District, 
whose permanent club is in the 
Magnum Centre; Kilmamock 
and Loudoun; Cumnock and 
the Ayr Amateur Radio Clubs. 

The Magnum Leisure 
Centre has two swimming 
pools and also twin flumes — 
the first giant water slides to be 
opened in Scotland. There is 
a skating rink, indoor bowling 
greens, bar and catering 
facilities and a theatre for the 
lectures. 

The Magnum is situated 

in a vast beach park with 
boating facilities, river and sea 
fishing. It is also close to Sea 
World, a unique sea life centre 
which is attracting visitors 
from all over the world. 

Bob Low, GMOECH, 
chair of the organising 
committee enthused, "This 
will be a great chance for 
Hams to make it day out with 
the XYL's and junior ops. If 
they don't want to visit the 
radio convention there is 
plenty to keep them amused. 
We are also hoping to try 
something different with the 
Bring and Buy sale. Items over 
a specific value will go to a 
separate stand in the main hall 
where they can be viewed 
properly and safely." 

Talk-in for the convention 
is being organised by 
RAYNET and will probably be 
on the AY or CS repeater and 
one 2 metre channel. Provision 
on 70 cms is also on the cards. 
There is ample and secure car 
parking around the Magnum 
and the railway station is only 
a few minutes walk away. 
Further information about 
SARCON '87 can be obtained 
from Bob Low (QTHR). 

South Dublin Field 
Day 
Members of the South 

Dublin RC set up station on a 
site near the RTE Irish Tele- 
vision mast on Kippure Moun- 
tain (locator I063UD) for 
VHF Field Day. The group, 
using the club call ElZSDR'P 

only operated on the 2m and 
70cm bands yet enjoyed many 
contacts with the UK and 
Europe. Although the site is 
nearly 2000' ASL, the weather 
was perfect as the picture 
shows and it was even possible 
to see the Welsh coast without 
too much trouble. 

]> 
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Aerial Tuners and 
Switches from 
Telecomms 
Telecomms of Portsmouth 

have just announced two addi- 
tions to their range of aerial 
accessories. The first is the 
Nevada TM1000 IkW all band 
ATU which covers 1.8 to 
30MHz with an input impe- 
dance of 50 Ohms and capable 
of matching loads of between 
50 and 500 Ohms at its output 
at power levels of up to 500W 
continuous, IkW PEP. The unit 
measures 13(W) x 4.5(H) x 
10.5(D) inches, features a 
transmatch circuit using two 
capacitors and a roller coaster 
variable inductor with a turns 
counter on the latter. A 4:1 
IkW balun will shortly be 
available for the TM1000 
which can be retrofitted in the 
space provided so that the unit 
can be used with open wire 
feeders. The tuner can be 

bought in two versions; ready 
made for £125 or in kit form 
with a pre-drilled case for 
£100. 

Also from Telecomms 
comes a fully weatherproofed 
remote controlled antenna 
switch which is designed 
primarily for 934MHz but 
which offers better than 
0.25dB insertion loss at this 
frequency. The unit is capable 
of handling up to 150 Watts 
PEP, is supplied with silver 
plated 'N' connectors and 
fittings to attach it to masts of 
up to 2" diameter. The CAS- 
A2 can be used over the DC to 
1000MHz range and only req- 
uires an 11 to 14V DC supply 
for switching purposes. The 
price is £59.95 and further 
details can be obtained from; 
Telecomms, 189 London Road, 
North End, Portsmouth, Hants 
P02 9AE or telephone (0705) 
662145, 

SMC Swallows AE 
From the first of July Amateur 
Electronics and South 
Midlands Communications 
have been the same company. 
Though not described as a 
take-over but a merger bet- 
ween the two companies, the 
'new' company will trade 
under the name South Mid- 
lands Communications Ltd, 
exactly the same name as SMC 
has been using up until now, 
and AE's shop in Alum Rock 
Road, Birmingham, will trade 
under the name SMC 
Birmingham. 

SMC will now be the sole 
UK distributor for the Yaesu 

range of products, and will 
have an enormous range of 
spares for repairs, carried out 
under guarantee or outside the 
guarantee period. SMC will 
supply Yaesu products to all 
authorised Yaesu dealers. 

However, 'grey' import 
owners beware; the press 
release from SMC goes on to 
say rather sternly: "Any 'Vhesu 
equipment sold retail with 
foreign or photocopied 
manuals or with different type 
numbers ie FRG965 in place 
of FRG9600 will not have the 
support of spares and back-up 
of the SMC Group (the sole 
UK Yaesu distributor). 

Car Bootie 
If you're looking to buy 
anything from a brand new 
transceiver to a pile of genuine 
radio junk to annoy the spouse 
with, you could do a lot worse 
than give the National 
Amateur Radio Car Boot Sale 
a visit on Sunday 13th Septem- 
ber, at the Shuttleworth 
Collection, Old Warden 
Aerodrome, Near Biggles- 
wade, Bedfordshire. 

The Shuttleworth 
Collection is, in fact, one of 
the country's leading aircraft 
and motor museums, so even 
non-amateurs should find 
something to amuse them, and 
there's a restaurant, souvenir 

shop, bar and childrens play- 
ground, to keep all the family 
amused (and empty pockets of 
cash). 

The pictures here show 
some of the 250 stalls of last 
year's sale, which had over 
2500 visitors. The organisers 
say that the car boot sale is just 
how rallies used to be, not just 
a shiny black-box sale. 

The sale is open from 
10am to 5pm, and admission is 
50p (parking free). Old 
Warden is two miles west of 
Biggleswade and is well 
signposted from all major 
routes. Enquiries and advance 
stall bookings can be made to 
Wendy on 0582 451057 or 
Clive on 0582 27907. 

Isle of Wight 
Award 
The Binstead ARS has 

produced a rather nice certi- 
ficate for their Isle of Wight 
Award. To get it, you must 
either work ten Isle of Wight 
stations on VHF and above or 
five stations on HF — in both 

cases one of the stations has to 
be the Binstead ARS club 
station G0BAR. Once you have 
done that, all that remains is to 
have a copy of your log 
verified by another radio 
amateur and send it (together 
with £2.50) to J Willis G1BZO 
QTHR. 

Improved FT767 
from Withers 
Comms 
One of the shortcomings 

of the Yaesu FT767 is its lack 
of dynamic range due to syn- 
thesiser phase noise, and this 
problem has been tackled by 
an add-on PCB from Withers 
Communications. The board is 
claimed to improve the rigs 
dynamic range by up to 20dB 
and uses the latest SMD type 
chip component technology to 
provide better reliability. 
Although supplied as standard 
on FT767s coming from the 
Withers stable, the board can 
also be retro-fitted for £49.50 
inc carriage. 

Withers also have stocks 

of a new range of cost effective 
replacement nicad battery 
packs for Icom, Kenpro and 
CTE handhelds. There are two 
fast charge units available, the 
10AF (10V at 800mAh) and the 
12AF (12V at 550niAh) which 
are direct equivalents to Icom 
battery packs and can be 
charged in Icom BC35 and 
BC60 chargers. There is also 
the Raycom NC580 desk top 
charger which will charge all 
Icom battery packs larger than 
400mAh, offering two switch- 
able charge rates. Further 
details can be obtained on 
these and the FT767 upgrade 
from: R Withers Communica- 
tions, 584 Hagley Road West, 
Oldbury, West Midlands B68 
OBS — Tel: 021 421 8201/2/3. 



ETCHING TANK 

MAINS LEAD 

NON-RETURN VALVE 

\ 

UIL. 

/ CEREAL DISPENSER 

FERRIC 
CHLORIDE 

Fig. 1 The set-up of the etching tank. 

Many accessories are now available 
for the production of printed circuit 
boards at home. Marking the track- 
ing pattern on to the unetched 
copper-clad board can be achieved 
by using an etch resist pen, etch 

progress has some drawbacks: it 
requires manual agitation to ensure 
quick, even etching and the solution 
can easily be spilt or splashed. 

This article describes the con- 
struction of an etching tank which 

Etching PCBs in a 'Tupperwear' box is far from 

satisfactory, and 'proper' PCB etchers are very 

expensive. S. Niewiadomski has a DIY solution! 

resist rubdown transfers or photo- 
resist coated PCB material and all the 
equipment for the actual etching, 
cleaning and drilling of the board is 
widely available. Whatever method is 
used for the preparation of the 
board, the final requirement is for 
etching using an etchant such as 
ferric chloride solution. 

Ferric chloride is in many ways 
an ideal chemical for use at home: 
it is available cheaply as safely and 
easily transported crystals, it does 
not give off fumes and it is not too 
critical of temperature or concen- 
tration. However, it is a powerful 
etchant and readily attacks skin, 
clothes and metals (not just copper) 
and so has to be stored, handled and 
disposed of carefully. The most com- 
monly used method of using a 
shallow dish to hold the ferric 
chloride solution while etching is in 

includes a bubble aerator system 
which is built using easily-obtained 
kitchen containers and aquarium 
aerator parts. Bubbling air from the 
bottom of the tank is a much more 
convenient way of stirring the etch- 
ant solution than having to drive 
paddles or pump the solution itself. 
The tank is unheated because 
although it is true that hot ferric 
chloride etches quicker, it is felt that 
the extra complication of heating is 
not justified for production of PCBs 
at home. 

Constructing The Tank 
Fig. 1 shows the general arrange- 

ment of the etching tank with its 
bubble aerator system. The ferric 
chloride is held in a tall plastic con- 
tainer which allows reasonably large 
boards to be handled and gives a 

I 

good stirring action from a single air- 
stone. In the prototype, a nylon 
cereal dispenser was used as this 
was the ideal shape. The aquarium' 
pump supplies air to an air-stone 
approximately lOcms long via a non- 
return valve. The valve ensures that 
syphoning of ferric chloride back into 
the pump cannot occur if the pump 
or its mains supply fails. The air- 
stone may tend to float to the 
surface of the solution unless it is 
weighted down properly and any 
non-metallic objects, such as stones, 
may be used to hold it in place. 

As a precaution, the etching 
tank and the pump are both placed 
in a large box so that if any solution 
does escape from the tank it will be 
safely contained by the box. Because 
the cereal dispenser used for the 
tank is tall and thin, it can hold 
a reasonable depth of etchant with- 
out being filled too close to the top 
so spray caused by the bursting 
bubbles (which are very small any- 
way) is therefore unlikely to reach 
the top of the tank. A lid is fitted to 
the tank and a small slot is made in 
this so as to allow the airline to pass 
through, the lid also reduces the pos- 
sibility of splashes and spray leaving 
the tank. 

Using The Tank 
A method has to be found of 

suspending the board etched in the 
tank which allows it to be easily 
removed to check the progress of 
the etching. The simplest way is to 
drill the fixing holes in the PCB 
before etching and then insert 
plastic-coated wire or nylon thread 
through them. The wire can then be 
hooked over the side of the tank 
before putting the lid on. Alter- 
natively, some sort of removable 
platform could be made from a per- 
forated plastic material on which the 
PCB can be placed before being 
lowered into the etchant — rather 
like a chip drainer. 

If the bubbles do not seem to be 
produced evenly from the entire 
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length of the air-stone, position the 
PCB over the main stream as this will 
give the maximum stirring action 
over the surface of the board, where 
it will be most effective. The time 
taken to etch a board will depend on 
the freshness of the ferric chloride, 

the area to be etched and the tem- 
perature of the solution. During etch- 
ing, remove the board every two 
minutes or so to monitor progress. 
As soon as all the exposed copper 
has been etched away, stop the 
pump and remove the board. It 
should then be thoroughly rinsed 
before cleaning off the etch resist 
and drilling. 

The ferric chloride should only 
be left in the tank if there is no pos- 
sibility that children, unsuspecting 
adults or animals can gain access to 
the equipment. Generally, it is much 
better to empty the solution into a 
clearly marked plastic container with 
a screw top which can then be put 
out of harm's way. 

Disposing Of Ferric 
Chloride Solution 
Enquiries to my local Environ- 

ment Health Department have 
revealed the approved disposal 
method for small quantities of ferric 
chloride solution of the order of 
1 litre and only occasionally. The 
method involves running it to waste 
into a plastic waste system diluted 

with copious amounts of water. The 
waste system should first be rinsed 
using cold water to flush out any 
residual bleach or disinfectant which 
may be present. The solution can 
then be poured slowly down the 
waste system while running the cold 
tap, being careful not to splash the 
solution. When all the solution has 
been poured away the tap should be 
kept running for at least five minutes 
to ensure that it is thoroughly 
flushed through. 

PARTS REQUIRED 
Aquarium air pump 
Plastic tubing 
Non-return valve 
Air-stone approximately lOcms 
long 
(The above parts are obtainable 
from most pet shops) 
Non-metallic weights to hold the 
air-stone submerged 
Cereal dispenser with lid 
Large plastic box to hold tank and 
pump 

NEXT 

IONTI 
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THE MODIFIED FT767 

The makers claim an extra 20dB 
dynamic range with the latest Withers 
upgrade — we find out just how 
good it is. 

HOMEBREW HF AERIAL TUNING UNIT 

When is an aerial mismatch not an aerial mismatch? When there's an ATI) in 
between. Build our Aerial Tuning Unit and make your PA happy. 

REVIEWED - THE SONY PRO-SCAN 80 

It looks like an AIR-7, it works like an AIR-7, but this newcomer to the handy 
scanner market offers much more. We find out if it's worth dropping hints in 
time for Christmas. 

THE GREAT WELSH ROPE TRICK 

So you thought you had neighbour problems. Read the first part of this 
(fictional?) short story — whilst we phone our solicitors! 
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SMJ ELECTRONICS 
Specialists in Semiconductors 

Transistors 2N3055 £0-47 2SC945 CO.08 2SC2028 £1.30 2SK30 £0.37 B0235 £0 28 2N3773 .£1.65 2SC1060 £0.59 2SC2029 £1.15 2SK33 £0.40 80241 £0 34 2N3866 £1-10 2SC1061 £0.49 2SC2078 £0.74 3N201 £1.11 BD243 £0 30 2SA473 £0.42 2SC1096.. £0.71 2SC2086....... £0.43 3SK40. ..£1.27 BD244C £o!33 2SA564 ..£0.10 2SC1213.,. £0.12 2SC2092 £1.41 3SK48 £2.26 8D245 £0 84 2SA608. £0.11 2SC1306 £0.74 2SC2097 £21.09 3SK88. £0.59 BD246 M 75 
?fA673 f0-13 2SC1312... .£0.O9 2SC2099.  £19.25 3SK97..- £2.08 B0902 £0 51 2SA678. £0.38 2SC1318 £0.22 2SC2166 £0.95 40673 £1.50 BF244 £0 39 2SA683  .£0.20 2SC1359  £0.13 2SC2236 £0.22 BC107   £0.13 BF245 £0 29 2SA684, .£0.31 2SC1384 £0^7 2SC2290.- ,£24.55 BC108, £0.07 8FY50 £0 25 2SA699. £0.66 2SC1398 £0.60 2SC2312. £3.15 BC109 £0.14 BFY51 0)^5 2SA733 £0.13 2SC1674 C0.15 2SC2314 £0.30 BC141 £0.26 MRF237 £3 39 2SA966. £0.26 2SC1675.. £0.14 2SC2320, £0.10 BC142 £0.19 MRf238 £13 64 2SA999. £0,10 2SC1678 £0.80 2SC2395 ..£16.20 BC182 £0.06 MRF450 £13.50 2SA1012 £0.68 2SC1815 £0.10 2SC2539 £10.82 BC184 £0.10 MRF450A £13.80 2SA1015 £0.11 2SC1909 £0.92 2SC3020 £12.90 BC212 £0.06 MHF454 £22 94 C0'25 ^SC,945 £3-41 2S0234,, £0.46 8C214L £0.08 MRF455 £23.65 2SC380. £0.09 2SC1946 £12.37 250235 £0.41 BC238 £0.06 TIP29C  C0.26 2SC495 £0.35 2SC1947 £4.29 2SD313 £0.56 BC639 £0.12 TIP30C £o!29 2SC536, £0.10 2SC1957 £0.66 2SD325 . £0.43 BC640 £0.13 T1P3IC £0.27 2SC7I0 , £0.11 2SC1969 . £1.58 2SD330 £0.48 BD131 £0.42 TIP32C £0.33 2SC711 £0.09 2SC1970 £1 52 2SD380 £4.26 BD132 £0.32 TIP4tC £0.35 2SC730. £3.63 2SC1971 ,£2.35 2SD471.... ...£0.29 BD135.,. £0^2 T(P42C £0 36 2SC828 £0.09 2SC1972 £8.25 2S0837 £0.71 BD139. £0.22 TIP120 £0^38 2SC900-. £0.27 2SC1973 . ..£0.51 250880   ..£0.41 BD140   £0.25 2SC930 .£0.17 2SC2002 £0.25 2SK192   £0.23 BD201 £0.33 

FCC Conversion Boards Active Filter Boards We stock a range of modificaL-on boards to convert the mosl A 10.695MH2 active litter spedftcalfy designed for the HAM popular UK FM rigs lo work on the new FCC band in addition International and NATO 2000 type CBs. This board lo the existing UK band. Please quote make and model oi CB significanlly reduces image reception and cross modulation when ordenng. Price £9.99 without affecting sensitivity. Price £6.90 
Crystal Filter This is a 10.695MHz 1 kohm 10KHz bandwidth xtal fitter suitable for most FM CBs. The filter greatly reduces cross 
modulation (bleedover) and is extremely easy to fit. priee £2.39 
Integrated Circuits 7805 t®-48 HA1377  £1.90 LC7120 £2.75 RC4558 -..£0.55 TDA1010 -.£1.15 7808 £0.38 HA 1388 C3 81 LC7130 . £3.26 5042 C2.50TDA10n £137 7812 £0.39 HA 1392 £2.54 1X7131 £3.21 TA7061 £0.76 TDA1020 £2 28 7815 £0.37 HA1394 £2.72 LC7132 . £2,89 TA7120 £0.48 TDA1510 £3.89 7818 £0.59 HA 1397 £2.55 1X7137 ,..£2.77 TA7130 £0.53 TDA1512 £3 12 AN240 £1.28 HA1398 £2.68 LM324 £0.45 rA7204. £0,98 TDA200? £0 74 AN6551 £0.73 LAI230 £1.19 LM386 £1.15 TA7205 E0.91TOA2004 £181 AN7131, £1.37 LA4102 EI).84M51102 E1.85TA7217. £1.22 T0A2005 £155 AN7140 £1.05 LA4112 C0.94M51513 £1.86 TA7222 £1.22 TOA2020 £1.81 AN7178. £2.95 LA4140 £0.58 M51515 £1.94 TA7227 £2.06 TDA2030 £130 BA402  £0.59 LA4201 £1.19 M51517 £1.84 TA7240 £2.08TOA2611 £0 79 BA521.. £1.55 LA4220 £1.41MB3712 £0.99 TA7241 £1.96 UPC1028 £0 95 BA656- ,£1.19 LA4250  £2.23 MB3730 E2.06TA7270. £1.93 UPC1032. £0 73 CD4001 £0.28 LA4400 £2.59 MB3756 £1.94 TA727} ,£1.93 UPC 1156 £205 CD4008. £0.89 LA4420 ...£1.32 MB8719.., £4.12 TA7274 .£1.96 UPC1181 £0 91 CD4011. Foil LA4422  £1.13 MC1723,. £0.48 TA7310.. £0-66UPC1182 £104 C04049, £0.25 IA4440 £1.89MC3357 ..£2.11 TA75902 £0.99 UPC 1185. £181 CD4066. ...£0.34 LA4445 E1.90MC3359. £2.33 TBA800 £1.38 UPC 1186 £071 004069  E0.18 LA4460 £1.71 MM55J0  £3.00 T8A810T £0.49 UPC1230 £1.80 HA13001 £2.16 LA4461 .£1.71 NE567 £0.52 TC9106 ..£6.60 UPD858 £1.65 HA1366W £1.33 LB 1405  £0.97 PLL02 £7.59 TC9109 £4.38 UP02816...' £5.34 
We have listed only a small proportion of our stock. Please feel free to contact us with your requirements. All prices are quoted are the one oft prices, discounts being available lor quantities of ten or more of any one device Same day despatch on an items in stock. Cheque/Postal order with order. Please add 75p postage and packaging on art orders under £10.00. All prices are exclusive ol VAT. All mail order to:- 55 Slateford Road, EDINBURGH. EH11 1PB. Callers Welcome. TEL; 031 337 6950/031 337 2446. 

WE WOULD LIKE YOU TO VIEW AU. OUR PRODUCTS!!! 

a 

ONLY AVAILABLE 
IN OUR NEW CATALOGUE 
PRICED 75p 
Send for a copy of our brand new glossy covered illustrated 
CATALOGUE for Summer '87. We've got some surprises for you, 
with the introduction of new Multi-standard Televisions/Monitors, a 
new range of Aerial Rotators and many, many more items. We've 
retained all of the well established and popular product?, but have 
taken this opportunity to introduce lots of exciting new items for you 
the enthusiast. Our extensive listings cover domestic, fringe and 
DXing installations within Bands 1 to 5 inclusive. AERIAL 
TECHNIQUES provide a complete and comprehensive consultancy 
service for ALL reception queries and problems. WOULD YOU LIKE 
TO RECEIVE AN EXTRA ITV CHANNEL AT LITTLE EXTRA COST? IF 
SO, SEND FOR OUR CATALOGUE AND INCLUDE AN SAE 
TOGETHER WITH DETAILS OF PRESENT ITV REGION RECEIVED. 
For a speedy dispatch, ACCESS and VISA Mail and Telephone orders 
may be placed for any of the products listed in our NEW illustrated 
Catalogue. We are active TV/FM DXing specialists — your guarantee 

of honest and knowledgable advice. 
AERIAL TECHNIQUES IS UNIQUE - 

OUR NEW HIGH QUALITY CATALOGUE COSTS ONLY 75p 

MMM fieHliieUiS (HRTISHSSS 
11, Kent Road, Parkstone, ' VISA 

Poole, DorseL BH12 2EH. Tel; 0202 738232. ' 

(f SPECTRUM COMMUNICATIONS 
XSS- MANUFACTURERS OF RADIO EQUIPMENT AND KITS 

4 and 6m EQUIPMENT 
RECEIVE CONVERTERS 4 or 6m antenna input, 10 or 2m i.f., variable gain 0-26dB, 
n less than 3.5dB- Buffered local oscillator output, types RC4-10. RC4-2. RC6-l6 and RC6-2- PCB kit £17.25, PCB built and tested £24.50, boxed kit £29 25 boxed 
built and tested £41.00. 
TRANSMIT CONVERTERS 4 or 6m 500mW output, 10m drive 25mW to 500mW. 
Local oscillator input matches receive converters. Types TC4-10 and TC6-10 PCB 
kit £16.50, PCB built and tested £25.75, boxed kit £28.50, boxed built and tested 
£41.00. 
TRANSMIT CONVERTERS 4 or 6m variable power 80mW lo 2.5W. 2m or 10m 
drive lOmW to lOOmW. Local oscillator input matches receive converters Tvoes 
TC4-10H, TC4-2H, TC6-10H. TC6-2H. PCB kit £27.50, PCB built and tested £37 75 
boxed kit £39.50, boxed built and tested £53.00. 
TRANSCEIVE CONVERTERS Single board version of receive converter and 
500mW transmit converter. 10m drive 25mW to SOOmW. Types TRC4-10 and 
TRC6-10. PCB kit £39.00, PCB built and tested £54.00, boxed kit £54 00 boxed 
built and tested £83.25. 
TRANSCEIVE CONVERTERS Separate receive converter and 2 5W transmit 
converter in a single boxed unit. 2m or 10m drive lOmW to 100mW only requires r f 
sensing switch and attenuator for use with 2.5W 2m rigs. Types TRX4-'l0H TRX4- 
2H, TRX6-10H and TRX6-2H. Boxed kit £60,00, boxed and built £99.50. 

CB to 10m 
CB TO 10 FM CONVERSION BOARDS - THE FIRST COMMERCIALLY 
AVAILABLE, suits all 'JK FM CB rigs lo give 29.31 to 29.70MHz. Size only 
63x40x13mm. Built and aligned board SC29 £15. Or send your r.g and we'll fit it 
£28 inc. return P&P for mobiles. £31 inc. for base rigs. 
MULTIMODE CB CONVERSIONS, send your 120 channel rig and we'll convert it to 
give 28.01 to 29-7CMHz in straight sequences without gaps. Colt 1200DX Cobra 
148. Hy Gain 5, MulLmode 2, Major M360, Tristar 747 & 777, Super Star 360, 
Concorde, etc., £62 inc. return P&P, . umbo or Colt Excalibur 1200, £65. 80 Channel 
rigs such as Stalker 9 or Majoi M588 are modified to give 28.31 to 29 70MH2 r 
straight sequence without gaps. £45.00 inc. return P&P. 200 Channel a 4 bands of 
50 are converted to give 28.00 lo 30.00MHz or 28.00 to 29.70MHz as required 
Super Hy Gain 5, Lafayette 1800. Super Star 2000. £45.50 c. return P&P Nato 
2000 £52.50. Super Star 2000-5 x40CH £70. Colt 1600. 4x40CH. £65.50. 

VAT & P&P INC PRICES Delivery within 14 days subject to availability. 24 hr answering. 

UNIT B6, MARABOUT i. JDUSTRIAL ESTATE, nzrcn 
DORCHESTER, DORSET. TEI 030G Jimm 

s5i5 
HEATHERLITE 

PRODUCTS 

EXPLORER H.F LINEAR AMPLIFIER 

w. 
® EH 

OESIOKED FOR PROLONGED OPERATING PERIODS: HEAVY OUTY INTERNAL POWER SUPPLY. 

F 1KW. 0/P FROM TWO EIMAC 3 - 500Z TRI00ES IN GROUNDED GRID 

g TUNED Pi CATHODE l/P CCT 50n.. TUNED Pi TANK 0/P CIRCUIT 30-80n.. 

g tKW. CW/SSB 0/P : 700WATTS 0/P ON RTTY : DRIVE 0-150 WATTS. 

g 3-5 - 30MHZ. AMATEUR BANDS. L-22MHZ MARINE BANDS. 

Price £1050 inc.V.A.T. 
CARRIAGE £15 EXtRA. 

Manufacturer of Power Amplifiers & Microphones 
1 BEVERLEY BUSINESS CENTRE, ST. NICHOLAS ROAD, BEVERLEY, N. HUMBERSIDE 

TELEPHONE; 0482 871762 
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Eileen Heightman, with the home built 10 metre receiver and associated 
equipment, operating G6DH, one of the earliest amateur radio stations to 
explore the 10 metre band. 

My experience of this band goes 
right back to before WWII days in 
1936, when Denis Heightman, 
G6DH, and his XYL built and ran as 
an experimental venture one of the 
earliest 10 metre stations to transmit 
regularly. In fact, the station was on 
the air every day, which enabled a lot 
of information on the propagation 
characteristics of this band to be 
obtained. It so happened that they 

losses as low as possible. 

Wandering hand trouble 
All sorts of problems arose in 

this field, which are quite unknown 
to present day radio enthusiasts. 
One of the worst — apart from that 
of keeping losses as low as possible 
— was that known as 'hand-effects'. 
This occurred through components 
— chiefly such things as tuning coils 

The ten metre band has always been of special 

interest to SWLs and amateurs alike. Arthur Gee, 

G2UK, traces the early history of this band. 

started their 10 metre activities just 
at a time when '10 was open', they 
happened to hit a sunspot 
maximum! Ten metre equipment 
was not readily available at that time 
and both transmitter and receiver 
had to be home built. With the 
technology of that period, 
10 metres was 'pushing it a bit' and 
great efforts had to be made to keep 

and variable capacitors, changing 
their characteristics due to the 
'earthing' capacity from the 
presence of one's hands! So tuning 
dials had to be connected to their 
components via long insulating rods 
which kept one's hands and body 
sufficiently far away as to make this 
effect negligible. 

Both receivers and transmitters 
used valves of course and the vary- 

ing of voltages and current applied 
to these also produced frequency 
changes. So one way and another 
there were problems and the con- 
structional techniques used on the 
lower frequencies had to be modified 
and adapted to overcome these 
difficulties. 

Early aerials 
Coaxial cable had not come into 

amateur use then and the aerial 
system had to be fed with open-wire 
feeders, which presented their own 
problems with damage from weather 
being a constant hazard. These 
feeders were made up from 
14 gauge copper wire separated by 
insulating spacers a couple or so 
inches long which were home-made 
from lengths of quarter inch wooden 
dowel rod, boiled in paraffin wax. 
Usual source — candles! 

Various types of aerials were 
used, usually cut down versions of 
those used on the lower frequency 
bands, but rotary dipoles with reflec- 
tors and Yagi type beams soon 
became popular due their small size 
on 10 metres. Connecting open-wire 
feeders to these aerials and match- 
ing them up needed some cunning 
originality! 

Polystyrene pioneers 
Denis Heightman was one of the 

first to introduce polystyrene into 
radio equipment for these frequen- 
cies after he saw this material at a 
radio exhibition in Germany. It was 
very expensive but he managed to 
get some and try it out as an 
insulating low loss material. It proved 
to be 'fantastic' — compared to 
other materials available at that time 
such as glass, ebonite, waxed or 
varnished wood, etc. It had very 
good low loss insulating properties 
and could be worked easily, and 
because it softened at reasonably 
low temperatures, it could also be 
moulded. Denis had begun making 
components at his radio own 
workshop and he soon started 
making parts specifically for higher 
frequencies such as the 28MHz and 
56MHz band, which was also being 
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explored at that time. Perspex as it 
became called, was so expensive 
that they actually collected up the 
turnings and 'sawdust', dissolved it 
in a solvent and sold this as a cement 
for fixing the coils and wires in 
inductances and aerial feeders! 

Amateur radio transmitting acti- 
vity thus far had been mainly on 
80 metres, 40 metres and 20 metres 
and to a certain extent on 'top band'. 
This latter band was quite popular 
for 'local' nets. Quite good factory 
built equipment was available — 

"mostly from America — covering 
these bands and of course good 
general coverage shortwave re- 
ceivers were also on the market. But 
pretty well all the ten metre equip- 
ment had to be home built, so 
Denis's components were about the 
first available to the home-construc- 
tor which were specifically designed 
for the 10 metre band. 

Transmitter technology 
Most of the communication on 

the higher frequency amateur bands 
was on CW, as SSB and FM were a 
post-war development. The trans- 
mitters were mostly crystal con- 
trolled; so to change frequency one 
had to change the crystal in the first 
stage of the transmitter. This crystal 
controlled stage was followed by 
'doubler stages' which multiplied the 
crystal frequency up to the required 
transmit frequency, after which it 
was amplified by the power amplifier 
stage. From here the RF was fed via 
an antenna coupling system to the 
aerial using open-wire feeders — 
which were the main source of RF 
loss in the system! Whilst changing 
frequency usually involved changing 
the crystal, if you wished to change 
bands, plug-in coils had to be 
swapped as well! 

As we have seen, 1935 was not 
only a period when interest in 
10 metres was just beginning, but 
also turned out to be just at the 
height of one of the sun-spot maxi- 
mum periods, giving stupendous 

« 

* 

The writer's 10 metre transmitter built from his pre-war gear, with which he 
got on the air as soon as amateur radio was permitted after the war. 

The late Denis Heightman, one of the 
first 'polystryrene pioneers' and 10m 
experimenters. 

propagation on ten metres. Once this 
was realised, interest in 10 metres 
rapidly developed and it became the 
band to go for! Those who have ex- 
perienced good, solar maximum 
propagation conditions on 10 metres 
will know just how exciting cond- 
ditions can be. 

Long range links 
In those days, with the limited 

range one was used to on the lower 
frequency bands, nothing like it had 
been experienced before. New DX 
stations soon began to appear on the 
band and regular communication 
was possible to America to the west 
and India to the east.. 

There is an interesting story told 
that, in early 1948 vyhen Mahatma 
Gandhi was assassinated, Eileen 
Heightman was on the air from 
G6DH. She was called by an 
American amateur who said rumours 
were afoot in the USA that Gandhi 
had been assassinated. Eileen called 
an Indian amateur she had just 
finished a QSO with, he made some 
local enquiries and found out that 
this news was in fact correct. Eileen 
passed the message back to the 
USA amateur who gave it to the 
American press. All through this 
newly discovered wonderful 
10 metre band! 

Post-war developments 
Ten metres developed steadily 

until the outbreak of WWII, when we 
all had our transmitting gear impoun- 
ded. When the war ended, we got 
our gear back again and much had 
happened in the development of 
radio techniques during the inter- 
vening years. However, the solar 

cycle was once again near a maxi- 
mum and 10 metres was again at the 
peak of its performance. When 
amateur radio was again permitted, 
we were restricted at first to using 
the 10 metre band only, but at least 
we were allowed to use up to 
100 watts in the output stage — 
before the war most people were 
licensed for only ten or twenty-five 
watts and operated on 7 or 14MHz. 

Most wanted to get on the air 
again as soon as possible and to 
make use of the new 100 watt limit. 
With the surplus equipment available 
after the war — particularly efficient 
valves — this was not too difficult a 
task, and one of the illustrations 
shows the rebuilt transmitter which 
I made for 100 watts, 10 metre 
output. 

Receivers were home-built at 
first and the more skilful built some 
excellent superhet receivers specific- 
ally for 10 metres. There was much 
experimentation with aerials too, 
which provided lots of interest and 
new discoveries about the charac- 
teristics of the 10 metre band. As we 
passed out of the exotic propagation 
conditions provided by the 
immediate post-war solar cycle 
maximum, interest in 10 metres for 
working DX deteriorated, much as it 
has at present. For a while, 10 
metres became used for local nets 
and was as lively as the 2 metre 
band is today — AM was used of 
course, and small, portable, though 
not quite hand-held rigs were built up 
for this purpose. 

As the solar cycle moves 
towards another maximum and 
propagation on the 10 metre band 
improves, once again no doubt, it will 
become the favourite band for the 
DX enthusiast. 
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There are UK made alternatives to imported high 

power amplifiers — Chris Lorek, G4HCL, makes 

the lights go dim with the new Heatherlite QRO 

box. 

Are you an HF DX chaser? Already 
got a decent rotatable beam but still 
need more ERP to get your signal 
through the pile-ups? No doubt your 
thoughts have strayed to acquiring a 
linear amplifier, to boost your signals 
up the maximum 400W PEP al- 
lowed. Looking at the prices of new 
Japanese linears can often lead one 
to the conclusion that they cost 
more than the all-singing, all-dancing 
transceiver used to drive it! 

Choices 
There is now a small selection of 

solid state linear amplifiers, capable 
of running the UK legal limit, avail- 
able on the amateur market Due to 
their intolerance of high VSWR 

I 

causing the untimely demise of the 
expensive RF power transistors, it is 
little wonder that the addition of a 
built-in automatic ATU is a standard 
feature. 

The 'classic' valve amplifiers are 
still those most commonly found, 
and for several good reasons. Firstly, 
power amplifier valves provide better 
linearity than their transistor 
counterparts, and this can be proved 
mathematically. 

Rather than start discussing the 
differences between log and linear 
transfer characteristics here, it is 
sufficient to say that with current 
technology, a valve amplifier will 
normally sound 'cleaner' and cause 
less splatter than the equivalent tran- 
sistor amplifier. 

Valves are also far more tolerant 
to aerial system mismatches, tend- 
ing only to melt slowly rather than 
dramatically dying in a microsecond 
as transistors do, giving the average 
amateur time to realise that there's 
something wrong! 

Replacement valves may often 
be found on the surplus market and 
valves designed for television line 
output circles are also sometimes 
pressed into amateur service, al- 
though these are less rugged and 
normally less linear than their 
purpose-designed HF counterparts. 

Homebrew? 
Many avid home constructors 

have successfully built themselves 
valve HF linears, often using TV line 
output valves run in parallel — for 
others though, this is not always 
possible due to time or skill con- 
straints. It may also be that the more 
experienced constructors have 
realised the dangers involved with 
high voltage, high current circuitry, 
and are reluctant to dabble with such 
potentially lethal projects. 

Nevertheless there is no short- 
age of constructional information in 
this respect, for example WGSAI's 
excellent 'Radio Handbook' has over 
one hundred pages devoted solely to 
high power amplifier construction 
details. 

The amateur is next faced with 
the need to search around rallies for 
the HT transformer, wide spaced 
capacitors, valves and bases, heavy 
duty blower and so on, and then 
must build a very sturdy RF tight 
cabinet to house the lot. No doubt 
for these reasons the Heatherlite HF 
Explorer amplifiers have proved very 
popular recently, and even HRT had 
to indulge in a little arm twisting to 
'acquire' a review unit! 
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Features 

The HF explorer is a high power 
grounded grid linear amplifier with a 
tuned cathode circuit. It is designed 
around carbon anode valves and is 
normally supplied with a pair of 
3-500z triodes, although it may be 
supplied without valves for £200 
less. 

The amplifier is designed to 
operate on the 3.5MHz, VIVIHz, 
14MHz, 21MHz and 28MHz amateur 
bands, plus an optional 'Auxiliary' 
frequency which may be installed, 
anywhere in the 1.7l\/lHz-30MHz 
range. A commercial version is also 
available covering the 4-22MHz 
marine bands. 

It operates from a mains supply 
of 200-250V AC 50Hz and is com- 
patible with driver transceivers 
delivering up to 150W. The specified 
output power is 1200W with 100W 
drive and 500W output with 40W 
drive. RTTY operation, with its 
heavier duty cycle, is specified as 
700W maximum output power. 

The front panel of the amplifier, 
as may be seen from the photo- 
graph, has meters to indicate valve 
anode current (Plate) and relative 
output power (RF Out), the latter 
also having a small 'RF Set' knob 
which allows the user to set the 
required indication range. The usual 
'Load' and 'Plate' controls are used 
together with the bandswitch to 
tune the amplifier output stages 
when changing frequency. 

The large On/Off switch is ac- 
companied by a 'Standby' switch, 
which switches the amplifier in 
circuit on transmit or into 'straight- 
through' mode. Round the back are 
S0239 sockets for RF coax connec- 
tion to your transceiver and aerial 
system, a phono PTT socket for Tx 
control, IEC mains input socket, and 
a 10A mains fuseholder. 

The amplifier requires a short to 
earth via the PTT socket from the 
driver transceiver to place the amp- 
lifier into Tx mode. LED indicators are 
used to show power on ('Ready') and 
Tx mode ('On Air'). 

The unit weighs 30kg approxi- 
mately and measures 390mm(W) x 
200mm(H) x 400mm(D). The steel 
case is finished in a hardwearing 
beige paint, with an aluminium front 
panel coated with hard baked brown 
epoxy. 

Accessories supplied are; a 
mains lead with IEC connector; PTT 

HAM RADIO TODAY OCTOBER 1987 

switching lead terminated with a 
phono plug to mate with the ampli- 
fier; spare fuses and a user manual 
giving specification and circuit 
details. 

Circuitry 

The amplifier uses the valve pair 
in parallel in a cathode driven, 
grounded grid configuration. The 
drive signal is passed through a fixed 
pi-tuned network to the heater con- 
nection of the valves, this point is 
isolated from ground by a bifilar- 
wound RF choke prior to connection 
to the heater supply. 

The pi-network helps reduce 
harmonic input levels and provides a 
suitable load to the driver trans- 
ceiver, the bandpass switch selec- 
ting the required network in each 
case. 

A tuned pi-output network is 
also used, this consists of a 150pF 
variable capacitor to ground ('Tune'), 
a bandswitched series coil and a 
lOOOpF variable capacitor also to 
ground ('Load'). The series coil is 
constructed from two sections for 
highest efficiency, the first section 
covering 10, 15 and 20m whilst the 
remainder is switched in to cover 40 
and 80m. 

Neutralisation is not required due 
to the isolation provided by the 
valves and the circuit arrangement. 
The amplifier specification is similar 
in many ways to the Drake L7, 
Heathkit SB220 and Kenwood 
TL992 amplifiers, all of which use 
the same valves and circuit design. 

There are three power supplies 
in the unit. The HT runs at 2500V 
and is obtained from a large trans- 
former and voltage doubler which 

supplies the valve anodes and also 
accounts for most of the weight of 
the amplifier! 

The heater supply is 5V at 30A 
which is supplied from a separate 
heater transformer and the control 
voltage of 12V is used for relay 
switching and LED control indica- 
tions. Although not fitted to the 
review sample, an ALC output circuit 
is planned for incorporation into 
future production models, to control 
driver transceiver power and hence 
allow accurate setting of, for 
example, a 400W PEP output level. 

On The Air 
After a bit of puffing and pant- 

ing (yes, it's heavyl) I installed the 
unit in the shack, to be driven by my 
FT107M transceiver and fed to my 
160/80/40m trap dipole and the 
rotatable HF 'Minimax' beam aerial 
reviewed in this issue. A IkW dummy 
load residing in my shack was also 
switched in where required. I already 
use a Heatherlite 2m Explorer amp- 
lifier, so the same PTT switching lead 
from the FT107M was used to 
control the HF Explorer. 

As no ALC feedback was pro- 
vided from the review amplifier, I 
needed to control the drive to the 
amplifier carefully, 1 found around 
35W PEP input gave just over 400W 
PEP output in most cases. In tuning 
up across each frequency band into 
my trap dipole, I found few problems 
apart from the upper end of 40m, 
where tune-up was possible but a 
little tricky. 

However, this aerial in my case 
presents a rather reactive load, and 
my solid state amplifier normally 
complains bitterly unless used with 

Rear connections and fan housing on the amplifier 
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an ATU. Switching to the IkW 
dummy load gave a perfect amplifier 
tune-up in all cases with a 100W 
drive, needless to say the air temper- 
ature in my shack was a little warmer 
after the tests! 

On the air, the amplifier per- 
formed impeccably. It certainly was 
an asset when cracking through the 
pile-ups — adding those extra few 
dB's that are often needed to engage 
in the ever increasing power rat-race 
on the HF bands. I also spent a pleas- 
ant afternoon on 80m working many 
special event stations, some of 
whom also had 'mini pile-ups' of 
around twenty or so stations calling. 

In calling a weak station with the 
amplifier out, I had no luck whatso- 
ever. As soon as the amplifier went 
in circuit, instant QSQ. In switching 
in/out during the resulting- short 
QSO, the readability went from Q5 
to 'What happened, where did you 
go"? 

During more relaxed QSO's, 
when asking for comparative reports 
of signal quality, no difference 
whatsoever was detected apart from 
an increase in signal strength, with 
no evidence of splatter. 

Checking the amplifier input/ 
output signal relationship, as well as 
the two tone waveform shape using 
my SM220 monitorscope verified 
that the amplifier was not introduc- 
ing any visible flat topping into the 
transmitted signal. The amplifier 
remained very cool throughout its 
operation, due to the hefty cooling 
fan and was a lot quieter than I 
would have imagined when con- 
sidering the amount of airflow 
required. 

Luckily, no angry neighbours 
started hammering at the door, 
demanding to know what was 
happening to their TV/Hi-Fi/Com- 
puter equipment and my shack TV 
showed no problems — which is 
always an effective demonstration. 
Less could be said for the LF bands 
with the microprocessor in my (fully 
approved) telephone answering 
machine, which went completely 
haywire with rather comical results. 

Joking aside, it is important to 
realise that running high power will 
certainly increase the RF field 
strength around your house as well 
as in VK land, so take care. 

Laboratory Tests 
The amplifier was fed into a high 

power 60dB attenuator and from 

Internal view of the amplifier 

there to a thermistor Bolometer head 
power meter and spectrum analyser. 
My drive power cleanliness was limi- 
ted to an amateur band transceiver, 
however this gave an indication of 
how the amplifier would indeed per- 
form in practice. 

As may be seen from the results, 
ample power output was achieved 
with very good linearity at 100W 

input. Clearly the measured output 
power was limited by the maximum 
drive available, certainly in practice 
the maximum achievable output 
would be greater. 

A very good VSWR was provi- 
ded at the input in each case, so this 
should give no problems to even the 
most touchy driver PA's. The two- 
tone tests at 400W PEP output 

Photo of the carbon anode valves and very substantial hardware on the 
Heatherlite linear 
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35W PEP input signal (left) and resulting amplifier output (right) of 406w PEP on 20m 

100W PEP input (left) and resulting 1.1 kW output (right) — also on 20m 

showed virtually no difference bet- 
ween input and output signals, at 
1100W PEP output the low order 
intermodulation product increased a 
little but tailed off very rapidly. This 
confirms the on-air results of a very 
clean, narrow signal. The measured 
harmonic output levels were at a 
reasonably low level. 

Conclusions 
The amplifier performs well, in 

fact very well. The use of a pair of 
3-500z valves costing over £100 
each pushes the price up rather 
higher than an amplifier using a set 
of TV line output valves, but the end 
result is better performance all 
round. At the UK limit of 400W PEP, 
the amplifier literally loafs along and 
running heavy RF speech compres- 
sion should not cause dissipation 
problems at this level. 

My thanks go to Heatherlite 
Products for the loan of the review 
sample, and particularly Steve 
Perkins for his advice and help. 

Laboratory Results 

Freq Band Input SWR Drive Power Output Power Plate Current (ma) 
(watts) (watts) 

80m 1.2:1 80 810 630 
40 400 420 

40m 1.05:1 100 1150 800 
• 80 1000 710 

40 550 480 
20m 1.15:1 100 1100 670 

80 990 630 
40 630 490 

15m 1.05:1 100 980 660 
80 860 610 
40 470 420 

10m 1.3:1 80 940 640 
40 670 530 

Band 
Harmonic (Level in dB) 

2nd 3rd 4th 5th 6th 7th 8th 
80m -41 -62 -65 < -70 < -70 <-70 <-70 
40m -42 -58 -67 < -70 < -70 <-70 <-70 
20m -55 -60 < -70 < -70 -67 -62 <-70 
15m -49 -63 -64 -68 < -70 < - 70 < - 70 10m -53 -66 -64 < -70 < -70 < - 62 < - 70 
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These days, we are always being told 
of 'bomb proof solid state PAs 
which require no special attention 
from the operator. However, if you 
own one of the older bottleless rigs, 
or you are just cautious like me, this 
simple add-on will provide peace of 
mind and maybe avoid an expensive 
bill into the bargain. 

at the anode without a signal applied 
to the gate, the NPN transistor will 
not conduct (due to the absence of 
the base bias), nor will the PNP 
transistor conduct since the base 
current which must flow to allow 
transistor action, has to be supplied 
via the NPN transistor which is 'off. 

When a small positive current is 

Burning smells from transistor transmitters can 

work out expensive — so why not protect your PA 

(and bank balance) with this simple temperature 
alarm. 

The module uses a silicon con- 
trolled rectifier (SCR) device which 
operates in a fail-safe mode, giving 
either an LED or acoustic warning 
when the modules sensor reaches 
the target temperature. A further 
advantage of this design is that it 
does not automatically switch off 
the rig (leaving that decision to the 
user) so there are no complex modifi- 
cations needed to the equipment. 
Before embarking upon a description 
of the unit in detail I will briefly 
explain how SCRs work. 

SCR 
The SCR (or thyristor, as it is 

often called, is of a four layer PNPN 
type construction (see Fig. la and 
lb), which can be represented as 
two transistors with two common 
electrodes. The action of the device 
is such that if it is forward biassed 

Fig. 1b Detail on an SCR 
PIMPIM construction 

supplied to the gate electrode the 
NPN transistor turns on and draws 
current from the base of the PNP 
transistor which will also then 
conduct. A positive feedback 
arrangement is activated and the 
device locks on in the conducting 
condition. Once the SCR has been 
forced into conduction the device 
will not turn off when the signal at 
the gate electrode ceases. Conduc- 
tion will only cease when the anode 
potential is reduced to that of the 
cathode or the device is reverse 
biassed. 

Circuit Description 
The complete circuit diagram is 

shown in Fig. 2, but note that the 
component WD1 could be an LED 
(with a Ik limiting resistor) or a 
piezo-transducer, depending upon 
whether visual or aural indication is 
required. A 555 type timer is utilised 

c     

0 

SCR DETAILS 
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Fig. la Internal arrangement 
of an SCR 
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Fig. 2 Cicuit diagram of the thermal alarm 

to provide an unequal mark-to-space 
square wave output at pin 3. The 
frequency in this instance is 
approximately 5Hz. 

When the output at pin 3 of the 
555 goes high, it drives Q1 into 
conduction and brings the base 
terminal of Q2 and R3 to ground 
potential; Q2 is turned off and this 
brings the anode electrode of the 
SCR to a low potential, sufficient to 
switch it off. In the next part of the 
cycle the pin 3 output goes low, Q1 
ceases to conduct and its collector 
potential rises, this forces current 
into the base of Q2 via R3. So Q2 
therefore conducts and applies a 
high potential to the anode electrode 
of the SCR. 

Consider now if the sensor TS1 
were to be short-circuited. This 
would result in sufficient current 
being delivered to the gate electrode 
for the SCR to switch over and 
supply current to the warning device 
WD1. Once this sequence of events 
has taken place the SCR will remain 
actively driving the warning device 
until the 555 output again drives Q1 
into conduction, grounding the base 
of Q2 as described. If during this part 
of the cycle the signal to the gate 
ceases, the SCR will turn off and the 
module becomes automatically 
reset, the oscillator'timer remains 
active but the warning device is 
inactive. 

TS1 Fig. 3b Component overlay for the module 

+12V 
CI > c Kb 

SCR Q1)#b R1 
g 

» e R4 

M | 
+ C3lR6 k R2 

' 1.. I'.'T ii' 'li    Q2V«b 

C2 

DV 

WD1 
NOTE. 
TS1: CONNECTION POLARITY 

UNIMPORTANT, DEVICE 
IS SYMMETRICAL 

Fig. 3a Full size RGB 

n 

>72 

The sensor TS1 is in fact a solid 
state thermal switch which is nor- 
mally about 100k resistive, but 
rapidly drops to 100R or so when it 
reaches 750C — when it cools the 
resistance rises again to the 100k 
value. Whilst NPN and PNP silicon 
transistors run quite happily at 750C, 
the thermal switch can be mounted 

on the transistor heatsink which will 
be somewhat cooler than the power 
device junction temperature. 

Construction 
The module is constructed on a 

single-sided PCB (see Fig. 3a and 
3b), measuring 20mm by 45mm and 
18mm high, the height being deter- 
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Summing Up 
The module is suitable for giving 

warning of a temperature rise of 
power devices in a number of types 
of equipment popular with Radio 
Amateurs, typical examples are the 
linear amplifier power stages of 
transceivers and the large pass 
transistors used in heavy duty power 
supplies, some may say that this 
module is overcomplex for the pur- 
pose and a simple bi-metallic switch 
to cut the supply would suffice. 
However, what could be more irritat- 
ing for the user than to have his rare 
DX QSO chopped in the middle? This 
module gives the warning to reduce 
the transmit time so that things can 
cool whilst not losing the QSO or 
those vital contest points. 

A number of these modules have 
been built, all have worked first time 
and continued to operate satisfac- 
torily since being fitted. Constructors 
are reminded that fitting the module 
to a rig under one year old may 
invalidate a guarantee, but it appears 
that many dealers do not cover the 
PA stage transistors anyway and so 
taking into account the cost of these 
components, this module becomes 
quite an attractive idea. 

mined by the timing capacitor and 
the SCR; the plate on the SCR can 
be cut off to reduce height. All the 
components fit directly into the PCB 
with the exception of the solid state 
thermal switch TS1, which should be 
mounted on the power device's heat- 
sink. The warning device should be 
placed on the front panel if using an 
LED, or wherever it can produce a 
good level of sound if using the 
piezo-transducer. Note that the 
orientation lugs on the two BCIOS's 
should be carefully removed before 
inserting into the PCB, as the com- 
ponent density is quite high and 
there is the possibility of the case 
shorting to the SCR terminals if they 
are not removed. 

Testing 
To test the module after con- 

struction a 12 volt supply should be 
connected and (assuming the 
module is not above room temper- 
ature) there should be no output 
from the warning device. Use a DC 
volt-meter to check that the timer is 
running correctly, the voltage on 
pin 3 should be rising and falling 
rapidly, as should the voltage at the 

Fig. 4 Alternative case styles 
for the thermal switch 

RS 307-935 

OLD STYLE 
METAL 
MOUNTING 
TAB 

G 

PLASTIC 
PACKAGE 

* 
TAB 

NEW STYLE 

O 

METAL 
MOUNTING 
TAB 

METAL 
PACKAGE 

♦ 
TAB 

anode electrode of the SCR. 
If this is the case then carefully 

bypass TS1 by 'wetting' forefinger 
and thumb and placing them across 
TS1 to allow current to flow into the 
gate electrode, the warning device 
should be flashing or pipping rapidly 
(dependent upon whether you use 
an LED or transducer). When the 
wetted finger and thumb are re- 
moved the module should reset and 
no output should be present. 

The final test requires raising the 
temperature of TS1 to at least 750C, 
I did this by using a flame from a 
cigarette lighter, when the module 
should become active and then in- 
active as the thermal switch is 
allowed to cool. 

The prototype was found to be 
susceptible to quite low induced 
voltages from 50Hz fields and RF 
made it very keen to 'pip'. As a result 
R6 has been included to act as a pull 
down resistor in the absence of an 
input from TS1 and the sub-mini- 
ature ceramic capacitor C3 has 
allowed the module to sit on top of 
transmission lines running 500 watts 
from 80 through to 10m without any 
effect. 

Components List 

RESISTORS 
R1,2,4 Ik 
R3 330R 
R5 150k 
All resistors 0.25W, 5% 

CAPACITORS 
C1 lOn polyester 
C2 lOO/t ISv 

electrolytic 
C3 22n disc 

ceramic 

SEMICONDUCTORS 
IC1 NE555 or 

ICIVI7555 (low 
power version) 

Q1,2 BC107 or 
BC108 

SCR1 2SC106D 

MISCELLANEOUS 
TS1 Thermal switch 

RS307-935 
WD1 ITT U5-35R 12v 

piezo-transducer 
or a LED 

Hook up wire, 2 x 6BA nuts and 
bolts, 1 x 6BA screw. 
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REVIEW 

o 

CZD 

Not another black box! No, four actually. Chris 

Lorek, G4HCL, assesses Icoms latest modular 

multi-bander. 

Superb. That's what I thought when 
I unpacked the system. Icom have 
certainly been burning the midnight 
oil on this one, offering the (wealthy) 
amateur the facility of 10m, 6m, 2m, 
70cm and 23cm operation with just 
one flat control panel mounted at the 
driver's position. The remainder of 
the equipment is then hidden away 
out of sight and in a possibly more 
convenient position. 

I first saw details of the IC900 
in the Japanese publication 'CQ Ham 
Radio', and I was extremely pleased 
to be told one would be arriving for 
a UK 'first' review in HRT! 

Facilities 
The accompanying photographs 

show the general line-up. A small 
control panel measuring 150mm(W) 
x 50mm(H) x 25mm(D! is used to 
perform all control functions apart 
from those fitted to the microphone. 
This panel is wired via a small jack 
plug connector and thin cable to the 

'Interface-A' unit, to which DC 
power, microphone and speaker 
are connected. This measures 
177mm(W) x 177mm(D) x 25mm(H) 
and would be fitted in the vicinity of 
the operator, for instance under the 
driver's seat. A fibre optic link, 5m 
long, is then used to connect to the 
remainder of the system, comprising 
the 'Interface-B' together with the 
optional band units. 

An optional 20m long fibre optic 
link is also available to allow the 
remote units to be fitted in the loft 
if a base installation is required, 
saving on long coax feeder runs. The 

" band units stack onto the interface 
unit, available bands are 10m 10W, 
6m 10W, 2m 25W/45W, 70cm 25W 
and 23cm 10W 

Any of the fitted remote units 
may be selected for operation, with 
up to two bands remotely controlled 
at any time, controlled as 'Main' and 
'Sub' bands. Up to six units may be 
installed (the missing sixth being a 
220MHz unit available in the USA), 
Interface-B providing the relevant DC 
power sockets and even having faci- 
lities for fitting an optional cooling 
fan for wofflers like myself. The 
system provided for review, and 
hence described here, included the 
25W 2m and 25W 70cm units. 

Remote controller 
The remote controller is of 

course the heart of the operation 
system, this has a tactile keypad 
with a 5 x 3 matrix, together with a 
main tuning knob, squelch and 
volume Up/Down bars, and a small 
'S mute' button to quickly silence the 
receive audio on the sub-band in use. 
A large LCD (Liquid Crystal Display) 
panel gives a readout of frequency,' 
memory channel in use, S/RF bar- 
graph, low power mode etc. for the 
two bands simultaneously in use. 
The 'Main' band is normally acted 
upon by the controls, including the 

fi 

Interface moduie A Tranceiver modules 
interface module 8 

Typical IC-900 installation layout 
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Controller display detail 

Tx PTT, once set by the system may 
be 'toggled' between the two selec- 
ted bands by the 'M/S' button, or 
sub-band control {less PTT action) 
enabled by use of the 'Sub' button. 

A 'Set' control allows the oper- 
ator to select band units, set two 
frequency steps independently for 
each band, ie 12.5kHz/25kHz in the 
case of 2m/70cm, repeater offset, 
and programmed band scan limits. 
On 23cm, an RITA/XO facility may 
also be enabled by the 'set' control 
to cope with any frequency drift. The 
usual repeater offsets may be selec- 
ted, together with a sub-audible tone 
if required on transmit when a shift 
is enabled. A 'Check' button allows 
momentary checking of a repeater 
input frequency. Ten memory chan- 
nels on each band are available, stor- 
ing frequency, shift and subtone 
information. Memory to VFO trans- 
fer is possible by a single button 
push. Frequency and memory chan- 
nel change is performed by the 
rotary tuning knob, which is compli- 
mented by Up/Down buttons fitted 
to the fist mic. On the rear of the mic 
is a 1750Flz tone button for Euro- 
pean repeater access and a 'lock' 
switch to prevent accidental fre- 
quency shifts. 

Scanning 
Scanning of selected memories 

or a selected section of the band is 
possible by keeping the Up or Down 
mic button pressed for more than 
half a second, the scan halting on a 
busy channel, resuming ten seconds 
later regardless of squelch state. 
Both bands may be scanned simul- 
taneously if required, the supplied 
external speaker providing combined 
audio from both bands. An extra 
speaker jack socket is provided on 
Interface-A and when this is used 
the sub-band audio is separated from 
the main audio. Two small slide 
switches mounted on the side of the 
controller allow you to dim the dis- 
play/switch backlighting level and 
lock all frequency and band controll- 
ing functions. 

The system is supplied with a 
copious selection of mounting hard- 
ware ranging from double-sided tape 
to secure nuts and bolts, and comes 
with a comprehensive operating 
manual. This gives well written 
details on the use of the equipment 
together with block and circuit dia- 
grams, but no board layouts or 
adjustment points such as Tx devia- 
tion/Mic gain. 

In Use 
After a pleasant half hour of 

sorting out the spaghetti in a 
'dummy run' installation on the 
lounge floor, I set out with reason- 
able confidence towards the trusty 
family car. The control unit is very 
small and neat, I positioned this on 
an upper panel of my dashboard on 
the driver's side. Icom usefully 
supply a set of 'Velcro' type pads in 
their installation kit, these would be 
very useful for mounting the control 
panel, enabling the user on leaving 
the car to quickly detach the panel 
and place it in his pocket. An 
optional metal mounting bracket is 
also available. Who needs to worry 

about rig theft any more? 
The remote band units I placed 

below the passenger's seat, feeding 
the fibre optic link carefully behind 
the dashboard and beneath the side 
door panel trim. This link is very thin 
and flexible, making installation ex- 
tremely easy but I believe it could 
easily get damaged if it was bent and 
then accidentally trodden on, hence 
fracturing the strands, so watch out. 

I switched on with anticipation, 
to be rewarded with a blue-green dis- 
play with both 2m and 70cm fre 
quencies displayed. I quickly pro- 
grammed in my favourite channels, 
and made sure I was very familiar 
with the keypad positions before 
setting off! The volume and squelch 
buttons, together with the 's-mute', 
were conveniently situated beside 
the main tuning knob, allowing a 
'datum' position to be found when 
operating by touch alone whilst 
driving. On the move I invariably con- 
trolled frequency and memory 
channel changes by using the Up/ 
Down mic buttons, but I sometimes 
found it awkward to control Memory 
recall and Memory-VFO transfer 
modes due to their central position- 
ing on the keypad, away from the 
tuning knob. 

I have operated other dual band 
sets, but I often appreciate the 
facility offered by separate trans- 
ceivers of listening to one channel 
whilst simultaneously monitoring for 
a call on another band. This is nor- 
mally only possible by several button 
pushing operations between 'talk' 
mode and 'listen' mode, hence show- 
ing the operational limitations in this 
respect. The IC900 certainly offers 
the facility of two completely separ- 
ate sets, even with audio from two 

]t> 

Display/control unit 

t> 

o 

Interface module A 

Interface module E 
Fibre Optic Link 

UX-129A/E |- J 1240 MHz 
I \T7 I   , Y 
j*---M UX-59A i- J' • (50 MHz) 
I  - | \r? 
j r Y 

UX-39A j——I • (220 MHz) I ^ I | \Tr 
j r Y 
f*-*! UX-19E t——' 28 MHz 

J, UX-49E 430 MHz 

UX-29E/H J 144 MHz 

*not available in some countries 
Constituent parts of the modular system 
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Control/interface unit block diagram 

bands coming out at once if you 
really want! Switching between full 
control of the two was a single 
button push, and in normal use I 
tended to set the 70cm unit off a 
programmed band scan around the 
simplex and repeater channels, 
whilst operating in memory scan 
mode on 2m. 

I found the speaker to be rather 
'toppy' when receiving signals, I 
soon got used to it but replacing it 
with my normal speaker gave a fuller 
response. Audio reports on transmit 
were complimentary after I backed 
off from the mic by around 10cm, 
with surprisingly little background 
noise. I appreciated the toneburst 
button fitted to the mic case itself, 
although I found its position on the 
rear a little awkward to use without 
turning myself into a 'phantom 
bleeper'l (one who sends a tone and 
then drops carrier). I found the re- 
ceiver sensitivity adequately 
matched the transmitter power level, 
giving a comparable performance. 
When travelling through heavily con- 
gested areas such as large city 
centres, I noticed no traces of 
receiver blocking from adjacent 
signals such as taxis etc, and 
passing within line of sight of a 2m 
repeater whilst quickly switching to 

Remote mounted units 
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Internal view of the 2m unit (note the good level of screening) 

m m 

i 
* . 

Sur 
si 

m 

adjacent channels also showed a 
good degree of selectivity. 

I'm not a lover of complicated 
keypad control sets, however this 
one has the advantage of being able 
to be placed within easy view of the 
driver, even on a sunvisor, hence 
requiring far less eye movement bet- 
ween display/controls and the road 
ahead. At night the controller was 
conveniently illuminated, each key 
also being lit through its lettered 
function display. 

Technicalities 
A glance at the accompanying 

block diagrams would be enough to 
send all but the most hardened com- 
puter or electronics engineer 
reaching for the bottle! The following 
is not for the faint-hearted! 

The RF side of things is fairly 
conventional, with the usual 
frequency synthesiser under serial 
microprocessor control feeding the- 
transmit amplifiers and receive 
mixer. A dual superheterodyne re- 
ceive is used, at least on the 2m/ 
70cm modules tested, it is however 
interesting to note than an external 
2nd mixer followed by the 455kl-lz 
ceramic filter is used rather than the 

l> 
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Rear interconnections, the thin lead on the extreme left is the fibre optic link 

Internal view of the 70cm unit 
usual practice of feeding the first IF 
signal straight into the MC3357 IF 
sub-system IC. This allows more 
accurate gain distribution to be plan- 

ned at the design stages, hence 
normally allowing a better overall 
dynamic range. 

A miniature cavity tuned front 

end bandpass stage is used on 2m, 
this is switched out and replaced by 
a high pass filter, when suitably con- 
trolled by the micro, to give a wide- 
band receive facility. On transmit, 
■the usual block PA module is used, 
the output being fed via a phase 
detector to the aerial connection to 
allow power reduction protection in 
case of a bad aerial VSWR being 
present. The RF band units are built 
into a metal die-cast chassis to give 
mechanical rigidity and heat dissi- 
pation and the internal photos show 
that a good degree of internal 
screening has also been employed. 

On the control side, the remote 
dash-mounted controller does the 
computing work, this communicates 
with the Interface-A unit via a wired 
link carrying serial data. When it 
arrives at the interface, series to 
parallel conversion takes place and 
the control information is decoded to 
give command of power, optional 
band unit selection, sub-tone fre- 
quency, volume/squelch levels and 
so on. The processed microphone 
and sub-tone audio is pulse-width 
modulated and added to the serial 
data stream with suitable syn- 
chronisation. This is passed to a 
photocoupler for transmission to 
Interface-B via a twin fibre-optic link. 
This link also carries receiver audio 
and other data back from the RF 
modules to be decoded and turned 
into a suitable form for us humans to 
comprehend. 

Interface-B is essentially a data 
separator, examining the information 
from Interface-A and communicating 

The end result — a neat mobile installation 
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frequency, volume, squelch, receive 
and transmit modulation etc. to and 
from the individual band units. The 
band units in turn convert this data 
into the usual analogue signals. 

Laboratory Tests 
The results generally confirm the 

good on-air performance found. Try 
as I might, I could not find any 
noticeable degradation in RF per- 
formance due to all the digital pulse 
data streams floating about. High 
level square waves often have a 
nasty habit of getting into sensitive 
areas of circuitry such as the syn- 
thesiser VCO (Voltage Controlled 
Oscillator) causing spurious signals 
on both transmit and receive. But 
here the high degree of screening 
has paid off, with no low-level 'spurs' 
visible on the spectrum analyser 
showing that the transmit spectrum 
was also very clean. The adjacent 
channel rejection of 12.5kHz separ- 
ated signals was quite reasonable, 
again confirming the good on-air 
results obtained. 

I found on switch-on the 2m fre- 
quency was around half a kHz low 
of centre, however after around 
twenty minutes of transceive oper- 
ation this moved to around 0.25kHz 
high due to the reference crystal's 
temperature characteristic, this 
should however not cause problems 
unless you're an absolute perfec- 
tionist. On 70cm a high spec crystal 
must have been used as very little 
drift was noted. 

The transmit deviation was a 
little over the top on both bands, our 
local 2m repeater's over-deviation 
indicator starts coming in at 6.2kHz, 
which I often used as a reference, 
but it didn't object in this case. 
Throughout the tests, the band 
modules remained warm but not hot 
to the touch, yet I would still advise 
that you fit them in a reasonably 
ventilated position — it would be 
very tempting to pile a load of lug- 
gage on top of them in a car boot, 
with possible overheating problems. 

Conclusions 
I spent many happy hours, along 

with several hundred miles of motor- 
ing, using the system. I was de- 
lighted with the concept, and my 
wife Sheila suggested that I hang on 
to the IC900 instead of all my other 
rigs (I run 10m, 4m, 2m, 70cm and 
23cm mobile). The IC900 is not 
cheap, at around £469 for the 
control units, plus £229 for 2m, 
£269 for 70cm, and £259 for 6m. 
I'm saving hard. . . 

My thanks go to Dressier UK Ltd. 
and loom UK Ltd. for the loan of the 
IC900 system modules for review. 

Laboratory Results Sensitivity; Signal level required for 12dB 
- iC900 SINAD 

MHz pV pd 
144 0.165 
145 0.165 
146 0.165 
430 0.150 
435 0,155 

Receiver 440 0 170 

Squelch Sensitivity: 
MHz Setting Level nV pd SINAD 

145MHz Threshold 0.080 2dB 
Max 0.200 16dB 

435MHz Threshold 0.055 2dB 
Max 0.170 14dB 

Image Rejection: Increase in level of signal at -(2 x IF) to give identical 12dB SINAD 
signals 

Frequency Image Frequency Reflection 
145MHz 
435MHz 

110.6MHz 
388.7MHz 

>1000dB 
>1000dB 

Adjacent Channel Selectivity: Measured as 
increase in level of interfering signal. 
modulated with 400Hz at 30% system 
deviation, above 12dB SINAD ref level to 
cause 6dB degradation of 12dB SINAD on- 
channel signal 

145MHz 435MHz 
+ 12.5kHz 48dB 33dB 
-12.5kH2 45dB 33dB 

+25kHz 71dB 67dB 
-25kHz 70dB 67dB 

Blocking: Increase over 12dB SINAD level 
of signal 1MHz away to cause 6dB degra- 
dation in 12dB SINAD on-channel signal 

145MHz 435MHz 
+ 1MHz 
-1MHz 

+ 10MHz 
-10MHz 

97dB 
98 

>100 
>100 

96dB 
96 

>100 
>100 

S-Meter Linearity 
'S level' 145MHz 435MHz 
SI 1.30uV pd - 5.9dB I.OSuV pd - 5.8dB 
S3 1.62 -4.0 1.38 -3.7 
S5 1.85 -2.8 1.62 -2.3 
S7 2.11 -1.7 1.78 -1.5 
S9 2.56 OdB ref 2.11 OdB ref 
S9 + 3.10 + 1.7 2.36 + 1.0 
S9+ + 4.21 + 4.3 3.08 + 3.3 

Transmitter 

Tx Power and Current Consumption 
Frequency 10.8V Supply 13.8V Supply 15.6V Supply 
145MHz 17.8W/6.25A 27.3W/7.90A 27.6W/7.95A 
4351V,. Iz 17.1W/8.35A 28.0W/10.2A 28.3W/10A 

Low power in all cases: 4.95W (145MHz) 
4.55W (435MHz) 

Parameter Band 

Peak Deviation 
144MHz 435MHz 
6.14kHz 6.28kHz 

Toneburst Deviation 2.80kHz 2.10kHz 
Frequency Accuracy 

(at switch on, see text) 
- 545Hz -130Hz 

Harmonics,Spurri: All unwanted Tx outputs less than — 70dBc 
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LOWE SHOPS. 

In Glasgow, 
the shop manager is Sim, GM3SAW, 
the address, 4/5 Queen Margaret Road, 
off Queen Margaret Drive, Glasgow, 
telephone 041-945 2626. 

In the North East, 
the shop manager is Hank, G3ASM, 
the address, 56 KTorth Road, Darlington, 
telephone 0325 486121. 

In Camhridge, 
the shop manager is Tony, G4NBS, 
the address is, 162 High Street, Chesterton, Cambridge 
telephone 0223 311230. 

In Cardiff, 
the shop manager is Carl, GWOCAB, 
the address, c/o South Wales Carpets, Clifton Street, Cardiff, 
telephone 0222 464154. 

In London, 
the shop manager is Paul, G4PTT 
the address, 223/225 Field End Road, Eastcote, Middlesex, 
telephone 01-429 3256. 

In Bonmemouth, 
the shop manager is Colin, G3XAS, 
the address, 27 Glllam Road, Northbourne, Bournemouth, 
telephone 0202 577760. 

Lowe Electronic Shops are open from 9.00am to 5.30pm, 
Tuesday to Friday and from 9.00 am on Saturday. Shop lunch 
hours vary and are timed to suit local needs. For exact details 
please telephone the shop manager. 

DAIWA 

power supply units. 

There Is more to a bench power supply than a transformer 
and rectifier, true to the DAIWA tradition of good 
engineering, the PS310M and PS120M regulated supplies 
will satisfy professional and amateur users alike. 

Each unit is well constructed, conservatively rated, and cool 
running. Accurate metering of voltage and current is 
provided, with electronic fold back limiting giving fast, safe 
protection to both power supply and equipment. 

Output voltage is smoothly variable over a sensible range, 
and is stable to 1 [ and ripple voltage is less than ImV, both 
quoted at full rated output. Output connection is by heavy 
duty front panel terminals. 

PS180M 3-15 volts, 12 amps max, 10 amps 
continuous £79.89 inc vat carriage £7.00. 

PS310M 3-15 volts, 30 amps max, 22 amps 
continuous £198.98 inc vat carriage £7.00. 

data equipment 

CD600. . .RTTY, CW. ASCII, TOR, AMTOR decoder, oi :put for 
UHF television, monitor and printer, can also be used as 
morse tutor. 

CB600. . .£818.14 inc VAT, carriage £7.00. 

CD760. . A. higher specification RTTY, CW, ASCII, TOR and 
AMTOR decoder complete with liquid ciystal dot matrix 
display, variable RTTY shift, normal/reverse mode switch, 
outputs for TV, monitor and printer and can also be used as 
morse tutor. 

CD670.. .£327.77 inc VAT, carriage £7.00. 

CD660.. .Similar in specification to the CD670 but without 
the built-in dot matrix display. 

CD660. . .£264.97 inc VAT, carriage £7.00. 

rafKACfK 

t C0670 

m 0 i 

TOfMVUS 'Jrct'/f K 

HOKUSHIN 

aerials. 
EASE STATION AERIALS 
HSVK6..A0 to 10 metres vertical, includes radlalsia218.00 inc. 
vat, carriage £7.00  
HFBH...Radial Mt for use with HF5 when mounted on clumney or 
gable end £54.81 inc vat, carriage £7.00 
GPVS...Two metre base station colinear, 6.5 dB gain, 3.1 metres 
high £54.92 
inc vat, carriage £7.00. 
GFV23 ..as above but 3 section colinear, 7.8 dB gain, 4.45 metres 
high £51.97 
inc vat, carriage £7.00. 
GPV7...Seventy centimetre triple 5/8 base station colinear, 6.6 dB 
gain  £45.59 inc vat, carriage £7.00. 
GPV720...Dual band (144/430 MHz) base station aerial.£45.68 
inc vat, carriage £7.00. 
MOBILE AERIALS 
2E...Two metres 5/8 whip, 3.4 dB gain, foldover base £14.55 inc 
vat, carriage £2.00. 
21TE...Two metres 7/8 whip, 4.5 dB gain, foldover base£24.23 inc 
vat, carriage £2.00. 
0SCAR430..Seventy centimetre triple 5/8 whip, 6.3 dB 
gain  £27.72 inc vat, 
carriage £2.00. 
0SCAR720 D :,i! band (144/430 MHz) whip ... £24.59 inc vat, 
carriage £2.00. 
HS770...144/430 MHz dlplexer for use with 0SCAR720 .£18.02 
inc vat, carriage £1.50. 
GSS...Gutter mount (requires RG4M cable assembly) . £626 inc 
vat, carriage £1.25. 
IIG4M...Cable assembly for GSS base, complete with S0239 and 
PL259 plug £6.26 inc vat, carriage £1.00. 
12B...Car wing mount with S0239 top and bottom£5.73 inc vat, 
carriage £1.00. 
HSTMB...Car boot mount including cable andPL259 £15.42 inc 
vat, carriage £1.50. 
MA200S...High quality mag mount with cable and strong 
protective cover to prevent paintwork damage.. £22.90 inc vat, 
carriage £2.00. 

LOWS ELBCTBONICS LTD. 
CliesterfLeld. Road, Matlock, Derbyshire DE4 5LE 
Telephone 0629 2817, 2430,4057,4995. Send £1 for complete Trm.il order catalogue. 
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the KENWOOD TS530SP HP transceiver, 

a sensible rig. 

The TEIO TSbJOSl' HP transceiver is similar to the TS830S in that It 
also uses a pair of 6146B valves In Its PA stage. The transceiver has 
been designed for the amateur who has no need for the additional 
facilities that are part of the TS830S butwho still requires a high level 
of performance from his equipment 
The THIO TSBSOSP covers the amateur hands from 160 through to 
10 metres. Modes of operation are USB, LSB and CW. 

Operating from 840 volts AC the transceiver has its own internal 
power supply. 
IP shift is built into the TSB30P to allow the IF passband 
to be moved around the received signal and away from 
interfering signals and sideband 
selectivity is achieved when an optional IfKBSSK (1.8kHz), 
TKB8C, (500 Hz) or YK88C1T (270 Hz) filter is installed. 
A tuneable notch filter 
TS530SP. 

is built into the audio circuit of the 

The speech processor in the TS530SP combines an audio 
compression amplifier with a change of AID time constant for extra 
audio punch and increased average SSB output 

To cope with pulse type noise (such as ignition), the transceiver has 
a noise blanker. 
Both BIT and vtt (receiver as well as transmitter incremental 
tuning) are included to aid operating, XTT being a distinct advantage 
when calling a station that is listening "off frequency". 
TS830SF HP transceiver A927.81 inc vat, carriage £7.00. 

FREE 

Send only £1 to cover postage and packing and we wiXl send you, by return, a PBEE 
copy of the new full colour KEETWOOD catalogue wlffch lists the features and speci 
fication- of every model and accessory currently avaflahle. We wiu also mchide, 
FREE OF GHABGE, a copy of our general catalogue which, along with Items to 
onbancf. your operating contains much useful information. Finally, we wiii add the 
latest edition of our price list. 

the TS711E and TS811E 

PERFECT BASE STATIONS! 

The KENWOOD TS711E two metre base station Is perfection 
epitomised; receiver sensitivity and the ability to reject unwanted 
adjacent signals is outstanding. For the serious operator, any other 
transceiver is unacceptable- 
Similar In specification and appearance to the TS711E but 
operating on seventy centimetres is the KENWOOD TS811E. When 
used along side the TS711E, the TS811E completes the ideal 
equipment line-up and provides the best possible access to the 
satellites for the VHF/DHF enthusiast. 
The TS711E (TS811E) covers the two metre (seventy centimetre) 
band from 144 to 146 MHz (430 to 440 MHz). Operating modes are 
USB, LSB, CW and EM. When switched to the "auto" position the 
transceiver correctly selects mode according to frequency, a great 
advantage for the blind operator. Simple up/down frequency shift is 
provided on the front panels and also on the microphones. 
Power output on all modes is 25 watts. For QRP operation the output 
can he reduced using a front panel control. 
TheTS711E (TS811E) has IF shift, an essential feature when the 
band is crowded during a contest. To help work DX, speech processing 
is also available. 

The transceiver has two seperate VTO's and forty memory 
channels. Each memory stores frequency, operating mode, whether 
simplex or repeater shift and if the 1750Hztoneburst isonoroff. The 
VFO can be either free running as for SSB or CW operation or 
electrically switched to a "click" stop for FM where it changes 
frequency in 12.5 or 5 kHz steps. Frequencies stored in memoxy can 
be readily transferred to either VFO A or B. Depending on how VFO 
was set when the information was put into memory le. click stop or 
free running VFO, the rig is set the same when memory information is 
transferee. It is therefore possible to have SSB frequencies 
transferred with afree ruimingVFO andFM channels with click stop. 
A great aid to operating! The second VFO canalsoheqvlcklyputonthe 
same frequency as the one currently being used. Ideal when checking 
the position of a strong adjacent signal whilst remaining on your 
operating frequency. 
Frequency scan on VFO can either he between or outside user set 
) imits. On memory the transceiver can either scan the entire memory 
Content or be instructed to look at those frequencies of a particular 

/mode. The TS71 IE (TS81 IE) has a timed hold on an occupied channel. 
Both priority channel and immediate recall of your local net 
frequency are possible with the TS711E (TS81 IE) 
For those with falling sight or a blind operator the TS711E 
(TS811E) is a dream come true; not only is the operating mode 
Identified by the appropriate CW letter sent in tone (F for FM, U for 
USB etc.) but when fitted with the VSI optional board, a digitally 
encoded girl's voice will announce both frequency and, where 
applicable, whether the rig is switched to repeater shift. 
DCS (digital code squelch) is also fitted to theTS711E (TS811E). 
TS711E A940.00 Inc VAT Carriage £7.00 
TS8X1E  £1094.00 inv VAT Carriage £7.00 
vsi  £38.62 Inc VAT Carriage £7.00 

LOWE SUSCTBONICS LTD. ESSH 

Chesterfield Road, Matlock, Derhyshire DE4 5LE 
Telephone 0629 2817, 2430,4057, 4995. Send &1 for complete mall order catalogue. 
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Fig. 1 Construction of the MIVI3 Minimax aerial — viewed from below. 
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Do you need a shoe-horn to get a tri-bander into 

your garden? If so perhaps the new Jaybeam 

Minimax would fit the bill. Chris Lorek, G4HCL, 

tries it out for size. 

Can't quite fit a 'full size' HF tri- 
bander in your garden but still want 
a rotatable beam? The answer is one 
of the several compact yagis now on 
the market. There are now several 
manufacturers offering compact 
beams, the latest to join the 
competition is the Jaybeam 

'Minimax', revealed to amateurs for 
the first time at the NEC convention 
where it certainly attracted a good 
deal of interest. At £300 plus, it's 
selling price is around the same as 
its TBS 'full size' counterpart, so here 
we see if it really lives up to 
expectations. . . 

Features 
The beam is in fact based on the 

Jaybeam TB3 tribander, using the 
same traps and standards of mecha- 
nical rigidity. As such, it is one of the 
few reduced-sized yagis to be cap- 
able of handing up to 2kW PEP, 
clearly man enough for UK usage 
with plenty in hand! 

Fig.i shows the trap arrange- 
ments and physical dimensions. 
Alloy spokes adjacent to the traps 
act as capacity hats to tune the ele- 
ments to resonance. On 10m, the 
central portion of each element is 
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JAYBEAM (VINIMAX - 10m VSWR 

3.0— 

2.5- 

VSWR 

2.0— 

28.0 28.2 
T" 

23.4 
i 1 r- 

28.8 29.0 29.2 
FREQUENCY (MHz) 

n 1 r 29.4 29.6 29.8 Fig. 2 VSWR and directivity plots for 10m. 

used together with the inner capa- 
city hat, the inner traps effectively 
isolating the outer sections. On 15m, 
two sets of capacity hats are used, 
the inner trap allowing RF signals to 
pass whilst the outer trap acts as an 
open circuit. On 20m, all capacity 
hats are in use. 

Rather than employ a single 
driven element plus a passive reflec- 
tor/director combination, a phased 
arrangement is used where both the 
director and reflector are fed with RF, 
so as to optimise the forward gain 
and front to back ratio. This has been 
used on other HF and VHF/UHF de- 
signs, but never before to my know- 
ledge in this type of application. 

A 51mm diameter central alloy 
boom is used to support the ele- 
ments, these being made of 28mm 
diameter alloy, swaged at one end to 
allow the trap assemblies to be fitted 
using jubilee clips. Heavy duty 
mounting hardware is provided for 
the elements and stainless steel 
bolts are used together with poly- 
propylene element clamps in an alloy 
'channel' to ensure things stay well 
put. 

Feeding and Matching 
The coax feed is connected to 

the centre element via a pair of leads 
with solder tag ends, these being 
bolted to small holes in the element 
ends. The boom mounts to a vertical 
support mast of 51mm nominal dia- 
meter and again stainless steel 
U-bolts are used to ensure rust 
doesn't rear it's ugly head. 

The beam is stated by the manu- 
facturers to be 'Broadband Tuned', to 

give a good VSWR across the ama- 
teur bands without the need for 
spoke adjustments and the like. 
SWRs of less than 1.5:1 (10m), 1.6:1 
(15m), and 2.2:1 (20m) across each 
band is specified, with 1.1:1 at the 
resonant point in each case. A 
claimed gain of 6dBd (10m), 5dBd 
(15m), and 4.5dBd (20m) is accom- 
panied by a stated typical front to 
back ratio of 10dB. The beam has a 
turning radius of 2.85m, weighs 
15kg, with the windloading at 
80mph being given as 42kgf. 

Out Come The Spanners 
A comprehensive assembly 

manual accompanies the beam, 
giving clear drawings and dimen- 
sional details. Every required part is 
supplied, right down to a length of 
self amalgamating rubber tape, a 
small tube of silicon grease and even 
some tie straps for securing your 
coax! All spokes were supplied cut 
to the required size, eliminating the 
need for furious hacksawing as I first 
imagined I would need to do. 

Not once did I have to think 
twice after reading any of the 
instructions, but the complete 
assembly still took me a good two 
hours out in the garden. I found few 
problems after arming myself with a 
pair of spanners and large flat bladed 
screwdriver, but one very annoying 
limitation reared its head in the last 
stages of assembly. When finally 
mounting the elements to the cross 
boom, I found very little clearance 
was provided to get my spanners in. 
I tried two makes of normal spanners 

and two types of ring end ones, both 
to no avail. Eventually, using a socket 
set, I managed it, although in fair- 
ness I could also have removed the 
element arms, fitted the central sec- 
tions, and then re-fitted the elements 
if time was not of the essence — it 
was, as usual, raining! 

It must be remembered that the 
completed assembly is a fairly bulky 
and weighty affair when compared 
to other compact yagis and it would 
be easy to damage the capacity hat 
spokes unless care is taken in these 
final assembly stages. 

Weight Lifting Time 
With the aid of a helper, I 

secured the beam to the stub mast 
of my tilted tower, it was not the 
type of job that could easily have 
been carried out single handed. The 
mounting bracket supplied is de- 
signed to mate with a standard 
scaffold pole, so note that it is not 
possible, without a hacksawing job, 
to use this beam on a 38mm (1 >2 in.) 
diamater stub mast as some ama- 
teurs use. 

As a balun is not supplied with 
the beam, Jaybeam state it is import- 
ant that the coax cable feed be 
formed into an RF choke of about 
10-12 turns of 165mm diameter 
strapped to the aerial boom after 
installation. 

When hnounted, the beam re- 
mained remarkably rigid, as would be 
expected, the longest element did 
droop slightly due to the element 
weight, but nowhere near the 
amount normally experienced from 
the usual full size tribanders. 

Il> 
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JAYBEAM MINIMAX - 15m VSWR 
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21.45 Fig- 3 15m VSWR and directivity plots 
for the minimax. 

In Use 
The beam was raised on my 

small tower to a height of 10m and 
as I live in a bungalow in a cul-de-sac 
with only three other bungalows, 
there was a reasonably unobstructed 
takeoff, the land having a high water 
table and hence good conductivity. 
I've described my location because 
each amateur's installation will be 
different and hence the results 
obtained will also differ, but I've tried 
to represent a reasonably typical 
case. Only if the beam was mounted 
well in the clear, with no surrounding 
objects, could a true performance 
picture be built up, but then if you 
were to have such an installation 
you'd probably have a monster six 
element up rather than a compro- 

mise beam! 
Once everything was connected 

up it was time to look at all the DX 
rolling in! 20m was open across the 
Atlantic, with some European sta- 
tions also clearly audible. This of 
course represents an ideal oppor- 
tunity to test the sidelobe rejection 
of the beam, in rejecting unwanted, 
possibly splattering signals off the 
side. 

I found to my pleasure a nice 
deep null occurred towards Europe 
whilst beaming Stateside and on 
more than one occasion I trimmed 
the final beam position for minimum 
QRM rather than maximum signal, 
although I did find the beamwidth in 
the wanted direction fairly sharp, 
more so than I expected. 

3.0 — 

2.5 — 

VSWR 

2.0- 

1.5 — 

1,0 ' 
14.0 14.05 r.io 

As the other bands were quiet 
and before I decided to start having 
QSO's, I performed the usual VSWR 
check across the bands to see how 
far I had to push my solid state PA. 
The VSWR across the entire 10m 
and 15m bands was very good, 
measuring no more than 1.7:1 at the 
extremes, with around 1.3:1 over 
most of the band. As would be ex- 
pected, 20m was somewhat nar- 
rower, with the VSWR rising to 
2.85:1 at the LF end, however this 
didn't offer many problems to my 
transceiver. 

The resonant point appeared to 
occur near to the HF end, and wind- 
ing the beam down to around 4m 
above ground level reduced this by 
around 50kHz with subsequent re- 

JAYBEAM MINIMAX - 20m VSWR 

14.15 14.20 
FREQUENCY (MHz) 

14.30 14,35 
Fig. 4 20m VSWR and directivity plots. 
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JAYBEAM MINIMAX-20m VSWR / (EXTRA LENGTH SPOKES) / 
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Fig. 5 VSWR plot for 
20m after modification. 
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duction of the LF end VSWR. This 
does show that the mounting 
location certainly has an effect on 
the beam. 

VSWR plots 
The accompanying graphs show 

the VSWR plots as measured with 
my installation at full height. Mount- 
ing a 2m beam above the Minimax 
had little effect on the VSWR plots. 

From discussions with Jaybeam, 
a suggestion was made of increasing 
the lengths of two of each of the 
20m capacity hat spokes by 3cm 
each, spare spokes being promptly 
supplied. This nicely shifted the 
resonant portion lower in frequency 
as shown in the VSWR plot, al- 
though the HF end VSWR rose a little 
higher than I would have expected. 

I must state again that these 
results are those unique to my instal- 
lation, the original response was 
satisfactory in my opinion and did 
indeed exceed my original expecta- 
tions. 

From feedback obtained from 
several other users of the Minimax, 
a far better centred resonance was 
obtained in each instance, so much 
so that I'm wondering why I'm the 
odd one out! Because of the variety 
of locations that may be found in 
practice, Jaybeam have stated that 
they would be pleased to advise and, 
if required, supply longer spokes for 
final trimming to frequency if needed 
by purchasers of the beam. 

Over the review period, as 10m 
and 15m came to life as well as 20m, 
the beam gave a good account of 
itself during QSO's and the odd spot 

of DX chasing. Good side nulls also 
occurred on these bands, but the 
beamwidth was noticeably greater, 
I could turn the beam 45 degrees off 
in each case and find little difference. 

A 'full size' tribander, normally 
dismantled, lives in my garage and 
from comparisons with its known 
performance, I can only say there is 
little difference from on-air use, apart 
from possibly the front-to-back ratio 
which I believe is better on the full- 
size job; the average directivity and 
reports received otherwise being 
roughly similar. 

With the aid of a distant helper, 
(Nobby GOBXE), directivity measure- 
ments were taken of the beam when 
used at its resonant point on 20m 
and at the band centres of 10m and 
15m. The resultant plots are shown 
over 360 degrees with a logarithmic 
radiation scale. As can be seen, good 
side nulls occurred in each case, 
especially so on 20m and 10m. 

Surprisingly, the 20m beam- 
width was narrower than that of the 
other bands, but this bears out the 
results found on air and this is often 
the band where one needs the best 
directivity. The front to back ratio 
varied between 10dB and 6.5dB, this 
together with other aspects of direc- 
tivity would undoubtedly vary as the 
frequency of operation was also 
varied. I did not attempt to perform 
accurate gain measurements, as 
these would vary markedly with radi- 
ation angle as well as frequency, off 
air comparisons with a reference 
dipole showed that several dB gain 
in the beamed direction was always 
present. 

As a final test, although I could 
not test the claims of 2kW PEP, I fed 
several minutes worth of two-tone 
400W PEP into the beam on each 
band, watching the VSWR carefully 
for any shift (eg. from traps starting 
to melt!). No problems whatsoever 
were found in use, showing that if 
you manage to blow this one up 
you're also likely to be running up 
rather a formidable electricity bill! 

Conclusions 
The beam is very robustly con- 

structed and should certainly stand 
up to very hard weather. The use of 
stainless steel mounting hardware 
also makes it easy to dismantle after 
many years for maintenance, re- 
siting and so on. This robustness 
also means that the beam is not a 
tiny, lightweight affair and it is im- 
portant to note that you must also 
provide an adequate support if you 
don't want your stub mast bending 
in the wind. 

The performance achieved was 
very pleasing, agreeing reasonably 
favourably with Jaybeam's claims 
and it is nice to see sensible rather 
than extravagant claims being made 
nowadays for aerial performance. 
The physical size of the array is 
larger, and hence more conspicuous, 
than other compact HF beams on 
the market, but this together with 
the higher price, must be weighed 
against its advantages of perform- 
ance and ruggedness. 

My thanks go to Jaybeam Ltd. 
for the provision of the review 
sample. 
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The inauguration of the Libyan Amateur Radio Society: kneeling at the front; 
SWL, 4TC, 5TM, 5TL, 1TW; middle row: 2TQ, 2TM, 4TN, 5TE, 2TJ; at the rear: 
5TY, 5TW, 3TR, 2TC and 5TO. 

You wouldn't operate for long in Colonel Quadafills 

back garden nowadays. But Stan Crahtree, G30XC 

(5A4TC) did in the early sixties. 

The majority of amateur radio 
activity in Libya in the early sixties 
took place in Tripoli. Here a mixture 
of nationalities contributed in putting 
5A Land on the map as far as DX 
was concerned. The group was pre- 
dominantly American serving either 
as Air Force or civilian personnel at 
the Wheelus Air Force Base to the 
east of the city. There were also 
Americans working for oil com- 
panies, British service personnel and 

a smattering of all nationalities work- 
ing for the Libyan broadcasting 
service and certain commercial con- 
cerns in the capital. 

Call signs were issued according 
to the province of location. Thus T 
for Tripolitania or C for Cyrenaica 
followed the prefix. There were no 
regular operations from Fezzan 
province which covered an area 250 
miles from the coast to the northern 
borders of Niger and Chad. 

One person who succeeded in 
avoiding this rule — we never dis- 
covered how — was 5A3BC 'Bing' 
Crosby, now alas a 'silent key'. Bing 
operated from Tobruk and was an 
enthusiastic disciple of Cliff Evans, 
K6BX founder of CHC (the Certific- 
ate Hunters' Club). So keen on 
awards was Bing that he eventually 
initiated his own 5A award which 
required contact with a certain mini- 
mum number of stations in each 
province. Another very active station 
out with the Tripoli area was 5A3CJ, 
the RAF club station at El Adem in 
the extreme eastern region of the 
country. 

In charge of amateur licensing 
(and apparently other government 
telecommunications in the capital) 
was Azzaby. A quiet, friendly, un- 
assuming Libyan national, he was 
licensed as 5A4TN. No one was 
quite sure if Azzaby was his Christian 
or surname; it was the only one he 
used. He was helpful in all matters 
relating to the amateur fraternity. 
When I mentioned I was not over- 
whelmed with my allocation of 
5A2TG he asked me what I would 
like. I thus ended up with 5A4TC. 

Beginnings 

I arrived in Tripoli by sea in May 
1961 after an overland car journey 
from the United Kingdom. This took 
me through Italy and by ferry to 
Sicily from where I joined the 'Cita 
di Tunis' steamer on a regular service 
to the Libyan port. 

After a spell in the Del Mahari 
Hotel I moved to a small, remote 
Italian villa in Collina Verde on the 
southern outskirts of Tripoli. The 
internal pillars and mosaic marble 
floor in the entrance hall made a big 
impression on first time visitors. The 
thickness of the walls made it de- 
ightfully cool without the aid of air 
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Stan Crabtree, 5A4TC in Tripoli, 1961 Gene Walsh, 5A1TW (now N2AA) 

conditioning. I soon had a dipole 
running across the grounds suppor- 
ted at one end by a telephone pole 
and a convenient tree at the other. 
Unfortunately I stayed there only a 
few months. 

When I agreed to the lease I did 
not know that I had also inherited a 
'squatter'. A Libyan Arab by the 
name of Ali together with numerous 
offspring was encapsulated in a hut 
constructed chiefly of cardboard 
boxes and corrugated iron at the rear 
of the garden. After a week's resi- 
dence he informed me that he (or his 
offspring) would clean up the garden 
for 'x' pounds per month. I agreed. 
Negligible work was involved as the 
grounds were virtually all sand but 
the fee charged was small. A few 
weeks later he put forward another 
proposition. For an increased levy he 
would keep undesirables away from 
the house. I refused. He was con- 
fused — no one had ever turned 
down his offer before. Later that day 
I was assembling a TA33 recently 
imported from the UK when Ali 
came up behind me and stood 
watching for a moment. He then 
pointed out the dangers of undesir- 
ables being able to enter the grounds 
and remarked what a pity it would be 
if this beautiful aerial should col- 
lapse! Not wishing to be the victim 
of a protection racket I dismantled 

the beam and gave notice to my 
landlord that 1 would be terminating 
the tenancy. 

During subsequent house hunt- 
ing trips I came across an unbeliev- 
able opportunity. In the garden of a 
bungalow near the centre of town 
was a 50' purpose built tower. It had 
a step ladder running up one side to 
a small platform on the top. What- 
ever it may originally have been 
designed for it was not now in use. 
And there was a TO LET sign in the 
window of the house! I made my 
way to Azzaby's office and told him 
of the location. Helpful as ever he 
made a few phone calls in sharp 
Arabic and after much conversation 
he told me there were no plans to 
use the tower for any purpose. 
Furthermore it appeared no one was 
really concerned if I installed a 
rotator at the top. I immediately 
phoned the landlord to arrange a 
viewing but was despondent to learn 
that the villa had been rented to an 
American that very morning. Passing 
by a few weeks later I saw a three 
element beam being hoisted up the 
tower. At least the new occupier 
must have been thinking along the 
same lines as myself! 

I eventually moved to Giorgim- 
popoli, a predominantly European 
residential area with modern flat- 
topped villas just to the west of 

Tripoli and quite near to the sea 
shore. I lost no time in installing the 
beam on top of scaffolding and 
together with a dipole continued my 
hamming in undisturbed content 
ment. 

A Holiday From Planners 
One of my fond meories of Tripoli 

from a ham point of view was the 
complete lack of restrictions as to 
antenna erection. No planning appli- 
cations were necessary. You simply 
'did your own thing' and there was 
no municipal bureaucrat breathing 
down your neck a week later. For 
some reason the sight of a three 
element beam about 50' high did not 
seem out of place amongst the one 
storey houses in the Giorgimpopoli 
area. Perhaps they were not too 
obvious when seen against the 
pylons and poles carrying electrical 
and telephone services. 

During the passage of time and 
with political changes, the amateur 
scene in Libya has completely 
changed. A 5A signal on the band is 
now extremely rare. But if a situation 
arises whereby amateur operation 
on a large scale is again permitted, 
remember I know the address of a 
house with a large tower just ready 
and waiting to be fitted with a three 
element yagi! 

■ T 

   

'Bing' Crosby, 5A3BC in Tobruk, 1962 Chuck Miller, 5A5TL (left) and Bill Williams 5A5TW 
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Whether it is a sign of the times or 
merely the power of advertising, in 
recent times a number of myths 
seem to have grown up regarding HF 
aerials. 

the signal at an angle such that it 
reaches the ionised layer at a point 
as far distant as possible from the 
sender so that the reflected signal 
will return to earth at the greatest 

Beams aren't the only answer for good DXing. 

Brian Kendal, G30DU, explains the ins and outs of 

putting a signal exactly where you want it. 

These seem particularly preva- 
lent among Class B licencees and in 
some cases are sufficiently strong to 
dissuade them from proceeding 
towards a Class A licence. 

Mything out on DX 
Possibly the most pernicious of 

these myths is that for operation on 
the DX bands ie. 14, 18, 21, 24 or 
28MHz, a rotary beam mounted on 
a tower is not only desirable but 
essential. Of course, it would be 
foolish not to agree that such an 
installation can often be a decided 
asset, however other types of aerial 
can perform creditably well and 
under certain circumstances, may 
even outperform a beam whilst cost- 
ing only a small fraction of that of a 
large commercial array. Furthermore, 
a wire aerial will attract far less 
attention from the neighbours and 
perhaps even more important, the 
planning authorities! 

The space into which the signal 
is radiated is, however, three 
dimensional and although the hori- 
zontal beamwidth of almost any 
beam is well publicised, it is fre- 
quently not realised that the vertical 
polar diagram can be of equal, if not 
even greater importance. 

On HF, propagation is by sky 
wave, the signal being reflected back 
to earth by one or other of the 
ionised layers which surround the 
earth. The art therefore, is to launch 

range. For communication at distan- 
ces of over 4000km, the signal must 
again be reflected from earth to the 
ionised layer, but due to the charact- 
eristics of earth reflection, this is less 
predictable. 

Optimum paths 
From this, it may be thought that 

a signal radiated parallel to the earth 
plane would be optimum, but such 
an angle is not possible when using 
horizontally polarised radiation. With 
vertically polarised signals, although 
close field measurements may indi- 
cate that such radiation was 
possible, in practice ground effects 
rapidly absorb the low angle signal 

and the result is that the angle of 
radiation is a little lower than that 
radiated by a horizontal aerial. In fact 
a wave angle of between ten and fif- 
teen degrees above the horizontal is 
about optimum. 

The vertical radiation pattern of 
an aerial, whether vertical or 
horizontal, is a result of interaction 
between the direct radiation and that 
reflected from the surrounding earth. 
From this it is obvious that the wave 
angle will depend on the height of 
the aerial above the earth plane. 
Thus, within practical limits, ground 
effects cannot be ignored when 
considering HF aerials. What might 
not be so obvious is that, at aerial 
heights of above half a wavelength, 
the vertical radiation pattern splits 
into a series of lobes, the lowest of 
which will give the longest distance 
contacts whilst the higher angle 
lobes give the shorter distance 
operation. 

Locating the lobes 
The number of lobes between 

horizontal and vertical is equal to the 

(a) (b) 

Fig. 1 Vertical polar diagram of (a) a vertical quarter wave and (b) a vertical 
half wave aerial with its centre a half wavelength high. The solid line 
indicates the pattern which would be obtained over perfectly conducting 
ground — the dotted lines show the pattern over imperfectly conducting 
ground. 
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height measured in half wave- 
lengths. Although this number is 
similar whether the aerial is 
horizontal or vertical, the angles at 
which they occur will differ. 

With a vertical aerial, no matter 
what height, the lowest lobe is 
always parallel to the ground whilst 
a horizontal aerial exhibits no lobes 
parallel to the ground. At a height of 
a quarter wave or less, the radiation 
is predominantly vertical and only at 
% wave height does any lobing 
effect become evident. 

The angle of elevation of the 
lowest lobe from a horizontal aerial 
is the angle whose sine is numeri- 
cally equal to the wavelength divided 
by the four times the height. 

ie. sinflobe angle) = 
4h 

For DX operation, a lobe angle of 
about 10-15 degrees is about opti- 
mum. The sine of this angle is in the 
order of 0.2, which corresponds to 
an aerial height of 1.25 wavelengths. 

We can now come back to the 
consideration of whether a beam is 
necessarily the best aerial for any 
given situation. If for example, the 
requirement is for 20 metre DX 
operation and finance is available for 
the quite common combination of a 
beam and a 30ft tower, then first 
consider the angle of elevation of the 
lobe. A 30ft aerial height corres- 
ponds to approximately half a wave- 
length and this (from the above 
formula) gives an angle whose sine 
is 0.5 or 30 degrees — which is 
rather too high. 

If however, a simple 60ft mast 
carrying a wire dipole aerial had been 
purchased, the angle of elevation 
would be below 15 degrees — ideal 
for DX operation and significantly 
cheaper. 

Sloping ground 
There is one exception to this. If 

the aerial is on sloping ground, the 
effective height of the aerial is 
increased. As the vertical lobe 
pattern is formed by the interaction 
of the direct and incident rays, due 
to the angle of the reflecting plane 
(ie. the ground) the angle of the 
reflected ray is lowered and so will 
the overall lobe pattern. In such 
circumstances, it is quite possible to 
radiate very low angle lobes in one 
direction and only high angle in 
another. 

(b) 

(d) 

Fig. 2 Vertical polar diagrams for a horizontal half wave aerial when at a 
height of (a) Vi, (b) Va, (c) 3/4, and (d) one wavelength. 

It should be noted that the angle 
of elevation of the radiated lobes 
from a horizontal aerial is dependent 
only on the height of the aerial and 
angle of the ground in the near field 
area. 

If the aerial height can be varied, 
this may be used to optimise signal 
paths. For example, if only medium 
distance communication is required, 
such as to Mediterranean countries, 
the aerial could be lowered to V2 
wavelength height to raise the lobe 
angle to 20/30 degrees. 

Applying this to the lower 
frequencies, it will be realised that 
for operation on 80 or 160 metres, 
unless elevated to heights well in 
excess of 200ft, horizontal aerials 
are not the most suitable for DX 
working. 

For the lower frequency bands 
therefore, the vertical quarter wave 
is really the only practical DX aerial. 
This type of aerial, however, oper- 
ates on the principle of a vertical 
dipole whose centre is at ground 
level, with the lower half of the 
dipole being mirrored in the earth. 
This, therefore, requires a very low 
impedance earth for this is in series 
with the radiation resistance of the 
aerial which is in the order of 18 
ohms. If the aerial is short and 

inductively and/or capacitively 
loaded, the radiation resistance will 
be even lower. No wonder the top 
band DXers maintain that you need 
even more wire beneath the ground 
than above it. Perhaps that is where 
the suggestion for underground 
aerials originated! 

Such problems are even more 
evident in the commercial installa- 
tions operating on the low frequency 
bands where, despite using aerials 
hundreds of feet high and several 
miles long, working against expence- 
no-object earth systems, efficiencies 
as low as 5% are normal. 

VHF consideration 
Such considerations also apply 

to VHF operation where reasonable 
aerial heights (in terms of wave- 
length) are relatively easy to obtain. 
Here, however, the object is some- 
what different, for the requirement 
is to radiate the signal at the lowest 
possible angle. The ground effect will 
still be evident and it is not until the 
aerial height is in the order of ten 
wavelengths that it may be ignored. 
For this reason, the claims of some 
VHF aerial designers that their pro- 
ducts radiate parallel to the ground 
must be viewed with some 
circumspection. 

I> 
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Fig. 3 Formation of lobe structure from a horizontal aerial. The direct (AD) 
and reflected (ABC) waves combine at a distant point. If the path difference 
is a whole number of wavelengths the waves will add, if an odd number 
they will subtract and pro-rata for intermediate cases. The signal strength at 
the distant point will therefore depend on its angle of elevation from the 
aerial system. 

Typical of such description was 
the comparison between the Slim 
Jim vertical half wave antenna and 
the % wave ground plane. Whilst 
there is no argument that the Slim 
Jim is an extremely effective aerial, 
when it was introduced it was 
claimed that as it radiated parallel to 
the ground (and that the maximum 
radiation for a 5/s wave groundplane 
is somewhat elevated) the former 
exhibited gain over the latter in the 
horizontal plane. Unfortunately, for 
this to occur, the Slim Jim would 
have to be out of ground effect, ie. 
for use on 2 metres, at a height of 
20 metres or more. In practice it is 
doubtful whether there is any sub- 

stantial difference between the 
performance of the two aerials. 

Ground wave absorption 
All aerials radiate some ground 

wave which tends to bend around 
any obstacle in its path. The main 
obstacle, however, is the earth itself 
and the amount of diffraction is 
dependent on the ratio of the wave- 
length to the radius of the earth. 
Another factor affecting the diffrac- 
tion is the imperfect conductivity of 
the ground. Energy is absorbed by 
the currents induced in the earth, 
and a continuous flow of energy 
takes place from the wave down- 
wards into the earth. This caused the 
wavefront to tilt slightly forward and 
consequently the bending of the 
wave is assisted. 

The depth of penetration into the 
earth is a function of the ground 
constants and the frequency. On low 
frequencies the penetration may be 
many tens of metres but on the HF 
bands this is reduced to one or two 
metres. At HF a high permittivity is 
an important factor in giving a strong 
surface wave and in consequence, 
propagation is best over sea and 
worst over dry land. 

The depth of penetration into the 
earth also affects the effective 
height of aerials, for it means that 
over land, this is invariably greater 
than the physical height. At first this 
may seem an advantage, but when 
it is considered that the formation of 
the sky wave lobe pattern is depen- 

dent on reflection from the earth, the 
penetration will invariably result in 
attenuation with consequent reduc- 
tion in the strength of the lobes. 
Again, the greater the conductivity 
of the ground plane, the less will be 
the penetration and the stronger will 
be the radiated signal, especially at 
high angles. 

Average installations 
Whilst considering that the verti- 

cal radiation pattern is developed by 
the interaction of the direct ray from 
the aerial and that re-radiated from 
the ground, it is worth thinking about 
the effect of the average suburban 
environment on the aerial radiation. 

The published radiation patterns 
for both vertical and horizontal 
planes invariably assume that the 
near field is horizontal and unob- 
structed. Few of us possess such 
luxury and our radiated signals have 
to submit to the indignity of being 
reflected by surrounding metal, 
either house wiring; metal fences or 
sheets of plain old corrugated iron in 
a variety of uses, or absorbed by 
houses or trees. 

The latter can be particularly 
noticeable at VHF. On one local 
signal path, I noticed a variation of 
two S-points or more depending on 
the season of the year. This is 
apparently due to a large group of 
deciduous trees only a few hundred 
yards from my aerial. In the winter 
when the trees are bare, the path is 
good but deteriorates in the spring 
as the trees come into leaf. 

The effects of the growth of 
vegetation are well known, particu- 
larly in the field of radio navigational 
aids. The effective operation of many 
of these (in particular the vertical 
guidance element of the aeronautical 
Instrument Landing System) depend 
on a predictable and consistent verti- 
cal radiation pattern. Consequently, 
on installation considerable care is 
taken to ensure that the near field 
area is level and unobstructed, whilst 
closer in, even the height of the grass 
is controlled within tight limits. 

Beam aerial manufacturers, quite 
reasonably, make a strong point of 
the forward gain of their products, 
however, as I have tried to show, 
from the point of view of the 
amateur operator, this is not the 
whole story. It is only by giving the 
right level of credence to each factor 
that the best possible results will be 
obtained for the available finance. 
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We complete this easy to build VHF receiver from 

Gordon Pope, G3ASV. 

INPUT 

SOLDERED TO FOIL 
CV1 
e 

DRAIN LEAD (SLEEVED) PASSES THROUGH HOLE IN BOARD 

c 

^0C2 

Q1 DRAIN FED — THROUGH 
ijMJ VaaV T2 PRIMARY (SECONDARY NOT SHOWN) 

C2FEED THROUGH LI (OVER TOP OF Q1) CAPACITOR 

Fig 1. Construction details of the RF front-end (capacitor marked C is lOn to lOOn 
bypass capacitor). 

The construction of all but the RF 
stage of the receiver should be quite 
straight forward if the RGB foil 
patterns shown here are used. Just 
single-sided boards were used in the 
prototype, but there would be no 
harm in adding a top foil of a ground 
plane if you can be bothered, part- 
icularly on the main RGB. Note, how- 
ever, that you will have to make up 
your own pattern for this. 

The front end is built on a piece 
of double-sided copper-clad lamin- 
ated board, size approximately 60 x 
90 mm. This is mounted sideways to 
the main RGB, at the end near 12. 
The components are soldered direct- 
ly to the RGB, where they have earth 
connections, using drilled-through 
holes. The drain lead of Q1, a dual 
gate MOSFET, is arranged to pass 
through the screen directly to the 
primary winding of 12, positive 
supply decoupling components be- 
ing arranged as directly as possible 
on the mixer side of the screen. A 
small bracket carrying a piece of 

Veroboard holds CV1, which on the 
prototype was a Philips trimmer 
taken from the spares box. The 
layout on the mixer side of the 

screen is not critical provided leads 
are as direct and short as possible. 

A feed through InO capacitor is 
used to provide a supply to gate 2 of 

LINK WHEN Q4 NOT USED 

0+12V 

NOTE: 
C25,52 & R49 CAN BE OMITTED 
IF INPUT TO AUDIO STAGE IS 
CONNECTED DIRECTLY TO IC2 
AND INPUT BY WIRE LINK 

I C29 
lOOu 

rnn 
LI R19 R21 

5k6 33k luH 

14 
Q4 
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22k 
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R49 
10k 

R48 
560R 

HF-t 
C25 
lOu D2 D1 
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Fig 5. Alternative audio amplifier stage circuit. 
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NOTE; C29 MOUNTED OFF BOARD, BETWEEN SW1 AND GND 

Fig 2. Layout for the main PCB and foil pattern. The capacitors marked simply 
C are decoupling capacitors, with values of lOn to lOOn, depending on what 
you have to hand. 
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Q1. This style of birds-nest construc- 
tion may not look very elegant, but 
I've found it to be the least 
problematic when dealing with VHF 
frequencies. 

On the mixer side, the primary of 
T2 is suspended from the leads of 
C5 and the drain of Q1. Resistor R4 
was itself hung between the junction 
of C5 and T2 primary and a decoup- 
ling capacitor with its earthy end 
soldered to the reverse-side of the 
ground plane on the laminate board 
used for the front end. 

The two ends of the secondary 
go to the PCB, as shown in Fig. 3. It 
is probably preferable to take the 
connection to gate 1 on Q2 directly 
from the secondary by soldering the 
transistor's lead directly on to the 
winding, rather than going via the 
PCB track; we are still dealing with 
VHF at this point. 

There should be no problems 
with the remainder of the IF side, 
after all, this is operating at a mere 
10.7MHz! One point which may 
possibly cause some problems is the 
lO.TMHz filter. The one used in the 
prototype was bought at a rally; so 
connections for an alternative three- 
terminal crystal filter are also given. 

Though not shown on the circuit 
diagram published last month, some 
extra decoupling capacitors have 
been added to this board, on the 
basis that you can never have too 
much supply line decoupling. 

There are a few departures from 
the circuit diagram given last month 
in the audio section. The main 
difference is that as an alternative to 
the transformer output stage shown 
last month, an LM380 audio IC can 
be used, and the tracking on the PCB 
allows for both possibilities. The 
circuit in Fig. 2 shows Q4 still being 
employed as a preamplifier to the IC, 
with its gain limited to 10 by resistor 
R48. The audio IC itself has a fixed 
gain of 50, so this is probably 
overkill. The circuit diagram and 
overlay diagram show links which 
are used if Q4 and associated cir- 
cuitry are left out, as will probably be 
the case for most constructors using 
reasonably sensitive 'phones. The 
value of R51 can be increased or 
decreased as required; 100 ohms is 
simply a starting value to try first. 
Note also that having two limiting 
diodes back-to back rather than just 
one has also been allowed for to 
increase the output available if 
necessary. 
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Fig 3. Layout of the VFO board. 
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Oscillator RGBs 
Again all the components are 

mounted on PCBs, this time two 
separate ones. On the VFO PCB, the 
crystal can either be mounted 
directly or via a crystal socket on the 
front panel of the receiver case — 
this latter option is obviously better 
if you anticipate changing the crystal 
more than infrequently. One other 
point on this PCB is that allowance 
has been made for mounting the 
main tuning capacitor, CVS, on a 
bracket attached to this board. 

The VFO is also mounted on its 
own PCB, and on the prototype it 
was found necessary to screen this 
off in its own box, made from 16 
SWG aluminium (a lid was not 
needed on the prototype). 

Alignment 
I tuned the RF stage input 

transformer, T1, and the mixer feed 
transformer, T2, with a simple home- 
made signal source which had pre- 
iously been checked with a freqency 
counter. Similarly, a 10.7 MHz source 
could be constructed for the align- 
ment of T3, 4 and 5. Crystal filter 
FL1 ensures that the tunable trans- 
formers have to be peaked at the 
correct frequency. 

The crystal oscillator and 
multipliers in the VFO were tuned 
using a home-made simple absorp- 
tion wavemeter, built some time ago 
and callibrated using a commercial 

fsil 

cu IT on 

BFO OUT 

Fig 4. Layout of the BFO board. 
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T1 Single winding of 6 turns of 16 SWG 9mm internal diameter; taps 
at one turn from the earthy end for C1 and two turns from the same 
end for Q1 gate 1. 

T2 Primary: 2 turns of 18 SWG; secondary; 5 turns of 16 SWG, with 
tap at 2 turns from earthy end for Q2 gate 2; both windings 9mm 
internal diameter air-spaced, interleaved at earthy end of secondary. 

T3 Primary; 30 turns of 34 SWG; secondary: 6 turns of 28 SWG 

T4 Primary: 6 turns of 28 SWG; secondary: 24 turns of 34 SWG 

T5 Primary: 24 turns of 34 SWG; secondary: 12 turns of 34 SWG on top 

T6 Audio output transformer, primary 2-3 kilohms impedance 

T7 Primary: 10 turns 26 SWG; secondary; 2 turns 24 SWG 

T8 Primary: 4 turns 22 SWG; Secondary 1 turn 22 SWG 

Note: T3-5, 7,8 all wound on same style of former, 14mm long, 5mm 
diameter, type 722/1, with SRPB baseplate and dust core type 4 
{cans should not be necessary) available from Mapline electronic 
Supplies. 

LI 1 mH standard RF choke 

L2 20 turns of 24 SWG on toroida dust iron core type T37/2 

Table t Inductor details. 
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Fig 6. Alternative audio amplifier layout 
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dip meter/oscillator. I found that it 
was satisfactory to couple in turn the 
transformers T7 and 18 to the wave- 
meter coil and then monitor the built- 
in diode meter circuit. Alternatively, 
you can check for resonance by con- 
necting a diode voltmeter across 17 
and T8 in turn and noting the slight 
dip in meter reading as the absorp- 
tion-tuned circuit passes through the 
required harmonic. 

Band Coverage 
Once you're got the receiver up 

and running, you can decide which 
crystals you need to buy. As I said 
in the first part last month, I use only 
the 16.669 MHz crystal, as I find that 
this gives me a fair range of freq- 
uencies including the calling freq- 
uency, 144.05 MHz. By checking the 
limits of tuning given by CVS, which 
will be affected by stray capaci- 
tances, etc, you can decide which 
extra crystals you need to obtain to 
cover the CW and SSB sectors of the 
band. 

Components List 
RESISTORS 

R1,2,30 47k 
R3,24 330R 
R4 150R 
R5 150k 
R6,15,16 100k 
R7,12,27, 

31,36,38 100R 
R8 120R 
R9,13,17 2k 2 
R10,33 47R 
R11,22,32, 

37,39,44 IkO 
R14 1M0 
R18,42 680R 
R19 33k 
R20,21,35 5k6 
R23,45 470R 
R25.26 22k 
R28 1k2 
R29,34 15k 
R40 18k 
R41 1k5 
R43 390R 
R46 68R 
R47 820R 
RV1 22k panel-mounted 
RV2 100k preset, submin 

horizontal 

CAPACITORS 
C1 6p8 ceramic disc 
C2 tnO feed-through 
03,4,30, 

41,42 InO ceramic disc 
C5,7,12,21,27,33,34, 

36.39,40.46 lOn polyester 

C6,19,38 15p ceramic 
08,45 47 p ceramic 
C9 2n2 ceramic 
010,13-18,31,32, 

43,48,49 lOOn polyester 
C11 68dp ceramic 
C20 50u (or 47u) electrolytic 
C22 3u3 15V electrolytic 
C23 50n (or 47n) polyester 
C24 220p ceramic 
C25 lOu 15V electrolytic 
C26 33u 15V electrolytic 
028,29 lOOu 15V electrolytic 
C35 22p ceramic 
C37 120p ceramic 
C44 82p ceramic 
C47,50 470p ceramic 
C51 lOOn 
CV1 3-30 pF 
CV2 20-10p 
CV3 150p tuning capacitor 
CV4 2-10p 
CV5 lOOp 

SEMICONDUCTORS 
Q1,2,3 40673 
Q4.6,7 BC10S 
Q5 BCY70, 2N3702 or BC157 
08,9,11 BSX20 
Q10 J304 or 2N3819 
IC1 CA 3028A 
D1,2 OA202 
2D1 9V1 zener diode 
LED1 Std red LED 

MISCELLANEOUS 
XI Crystal — see text and 

Table 

FL1 

n 

SW1,2 
SKI 
SK2 

LI 

Bandpass crystal filter, 
10.7 MHz centre, ± 3.75 

MHz bandwidth 
Audio output transformer, 

2-3k primary 
Single pole switches 

VHF input socket 
Mono or stereo V* inch 

jack socket (depending on 
phone used! 

ImH RF choke 

Tuning reduction drive (Vernier 6:1 or 
similar); crystal holder; cabinet: PCBs: 
coil fomers, wire, etc. 

Extra Components For IC 
Audio Stage 

RESISTORS 
R48 560R 
R49 10k 
R50 2R7 
R51 100R 

CAPACITORS 
C52,53 
C54 
C55 

4u7 electrolytic 
470u electrolytic 

lOOn 

SEMICONDUCTORS 
IC1 LM380 
D1a,2a as D1,D2 

(Note that the components for the 
original audio amplifier, R19-24, C25-28, 
Q4,5 and T6 can be omitted, unless Q4 
has to be retained, in which case just the 
components around Q5 can be omitted). 
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It's all very well for magazines to drone 

on about wonderful American radio rallies, 

but what about something nearer to home? 

HRT got out the company bicycle and 

headed South. 

% 

Outside the main hall, one feature of the venue was no shortage of places to 
eat and drink. 

There have been a number of articles 
covering the major American exhibi- 
tions in the past, but of course it is 
no easy task for most people to 
arrange a visit to such places with- 
out leaving them with a seriously 
dented bank balance. So what about 
exhibitions in Europe, after all there's 
only a few miles of water between 
the UK and the mainland — so with 
this in mind 'Ham Radio Today' 
decided to go and take a look at how 
things are done 'over there'. 

The Friedrichshafen 
Exhibition 
Friedrichshafen is in Southern 

Germany, located at one of those 
tourist brochure sites on the sun 
drenched shores of Lake Constance. 
What better then than a leisurely trip 
south to spend a few days having a 
look around at what is billed as being 
'the largest radio exhibition in 
Europe'. Ham Radio, as the exhibition 

is called, is an annual three day event 
— with the focus this year centered 
on celebrating 60 years of amateur 
radio activity in Germany. 
Inside the main hall, where an extensive 
other accessories were on display. 

■ 

This year the exhibition was 
formally opened on Friday 19th June 
following addresses by Fredrich 
Wiefelsputz, DL6FC, Head of 
Amateur Licencing; Karl Taddey, 
DL1PE, President of DARC and the 
Burgermeister of Friedrichshafen. 

The event filled three of the halls 
in the local exhibition centre, with 
the first holding in excess of 163 
traders spread out over 5,000 sq 
metres — about the size of the 
RSGBs venue at NEC. The second 
hall acted as a link building between 
the two main rooms and here a 
number of international societies 
were represented; the RSGB were 
situated next door to the Omani 
delegation and consequently could 
be seen valiantly ploughing their way 
through boxes of dates kindly 
provided by their neighbours! 

array of equipment, components and 

• ssa 

ii 

]£> 
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Karl Taddey of the DARC at the 
opening ceremony. 

The third hall was the site for the 
flea market — a massive hanger 
sized building which offered every- 
thing from IBM clone computer kits 
to ancient radios — plus the usual 
components and surplus stands 
which we are all used to in the UK. 
Although on paper it was supposed 
to be the same size as the main hall 
it felt and looked much larger, the 
sheer scale of the place and the 
variety of equipment was quite 
overwhelming. 

Attendance 
The exhibition site could be 

reached easily from the town centre 
with ample parking space, alterna- 
tively it was just as accessible by bus 
or taxi from the harbour railway 
station, although it would seem to be 
quite a job finding hotel accommo- 
dation at the height of the tourist 
season — the golden rule here would 
be to book well in advance if 
possible. 

Fourteen and a half thousand 
people attended the exhibition, 
coming from thirty eight countries — 
and this was despite the awful 
weather of almost non-stop rain 
punctuated with thunder storms; it 
was almost a relief to find that it's 
not just the UK which has rotten 
summers! 

The flea market, a massive area which served to convince visitors that they 
should have brought a bike! 

A few English voices could be 
heard wandering around the stalls 
and four UK companies made the 
500 mile trip to exhibit their wares, 
BNOS had brought along a selection 
of amplifiers; Siskin Electronics were 
selling the Pac-Comm terminal mode 
controllers which we reviewed re- 
cently; Cap Co were there with their 
ATUs and Arcturian Trading were 
also present. 

The Oman! delegation 

Special Facilities 
Friedrichshafen is situated close 

to both Switzerland and Austria and 
in view of this the organisers had hit 
upon an excellent idea of being able 
to obtain short term licences for both 
these countries and Germany. 
Having had the idea in the first place 
it was then sensibly put into practice 
by arranging for all three issuing 
authorities to be located on the same 

— just next door to the RSGB. 

m 
oi:! 
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The RSGB stand, which did a brisk trade in book sales. 

stand; all that was needed was to 
provide a current document of 
validity for the appropriate forms to 
be issued. Because of the unilateral 
(and laudable) decision by the 
Deutsche Bundespost to allow UK 
amateurs to operate in Germany 
without a special permit as long as 
they were in possession of a 

standard tri-lingual validation 
document from the DTI. There was 
no need to obtain a separate licence 
— but it was a nice memento 
nevertheless. 

The Hamfest 
As well as the normal entrance 

tickets (£2 per day or £5 for three 

days) there was also a Hamfest 
ticket for the Saturday evening 
costing about £1.75. The Hamfest is 
probably the largest gathering of 
carousing radio amateurs in Europe, 
being a cross between an evening 
meal out, a general binge, and an 
evenings dancing. Food and drink 
costs extra but the tittle-tattle 
comes for free, it was here that news 
of the demise of one particular UK 
visitor came to light. Having been 
'nicked' for speeding in Switzerland, 
the poor soul ended up behind bars 
for a couple of hours until somebody 
was found to translate for him! 
Useful things phrase books. 

If you can afford the time and 
money to visit next years Friedrich- 
shafen event it is to be thoroughly 
recommended, there's plenty to do 
and see, the weather isn't usually as 
bad as it was this year and it is far 
more of a cosmopolitian event than 
one could find in the UK. Link that 
with a leisurely tour across Europe 
and you would have the makings of 
a pretty reasonable holiday — see 
you there next year perhaps? 

The three licences which were available at the Friedrichshafen rally for Germany, Austria and^ 
Switzerland — although the Austrian was a bit of a mouthful! 
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1 Sep Rhyl DARC: AGM. 8 Sep 
Warrington ARC: Junk sale. 
Reading DARC: Junk sale. 
Rugby ATS; Talk 'The finishing touches' by 
G4EPA. 
Sutton & Cheam; Committee meeting. 
Chichester DARC: Club meeting. 
Loughborough ARC: Portable night on the air. 
Fylde ARS: Talk 'Satellite radio' by Don Blakey. 
Wakefield DRS: 2m contest preparation. 

2 Sep Bath DARC: Equipment & junk sale. 
SE Kent YMCA ARC: Natter night. 9 Sep 
Cheshunt DARC: Natter evening. 

3 Sep North Wakefield RC: AGM. 
Northampton RC: Construction contest talk. 
Bredhurst RTS; Talk 'How's your construction?' 
by Dave and Chris Howes. 
East Kent RS; Talk & demo 'Some antenna 
experiments' by Erwin G4LQI. 10 Sep 
Yeovil ARC; Talk 'Negative resistance oscillators' 
by G3MYM. 
Salop ARS: DF hunt. 
Mid Sussex ARS; IARU contest preparation. 

4 Sep N Bristol ARC: Natter night. 
Mansfield ARS; Talk and demo on microwaves. 
Coventry ARS: 2m DF contest. 

5 Sep RSGB/IARU SSB Field Day — 24 hours duration. 11 Sep 
Loughton DARS: Rainbow & Dove weekend, 
Hastingwood Common, Harlow, Essex. Also on 
6th. 

6 Sep RSGB/IARU SSB Field Day. 
West Kent ARS; West Kent Amateur Radio Rally, 
Angel Centre, Tonbridge, Kent. From 10.30 am 
to 4 pm. Talk in on S22, SUB and 29.500MHz 
FM by G80WKS. Many trade stands, free 
parking, bring & buy, club stands and stamp fair. 12 Sep 
Details from G4KIU on 0892 515678. 
Wakefield DRS: 2m Trophy contest — and 6th 13 Sep 
Sept. 
Dartford Heath DFC; RSGB DF hunt qualifying 
event. 

7 Sep Stourbridge DARS: Night on the air. 
Weiwyn/Hatfield ARC: Talk 'Kite aerials'. 
Todmorden DARS; Talk by Dr D Bunn. 
Burnham Beeches RC: Packet radio & natter 
night. 
Sutton & Cheam RS: Natter night. 
Felixstowe DARS: Social evening. 
Hambleton DARS: Talk 'Valves & their 
applications' by Tony Nicholson G8FLV. 

8 Sep Keighley ARS; Informal meeting. 
Bury RS; Talk 'Electricity metering' by Norman 
Nurney. 14 Sep 
Chester DARS; Talk 'Weather Satellites' by Pete 
Higgs GW4IGF, 

Dorking DRS; Informal meeting. 
Rugby ATS; Barbecue and auction — details 
from Kevin Marriot G8TWH on (0788) 77986. 
Dartford Heath DFC: Pre hunt meeting. Horse & 
Groom. 
Warrington ARC: Guest speakers from Lowe 
Electronics. 
Verulam ARC; Activity evening. 
Loughborough ARC: DF on 160m. 
Wakefield DRS: Night on the air. 
Dunstable Downs BC: Verulam trip. 
SE Kent YMCA ARS: Talk 'Tele-recording' by 
G4ZM0. 
Cheshunt DARC: Talk 'RSGB'. 
Atherstone ARC: DF hunt No 4. 
Wirral DARC: Surplus equipment sale. 
Lothians RS: Presidents address by P Bates 
GM4BYF. 
North Wakefield RC: Junk sale. 
Edgeware DRS: Quiz evening. 
Yeovil ARC; Talk 'The 14MHz beacons' by 
G3MYM. 
Mid Sussex ARS: Talk 'Air radio navigation 
during war & peace' by Len GOAPZ. 
Southgate ARC: Talk 'History of the Southgate 
ARC by Ray Marden G3MWF. 
N Bristol ARC; Lecture by RN Lt Mark Pendalton. 
Coventry ARS: Morse tuition & night on the air. 
Itchen Valley RC; Joan Heathershaw, RSGB 
President. 
Chichester DARC; Special event station GB2NM 
from Chalk Pits Museum, 60th anniversary of 
first Empire Broadcat by Gerald Marcuse G2NM. 
Also on 12th & 13th. 
Wimbledon DARS: Annual bazaar. 
Burnham Beeches RC; Autumn DX picnic — also 
on 13th. 
Tetford Radio Rally. Telford Racquet & Fitness 
Centre, Telford, Shropshire. Talk in on S22 and 
SU8. Opens at 11 am (10.30 for disabled 
visitors). Lectures on packet radio, linear 
amplifiers and extra long Yagi aerials. Full 
catering & bar, flea market plus over 100 trade 
stands. 
National Amateur Radio Car Boot Sale, 
Shuttleworth Collection, Old Warden Aerodrome. 
Open 10 am to 5 pm. Admission 50p. 
Dartford Heath DFC; Club hunt, 2.30 pm, 
Dartford Heath. 
E Kent RS; Car rally/treasure hunt. Organised by 
Fraser G8FEZ and Nick G8PFE — details on 
(022) 375164. 
Atherstone ARC; Talk 'Leicestershire Repeater 
Group - GB3CF/GB3LE'. 
Hambleton DARS: RAE course. 
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14Sep Wimbledon DARS: Quiz !away meeting). 
15 Sep Midland ARS: Surplus sale, 

Mansfield ARS; Talk 'The multimeter and its 
uses' by G4GYU. 
Warrington ARC: RSGB film. 
Chichester DARC: Club meeting. 
Loughborough ARC: Quiz. 
Fylde ARS; Informal meeting. 
Wakefield DRS: Rig testing session. 

16 Sep Trowbridge DARC; Natter night. 
Bath DARC: Natter night, 
Hastings ERC: Talk 'Satellite TV, 
SE Kent YMCA ARC: Talk by Rev George Dobbs 
G3RJV. 
Cheshunt DARC: Natter evening. 

17 Sep North Wakefield RC: Talk 'Tomorrows 
technology today' by G3ZXZ. 
Northampton RC: Talk 'Club Repeaters' by 
G4IIO. 
Mid Sussex ARS: Night on the air. 
Bredhurst RTS: Talk 'More thoughts on QRP and 
home-brewing rigs' by Rev G Dobbs G3RJV. 
East Kent RS: Natter night. 
Yeovil ARC: Talk 'Don't be afraid of CW' by 
G3GC. 
Salop ARS: Talk 'Power FETs' by G8ARS. 

18 Sep Sutton & Cheam RS: Talk 'Electromagnetic 
compatibility' by John Greenwell, G3AEZ (Zonal 
Rep). 
N Bristol ARC: Bring & buy. 
Coventry ARS: Mini lectures. 
Dunstable Downs RC: Talk 'Op-amps' by 
G3WLM. 

19 Sep Southgate ARC; Special event station GB4EMC, 
from Enfield Town Show. HF & 2m, also on 
20th. 

20 Sep Bredhurst RTS: Construction & natter night. 
Dartford Heath DFC: RSGB DF hunt final. 
Dunstable Downs RC: DF hunt on 160m & 2m. 

21 Sep Stourbridge ARS: Talk 'Diving & equipment' by 
Mike G6JKS. 
Todmorden DARS; Natter night. 
Burnham Beeches RC: Talk 'Slowscan TV. 
Sheffield ARC; Talk 'RAYNET'. 
Felixstowe DARS: Visit to BBC transmitting 
station Orford. 
Hamfaleton DARS: Talk 'Microwaves from a 
mustard tin' by Tony Wilson G32MAE. 

22 Sep Warrington ARC: Open forum. 
Verulam ARC; Talk 'Radio astronomy' by Dr P 
Duffet-Smith G3XJE. 
Loughborough ARC: Construction night. 
Wakefield DRS; Film show. 

23 Sep SE Kent YMCA ARC: Surplus equipment sale. 
Cheshunt DARC: Talk 'VSWR — the true story?' 
Wirral DARC; Home construction contest. 
Lothians RS: Receiver evening. 

24 Sep CQ WW SSB Contest — 48 hours duration. 
North Wakefield RC; Monthly meeting. 
Mid Sussex ARS: Talk 'The history of radio — 
fact and fallacy' by Louis G5RV. 
Bredhurst RTS: Construction & natter night. 
Oldham ARC: Talk *QRP' by G3RJV. 
Edgeware DRS: Talk 'Some modem 
developments in terrestrial broadcast 
transmission' by Nick Davies of the BBC. 
Yeovil ARC: Natter night. 
Southgate ARC; Informal evening. 

25 Sep CQ WW SSB Contest. 
N Bristol ARC: Natter night. 
Coventry ARS; Morse tuition & night on the air. 

25 Sep 

26 Sep 
27 Sep 

28 Sep 

29 Sep 

30 Sep 

1 Oct 

2 Oct 

3 Oct 

4 Oct 
5 Oct 

6 Oct 

7 Oct 
8 Oct 

9 Oct 

Itchen Valley RC; Talk 'Starting CW with 50MHz 
in mind' by Peter G4YEE. 
Wimbledon DARS: Talk 'The Science Museum 
Radio Station' by G3JUL. 
Loughton DARS: Night on the air. 
SAC SSB Contest — 48 hours duration. 
SAC SSB Contest. 
Harlow Mobile Rally, Sports Centre, Harlow. 
RSGB National HF Convention, Belfry Hotel, 
Milton Common, Oxford. 
Atherstone ARC: Night on the air. 
Hambleton DARS: RAE Course. 
Keighley ARS: Quiz evening with guest team — 
Northern Heights. 
Chester DARS: Talk 'What Leaves the Aerial' by 
Derek G3E0N. 
Warrington ARC; Talk 'PCB silk screening' by Bill 
Green G8HLZ. 
Loughborough ARC; DFing 160 & 2m. 
Wakefield DRS; Visit to National Museum of 
Photography and TV. 
Trowbridge DARC; Talk 'Line Signalling Systems 
circa 1900'. 
Bath DARC: VHF night on the air. 
SE Kent YMCA ARC; Natter night. 
Cheshunt DARC: Natter evening. 
Wirral DARC; Social and awards evening. 
North Wakefield RC: Rally meeting. 
Northampton RC; Talk 'Moonbounce' by GOEME. 
Mid Sussex ARS: Night on the air. 
Bredhurst RTS: Talk 'An Approach to Home 
Construction' by Chas G4VSZ. 
Yeovil ARC; Talk 'Short dipoles' by G3MYM. 
Salop ARS: Talk 'Russian amateurs' by G4CVU. 
Coventry ARS: AGM. 
E Kent RS: AGM. 
Mansfield ARS; Talk 'Antennas for small 
gardens' by Tom Douglas G3BA. 
Dunstable Downs RC; 70cm contest. Also on 
4th Oct. 
Wakefield Mobile Rally. 
Stourbridge DARS; Night on the air. 
Welwyn/Hatfield ARC: 'Slides from Andorra'. 
Todmorden DARS: Surplus equipment sale. 
Burnham Beeches RC; Surplus equipment sale. 
Southdown ARS; Junk sale. 
Sutton & Cheam: Natter night. 
Felixstowe DARS: Talk 'Knot tying for the radio 
amateur'. 
Hambleton DARS; Talk 'Satellite communication' 
by Brian Anderson G3KJX. 
Sheffield ARC; Talk 'Christian aid'. 
Warrington ARC; Novice construction awards. 
Loughborough ARC; AGM. 
Fylde ARS: Talk 'Computer programming' by 
Steve Williamson. 
Wakefield DRS: Members on the air contest. 
Imperial College ARS: Special event station 
GB2IC, details from Phil G4WWH QTHR. 
SE Kent YMCA ARC: Natter night. 
North Wakefield RC: Talk 'Microwaves' by Peter 
G3PYB. 
Mid Sussex ARS: Talk 'Contests' by Tony 
G3FXB. 
Bredhurst RTS: Construction & natter night. 
Coventry ARS: Morse tuition & night on the air. 
Wimbledon DARS; AGM. 
Itchen Valley RC; Talk 'Equipment reliability' by 
Keith GOGFD. 
Loughton DARS: Talk 'Homebrew G8AB 25th 
anniversary ale' by Jack and Olive Atkinson. 
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10 Oct Keighley ARS: Special event station GBOERH, 
East Riddlesden Hall. 
RSGB Midlands VHP Convention: Madeley Court 
Centre, Telford, Shropshire. 
RSGB Straight Key Day: 0800-2100 GMT on 
3.515 to 3.555MHz. 

11 Oct RSGB 21/28MHz SSB Contest — 12hrs duration. 
Keighley ARS; Special event station. 
RSGB Midlands VHP Convention; Madeley Court 
Centre, Telford Shropshire. 

12 Oct Sheffield ARC: AGM. 
Atherstone ARC: Talk '50 Years of amateur 
radio' by Tom Douglas G3BA. 
Hambleton DARS; RAE course. 

13 Oct Keighley ARS: Informal meeting. 
Bury RS: Construction competition. 
Chester DARS; Talk 'Esperanto in Radio Comms' 
by Adrian G4MOU. 
Dorking DRS: Informal meeting. 
Dartford Heath DFC; Pre hunt meeting. Horse & 
Groom. 
Loughborough ARC: Film show. 
Wakefield DRS: Great Egg Race II. 

14 Oct Trowbridge DARC: Natter night. 
Bath DARC: Video night. 
Wirra! DARC: Quiz night. 
SE Kent YMCA ARC; Talk 'Selective calling' by 
Phillip Syme-Rumsby G6JND. 
Lothians RS: Talk 'History of communications' 
by H Matthews. 

15 Oct North Wakefield RC: Night on the air. 
Northampton RC: Talk 'CADCAM' by G4JYP. 
Mid Sussex ARS; Informal evening. 
Bredhurst RTS; Construction contest. 
Oldham ARC: Talk 'Egypt' by G4AAU. 
Salop ARS; Talk by Crime Prevention Officer. 
E Kent: Natter night. 

16 Oct Sutton & Cheam RS: Junk sale. 
Dunstable Downs RC: Talk 'Satellite TV 
equipment'. 
Coventry ARS: Quiz night. 

17 Oct Edgware DRS: 50th Anniversary dinner, Finchley 
Golf Club. 
Wakefield DRS; Jamboree on the air, also 18th. 

18 Oct Dartford Heath DFC: Club hunt, 2.30 pm, 
Dartford Heath. 

19 Oct Stourbridge ARS: Main meeting. 
Todmorden DARS: Natter night. 
Burnham Beeches RC: Talk 'PASCAL computer 
language' by Tony Watson. 
Felixstowe DARS: Social evening. 
Hambleton DARS: Talk 'Station layout' by Brian 
Escreet G4SPC. 

20 Oct Midland ARS: AGM. 
Chester DARS: Constructional Project by Alan 
G80JQ. 
Mansfield ARS; Talk 'Practical frequency 
measurement' fay Tony G4GNC. 
Loughborough ARC; DF evening. 
Fylde ARS: Informal meeting, 
Wakefield DRS: Night on the air. 

21 Oct Hastings ERC: Junk auction. 
SE Kent YMCA ARC: Natter night. 

22 Oct North Wakefield RC; Talk 'Space travel & 
satellites'. 
Northampton RC; AGM. 
Mid Sussex ARS: Junk sale. 
Bredhurst RTS: Inter-club quiz. 
Salop ARS: AGM. 
Leicester Amateur Radio exhibition — and 24th. 
Coventry ARS: Morse tuition & night on the air. 
Itchen Valley RC; Talk 'Early days in radio' by 
Les G3ABA. 
Loughton DARS: Informal. 
CQ WW Contest. 
Wakefield DRS: Jumble sale. 
El Alamein Reunion: Special event stations — 
GB8EAR at Hove Sussex & GB8AER at Winter 
Gardens, Blackpool. 
CQ WW Contest. 
Atherstone ARC: Informal meeting at The Bull, 
Witherley — 8 pm. 
Hambleton DARS; RAE course. 
Keighley ARS: Junk sale. 
Chester DARS: Faroes DX trip, 
Loughborough ARC: Talk 'Medical electronics' by 
Chris G1ETZ. 
Wakefield DRS. Novelty project and night on the 
air. 

28 Oct Chiltern ARC; Quiz night. 
Trowbridge DARC; Junk sale 
Bath DARC: Constructors competition. 
Wirral DARC: Equipment display. 
SE Kent YMCA ARC: Talk '2m fox hunting' by 
GOBPS. 
Lothians RS: Talk 'Malt whisky' by P Dryburgh. 

29 Oct North Wakefield RC: Monthly meeting. 
Mid Sussex ARS; Visit. 
Bredhurst RTS; Talk 'Simple sideband' by Ian 
Keyser G3ROO. 
Salop ARS: HF night on the air. 

30 Oct Dunstable Downs RC: Junk sale. 
Coventry ARS: The (indoor!) DF game. 
Wimbledon DARS: Talk 'DX techniques' by Nigel 
Cawthorne G3TXF. 

23 Oct 

24 Oct 

25 Oct 
26 Oct 

27 Oct 

Will club secretaries please note that the deadline for 
the November 1987 segment of Radio Tomorrow, (covering 

activities from 1st October to 1st December 1987) is 
22nd August;- 
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METREWAVE 

Recognising that most of the traffic to be heard on 2 
metres (and 70cm come to that) uses the FM mode 
it is timely to take a look at the increasing 
congestion that is now causing difficulty to operators 
seeking a clear channel once initial contact has been 
made on the calling channel or via a repeater. 

Jack Hum, G5UM, reckons that the 

'twelve clB effect' is the cause behind 

2m and 70cm congestion. 

Here he suggests changes to operating 

practice which can ease the situation. 

Some of the implications of this fact of life were 
discussed here last May ('Sardines on Two') and a 
look was taken at the possibility of doubling the 
number of available frequencies by halving the 
channel spacing. Some scepticism was expressed 
that 12 kHz spacing had much prospect of occuring 
within a reasonable time span, if only because many 
tens of thousands of operators on 2 metres would 
look askance at any suggestion to modify their rigs 
— and they would look askance, too, at the likely 
cost. And unless everybody 'went 121/2' there would 
be no point in making the change: if only a few 
bodies did so they would experience degraded 
communications when talking to the majority still on 
25kHz spacing. 

All this has been said before: but something 
which has not been said nearly enough is how, under 
today's 25kHz conditions, you can find an available 
frequency when you look for one. 

Over the Hill 
The nub of the problem can be expressed quite 

simply and without the recourse to mathematics 
which more erudite writers might prefer, and it is 
this; that two FM stations in communication with the 
each other will enjoy full quieting if they provide 
12db of gain to each other. But what of the mobile 
over the other side of the hill who cannot detect that 
the channel is occupied? With the best of intentions 
he will ask "Is this channel clear?" and when he 
finds it apparently is he will QSY to it. 

A few miles farther along his journey he will find 
that it decidedly isn't. He will discover that a couple 
of operators are already enjoying a QSO on it under 
those fully queting conditions that make FM so 
pleasing to the ear. The poor old mobile with his 
variable signal and lower power than the base 
stations will cause no more than superficial 
interference to them and may serve to irritate them 
upon finding someone else there. 

If eventually the mobile draws within range of 

1   

them his signal may become stronger to them. Then 
occurs that altercation all too often heard on Two to 
the effect that . . this is my frequency', which of 
course it isn't, for all frequencies are available to all. 

In a circumstance such as this (and it happens 
many times a day over the country) there is only one 
thing for the mobile to do and that is to seek a 
different clear channel and put out his CQ there. Yet 
the two fixed stations could be said to be at fault: if 
they detected a mobile on the frequency they 
happened to be using, common courtesy should 
suggest to them that he is in a disadvantageous 
position relative to themselves on their base sites, 
enjoying high signal levels and of course no mobile 
flutter. Instead of uttering the "my frequency" 
complaint they should recognise that the mobile is 
indeed disadvantaged and in the true spirit of 
amateur radio offer to move elsewhere to leave the 
channel clear for him. 

Maximise Your Channel Capacity 
Another lesson to be learned from this all too 

common situation is that it behoves every mobile 
operator to carry the maximum number of 
frequencies possible in his transceiver, so that if he 
should find he is clobbered on one of them he can 
move instantly to another. 

Unhappily, many mobiles are equipped with only 
the minimum of frequencies, which imposes a 
needless degree of inflexibility upon them. They fail 
to realise the full potential of a band simply because 
they cannot move around enough. When they do 
move it is often to a popular S (or SU) channel which 
is indeed all too popular, and communication will 
again be inhibited because of the competition. It is all 
very well having recourse to the nearest repeater but 
here again the demand often exceeds the capacity of 
'the box' and many a would-be mobile 'accessor' 
finds he cannot open it. 

His lot would be eased if fewer fixed stations 
used repeaters, which often they do not need to do; 
inertia dissuades them from finding a simplex 
frequency elsewhere in the band and incidentally 
enjoying a real QSO instead of an assisted one. 
Always fixed stations have secondary priority on any 
repeater and it is a pity that not more of them realise 
it. If they did they would greatly ease the problems 
of the mobileer. 

Right: let's develop that theme of 'the maximum 
number of frequencies in the transceiver'. 
Remembering that most of the channels in the upper 
half of 2 metres will be busy for most of the time, 
why not include in the transceiver a few frequencies 
below 145MHz (or 433.5MHz)? These are always 
less congested than the S and SU channels and offer 
plenty of room for the mobile coming over the brow 
of the hill to select one if his initial choice should 
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METEOR SCATTER 

SLOW SCAN TV 

RTTY 
DATA 

FAX 
ATV 

BEACONS 

BEACONS 

■144.000 

-144.400 

-144.500 

-144.600 
.144.675 
"144.700 
"144.750 

■144.845 

.144.990 ■145.000 

■ 146.000 
Fig. 1 The chart shows the amount of frequency area 
below 145MH2 available for FM communication. FM 
should never be used above 144.845MHz as it may blot 
out weak signals from distant beacons. If used below 
144.5MHz this should be done circumspectly because 
(a) the 'all mode' section stops here and (b) SSB may be 
present. 

produce a couple of chums having a cosy local chat 
and enjoying to the full that 12db capture effect of 
FM. 

The 2 metre bandplan recommends that certain 
frequencies in the lower half of Two be avoided. 
These are shown in the adjoining diagram. It also 
designates this lower meg as 'all modes'. 
Theoretically, this means that SSB and CW stations 
can operate within it and you never know, they too 
might be in search of a clear space and decide to go 
well above the normal stop-point of 144.5MH2. 

Assuming that for most of the time they don't, 
this suggests to the FM operator that he has no less 
than 400kH2 to play with, that is, 144.5 to 
144.9MH2. In the congested upper half of Two only 
375kH2 are available from the top of the repeater 
input area to the bottom end of the repeater output 
area, or only 16 simplex channels. 

The logic of moving to the lower end of Two is 
so overwhelming that it is surprising that more 
people don't take the trouble to provide themselves 
with frequencies to do so. Even allowing for those 
spot frequencies to which one should not QSY (see 
diagram), there is more room for manoeuvre in the 
lower meg of Two than in the upper. 

And as for Seventy 
The same logic applies to the next band up, 

meaning 70cm. The increasing amount of traffic on 

the SU channels suggests that on this band, too, the 
operator should provide capacity in his transceiver for 
many frequencies below 433.5MH2. The spectrum 
available in these parts in positively huge — and 
empty for much of the time. 

The second diagram shows the seventy- 
centimetric story. Between the beacon segment and 
the edge of the SSB/CW area there is 300kH2 to play 
with, avoiding of course the three specialised-mode 
spot frequencies. It compares favourably with the 
375kH2 above 433.5MH2 designated for simplex 
working and it is well worth exploring, notably, on 
occasions of good propagation when the SU 
channels fill up. 

The case for more mobile activity on 70cm is a 
strong one, both to reduce the congestion in the 
upper half of Two and to avoid the several specialised 
spot frequencies in its lower half. But most 
important, to migrate to Seventy is to demonstrate 
that the radio amateur has the enterprise to use to 
the best advantage those less tenanted parts of the 
spectrum which are allotted to him. 

Don't believe all those stories you hear that 70cm 
is a short range band, often put about by people who 
have never tried it! Its penetrative capability is 
surprising. Yes, the '12db effect' will still apply but 
not so annoyingly, for the QRM is far less. Try 
Seventy and hear for yourself! 

EDGE OF SSB/CW 
RTTY 
DATA 

FAX 

BEACONS 

■ 432.00MHz 

■432.500 
-432.600 
-432.675 
"432.700 

■ 432.800 

■433.000MH2 

——434.000MHz 

Fig. 2 In the 'all modes' section of 70cm no less than 
300kHz are available for FM QSY. Never QSY into the 
beacon segment above 432.8MH2 and avoid the three 
specialist spot frequencies shown. 

[ 

56 please mention HRT when replying to advertisements. HAM RADIO TODAY OCTOBER 1987 



c 
FORUM 

Open access, user friendly — and no doubt 

wholemeal too — Ian Poole, G3YWX, introduces 

our readers CW column. 

After the last Morse Forum which 
was really an introduction to the 
series, this month's piece should 
take on more of the usual format — 
news, views, comments, together 
with a few useful (?) hints and tips. 
As the name implies the intention is 
to make it a Forum for contributions 
from you the readers as well as from 
myself. This should hopefully make 
it more varied and interesting. How- 
ever to do this it will need a steady 
stream of letters about the things 
which interest you. By doing this the 
Forum will take on the format which 
you want, as well as giving updates 
and comments on some of the latest 
things going on in the CW world. 

For anvone wanting to write in, 
you can either write to me direct; my 
address is QTHR, but for those with- 

out a callbook it is 144 Worple Road, 
Staines TW18 1EQ. Alternatively you 
can write to me, c/o The Editor, Ham 
Radio Today, at the address at the 
front of the magazine. Either way the 
letters will find their way to me. So 
please remember to write in as the 
success of the column depends on 
it! 

Morse Tests 
It is now over a year since the 

RSGB took over the Morse Test. By 
all accounts it seems to be going 
quite well and it is showing a lot of 
advantages, particularly for the can- 
didates. Now they only have to pay 
less than half the old fee and there 
is also a much greater choice of test 
centres. Previously it was necessary 
to travel to a coastal radio base or 

one of a few other centres. Now 
there are about a hundred test 
centres around the country operat- 
ing not only during working hours as 
before but also evenings and week- 
ends. Occasionally, test centres can 
be set up at rallies or conventions if 
suitable accommodation is available. 
This has the advantage that it is 
possible to combine a day out at a 
rally with taking the Morse Test. 

If you are considering taking the 
Morse Test then a letter to the RSGB 
Headquarters, Lambda House, Cran- 
bourne Road, Potters Bar EN6 3JN, 
or a telephone call to them (10.00 am 
- 4.00 pm only) on 0707 59015 will 
bring an application form. This will 
have a full list of all the available 
centres together with the proposed 
dates. Applications should be sent 
off at least six weeks before the date 
of the test, obviously the longer the 
notice that can be given the better. 
Once the application form has been 
received by the RSGB and the place 
booked you will receive a confirm- 
ation. This will give details of the test 
centre location, showing how to get 
there. All of this is a great improve- 
ment over the previous service. 

Stereo CW 
One of the advantages of CW is 

its relative immunity to interference. 
As the data rate (ie the actual speed 
of on/off keying) is fairly slow, it only 
needs a comparatively small band- 
width. In addition to this the human 
brain acts as a very agile and flexible 
filter. In fact its performance can be 
greatly improved if there is some- 
thing distinctive about the signal. If 
this is done a CW signal can be 
copied under conditions of extreme 
interference. 

One example of CW signals 
which were distinctive was reported 
to me by a friend who had been in 
a DX location and often submerged 
under pile-ups. He mentioned that 
with all the excellent T9 signals 
coming from Western Europe and 
the States, it was often the chirpy 
DA signals which stood out — 
maybe we should all add a 'chirp' 
switch to our transmitters! 

Fortunately there are better 
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ways of separating signals out sc 
that they can be copied more easily. 
One idea for use in receivers came 
under discussion in RadCom some 
years ago. The idea was based 
around the fact that not only should 
there be frequency separation bet- 
ween signals, but also spacial separ- 
ation. Although this may seem a 
rather odd idea it does work and it 
is quite easy to produce. 

The simplest way is to use a pair 
of stereo headphones and using 
filters, to feed the higher frequencies 
more into one side than the other. In 
this way the signals will appear to be 
coming from different points, so they 
are much easier to pick out of the 
interference. 

There are several ways in which 
this effect can be achieved. One pos- 
sible solution is shown in Fig.1. It 
may even be worth digging back into 
the past to find some designs for 
circuits used to generate 'mock' 
stereo from mono signals. They used 
the same principle of biasing the low 
frequency signals to one side and the 
high frequencies to the other with 
the medium frequencies to the 
middle. 

CW Crib Sheet 
Bob Dobbs G4LZH, sent in a 

very useful idea. He mentioned that 
he used to find the prospect of trying 
to make some CW contacts very 
daunting at first. One of the prob- 
lems he encountered was trying to 
remember which word to send next 
or how to spell it whilst still sending 
at the same time. 

The problem was overcome in a 
very practical manner. He wrote out 
a rubber stamp' QSO on a crib sheet 
so that he only had to think about 
sending what was on the sheet. In 
addition to this he wrote out a selec- 
tion of the more commonly used 
longer words. These could be refer- 
red to when not using the rubber 
stamp sheet so that these words 
could be sent without having to 
think about the spelling. 

The idea can be used without 
embarrassment because the station 
at the other end cannot see the crib 
sheet — all he will be able to see is 
the higher standard of CW which is 
more fluent and contains less 
mistakes. 

Protocol Codes 
M. Allen, GAXIVIH wrote in from 

Nottingham to stress the importance 

RECEIVER 

HIGH 
PASS 

FILTER 

HEADPHONES 

LOW 
PASS 

FILTER 

Fig. 1. Block diagram for the idea of 'stereo' morse. 

of sending codes like AR KN and so 
forth as a single character and not 
as two. Often, he says, he hears 
stations on the bands sending them 
as two letters eg. AR as .   To 
emphasise the fact that they should 
be sent like this he mentions that 
they should be written as AR etc. 
and not just as AR as appeared in 
Morse Forum last time. 

Another interesting point he 
mentions is that many of these 
codes vary between amateur and 
professional circles — yes please, I 
would be interested to see them. 

ideas About Learning 
the Code 
Reg Stockwell, GOGZJ wrote in 

with some ideas for those studying 
or practicing for the Morse Test. He 
suggests practice sending and 
receiving every day for about 30 
minutes. This is better than an hour 
every other day or so. Also he men- 
tioned the value of the RSGB slow 
morse transmissions — lists of times 
and frequencies of these appear in 
RadCom every so often. Another 
recommendation was to go to a pro- 
ficient Class A licences for tuition in 
sending, although the quality of your 
sending can be checked by tape 
recording it and then listening to the 
results. This can be very revealing, 
but also very helpful as well. 

These tips are broadly in line 
with many of the things I did a 
number of years ago when I set out 
to learn morse. I think that it is par- 
ticularly important to practice 
regularly — every day, if at ail pos- 
sible. It is also important not to do it 
for too long otherwise you just 
become tired with it and the speed 

and accuracy will drop off. This will 
make any further practice counter 
productive; the only result will be 
more frustration. 

News 
Unfortunately because a script 

was lost in the post, this item did not 
appear earlier. However, I think that 
it is still worth giving a mention. 

On Friday 29th of May there was 
the 6th Annual Straight Key Evening 
organised by the Edgeware and Dis- 
trict Amateur Radio Society. The 
idea of this was not a contest but a 
chance to blow the dust off the old 
straight key and spend a relaxed 
evening pounding the brass on 
80 metres. 

Regrettably I was unable to get 
on because the HF rig was out of 
commission. However, reports indi- 
cate that it was a great success with 
stations from all over the UK as well 
as some on the Continent taking 
part. The special event station 
GB2SKE run by the Edgeware and 
District Amateur Radio Society 
made a large number of contacts and 
found there was not enough time to 
work everyone. 

As for next year, the event will 
certainly continue, possibly making 
it a regular event on the last Friday 
in May. I also gather that there is a 
possibility of extending it to 
2 metres. 

Sign-Off 
Please remember if you have 

something you want to say about 
CW, be it news, views, hints or tips, 
then please write and let me know. 
So, till then, BCNU es 73 de Ian 
G3YWX. 
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FOR SALE 

SX200N VHF/VHF Scanning 
receiver modified with 2.5mm 
Jack socket for cassette 
recorder control. Perfect 
condition, £160 ono. Call John 
Wilson on 0224 638179 or 
0224 722799 ext 139. 
DSB80 Home BRU, 80M QRP 
transceiver. Ready built in 
case with calibrated dial, fine 
tuning, sidetone, additional 
mic amp. £35. G4UWK. Tel: 
062-982-3072. 
SONY ICF 7600D pocket size 
communications receiver in- 
cluding FM, boxed complete 
with mains PSD £120 ono or 
part exchange for Belcom 
LS102 mobile 10M rig. Tel: 
Pete 01-393-9115 (Epsom). 
YAESU FR DX 400 
Communication receiver USB- 
LSB AM-FM 160-2 meters 
narrow filter. Xtal calibrator, 
vgc, £85. Trio JR310 Com- 
munication receiver USB / LSB 
/ AM 80-10 meters. Narrow 
filter, vgc, £75. Will exchange 
for CB equipment. General 
coverage receiver. Radio 
controlled car or plane. — 
Hereford 279641. 
HRO receiver 9 coils, PSU, 
spare valves, manual, £35. — 
Thanet (0843) 63795. 
ICOM R71 receiver, £600 ono. 
Icom SP3 speaker, £38. Eskab 
Phase locked syncronous 
tuning 5 detection board for 
Icom R71, £40. Datong FL3 
multi-mode filter, auto and 
manual notch, £85. Com- 
modore C64 computer, C2N 
cassette loader, £95. Novex 
monitor, 12/500MG amber. — 
0T570 5603. 
YAESU Ft270R 25W FM two 
months old, mint condition, 
£275. - 01-358 9868. 
PRINTER Tandy DMP-100 
parallel and serial interfaces 
upper and lower case fonts 
plus graphics, £90. Bare 
Mitsubishi 40/80 track 
diskette drive, £90. Wanted 
Yaesu FT2700 V/VHF rig. - 
Roger, G6HQK Wolverhamp- 
ton (0902) 69285. 
PAIR of brand new 813 valves 
RCA USA manufactured. 
Boxed with ceramic valve 
bases. Offers or swop for 
older type Commodore RX. — 

Tel: 0438 355325. 
MIDLAND 7001 with user's 
manual, in mint condition, 
£160, Hy-gain 5 (8795-DX1 
4x50CH's, boxed but needs 
some realignment and a CB 
master model 78 
SWR/PWR/MOD/FS meter + 
ATU, £70. Tektronix 547, 
50MHz, four trace osilloscope 
with manuals £250 ono. — 
Tel: 01-471-0669, ask for 
Danny after 6pm. 
STANDARD C8800 2M 
mobile, vgc, £150. AR40 
rotator and Jaybeam 2M 
10XY £50. 2ft mast stand 
offs, £10. - Tel: Paul 01-673 
4140. 
ATU SEM "Tranzmatch" HF 
ATU required, preferably with 
"Ezitune" option fitted. — Tel: 
Eric (QTHR) 0939 33638. 
SOMMERKAMP electronic 80 
channel, 75 watts FM 
transceiver with digital tuning, 
model TS280FM 2M VHF 
radio, price £95. Copthorne 
712000. 
HARRIER CB radio, 40 
chennel transceiver plus, 
Bremi aerial, price £25. — 
Copthorne 712000. 
YAESU FT-730R 430- 
440MHz 10 watts FM. Com- 
plete with mobile mounting 
bracket, manual and box. 
Average condition. £175 ono. 
Barnsley 285450 evenings. 
FOR SALE 3 Pye PF8 VHF 
handheld and multi charger. 
Only £100 the lot. Wanted 
please, Burndept BE600 six 
channel VHF handheld. Have 
a look around and see if you 
have one. Please ring (0302) 
835280, South Yorks 
G10DRR, QTHR. 
60 amp PSU 50% d/cycle, 
£50. Sony TC122 'Dedicated' 
stereo cassette recorder, £30. 
Densei BSA605A dynamic 
base microphone £20. Vic 20 
computer, cassette, cart- 
ridges, games, £50. Maga- 
zines, all radio related. Some 
CB, most Rad-Com, Ham 
Radio etc. Offers. Derek 
GOFPN. 021 4723571. 
'fW 13.8V inverter, £10. KW-Q 
multiplier, £10. M.F.J. CW 
filter, £10. Speech compres- 
sor, £10. Class D wavemeter, 
£10. ATV transceiver, built-in 
6" monitor, plus spares moni- 

tor, plus Silver 70 beam, £80 
or will exchange. Tel. Rother- 
ham (0709) 554665. 
FAIRMATE 32320 scanning 
receiver, 110MHz to 136MHz, 
296MHz to 367MHz, VHF/ 
UHF airbands, 20 memories, 
also includes VHF to UHF con- 
verter. 2 telescopic aerials, 
mains power unit, £110. P. 
Hart, Yatton (0934) 833306 
evenings. 
SALE, PR02001 scanner, 
manual, £140 ono. BS5 pan- 
adaptor for SM220 using 
TS500 series TX, £40. 
Mizuho KX-2 A.T.U. (RX), £25. 
L.A.R. noise bridge, £30. 
WS19 variometer mark 3, £10. 
813 valve, £15. G4PNG QTHR 
or Crewe 0270 66702 Sun- 
days. 
YAESU FT101 Mk. 1, not 
WARC, fan, 600Hz filter, 
G3LLL DBM. YC601 counter. 
DC lead for FT101, first £250 
cash secures. FT101 service 
manual £5. Yaesu FT708 
handheld case, fast charger, 
speaker mic, 2 nicads, £150 
cash. Evenings, Gravesend 
321797, buyer collects. 
KENWOOD TS440S auto 
A.T.U. filters etc, 6 months old, 
£1,000 ono. PS430 PSU, 
£100. Yaesu FT726 2mts, 
70cms, and satellite modules 
fitted, £1,000 ono, all in mint. 
CDX, ring Frank, G4YLJ, 061 
330 0161. 
SURPLUS to requirements, 
quantity of 2N3771 30 amp 
regulators, manufactured by 
RCA, 10 for £10, inc. MC22 
speech compressor, £15. 
M.F.J. CW filter, £10. VHF low 
pass filter, 'Burns Electronics', 
£12.50. VHF, UHF converters, 
£10 each. G4NMP, QTHR, 
Rotherham (0709) 554665. 
DX300 general coverage re- 
ceiver, mains/battery or 12V, 
boxed, £135. Tel. Dean (0594) 
510470 (Worcestershire). 
HALLICRAFTERS Super Sky- 
rider, 13 valves, c.1939, work- 
ing order, original 12 inch 
speaker, buyer must collect, 
£60 ono. Phone Maidstone 
850009 evenings. 
ALTRON mini beam, two ele, 
including Balam, £55. 
Wanted, Kenwood SP930 
speaker. G4YTF. Tel. Leicester 
(0533) 416796. 

YAESU FT101Z, excellent con- 
dition, no mods, £375, no 
offers. Phone Coventry 0203 
456128 evenings. 
COLOUR Genie computer, 
RTTY transceive, CW. receive 
only. Split screen, type ahead, 
ready to go on air, also brand 
new tape recorder, b/w port- 
able, £120 for the lot, or will 
sell computer, offers. Noel, 
G3ZLN, Ipswich 49139. 
SCOPE, double beam, tel- 
equipment D43, 15MHz, wide 
range time, base recent cali- 
bration and in excellent con- 
dition, £50. Tel. 091 273 
3257. 
RACAL RA17W general cover- 
age with manual, also home- 
brew A.T.U., very good con- 
dition, £180, professionally 
serviced and aligned, or ex- 
change old, but working FT77 
or similar H.F. transceiver with 
cash adjustment for good rig. 
Tel. Bilston 49992, code 
0902. 
ICOM 745 plus internal PS, 
Heath SB200 amp, Ten-tec 
229 ATU, A3 tribander with 
40mtr attachment, prefer to 
sell as package for best 
reasonable offer. Alan Brenn 
glass, 41 Tavistock Square, 
London WC11 9EX or NQTHR, 
01-387-1507. 
SUPERSTAR 20u^ AM, FM, 
SSB, CW, 4 blocks of 50, 
25.9-28.005, pristine condi- 
tion, £120 ono. Also Zenith 
audio speech processor, £45 
ono. Also Apollo lOOw linear, 
£30 ono. All letters answered. 
S. P. Martin, 24 Collingwood 
Close, Worle, Weston Super 
Mare, Avon, BS22 9PQ. 
FOR SALE FRG9600/RWC 
60-950 MHz, £375 ono 
FRG-7, £80, 10m FM (choice 
of two), £25 each. BNOS, 
LP144-3-50, ideal for FT290 
50w out, £80. Kenwood 
TH21E, £120. SMC polar 
Phaser (N skts), £20. G4IJF, 
silly sale (shack clearance) 
Tel. (0206) 396610 for more 
details. 
TRIO R2000 radio receiver 
£325, excellent condition. 
Phone 0625 878604. 
YAESU FT790R with nicads, 
soft case, 3 x % base, Colineai 
plus 5 ele beam and mag- 
mount with Colinear, all 
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70cm, £350, also FRG7700M 
with memory and FRA7700 
active antenna, £270. Can 
deliver or send Securicor. Phil 
G1HNG QTHR, Chertsey 
09328 61230. 
YAESU FT902DM FTV901R, 
6m, 4m, 2m and 70cm 
modules, reason for sale lack 
of use, £975 ono. Burndept 
3ch UHF, £60. 10 way char- 
ger, £25. Pye high band AM 
system base, 3 mobiles, £200 
ono. Wanted low band FM 
equipment, prefer Pye, buy or 
swap. Tony, Newhaven 
516033. 
TRIO TS940S with voice syn- 
thesiser, £1,500 ono. Shack 
clearance (late G30QJ) lots of 
other equipment, lists S.A.E. 
G3JBU QTHR. Tel. (0604) 
401800 (Northampton). 
SHACK clearout: Yaesu 
FT207R handheld £100. 
YM-24A speaker/mic, £12. 
FIF-232C computer cat inter- 
face, £45. Datong morse 
tutor, £35. Trio TR2300 with 
mobile mount, £100. MMC 
432/28 RX converter, £20 
ono all items. G6BKX, QTHR. 
Tel. 021 526 6850. 
FT290R nicads charger, case, 
vgc, £240. B.N.Q.s 50 watt 
linear, two months old, £80. 
Ham International, faulty, £15. 
Professional discriminating 
metal detector, £45 ono. Ken- 
pro KP200 memory keyer, 
£110 ono. Rig, Westminster 
and Cambridge, not working, 
£15. 660 8692. Contact Mike 
after 6 pm. 
YAESU FT290R with nicads 
charger, good condition, 
£230. Tel. Ian (0582) 451057. 
BBC COMPUTER with SSSD 
floppy disc, etc, £200. Uniden 
CR2021 synthesised com- 
munications receiver, £120. 
AM9511A 4MHz arithmetic 
processor, £30. Hameg 203 
D-beam scope, £150. Lots of 
radio and computer goodies. 
Please ring for details. Move 
forces sale. Peter, Bradford 
(0274) 592516. 
HAVE for sale Eddystone 
640S, a PGR and one Halli- 
crafters SX24 Skyraide 
Defiant, all RXs in working 
order, open to sensible offers, 
or exchange for a more 
modem receiver. H. V. Overy, 
0736 754097 after 6 pm 
please. 
FOR ^ALE, eight complete 
working mains/battery radios, 
£50 if collected. Pye 65A 2V, 
120V valve filaments OK, not 

tested, free to buyer. Ten 
valves, British pre-war bases, 
CA/pen types, £5. C. A. Earl 
Daventry 702265. 
CONNECTIONS remote con- 
trol satellite to RX LNB potar- 
ator, feed, horn, dish posi- 
tioner, £450 ono or swap HF 
70cm similar value. Write ini 
tially, J. Andrews, 85 Little 
Cattins, Harlow, Essex, all 
letters answered. 
1155N for sala Complete with 
PSU, speaker, etc. Mods are 
6V6 and output transformer 
fitted, £55. Buyer collects. 
G8BSK. 290 Priory Road, St 
Denys, Southampton S02 
1LS. 
SALE, Hacker, Black Prince. 
Unused, boxed, VHF, offers. 
500 valves, 12V octals, 6V 
octals, mainly GT types, 
6A7G, 6L7G, 6F7G, 50L6GT, 
35L6GT, 254Z4GT, 25Z6GT, 
35L6GT, many others. S.A.E. 
for list please. G3HWD, 42 
Dennis Road, Padstow, Corn- 
wall PL28 8DF. 
H.F. TCVR Sommerkamp 
FT250 plus matching speaker/ 
PSU, Shure 450, desk mic, 
leads and manual, vgfc, £230 
ono. Wayne Kerr VHF, AM Sig- 
gen, 8-300MHz type, CT53, 
GWO, £30 ono. Telephone 
Garrey (GM4XDA) Bishopton 
862875. 
AMT-2 microprocessor con- 
trolled terminal unit, RTTY, 
Amtor ASCII morse, RS232, 
£150. Phone 0268 697978, 
G4UVJ. 
AR88LF gen. coverage re- 
ceiver, excellent condition. 
Recent overhaul. Handbook 
and speaker, £80 ono. Deli- 
very may be possible to N.E. 
or S.W. Scotland, otherwise 
buyer collects, also 120-ch 
AM-FM CB (lOw) for conver- 
sion to 10m, £60 ono. 0631 
63071, ask for Mr. Ralph (day- 
time). 
SCANNER AOR 2001, mains 
adaptor, mint, boxed, plus 
Mutek BBBA 500u wide band 
amp, plus discone outdoor 
antenna, £275. Phone 01-203 
3577 (Hendon) after 6 pm 
please. 
HALBAR 7XY plus lightweight 
rotor with 20m (approx) of 
control cable, antenna, £15. 
Rotor, £20. Will split if neces- 
sary. Buyer collects. Tel. Dean 
Ware (0920) 822445 even 
ings. 
FOR SALE, TS700S 2m, all 
mode transceiver, Yaesu linear 
amplifier, FL2050, B.N.Q.S. 

stabilised power supply, 
12/12A 13.8V, all as new, and 
boxed, shack clearance, no 
split, £530 the lot ono. Buyer 
collects. Tel. 0246 36496. 
TOYO twin meter SWR/power 
150w max, 3.5-150MHz, pro- 
fessional quality, vgc, boxed, 
£15. S.E.M. Tranzmatch A.T.U., 
160-10mts, Ik max power, 
vgc, £75. Phone 0608 82495 
evenings or weekends. 
SOMMERKAMP FL200B Tx 
and FR100B Rx, will exchange 
for KW2000B or similar HF 
transceiver, W.H.Y. or sell 
£200. Tel. York 782554. 
FT290, £230. FT790, £230. 
MM432/30L 1 watt input, 
£100. All accessories. G1BAS, 
Kettering area. Tel. 0536 
743748. 
SEVERAL valve audio amps. 
50 watt. Each with two KT66 
bottles and good power 
supply, etc, £12 each. Som- 
merkamp FT DX100 ham band 
transceiver. Will not transmit. 
Self contained power supply, 
mains or 12 volt, £75, sorry no 
offers. 01-657 0716 evenings. 
TRIO R600RX SSB, AM, CW, 
150kHz-30Mhz, little used, 
£230 ono. Buyer must collect. 
Phone York 0904 798821 
after 6 pm. 
JAYBEAM 18 ele parabeam, 
70cms antenna, good condi- 
tion, cost £37, sell £20, 12 
months old. Phone Ivor 021- 
360-5429. 
ICOM IC-2E FMH/H trans- 
ceiver, complete with 
leatherette case, charger and 
speaker mic, excellent condi- 
tion, £140 ovno. Telephone 
Slough (0753) 32819, ask for 
Mark. 
SINCLAIR QL, personal com- 
puter, vgc, £95 ono. Yaesu 
NC7 desk charger for 208R or 
708R, £25. Hymound HK-705 
morse key, £10. All above ono. 
Contact Pat, G1STR on Sun- 
derland 091 5142700. 
LINEAR Bremi BRL5000, five 
new tubes but needs new 
meter, suitable 10 meters, will 
exchange for receiver or take 
cash, offers? C. Newlans, 252 
Ifield Road, West Green, 
Crawley RH11 7HY. 
TTI00 valves. Build 200w, 
P.E.P. linear 80-10m. 2w input 
photocopy of Wireless World 
Design. Todays price £70, two 
only, £20 each. Turner+3B 
desk microphone, £15. Variac 
0-260V 2 >4A, £10. G3XKA 
QTHR, Woking 73620. 
PYE pocketfone, 70 

(PF2-FMH) in good working 
order. 158.25MHz with bat 
teries, £30 ono including 
postage. Also two Marconi 
handheld transceivers, 
158.25MHz, offers or W.H.Y 
King's Lynn (0553) 763428. 
HAMMERLUND HQ170 RX 
1.8-52MHz amateur bands 
AM, SSB, CW, original hand 
book, working order (50MHz 
band needs aligning) plus 
S.E.M. 2m converter, £60. TeL 
091 5282882, GOBWJ, 
QTHR, Sunderland. 
TRANSVERTER MMT144/28 
lOw output, all modes, ex. 
cond, £70. FDK multi-quartz 
16 FM, 2m, XCVR fitted 
R0-R7 517-523 Iw/lOw out- 
put, tone-burst, complete with 
mic, mobile bracket, original 
box and manual, £70. Phone 
Basildon (0268) 45573 after 
6 pm. G1EBH, QTHR. 
RACAL RA17L, cased and 
with manual, professionally 
aligned and serviced, vgc 
£187. KW (E-Zee) match, £45. 
G8ZWW, 0322 63968. 
ACCESS Prestel, micronet and 
the RSGB database, have for 
Commodore 64/128 Miracle 
Technology multi-modem, just 
plug in the back of your com- 
puter, switch on and off you 
go! Cost new £116, selling 
mine for £79 ono. Ring 01-845 
4008. 
SIGNAL R532 100 channel 
airband scanner, complete 
with PSU and ground plane 
aerial, £160 or exchange for 
digital HF receiver, FRG-7 or 
similar. Can collect/deliver 
locally. Call/write M. Jackson, 
6 Pilning Close, Peak Lane, 
Fareham, Hants P014 3BW. 
G4QG selling Heathkit SB200 
linear, £250. Heathkit (an- 
tenna oil filled), dummy aerial, 
Ikw, wooden deluxe, 1250V 
mains transformer, £18 
(heavy) 4-way S0329 co-ax 
switch, £15. 813 (3) 805 (4), 
£15 each, buyer collects or 
Securicor. Phone Isle of Wight 
62472. 
FV101 VFQ, £50. GSLLLs 
FT101 FM unit, Tx/Rx, £45. 
Scanning mic, MH1B8, £15. 
Part exchange any of above for 
10FM Tx/Rx. G4JNW, Scar- 
borough (0723) 366360, not 
QTHR. 
ROBOT 800C keyboard, ideal 
for SS TV graphics, colour b/w 
checkerboard, partial frame 
with eight memories for stor 
age. Tx/Rx RTTY and ASCII 
Normal features including 
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Selcom facility, Tx/Rx, c/w 
3-99 wpm, plus morse trainer, 
c/w manual, £525 ono. 
GOBDD QTHR. Tel. 073 
129351. 
YAESU FT707 lOw or lOOw 
model, any condition, working 
or not, and reasonably priced. 
Phil on 01-637-2821, ext. 251, 
or home 0442-68931, if out 
please leave name and 
number. 
TRIO R-2000 gen. coverage 
receiver for sale. Absolutely 
immaculate, no mods. Boxed 
with manual, reluctant sale, 
£325. Also Active aerial, 
Datong AD270, indoor model, 
complete with PSU and in- 
structions, unused, £35. 
Phone 0698 883306 anytime. 
YAESU FT709R keypad, 
handheld, 5 watts output with 
12 volt car adaptor, slow 
mains charger, mobile bracket, 
soft case, speaker micro- 
phone, cost new £385, as 
new condition, £250 the lot. 
Phone 0602 265088, buyer 
pays carriage. 
'ATV complete 70cm station 
for sale, camera and monitor, 
plus transceiver, 1.5 watts, 
70cm antenna, £100. Tel. 
0203 456128 evenings. 
TRIO 830S as new condition, 
boxed, original packing and 
ins. book, £725. Genuine 
reason for sale. Yaesu com- 
munication receiver, FRG7. 
Good working order, instruc- 
tion book, £135. Rotator Telex 
AR40, good working condi- 
tion, £50. 061 653 7525, 
Manchester area. 
FT790R mint, boxed, FL7010 
lOw linear, 17 ele, met. 
antenna. Mobile antenna, 
£320. Colin France, tel. 0664 
64287. 
FT290, Mutek front end, 
nicads, charger, case, flexy 
whip, helical. Boxed, in good 
condition with manual. Rota- 
tor, 7 ele, ZL special, gamma 
twin ant. Coax (low loss) 
rotator cable, home brew, base 
mic, £330 ono including 7'8 
mobile ant. Dave G1CCL. 
061-797 1384. 
STALKER 9FDX, 320 chan- 
nels, AM, FM, USB, LSB, mint 
condition, 16w output, £80 
ono, will deliver and pay cost 
Securicor. Brian (0896) 
830652 (Scottish borders). 
FT727 fitted 21/28, 
144/430MHz + Sat. unit, 
manuals, mic, mint, £750. 
MMTVR 70/28MH2 new, 
£80. 0341 250274 after 6 pm 
BST.' 

YAESU FRT7700 A.T.U., £34, 
p/paid. Tel. 0436 71181. Sean 
Smyth, De Porres, 67 East 
Princes Street, Flelensburgh 
G84 7DG, Scotland. 

WANTED three type 'N' 
connectors 3/ain Andrews 
Heliax coaxial cable. Also any 
information on Mickey Mk 
4000 high and low band 
scanner. — Tel: Southampton 
551435 Mr Roberts. 
WANTED Superstar 2000 in 
good order or exchange for 
Hirschmann rotor. Contact 
Brian at 308 Shobwall Road, 
Burton on Trent, Staff's. 
DE142BG. 
HELP required I am trying to 
put together equipment and 
software to enable me to 
receive and display RTTY on 
my BBC Master 128. If you 
can help please contact me. 
Jon Clark, 70 McCarthy Way, 
Finchampstead, Workingham, 
Berk's RG11 4UA. 
WANTED Eddystone RX 770R 
20-165 MHZ, must be in good 
condition and reasonabley 
priced. Tel; King's Lynn (0553) 
763428. 
WANTED Maximal MK-4000 
Scanner. 70-90MHz plus 
140-176MHz. Any Fairmate 
Scanner with above freq- 
uency. Realistic (Tandy) 
DX-302 (Digital readout). Also 
DX-200 or DX-100L. Letters 
only please. J. Bidgood, 27 
Ashdown Close, Chandlers 
Ford, Eastleigh, Hants. 
S05-1QF. 
WANTED advice and details 
on how to modify ex WD 
wireless sets No 31 and A41 
No 2 sets to work from PSU 
supply: Phone or write all in 
acknowledged and postage 
refunded. 
WANTED Pye PF85 or PFX. 
Also wanted Burndept BE600 
VHF hand held. Please 
telephone 0302 835280 
South Yorks GIDRR QTHR. 
WANTED Haliicrafter HT37 
transmitter for cash. Have Trio 
R1000FX general converter. 
Mint £225. Sony ICF 7000D 
GCRX, 5 months old, £125. 
Both boxed carriage paid. Tel: 
0229 8635 GOGGI QTHR, 
anytime. 
WANTED any service data 
information circuits etc for 
FOK 750E mulitmode espec- 
ially interested in connections 
to expander socket and 
expanding frequency cover- 

age. Above 146 MHz for 
transverter use. Contact; John 
Berry, GIWQS 22 Walton 
Street, Easton, Bristol 
BS50JG. 
WANTED FC102 Yaesu ATU in 
good condition. — Bert, 
GOGHP. Tel: Southend (0702) 
348746. 
ICOM 251E with Mutek F/end 
MM 4 meter transverter 
28MHz I.F. - Tel: 040372 
2444 evenings. 
WANTED, information on Pye 
TCR 13/14 and PSU concerni- 
ng repair and any useful mods, 
all costs refunded, also any old 
receiver preamps, working or 
not. Please write Michael 
Danaford, 68 Beach Road, 
Selsey, West Sussex. All 
letters replied by return. 
WANTED, Collins linear amp, 
state type and price required. 
G4JWY, QTHR. Tel. Eyke 
460321 (Suffolk). 
WANTED Does anyone have a 
CR1000 receiver in clean 
condition, would collect 
reasonable distance. Also 
wanted Tri-band Antenna. 
Manchester. G3RPU. 6 
Brabyna Avenue, Romiley, 
Stockport, Cheshire. 061 430 
3127. 
WANTED Scanner PR032 or 
one with same coverage hand 
held with Nicads and charger 
cheap as possible but must 
work properly (UB40). Tel: 
0325 485981, anytime thank 
you! 
WANTED portable sensitive 
air band receiver, to cover 
110-138MHz FM preferably 
with AW external ariel socket. 
Please phone Nottingham 
0602 277941. 
WANTED German WW2 ex- 
service radio/radar equipment 
parts, descriptions. Also leads 
or hints where to find 
appreciated. British Electra 
receiver. WS65 WS66 R208 
receiver. Will collect cash or 
hardware in return. WHY 
offering Collins 5174 gen. cov. 
with 3 mech filters. — 
010-752-801875. 
WANTED Yaesu FRV7700A 
118-150MHz converter, in 
good working condition. — 
Phone Dartford 0322 28931 
evenings. 
HELP wanted for broken multi- 
meter TMK500. Loan or copy 
of cicuit diagram from manual 
for replacing shunt resistors. 
J. S. Hind, 7 Carlyle Road, 
West Bridgford, Nottingham 
NG27NS 0602 819549. 

URGENT! Need CR100 bits for 
rebuild. Want Antenna, mixer, 
oscillator and HF coils for 
ranges 1 and 2 knobs, audio 
trans, chokes, LF filter, lower 
logging scale and trims. Cheap 
please!! Write A. Hawkins, 
166C Kestrels View, Runcorn 
Cheshire, WA72RX. 
WANTED urgently KW107 
also service hand book or 
equivilant for Jennen Trio 
model JR-202 will photocopy 
and return if necessary 
postage expenses paid. 
GM1VZF. - 46 Shortlees 
Road, Kilmarnock. Tel; 
0563-24665. 
WANTED Icom R7000 
VHF/UHF receiver, must be of 
excellent condition, reason- 
ably priced please. — Tel: 
(0206) 394336, after 7pm. 
AAARRGGHHH! Urgently 
required Spectrum 8 bit 
INP/out port, also Spectrum 
software CW FX/TX, RTTY, 
locator etc. Tel: Bristol 
552968 extension 140 and 
ask for Jason, or write to 30 
Maple Road, Horfield, Bristol 
BS7 8RH. 
WANTED manual operating 
instructions or photocopy 
price agreed. For Venner AMF 
International frequency 
counter No 1000F Mk2 
VTS/72/2 handbook No 
VTS14. Tel; Ivan, Gateshead 
0914 772424 evenings or 
260 Rectory Road, 
Gateshead, Tyne and Wear 
NE8 4RS. 
WANTED 2 meter handheld in 
good condition for under £90 
and 1KW HF Linear in good 
condition. — Jaggarao, 163 
Cromwell Road, London SW5 
05Q. Tel: 01-244 8110. 
WANTED operating instruc- 
tions and Data on Lafayette 
radio tube and transistor tester 
model TE21. Cost and details 
to: (6MIXHZ) Tom Valentine, 
38 Grampian View, Montrose, 
AN6US, DD109SX. Tel: 
0674-76503. 
WANTED Ten-Tec Argosy HF 
trans, HW7 or HW8 Heathkit 
trans, must be vgc, wanted for 
my own collection "Dinky' 
"Corgi" "Spot-on" diecast 
toys. Tel: (0305) 813303 
Weymouth. 
WANTED Yaesu FRG7 
receiver with fine tune, in 
good working condition 
Details please to Hogg 
G3NUA, 16 Moorston Close, 
-lartlepool, Cleveland, TS26 
QPJ. 
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Pree Readers' ADS! 

Buy, sell or exchange your gear through 
our free service to readers. 

1. These advertisements are offered as a free 
service to readers who are not engaged in buying 
or selling the same equipment or services on a 
commercial basis. Readers who are should 
contact our advertising department who will be 
pleased to help. 
2. Advertisements will be inserted as and when 
space becomes available. 
3. The insertion of advertisements will be on a 
first come, first served basis, subject to condition 
2. As a result, it will not be possible to guarantee 
the insertion of a particular advertisement into 
any particular magazine. 
4. Readers should either write out their 
advertisement in BLOCK CAPITALS or type it. 
The first word will appear in bold. 
5. The magazine cannot accept any 
responsibility for printers' errors in the 
advertisements. However, we will do our best to 
ensure that legibly written advertisements are 
reproduced correctly. In the event of a gross error, 
at the Editor's discretion, a corrected version of 
the advertisement will be printed (at the 
advertiser's request) in the earliest issue in which 
space is available. 
6 The magazine or its publishers will not accept 
responsibility for the contents of the 
advertisements, and by acceptance of these number. 

conditions, the advertiser undertakes to 
indemnify the publisher against any legal action 
arising out of the contents of the advertisement. 
7. The magazine reserves the right to refuse to 
accept or to delete sections of advertisements 
where this is judged necessary. Illegal CB 
equipment is not acceptable unless specified as 
suitable for conversion to amateur or legal CB 
frequencies. 
8. Advertisements are accepted in good faith; 
however, the publisher cannot be held 
responsible for any untruths or 
misrepresentations in the advertisement, nor for 
the activities of advertisers or respondents. 
9. Advertisers must fill in their names, addresses 
and (if available) telephone number in the space 
provided, and sign the form to indicate 
acceptance of these conditions (forms returned 
without a signature will not be used). 
10. All that is to be reproduced in the 
advertisement should be entered into the space 
provided on the form printed in the magazine. A 
photocopy is only accepted if accompanied by 
the corner of this page. All advertisements must 
give either a telephone number or address for 
respondents to contact or both — these must be 
included in the advertisement. 
11. Advertisements must be 40 words or less in 
length including the address or phone number 
information. Telephone numbers normally count 
as two words, exchange or exchange code plus 

Name . . 

Address 

I accept the conditions above. 

Signature  

ENTER YOUR ADVERTISEMENT HERE: 

Send this form to: Free Readers Ads, Ham Radio Today, 
I Golden Square, London, W1 R SAB 
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BIRMINGHAM LEICESTERSHIRE SCOTLAND 

R. WITHERS 
COMMUNICATIONS VAESU 

V 584 Hagley Road West 
Oldbury, Warley B68 OBS 

Q (Quinton B'Ham) Tel: 021-421 8201/2/3 — 
Opening hours 9-5.30pm Late nights Thurs-Fri. 
Send just £1.00 (refundable against purchase) 

for latest catalogue + our exclusive products & used list. 

ELLIOTT ELECTRONICS 
for the Radio Enthusiast 

26-28 BRAUNSTONE GATE, 
LEICESTER. 
TEL: 553293 
Open: Mon-Sat S.OOam to 5.30pm 

JAYCEE ELECTRONICS LTD 
JOHN GM30PW 

20 Woodside Way, Glenrothes, 
Fife KY75DP 
TEL; 0592 756962 

Open: Tues-Sat 9-5 
Quality secondhand equipment in stock. Full 
range of TRIO goodies. Jaybeam - Microwave 

Modules - LAR.  

LONDON STAFFORDSHIRE 

HEWARD'S HOME 
STORES LTD. 

(Est. 1963) 
822/4 Kingslanding Rd., Birmingham B44 9RT. 

Tel: 021-354 2083 
G4RJM with 38 years in The Radio Trade 

Ham Equipment urgently wanted! 
Open: Mon-Sat 9-6  

W 
DRESSLER UK LTD 
191 Francis Rd., Leyton, E10 

Open 9-5.30 Monday-Friday 10-5 Saturday 
Authorised dealers for: 

Dressier, Yaesu, loom, Standard, Kenwood, 
Datong, SCM, Microwave Modules, Tonna 
Tel: 01-558 0854/556-1415 Telex: 8953609 

NEWCASTLE UNDER LYME 
MRZ COMMUNICATIONS 
V tillCOMl Annateur/Pmr/Marine/Air'_T'^ 

w Amateur 
MRZ Desk Base Unit for loom Portables 
UK and Export Tel: (0782) 619658 7 Day Service 

CHESHIRE 

RING SUE CURTIS 
ON 01 437 0626 FOR 
DETAILS ON SERIES 
DISCOUNTS IN HRT 

DEVON 

MERSEYSIDE 

ARE COMMUNICATIONS LTD 
For Yaesu loom & Kenwood 

Phone us for the best deals on all 
amateur radio equipment. 

38 Bridge St, Earlestown, 
Newton-le-Willows, Merseyside. 
Phone Peter G4KKN on 09252-29881 

Opening hours Tuesday-Saturday 10am-5pm 

NORFOLK 

,SURREY 

GUILDFORD COMMUNICATIONS 
34Aldershot Rd., Guildford 

Open Mon-Fri Sam-e.SOpm Sat 8am-5.30pm 
traiicoMi 

ASDEN 0483-574434 

Secondhand wanted 

SUSSEX 

AGRIMOTORS 
Merton CB & Radio Centre 
Merlon Garage & Post Office, Merton. 

Nr. Oakhampton EX20 3DZ. 
Open 6 days 9-6 

(Sundays by appointment) 
Specialists in 934MHz 

Suppliers of all 27MH2and934MHzequipment 

D.P. HOBBS (Norwich) Ltd 
13 St. Benedicts Street, Norwich 

Tel: 615786 

w 
V7 

Open Mon-Sat 9-5.30   
Thurs9-1pm. RTJIicom] 
Stockists of:   

YAESU, FDK, ICOM, JAYBEAM 
& Electronic Component Specialists 

G.W.M. RADIO LTD 
40/42 Portland Road, Worthing, 

Sussex Tel:0903 34897 
Constantly changing stock of interesting items for 
callers. Receivers, test equipment, components etc. 
Rye pocketfone PFI TX units with battery and 
circuits f12 inc. p&p. Meters survey radiac No.2 
portable radiation detectors untested, no 
information available £15 inc. p&p 

KENT 

ICOM (UK) LTD 
ELECTRONICS 

2 Stanley Road, Herne Bay, Kent 
Tel: (0227) 369464 

Open Mon-Sat 9-5.30pm 
except Thursday 9-1pm 

G4 DXX VIDEO ELECTRONICS 
For OQCQM). DRAY. WELLS. DAIWA 
DATONG. 934 MHz Equipment, Log- books, Rotators. Cable etc. Open 9-5pm. Closed Wednesdays. 
141 LANCASTER ROAD, MORECAMBE. LANCASHIRE LA4 5QJ PHONE (0524) 418873 

YORKSHIRE 

ALAN HOOKER 
ELECTRONICS 
42 Netherhall Road, 

Doncaster ITglicOMI 
»*«su 
V 

Tel - 0302 25S90 
Large stocks of electronic 

components. 

LANCASHIRE 

AMATEUR ELECTRONICS/HOLDINGS G3LLL 
YAESU JAYBEAM, DRAE, DATONG. BLACK STAR COUNTERS. ETC, FT 101 EXPERTS. 

. - 6JS6C 6KD6 12BY7A Original type approved valves & our own Double Balanc^j Mixer and' new band WAHC Kits lor original FT 101 MK1-E. S A.E list. Full Yaesu range. 15 mins Junction 31 M6. Free parking. Call and consult G3LLL without obiiqalion. Holidays? Rhone, check 
we are open before calling 45 JOHNSTON STREET. BLACKBURN BB2 tEF. (0254) 53595. CLOSED THORSDAY. 

£ * 

NOTTINGHAMSHIRE 

R.N.H. COMMUNICATIONS 
44 HIGH STREET, STANTON HILL, 

SUTTON-IN-ASHFIELD, NOTTS. 
TEL; MANSFIELD (0623) 517204 

Whole range of PMR. Mobile & Base Units. 
Domestic & Cellular Telephones & Amateur radio Products. 

TRIO CLEARTONE PACE MARCONI 
a Open 9.30am-5.30am Mon-Sat 

N. WALES- 

NORTH WALES AMATEUR 
RADIO MART 

AMATEURRADIO — CB RADIO —MARINE 
RADIO — P.M.R. 

25 ABBEY STREET 
RHYL 

Open Monday-Saturday: 11am-5.30pm 
All repairs and accessories available ex 

-—^ stock. Mail order welcome. an 
E3 Tel: 0745-51579 
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TOP 

p 

01-437 0699 Ext 290 Send your 
requ.remenfs to; Ham Radio Today Crass. Dept., ASP Ltd., 

Gofden Square, London W1R 3AB 

accessories 

WHOLESALE 

DEALERS 

TEL: 061-445-8918 061-434-5701 
Telex: 666762 PAMACO G 

range of CBs and 

fa^frienH?" cont?ct us tod^y for rast, friendly service, competitive 
pnces. widest range andK cl 

products. 

accessories 

^fihFISHf,R-Cornmunica,ions of 

MU d|stnbutors for 27 MHz & 934 MHz CB radios & 

fn 9nSR0ries c-0pen Mon-Sai. lOSO-ex.opm Sun 2.30-4.30 CB 

Placp8' ^ y3*6' Sh0p- Market 

528464 Stanh0pe Tel (0388) 

FOR SALE 

- 'mmmm 
ALL THE SUPER 
BARGAINS ARE 
ON THE 
INSIDE-FRONT 
COVER OF THIS 
MAGAZINE!! 

™™ PADDLE 
Iambic keyer or as single paddle kever Fw "nit-Can. be used as 
reed relays keying circuit. ' Extreniely quiet screened 

Wide range speed control. 
Adjustable sldetone 
volume and tone 
'Tune' switch. 

   Klt version available. 

^OOm.m^wj^ l^mmW xss^fi"3 PS-U- available. Size - 
Ready built units'havp inn n 55m rT1(H) inc. paddles. ALL components supplied and^addl?31 f<?r rel'abiMty- Klts have 

Ready built keyer £49P90 240v P S u Pr®:aaa®mbled. 
Fnces are inclusive of all charaes Pronfnt h K't.ve/Sl0n £34-90. 
TARGA ELECTRONICS 3 R ? 0n 3,1 UnitS- UNIUS 3 Raven Avenue, Tibshelf, 
  Derbyshire, DE5 5NR. 

Manchester M20 9AF 

COMPUTER 
SUPPLIES 

MORSE LEARNING cassettes 
Oept'HUrM0H &r°ffsional £3.95 each.' i«/ T'; M-H- Electronics. 12 Lonoshorp Way, Milton. Portsmouth P04 8LS 

NEXT COPY DEADLINE 

DECEMBER ISSUE  

23RD SEPTEMBER 

SERVICE 
MANUALS 

rS
fl
E*VlpE

( MANUALS. Amateur radio, test audio, TV, video etc 
Thousands stocked. SAP 
enquiries. Mauritron (HRT) 8 

Oxon^'66 ROad' Chinnor 

PERSONALISED 
LEISUREWEAR 

-SHIRTS & SWEATSHIRTS 

^1-437 0699 

RESULTS 

MINIMUM ORDER — ONLY 12 
DESIGN SERVICE 

Other Top Quality 
Personalised Products 

Writ^ forVre* colour brochure to- 

SHROPSHIRE SY7 9NY. 
TEL: (05882)2703& 2502 

RYLANDS (HR) 39 Parkside 
Avenue Southampton, 301 9AF 
Diy HF long and medium wave' 
loop antennas S.A.E. details. 

POWER SUPPLIES. Cut out the 
middle man and order direct from 
the manufacturer. Ten Amp 13.8V 
c!?ce( 

£59 + 25 insurance P&P. oAh for quote for your personal 
requirements. Noddfa, Lower Rd 
Harlech, Gwynedd LL46 2UB 

aerials 

T.A.R 
COMMUNICATIONS For all Aerials & Lashing 

equipment. We are famous for the G5 RB 
antenna and the 5, 7, & 12 

element ZL. 
For Retail or Mailorder 
contact:- 
TAR COMMUNICATIONS 

King William St., Stourbridge 
W. Midlands. DY8 4EY 

0384 390944 NEW GM AERIALS NOW AVAll jm c 

Disks & Ribbons 
3" CF2 
c oc DS unbranded £1 20 11^ Memorex branded £ ^ 

fafei'se9,!^ DS' Unbran-ded 

SEE 10 storage box 5.25 
o.O 
Imagewriter 
Citizen 120D 
Epson MX/RX/FX80 
Epson MX/RX/FX100 
Cannon PW 1080A 
Citizen MSP 10 
Epson LX 80/86 
Kaga Taxan 

£0.40 
or 
£1.85 
£2.65 
£3.50 
£2.60 
£3.10 
£2.69 
£4.90 
£2.50 
£2.69 Please add 15% VAT. carraige free 

T-systems Ltd., 
ri J ? I'9"3' Cabin, 61 High Street, Orpington, 

Kent. BR6 0JF 
 Tel; 0689 22196 

miscellaneous 

t?^THKI7 U-K- spares and ser- vice centre. CEDAR pi pn 
TRONICS Unit 12, Station Drive' 

0684O7n3il7Wl<eSbUry Gl0S- Te|: 

01 437 0626 

FOR SALE 

VHF ACTION RECEIVERS 

^cast'n9 & Much More' 

S.A.E. details 
D TACro0r,r !rePnH58>' Emmerson St. OrooAr, Co. Durham DL15 8NF. 
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ACCESSORIES 

WHOLESALE 
CB radios, aerials & accessories 
delivered to your shop. Contact 
for price list. 

Rama House, 433 Wilmslow Road, 
Manchester M20 9AF. OPEN EVERY DAY, 

NATIONWIDE DELIVERY 

DEALERS contact us today for 
Fast, Friendly Service, Competitive 
Prices, Widest Range & Latest 

Products 
Tel: 061-445-8918 

061-434-5701 
SUNDAY BY APPOINTMENT Telex: 666762 PAMACOG  

EQUIPMENT COURSES 

USED AMATEUR EQUIPMENT? 
Buy, Sell & Exchange! 

SELLING? I pay the BEST POSSIBLE 
PRICES for your Clean Used Equipment! 

BUYING? I have the BEST SELECTION of 
top Ouality Used Equipment Availbale! 

For the Deal You've been looking for. 
Phone Dave, G4TNY 

On 04024 57722 or 0836 201530 
9am to 7pm, Monday to Saturday. 

Or send SAE for lists. 
G4TNY AMATEUR RADIO 

132 Albany Road, Hornchurch, Essex RM12 4AO 

TEST 
EQUIPMENT 

CAVITY WAVEMETERS 
AS REVIEW IN 

FEB H.R.T. 
144 MHz to 2500 MhzandSO MHz 

to 2500 MHz. 
10 GHz Wavemeter Kits. 

Solid Brass Based Morse Keys. 
S.A.E, for more information to:- 
PAUL SERGENT G4 0NF 

6 GURNEY CLOSE, 
COSTESSEY, 

NORWICH NR5 0HB 
(0603)747782 

Prestel no: 603747782 

CARDS, 
STICKERS 

QSL CARDS. Gloss or tinted 
cards. SAE for samples to TWROG 
Press, Dept HRT, Penybont, 
Gellilydan, Blaenau Ffestiniog, 
Gwyndd LL41 4EP. 

COMPUTER 
EQUIPMENT 

★ ★★ 68008 SINGLE BOARD 
COMPUTER 

CONTAINS;- Disc Interface, colour, 
display. 32K monitor. Megabyte Ram 2 

serial/parallel ports, RTC, Runs 
SK-DOS-68K/OS9 68K. Bare P.C.B. or 
built from £95. Cased units with disk 
drives and power supply/keyboard 
etc.available. Also 6809 Micro-set system. 

SAE Ralph Allen Engineering, 
Forncett-End, Norwich. 
Visa & Access accepted. 

PAGERS 

PYE PAGERS IdeaJ for 2m conversion £1.50 ♦ 50p p*p with circuit diagram *components for con- version (exc. xtal) £2.00 ♦ 50p p*p 
XTALS. S20.S22.S23 £2.00 each 20p p^p SCANNER OWNERS vox to auto record on cassette £5.00 kit £7.00 built +50p p+p OTHER KITS AVALIABLE ALSO 
COMPONENTS.SWITCHES ETC, S.A.E. Bectrokrts.tS Kings Road.Sutton CoWfiefd West Mids. B73 SAB-TelKJ21-355 3724 

RADIO AMATEUR LICENCE 
Start training now for the following courses. Send 
for our brochure — without obligation orTeiephone 

us on 06267 79398 

NAME 
□ Radio Amateur 

Licence 
□ City & Guilds 

Exam 
. □ Micro- 

processor 
' □ Introduction to 

Television 

Radio & Telecommunications Correspondence School, 
12, Moor View Drive, Teignmouth, Devon. TQ14 9UN. 

EX GOVT 
SURPLUS 

IF IT'S BEEN 
INVENTED WE'VE 

PROBABLY GOT IT. 

ANCHOR SURPLUS LTD., 
CATTLE MARKET, NOTTING- 

HAM NG2 3GY. 
Telephone Orders 0602 864902 

BRITAIN'S LARGEST 
SUPPLIER OF EX- 
GOVERNMENT ELEC- 
TRONIC TEST EQUIPMENT 
& COMPONENTS. 

CLASSIFIED ADVERTISING 
TERMS & CONDITIONS 

Our terms for new advertisers (semi-display and lineage) are strictly pro-forma payments until satisfactory reference can be taken up (excluding recognised advertising agencies) 
Cheques and P O.'s should be crossed and made payable to ARGUS SPECIALIST 
PUBLICATIONS LTD and sent together with the advertisement to: "The Classified Dept.. No. 1 Golden Square. London W1R 3AB. 
There are no reimbursements for can- 
cellations Advemsemenrs arriving toolatefor a particular issue will be inserted »n the following issue unless accompanied by instructions to the contrary It is the res- ponsibility of the advertiser to ensure that the first insertion of every series is published correctly, and corrections must be notified in time for the second insertion, otherwise the publishers will not accept any liability or offer any reduction in charges. All advertising sales are Subject to Govern- 
ment Regulations concerning VAT Advertisers are responsible for complying with the various legal requirements in force eg The Trade Description Act. sexdiscnmmation act& the business advertisements (disclosure) order 1977 Full Terms 4 Conditions of Advemsmg available on request. 

I CLASSIFIED COUPON 

HAM RADIO TODAY, CLASSIFIED ADVERTISEMENT 
DEPT, No 1 GOLDEN SQUARE, LONDON W1R 3AB EXPIRY f" \ ^ 
PLEASE DEBIT MY ACCESS.'BARCLAYCARD NO. DATE- 

□ FOR SALE Q SOFTWARE □ WANTED 

Rates: Lineage 51p per word (VAT inclusive) minimum £7.59 
semi-display £7.75 per single column cm. No reimbursements for 
cancellations. All ads must be pre-paid. 
Name  
Address    
 Daytime Tel. No:   

Signature Date  
□ EQUIPMENT □ AERIALS □ OTHERWISE STATE 
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G6XBH 
G1RAS 
G8UUS 

R.A.S. (NOTTINGHAM) 

Radio Amateur Supplies 
Tel: 0602 280267 TAESU 

vy 
Visit your Local Emporium 

Large selection of New/Used Equipment on Show 
AGENTS FOR: ACCESSORIES: 
F.D.K. Well Range DRAE products 
AZDEN Microwave Modules BNOS Llnears and 
ICOM Adonis Mies PSDs" 
YAESL Mutek imps 
AUNCO Barenco Mast Supports 
KENPRO Agents for VODAPHONE & CELLNET 

AERIALS: Tonna, Halbar, Jaybeam, New Diamond Range of Mobile Whips 
Bring in your secondhand equipment for sale 

JUST GIVE US A RING 
Monday: CLOSED Tuesday-Saturday; 10am to 5pm 

3 Farndon Green, Woflaton Park, Nottingham NG81DU 
Off Ring Rd. between A52 (Derby Road) & A609 (llkesron Road) 

w »*<iw 
V 

FARNBOROUGH COMMUNICATIONS 
97 OSBORNE ROAD. NORTH CAMP. 

FARNBOROUGH. HANTS 
f \ Read the reviews in this issue 

and then decide. Phone us for 
 a quotation, and that little extra 

OLICOMJ service now, on 0252 518009. 

Stockist of Drae psu's, Jaybeam and Cue Dee 
Antennas, Microwave Modules, Oskerblock SWR, 
CDE, RSGB publications, quality cables, our own 

TVI filters, Welz, Bencher, Mirage amps. 
Open Monday to Saturday 10am-6pm 

ACCESS + H.P. Available + BARCLAYCARD 
Telephone: Farnborough (0252) 518009 

ADVERTISER'S INDEX 

Aerial Techniques 17 
Arrow Electronics IFC 
Cap Co Ltd 9 
Cirkit Distribution 9 
Dewsbury Electronics 8 
ERA Ltd 6 
Farnborough Comms 9 
Garex Electronics 7 
Heatherlite 17 
loom UK Ltd 4,5 
A Kelly 6 
KW Ten Tec Ltd 9 
Lowe Electronics 34,35 
RAS Nottingham 9 
Spectrum Comms 17 
SMJ 17 
Technical Software 8 
Telecomms OBC 
Waters & Stanton 7 
Ray Withers Communications IBC 

9 9 

1 1 

TOD 

WISH YOU WERE 

BETTER INFORMED? 

Of ft- 6.- 'O . c6. cv. 
% \ 

4 •x 
w 

Vs. 4 
To 

o >> \ 
o Z) ry. 

** v- 
« r/. >5 

\5> 

C. Uk, 

V a. 

LW 

/II 

FtXEP IT, VE7V 

£17.30 for 12 issues U.K. 

£21.00 for 12 issues Overseas Surface Mail 

£48.00 for 12 issues Overseas Airmail 

Send this form with your remittance to: 
\ INFONET LTD., Times House, 179 The AAarlowes, 

n Hemel Hempstead, Herts. HP) IBB. 

y/SA 



For Tomorrow's Radio Technology 

TODAY 

> BASE STATIONS 
IMPROVED YAESU FT767 RWC/MK2 HF-UHF BASE STATION , 
We are pleased to announce that we have now improved the synthesizer (see reviews 
leading to better dynamic range by up to 20dB which row puts this transceiver in a class of 
its own! This modification is only available from RWC and is fitted FREE to al New units 
sold by us, or we wi'l modify any existing unit for £59.50 inc. return carriage. 
FT767 MK2/RWC COMP ,ETE TOP CLASS BASE STATION £™n no 
FT757 MK1/RWC WITH RWC TUNING MODIFICATION £789-00 
FT757 MK2 NEW IMPROVED HF TRANSCEIVER £895.00 
FT726R MULTIMODE BASE STATION WITH 2MTRS £879.00 
ICOM IC735 SUPER MIN HF ALL BAND TRANCEIVER £892.50 
ICOM IC275E 2MTR 25W BASE STATION C-W AC PSU £949.00 
ICOM IC275H 2MTR 100W VERSION OF ABOVE LESS PSU £949.00 

■HAND HELDS 

Extended RX coverage available, call for details. 
YAESU FT727R 2.5W (5W) DUAL BANDER C/W CHRGR £395.00 •YAESU FT23R/FNB10 2.5 W {5W) 2MTRS C/W CHRGR£249.00 'YAESU FT73R/FNB10 2.5W (5W) 70CM CHRGR £259.00 YAESU FT209R/FNB3 3.7W 2MTRS C/W CHRGR/CASE £199.00 ICOM IC02E QUALITY 2.5W {5W) BPS C/W CHRGR £225.00 ICOM MICRO 2E MINI 2.5W 2MTR C/W CHRGR £1?5'22 CTE1600 {VY SIM. IC2E) 2.5W 2MTR C/W CHRGR £165-55 KENPRO KT400EE 2.5W 70CM C/W CHRGR £199-22 KENPRO KT220EE 2.5W (5W) 2MTR LCD C/W CHRGR £199,00 KENWOOD/TRIO TH21E 2W 2MTRS, (LOW VALUE?) £139.00 
PORTABLES 
FT690R/MK2 2.5W MULTIMODE, JOIN IN THE FUN! £399.00 FT690R/MK2 AS ABOVE C/W NICADS AND CHARGER£399.00 FT2909R/MK2 2.5W MULTIMODE. IMPROVED RECEIVER£395 FT290R/MK2 AS ABOVE C/W NICADS AND CHARGER£424,00 
MOBILES 
•YAESU FT211E .45W 2MTR NEW SUPER MOBILE FREE SUN 5/8 MOBILE ANTENNA C/W S0239 G/MOUNT £299.00 MCOM IC28E 25W SUPER MINI MOBILE FREE SUN 5/8 S0239 GUTTERMOND ASSY+EXT LOUDSPEAKER £359,00 

% 

: J 

NEW PRODUCTS— 
INTERNATIONAL MODEL 877R AIR-BAND RECEIVERS 
This new tuneable receiver covers 52-174 Mhz as well as CB in three bands and is a cost-effective alternative to handheld scanners. The receiver is fitted with a Helical antenna and has good performance for a radio with this coverage., It is ideal for monitoring Air Band, the two-meter and PMR/Marine bands as well as Band 2 FM Broadcast. A squelch control is also provided. Two versions are currently available; 
Model 877R. for use with Dry cells. £39.50 Model 877R. c/w nicads and charger.£49.50 

% 

■SCANNERS- 
Wlodilied Yaesu receivers, NOBODY can tune em like WE can YAESU FRG9600 RWC/MK1 60-905 MHZ IMPROVED RECEIVER£465.00 YEASU FRG9600 RWC/MK2 60-950 MHZ 'N' CONNECTOR £495.00 YAESU FRG9600 RWC/MK3 100KHZ-950 MHZ MULTIMODE £595.00 YAESU FRG96000 RWCMKS 100KHZ-950MHZ ACTIVE F/END /SZ^OO YAESU FRG9600 MK3/AH7000/G5RV/PA4C AC PSU. COMPLETE 100KHZ-950MHZ ALL BAND. ALL MODE RECEIVING STATION £699 00 
ICOM ICR7000 25-2GHZ ALL MODE SUPER RECEIVER ICOM ICR7000/AH7000 ABOVE WITH MATCHING DISCONE £945.00 UNIDEN-BEARCAT UBC100XL SUPER H/HELD C/W NCDS PSUE219.00 UNIDEN-BEARCAT UBC175XL SUPER DESK-TOP C/W PSU £199.00 REGENCY HX850 HANDHELD AM/FM MINI LB/AIR/VHF/UHF £245.00 REGENCY MX7000, SAME COVERAGE. SAME MAKE AS AOR2002£399.00 
FDK AIR BAND HANDHELD THUMBWHEEL MINI C/W NCDS PSUE139.00 FDK AS ABOVE COVERAGE 140-173.00 MHZ FM BANDS EISWIO MANY MORE MAKES AND MODELS IN STOCK, PLEASE CALL FOR DETAILS 
SHORT WAVE RECEIVERS 
YAESU FRG8800 SHORT WAVE ALL MODE 100KHZ-30MHZ £572.50 YAESU FRG8800/FRV8800 AS ABOVE WITH VHP CONVERTER £669.00 ICOM ICR71 100KHZ-30MHZa TOP CLASS RECEIVER . £738.00 

■RAYCOM PRODUCTS- 

ICOM COMPATIBLE NICAD PACKS. EMPTY CELL CASES 
AND CHARGER 
A new range of professional Heavy Duty long life nicad packs, imported from the USA, available exclusively at RWC. 10AF 10V 800 mAH LONG LIFE, ICOM EQUIVALENT BP5/8 £55.00 12AF 12V 600 mAH LONG LIFE. ICOM EQUIVALENT'BP7£52.50 (Both above units for use in ICOM BC36/60 OR RAYCOM NC580) MT1 EMPTY Cell case for self assembly of up top lOx Nicads for a cost effective replacement for packs such as BPS etc, there is ample room for a DC jack, c/w instructions £8.50. AA NICADS tagged 1.2V 500mA Nicad cells for above £1.60. NC580 Desk-Top charger for all Icom type Nicads above 400mA, two charging positions 50mA & 80mA 14hr charge £43.50 Trade and Dealer enquiries welcome. Call for more details. 

^—ANTENNAS & ACCESSORIES-^ 
ICOM AH7000 SUPER DISCONE 25-1300MH2 INC POST • £79.00 NEW RAYCOM AIR BAND DISCONE 118-170 MHZ 6 ELEMENTS £12.50 
RAYCOM DISCONE 60-600 MHZ 8 ELEMENTS S0239 SOCKET £27.50 SUN MOBILE 5/8 S0239 C/W S0239 MOULDED LEAD/G/MOUNT £22.50 G5RV 1/2 SIZE HF MULTI8AND HF ANTENNA (INC POST) £15.00 GR5RV FULL SIZE MULTIBAND HE ANTENNA (INC POST) £17.50 G5KW/W3DZZ 7.1 MHZ TRAP DIPOLE ASSY. S0239/C0AX FED £23.50 G5KW/W3DZZ 7.1 MHZ MULTIBAND AS ABOVE, BALANCED FED £22.50 G5KW/W3DZZ 7.1 MHZ 2X TRAPS. FOR SELF ASSY. ANT £9.95 Hundreds of other.types of base and mobile antennas In stock 
JAYBEAM. TONNA, MET, SUN, HOXIN, POPULAR MODELS IN STOCK 

MOD KITS- 
RWC MOD KITS, ANNOUNCEMENT 
We apologize to customers waitinc for various mod kits, supplies of crystals and components are inconsistant and demand for kits varies, so there is occasionally a delay before we can send you kit of parts, please be patient, Rome was NOT built in a DAY! Kits still available: SANYO LC7137 SYNTHESIZER CB- 10MTRS, LCL/DNT CB-10MTRS, FT757GX MK1 FAST TUNING MOD, STORNO CQM713 PMR-2MTR KIT, PYE A200 E-BAND 70MHZ KIT, . call for technical details, prices and delivery. 

R WITHERS COMMUNICATIONS LTD 
Manufacturers, Importers and Suppliers of World Famous Communications Products 
584 HAGLEY ROAD WEST, OLDBURY, WEST MIDLANDS B68 0BS 
021-421 8201/2/3. VODAFONE 0836 504587. PRESTEL MBX 214218216 FAX 021 421 2468 
Amateur Radio. Business Radio. Radio Telephones. Sales. Service Accessories and Antenna Systems. 

Ordering Information: For fast delivery please order by Telephone. Telex or Fax, or send cash/cheques/drafts by post. All 
Credit/Charge cards accepted, £1000.00 Instant Credit available subject to status, we also offer our RWC Chargecard. Please call for 
further details and information. We do NOT advertise products that are not normal stock items. All prices corretc at time of going to 
press. However, prices subject to change without prior notice, E&OE. 
WE WILL MATCH OR BETTER ANY GENUINE ADVERTISED PRICE   _ :(n.Nf\wm 

vrsA 
EraiicoMi 

*1 c 

RWC Fast Mail 



[fl34MHzPFRSOi-<AL radio 

# SenS Receiver Front End # 16 Channels Memory # Auto or Manual scan 
£365   + E5 DEL1VERV HP.AV«l^P«CTTOSTOK) 

PA15 BASE ANTENNA 
At just over 2 metres rn length, this &fCk antenna has approximately g 5? 

MASTHEADPOWERI- 

PRE-AMF 

sf:/y0 

f-E* 
CT 'Uo Gt/p 

1600 
934 

?*ty fyui Pnj *2 
C/Ort 

uc/j 
v-'l 

^"Xvethefuinega. 
8 watts at the masthead where you need it with ^is new ijrrt- Combined with an oltra 

noise Pre-amp we guarantee a 
startling improvement in performance. 
Both Power Amp and Pne-amp ^ independently switcheable. f£199 

ScATiisiPiQ Receivers 

70-700MHZ 
70-500 MHz jj 

500W 
3.5dB 

C.T.E. D1SCONE 
Wideband Antenna 
RECEIVE 
transmit 
MAX POWER 
GAIN 
also available 
WIDEBAND D1SCONE 
receiving antenna ii II I I E2;95 
[3 Element) 70-500 MHz  - . L 

UNIDEN v: ' * 
nrr nnr'ftTr 

MODEL 100XL 
HAND HELD 

SCANNING RX 
A super sensitive low cost 
hand held scanning receive- 
which covers public 
service, aircraft, man. ie, 
and amateur services. 
• 16 Channels Memory Scan 
• Priority Keyboard Lock 
• Lighted Display »66-88Mhz 

118 - 174 Mhz C*22yi 
405 - 512 Mhz 

UNIDEN . 

MODEL 175XL 
BASE 

SCANNING 
RX 

;s.'S,£209 

Nevada Products 

HIGH QUALITY BRITISH MADE 
At last components that enable the construction of high 

powered AT.U's at a price you can afford. 
HIGH POWER VARIABLES 

MODEL TCSOO 
26 -500pF 

£28 ■(£2 p+p) 

Both capacitors 
are suitable 
forATU's or amplifiers up to 3KW. 
MODEL TC250 £A 4 A-95 
13-250 PF *»l»(£1p+p) 

HIGH POWER "ROLLER COASTER" 
VARIABLE INDUCTOR NOD 

An advanced design ensures super 
smooth action without arcing 
or contact bounce. 4% jm 
Suitable for 1KWATU. ^^4 
Frequency: 1-8-30 Mhz (j;t p+p) 
Inductance: 30uH max 
Size; 5Vix10%x14l4cm 
TURNS COUNTER M0DTC48 
Suitable for the above roller coaster. 
Counts 0 to 48 turns. 
May be used on other roller ; 
coasters, etc if required. £12 

RC26 

TM 1000 
TRANSMATCH 

1 KW 
All Band ATU 

£125 
Freq: 1.8-30 Mhz 
Power: 1 KVV P.E.P 
Insertion Loss: Better than 0.5 dB after tuning 

ALL BRITISH MADE AND SELLING FAST! 
HIGH QDflLITY BRITISH MADE flMPLHTERS 

SOMhz LINEAR AMPLIFIER 

« 

SPECIFICATIONS 
Supply. 13 V DC Input Power. 2-5 Watts Output Power: 15 Watts Freq. 50-52 Mhz Power Gain: Appro* 8dB 

£29.95 
+ £1 p+p 

29Mhz FM R.F. POWER AMPLIFIER 

2 Metre Equipment 

Super Sensitive 
2 Metre Handheld (Similar to 1C2E) 
Manufactured for C.T.E. Iniema' onal 
k"ei ope's 18 S65' listributors, this handheld is fast gaming reccgnilion in 
tne UK. at neatly £50 cheaper than its 
CO' mterpart - its easy to undersland why! 
•FREQUENCY: 144 146 Mh? 
.nEnEATEnsHin-i4^™' - W w * HI/LOW PWR; ',5 and i V.-W 

Eachatt 

SfM,B,if„AMPUFIER 

-- SUPPLY; 13.8VDC ^ FREQ; 142-149 Mhz I. 1 RQ OUTPUT PWR: now ** RF INPUT PWR: 10W + £3.50 D+D PRE-AMP GAIN: 13dS 
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Mobile Rfaihpi, PIERS 

ZETAGI MOD B300P 
PREOi .?-.qnii4Lj, ^ 3-30MHZ 
RF OUTPUT: SOOWP.Ep 
RFINPUT:.5to°0WM 

C.T.E. MOD 757 
PDcrv o .. FREQ: 3-30MHz 
RF OUTPUT; 300WP.E.P. 

lnnw£lassAB 

Remote ConirofftlciiityS C 

£116 
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. C.T.E. MOD 767 
h PRCO. OO .. . o5FQ-;26-30WHZ 

RF OUTPUT; 76WFM 

£49 90 

IVeare delighted to announce , 
APPROVED KENWOOD DEALERS 

Full Range In Stock 

Here is a small selection:- 
TM 221 ES 2m FM Mobile 45W ... 
TR 751 E 2m Multimode (Mobile) 
TS 711 E 2m Base Station  
TS940S HF Base Station  
TS930S HF Base Transceiver ... 
TS 440 S Latest HF Band Rig  
TS430S HF Base/Mobile   
TS830S 160m-10m Base Station 
TW4100E New 2nn/70cm Mobile 45W 

£317 can £51 
. £599 can £51 
. E940caii£5l 
£1995can £]l 
E1695can£I 
£1138 can £7 
. £974canE?l 
£1098 can £? 
.. £766 can Ei 

FULL DETAILS OF KENWOOD RANGE IN I 
OUR BUMPER CATALOGUE 

JUST £2 (Includes £2 Voucher) 

SPECIFICATIONS Supply. 13 V DC Input Power: 1-4 Watts Output Power: 25-30 Watts 
ONE YEAR GUARANTEE 

£24.95 405-512 Mhz £1 P+P 

WORLDWIDE DISTRIBUTORS OF AMATEUR & PERSONAL RADIO EQPT. 

HOTLINE (24 HOURS) 

0705662145 
189 LONDON ROAD, PORTSMOCJTH 

HANTS, P02 9AE, 
TELEX 869107 TELCOM G 

USE YOUR CREDIT CARD (AMERICAN EXPRESS. 
ACCESS OR VISA) FOR IMMEDIATE DESPATCH 

TRADE ENQUIRIES WELCOME. 

A . J. . 


