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NEW BEARCAT 

IT'S HERE AT LAST! 
Bearcat's latest high technology 
scanner is now available in this country, 
it covers 10 mtrs, 6 mtrs, Airband, High 
Band, UHF and 950MHz. 
The UBC 2000XLT is the hand held 
canner with the latest facilities — 
850-950MHZ in 12.5KHZ steps, 200 
memories in 10 Banks. 
Super LCD Backlight for discreet 
listening In the dark, detachable Nlcad 
pack, C.W. charger @ £249.00 (£5.00 
P&P). 

ONLY LIMITED STOCKS AVAILABLE 
OUR NEXT DELIVERY IS IN 

TWO MONTHS 

RAYCOM 
COMMUNICATIONS SYSTEMS LTD 

TEL: 021 -544 6767 

SCANNERS 

r 
ICOM 
IC3200E 
Dual Band 

Free Mag Mount £399 

YAESUFRG9600from the company who specialisosinfrtlingertraof-tions. 
as supplied to Government departments and professional bodies We also 
upgrade existing models, please call for more details, prices. deliYiiry and 
information. 
Yaesu FRG9600 Basic Model Improved'S* Meter ♦ Sens  /.465.00 
Yaesu FRG9500/RWC m 60-950MHz 'N1 Connector Fitted IT495,00 
Yaesu FRG9600/RWC MK3 HF 100<H2-950MHz plus Mk2 Spec. /r696.00 
Yaesu FRG9600/RWC Mk5 HF 50<Hz-950MH2 Active Mixer. . /.'625.00 
Yoesu PAl Yxieo bolt fer obove *  £7730 Icom ICR7000 25M-2GHZ superb quality professional Rx . . £869.00 
tcom ICR7000/AH70(W Recerver plus Matching Discone . £337.SO Kenwood R21 New 500kHz-950MHz. Wide and Narrow AM/FVI ... POA 
Fox VHF-UHF Multi Function Mobile Scanner FM only £139.00 .Uniden-Bwrcat UBC 50X1VHF-UHF tOch. H/heW Scanner    £95.00 
UnidemBearcat UBC 70X1. VHF-UHF 20ch. Miniature H/hekJ . £179.00 
Untden-Bearcat UBC 100X1 VHF-UHF-Airband H/held Scanner £189.00 
Uniden-Bearcat UBC 175XL VHF-UHF-Airband OesK-Toc  £176.00 
BJ200 Mk2 VHF-UHF-Airband-Military Airband H/held £199.50 
AOR 2002 25-550.800-1300MH2 Desk-Top/Mobile AM/'FM ... £469.00 Sony Air 7 Top Quality VHF-Airband Handheld Scanner   £246.00 
Package deal on above Mk3/5 FRG9600 c/w AH7000 dif^ne, G5RV, PA4 
AC PSU, axnpiete raarnng stofion HF-UHF indudirw deiwy UK moinlofid. 
Add £100.00 to obove ptica. 
PACKAGE DEAL AVAILABLE ON ALL MAKES. 
IF IT'S ANY GOOD, WE STOCK IT! 

^ BEARCAT 

200XLT 

200 MEMORIES 
10 PRIORITIES 
10 BANKS OF 20 

£249 
WITH FREE 
MAG MOUNT 

MODEL 38-392M 

20 amp P.S.U. 

12-15V DC variable 
20 amp constant 

22 amp surge 
with short circuit protection 

£99 ilS ^ 

SONY Y600DS 
AMFMSSB 

150kHz to 
29.495 kHz 

Auto and Manual 
Scanning 
Clock, Timer&Sleep 

£159.00 

HANDHELDS 
' = Extended Receiver coverage available, call for details 
YAESU FT727R/FN84A 2.5W I5W1 DUAL BANDER. CAV CHRGR £395,00 
*YAESU FT23R/FBA10 2.5W (5W) 2MTRS  £229.00 
•YAESU FT73R/FNB10 2.5W (5W) 70CMS C/W CHARGER £259.00 
•ICOM MICRO 2E 2.5W 2MTR HANDHELD WITH CHARGER . - £209.00 
CTE1600 (SAME AS ICOM IC2E) C/W N1CAD CHARGER £179.00 
Many other types of handheld slocked, please enquire. 

SHORT WAVE RECEIVERS 
Yaesu FRG8800 Short Wave lOOKHz-BOMHz ail Mode + Mem £589.00 
Yaesu FRG8800/FRV8800 as above with VHF Conv. fitted £679.00 
loom ICR-71 Top Grade Communications Receiver £799.00 
Sony PRO80 HF/VHF Handheld Scanner c/w accessories £299.95 
Sony 2001D Short Wave/Airband Receiver £299.95 
SonySWI Micro Short Wave Receiver  £249.00 
Many more makes and models in stock. PLEASE CALL FOR'PRICES, 
DELIVERY COSTS and any advice or information, or send large SAE. 
(Insured post and packing £10.00. Carrier £12.50.) 

MOBILES 
YAESU FT211RH 45W 2MTR MOBILE WITH FREE 
1/4 WAVE ANT  £299.00 
YAESU FT212RH NEW 45W 2MTR MOBILE DVS FEATURE OPT £349.00 
•ICOM IC28E 2MTR 25W MOBILE WITH FREE 5/8 ANTENNA ... £359.00 
Almco Dual Band ALD-24E  £445.00 
ICOM 1C48E 70cm 25W £428.00 
ICOM 10290 Duel Bond 25W SfKUl £399 

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

PORTABLES 
FT290RMK2 2.5WMULnM0DE STANDARD ACCESSORIES £399.00 
FT290RMK2 2 5 WATT M/M AS ABOVE C/W NICADS CHRGR £425.00 
FT290RMK2/FL2025 (STD) WITH 25W LINEAR AMPLIFIER £489.00 
fT690RMK2 5MTR 2.5W MULTIMODE STANDARD ACCES £399.00 
FT690RMK2 6MTR 2.5W M/M AS ABOVE C/W NICADS CH £425.00 
FT790RMK2 NEW 70CM 2.5W MULTIMODE DUE OUT SOON ... £499.00 

ANTENNAS & ACCESSORIES 
NOW AVAILABLE AT RAYCOM: CUSHCRAFT, BUTTERNUT. 
HY-GAIN ANTENNAS. JAYBEAM, JONNA. MET. HAM-M 
ROTATORS, Call for full details, prices, availability and delivery costs. ICOM AH7000 SUPER 250-1300MHz DISCONE £79.50 
HEMBRO ROYAL 1300 WIDEBAND DISCONE £65.00 
BUTTERNUT HV6V HF VERT £159.00 
BUTTERNUT HF58 BUTTERFLY £235.00 
G8KW-TYPE 7.1MHz TRAP DIPOLE KIT S0239 £24.50 
G8KW-TYPE as above for use with 75 OHM £23.50 
G8KW-TYPE 2X 7.1 TRAPS ONLY. LESS CABLE £9.95 
RAYCOM AIRBAND-VHF SIX ELEMENT DISCONE .£12.50 
RAYCOM DISCONE VHF 60-600MHz 8E.S0239 £29.50 
MFJ HF ATUs £42.00 to £242.00 
RAYCOM CAST GUTTERMOUNTC/W S0239/C0AX £8.50 
GAMMA TWIN 2 METRE SLIM JIM KIT inc inst £14.50 
MIRAGE UNEARS 2 MTRS POA 
Mirage linears to cms poa 
The above popular products POST FREE (UK mainland only). 

YAESU FT 747GX 
£649.00 including our 

FREE fitted MOD Board! 
We improve the reciprocal mixing perfor- 
mance by up to 15dB which gives you 
receive performance of higher priced 
rigsl Only available from Raycom, buy it 
elsewhere if you want SECOND BEST! 
YAESU IS STIU. BEST VALUE FOR 

MONEY! 
ALL CURRENT YAESU AND ICOM HF 

RIGS STOCKED, CALL FOR A DEAL! 

ROYAL 1300 WIDEBAND DISCONE 
Following the huge success and popularity of' 
the 25-1300MHz, wideband discone antenna 
- Icom AH 7000 & Welz - Diamond D109 with 
transmit facilities on VHF-UHF amateur 
bands, Raycom decided to persuade a UK 
manufacturer to make a "BRITISH COPY!" at | > 

a very competitive price! S/Bj ^ //yX 

COMPLETE WmH PROFESSIONAL CABLE & / 
CONNECTORS AT ONLY £59.50 

P&P £5. 

RAYCOM COMMUNICATIONS SYSTEMS LTD. 
INTERNATIONAL HOUSE. 963 WOLVERHAMPTON ROAD 
OLDBURY WEST MIDLANDS B69 4RJ 
Telephone 021 544 6767. Fax 544 7124. Telex 336483 Identi-G 

CALL IN, 
EASY TO GET TO, 

EASY PARKING 

CD M5 
Junction' 

y 
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Raycom 
credit card 

RAYCOM gives you MORE 
PURCHASING POWER! 

FOR FAST SERVICE PHONE IN YOUR ORDER 
WITH ANY MAJOR CREDIT CARD OR IN MOST 
CASES WE CAN OFFER YOU INSTANT CRED!T 

OF UP TO £1.000.00 (SUBJECT TO STATUS 
RAYCOM ARE LICENSED CREDIT BROKERS. 
APR 29.8%, SUBJECT TQ VARIATION. FREE 
CREDIT ON CERTAIN PRODUCTS AT UST 
PRICES, 50% DEPOS'T AND SIX MONTHLY 
PAYMENTS. PLEASE TELEPHONE FOR MORE 
DETAILS AND APPLICATION FORMS. 
NEWINFO—0836 282228 available 
5-9pm (weekdays only) 

COMMUNICATION SYSTEMS 
m 

P1ITED 

FOR THE BEST IN AMATEUR RADIO 

Opening hours 9am-5.30pm 6 days, late nights 
Thursday & Friday till 7pm. We stay open later! 

ORDERING INFORMATION 
ALL PRODUCTS WE ADVERTISE ARE NORMAL 
STOCK ITEMS. OUR NEW MAIL ORDER DE- 
PARTMENT CAN NOW DESPATCH MANY ITEMS 
SAME DAY, BUT PLEASE ALLOW UP TO 
14 DAYS. DELIVERY TIME IS SUBJECT TO 
CARRIAGE METHOD. IF ORDERING BY MA,L 
PLEASE INCLUDE CARRIAGE AND STATE YOUR 
DAYTIME TELEPHONE NUMBER, ALL PRC- 
DUCTS OVER £750.00 CARRIAGE FREE. PLEASE ALLOW "nME FOR PERSONAL CHEQUES TO 
CLEAR. PLEASE CALu BEFORE ORDERING AND 
FOR MORE 'NFORMATION 
PLEASE TEL: 021 544 6767 

AYi^L=l,?.?iJST0W RAY WITHERS COMMUNICATIONS LTD. HAS MOVED AND EXPANDED TO ENABLE US TO 
narl ' STILL W:TH THE RAYCOM GUARANTEE, BEST EQU.?MENT BEST SERVICE, BEST PRICES, BEST 
POP AVONC ANrl^F TUP ^ NOvV bOaSTtHE BEST CENTRAL FACIL'TIES IN 'HE COL •JTRY, WHY NOT AN.I? 'YERS SHORTWAVE/SCANN NG RECEIVERS AND ACCESSORIES? MOST OTHER PRODUCTS ADVERTISED IN THIS MAGAZINE ARE AVAILABLE AT RAYCOM AND DON'T FORGET OUR EXCLUSIVE PRODUCTS AND MODIFICAT ONSI 
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Air From Waters 

The pictures show two airband antennae released 
recently by Waters and Stanton Electronics. 

The mobile 125M has a magmount, 4 metres of low 
loss cable and PL259 plug. The aerial is a quarterwave 
centred on 125MHz, with a spring base. The bandwidth 
covers the whole VHF airband. This one costs £29 inc. 
VAT. 

The base station GP-150 gives 3dB of gain over a 
quarter wave. Made of heat treated aluminium, it has 
a low angle of signal acceptance for DX operation. The 
base impedance is 50 ohms, and the antenna comes 
with S0239 socket, weather protective sleeve, radials 
and mast mounting brackets. The cost is £49 inc. VAT. 

Enquiries and orders to Waters and Stanton at 
18-20 Main Road, Hockley, Essex SS5 4QSA. Tel: 
(0702) 206835. 
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Geefor New Broom 

Martyn Bolt G4SUI of 
Geefor Enterprises writes: 
"Because of the growth of 
my cleaning business 
(Moortop Cleaning Co.) I 
have decided to stop 
trading in Amateur radio. 
The business has been 
taken over by Ian Duffin of 
Stalham, Norfolk. I will be 
helping in a consultative 
capacity where necessary, 
but all dealings should now 
be with Ian on 0692 
82075. 

"Ian will continue to 

offer the same generous 
part-ex and service for 
which Geefor has been re- 
nowned, and will also pro- 
duce the Second Hand 
Price Guide at regular 
intervals. 

"1 would like to thank 
my customers for four 
years in the Amateur radio 
trade and hope they will 
continue to patronise Gee- 
for under its new owner- 
ship. I wish Ian every 
success in the venture." 

Us too, Martyn. 

£&k.. 

Packet Packages 

We haven't featured the Advanced Electonics 
PK-88 packet radio controller, imported into the UK by 
ICS Electronics Ltd., in the pages of Radio Today yet, 
although it has made a guest appearance in the even- 
now-to-be-concluded Packet Radio series. Like its 
predecessor the PK-87, the PK-88 allows the computer 
to operate in host mode, so that it can poll the TNC 
regularly for status information on-screen, allowing 
more precise control of the TNC by the computer. 

The PK-88 is smaller than the PK-87 — and 
cheaper, at £109.95 inc. VAT. As well as its ancestor's 
capabilities, it has a personal mailbox facility, increased 
Ram and the ability to interface at either ttl or RA-232 
voltage levels. The PK-88 represents top specification 
at a good price. 

ICS also have two new software packages for their 
PK-232 multimode data terminal. COMM-FAX is a 
comprehensive package for the Commodore 64, 
allowing fax images to be sent and received. Received 
images can be displayed, zoomed, justified, stored on 
disc or printed. COMM-FAX follows the earlier PK-FAX, 
which does the same thing for the IBM PC and 
compatibles. 

The second package is a driver program to go with 
the Sinclair QL. The program supports all the data 
modes of the PK-232. However, images can be sent to 
the printer, but not to the screen. 

For information contact ICS at PO BOx 2, Arundel, 
West Sussex BN18 ONX. Tel; 024 365 655. 
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Reports 

Mike Devereux G3SED 
reports making the first two 
way G/ZS6 contact this 
solar cycle, working; ZS6XJ 
5-3 to 7, 50.110MHz (16.40 
GMT), ZS6WB 5-3 to 9 
50.110MHz (16.42 GMT) 
and ZS6LN 5-2 to 4, 
50.110MHz (17.34 GMT). 
The ZS6PW 6m beacon is 
now open on 50.009MHz. 

Also active: Bob ZBOE, 
Gibralter. 5 element beam 
expected soon. FT5ZB 
from Amsterdam Island on 
6m. Also QRV during the 
day (from work) on 
28.885MHz. LU1MA 
beacon on 50.087MHz. 
HC8SIX beacon on 
50.082MHz. GB3NGI 
beacon on 50.0625MHz 
from Northern Ireland. 
ZD8VHF heard in UK on 1, 
2, 5, 7 and 23 August 
between 21.00 and 23.00 
hours. 

■pt 'l&S 
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A Diamond By Any Name 

The Diamond vswr meter, above, is one of a range 
which replaced Diamond's original WLEZ range. All 
Diamond's products will carry the Diamond name in 
future. The SX200 shown covers the 1.8 to 200MHz 
range, with three power ranges, 5W, 20W and 200W. 
The meter can read RMS and approximate PEP for SSB 
and AM transmissions. The IW/fsd sensitivity makes 
the unit good for low power operations. 

The SX200 costs £65 inc. VAT. For more informa- 
tion contact Waters and Stanton, 18-20 Main Road, 
Hockley, Essex SS5 4QS. Tel: (0702) 206835. 

New Icom High 

Icom's new IC-725 all-band HF transceiver is due 
on the market during December. Features released so 
far include USB/LSB/CW tx and rx, AM rx, optional UI-7 
for AM tx and FM rx/tx. 105dB dynamic range, AGC, 
noise blanker, 10dB receive preamp, 20dB receive 
attenuator, RIT, band stacking register, semi break-in 
with adjustable delay timing and sidetone for CW, 26 
memory channels, direct digital synthesiser system, 
programmed, memory and selected mode scan, Cl-V 
system for compuer control (needs CT-17) and 
transceive functions, compatible with AH-3 HF 
automatic antenna tuner. 

Receiver frequency coverage: 30kHz-33MHz 
(500kHz-30MHz guaranteed). Transmitter bands: 
160,80,40,30,17,15,12,10m. Output power 100W. 

Paper Round 
A selection of the 

Amateur magazines re- 
ceived this month: 

Digicom 8, the maga- 
zine of the Midlands AX25 
Packet Radio Group. The 
Group can be seen around 
the Midland radio rallies 
doing demonstrations. The 
magazine Digicom appears 
quarterly. A4, 40 pages, all 
types of article. Contact 
Richard Nicol G1NZZ, 37 
Thicknall Drive, Stour- 
bridge, W. Midlands DY9 
OYH or Tim Allan (editor), 
103 Wolverhampton Road, 
Cadsall, Woves WV8 1PF. 

Irish Radio Transmitters 
Society Newsletter, Octo- 
ber 1988. A4, 12pp, lively 
and informative. IRTS £12 
p/annum to the Treasurer, 
PO Box 462, Diblin 9, Eire. 

Datacom, Autumn 
1988. British Amateur 
Radio Teleprinter Group. 
A5, 100 pages. Quarterly. 
Stuffed with information on 
RTTY. Contact Pat and 
John Beedie, Ffyonnlas, 
Salem, Llandeilo, Wales 
SA19 7NP. 

Packet Booklet 

The British Amateur 
Radio Teleprinter Group has 
published an A5, 21-page 
booklet. Beginners Guide to 
Packet Radio (no relation to 
the HRT series of almost 
the same name) by BARTG 
member Mike Martin 
G4VRQ. 

The booklet costs 95p 
plus 20p post and packing 
from BARTG components 
manager, J. Beedie 
GW6MOK, "Ffynnonlos", 
Salem, Llandeilo, Dyfed 
SA19 7NP. 

BEGINNERS GUIOE 
TO 

PACKET RADIO 

V 

fe BY 
LM..I.MARTIN G4VHQ 
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Soft Scan 

Systems and Software International Ltd of 
Washington, D.C. have expanded their Remote Con- 
trolled Scanning System line of Macintosh software 
with support for ICOM's R71-A receiver. All the features 
found in their R-7000 software, including color, have 
been included in the new RCSS R-71A software. 
Features have been added to the existing options for 
scanning by frequency ranges and banks of user 
defined frequencies for example the ability to scan by 
paired frequencies. The built-in database allows the 
user to enter a companion frequency to check for 
activity before moving on to the next primary frequency. 

The database has been expanded to include the 
ability to print a listing of all of the primary and 
companion frequency information stored in each 
record. RCSS-71A also includes a second database to 
allow the user to set up the receiver for timed program 
recording and to change frequencies and mode (AM, 
USB, LSB, etc) by time and date. 

The new RCSS for the R-71A will start shipping no 
later then December 1st, according to SASI, 4639 
Timer Ridge, Dumfries, Virginia 22026, USA. Tel 
+ (703) 680 3559. We have no information as to price. 

Upconverter 
Hunted 
Steve Hunt G3TXQ 

now has available his 
UC1332 HF Upconverter 
board for converting a 2m 
receiver into a general- 
coverage HF receiver. The 
UC1332 covers the range 
l-SSMHz in sixteen x 
2MHz bands, and comes in 
kit form (£32.50) or ready 
built and tested (£40.50). 
With the user left to supply 
case, connectors and 
switches to choice, this 
sounds like a low-cost way 
to transfer the features of 
your VHF receiver to the HF 
band. 

For further details, 
contact Steve Hunt at 21 
Green St, Milton Malsor, 
Northampton NN7 3AT. Tel: 
(0604) 858090. 

Shorts 

The RSGB is presently 
preparing the 1989 edition 
of the Amateur Radio Call 
Book. Publication is ex- 
pected in January 1989. 

The Grafton Radio 
Society has moved to a new 
venue at Holy Trinity 
Church Hall, Stapleton Hall 
Road, London N4. Meetings 
continue on the second and 
fourth Firday of the month. 
Contact Rod GOJUZ on 
01-368 8154 for details. 

The Soundwriter by 
Gravatom Technology Ltd. 
is a device which allows 
blind and partially sighted 
people to use morse code 
as an interface between 
keyboard and operator to 
produce visual text. More 
information next month. 

Stop Press: Will Bernard Pallett please write to us again. 

Two Metre 
Repeater Timer 
July 1988 

The author has contac- 
ted us with an error in menu 
option H of the Basic pro- 
gram accompanying this 
article. To correct this, he 

has modified two program 
lines thus: 

Delete line 730. 

and alter line 741 to: 

741 FOR A = 12to 13:PRINT 
TAB(6,A);CHR$(141); 
CHR$(132);Q;"MH2 = 
Channel ";CH;" ";NEXT A 

Worksop 

Saturday, September the 24th 1988 at 1400 BST 
saw the culmination of twelve months' hard slog for 
members of Worksop Amateur Radio Society, as 
reported in last month's Radio Today. In brilliant 
autumnal sunshine, Councillor Mrs Emma Bloomer, 
Chairman of Bassetlaw District Council, cut the red, 
white and blue ribbon across the entrance to Worksop 
Amateur Radio Society's new clubhouse. 

Present at the opening ceremony were leading 
members of Bassetlaw District Council, Mrs Joan 
Heathershaw — immediate past-president of the RSGB 
and representing them at this event — representatives 
of the local business community who helped in the 

project and four German amateurs from Worksop's 
twinned town of Phungstadt. Also present were the 
General Management Committee of Worksop Amateur 
Radio Society, and the club members. 

Mr George Pool GODKQ, Chairman of Worksop 
Amateur Radio Society, welcomed all visitors to 
Worksop and thanked them for attending. Mr Pool 
explained to the guests present how WARS would be 
taking the RSGB's YEAR initiative firmly on board, by 
visiting schools in the Bassetlaw area to demonstrate 
amateur radio, and talk about career opportunities. 

He went on to talk about how WARS would also be 
running an RAE course, filling in a huge hole left by the 
withdrawal of the North Nottinghamshire College from 
RAE teaching. Mr Pool concluded by explaining the 
excellent work carried out by the RAYNET organisaton, 
in particular, 288 Group Bassetlaw RAYNET. 

Mrs Joan Heathershaw made a speech 
congratulating members of the Worksop club. She told 
the councillors and guests present that Worksop 
Amateur Radio Society was continuing the work 
started by Marconi (who was himself a member of the 
RSGB) by creating a centre to encourage the youth of 
today and tomorrow, into a career in elecronics via 
amateur radio. 

After the speeches, Mrs Bloomer and Mrs 
Heathershaw were both invited behind the bar to pull 
the first pints of beer for the members. Finally, Mrs 
Bloomer, Mrs Hethershaw and the club's president, Mrs 
Elsie Chadwick were all presented with bouquets by 
Adel Cooper, daugher of the late Colin Cooper, a much 
missed club member. 

Kevin Fox 
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Cirkit WINTER '88-89 

CATALOGUE IS OUT NOW! 
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and features many new products: 

Books - 12 Latest Titles 
Navico 2m Transceiver 
Miniature Mains Rocker Switches 
8 Channel Logic Analyser 
Collet Knobs and Caps 
2.4GHz Frequency Meter 
10.7MHz Ceramic Filters 
Broadcast Band FM Tunersets 
RF Dip Meter 
IEC Mains Connectors 
Scanning Receivers - New Models 
100MHz 3 Ch Oscilloscope 
RF and AF Signal Generators 
Pyropen - Cordless Gas Iron 
High Temp Elec Capacitors 
Miniature Analogue Multimeter 

Plus discount vouchers, easy to enter 
competition and feature project. Available 

from your newsagent or directly from Cirkit. 

PRICE £1.30 

Cirkit Distribution Ltd. 
Park Lane, Broxbourne, Herts EN10 7NQ 
Telephone (0992) 444111 Telex: 22478 
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THE UK's SCANNER SPECIALISTS 

BLACK JAGUAR Mklll 
Probably our mos' popular handheld 
scanner with 16 memory channels 
and selectable AMFM reception. 
Very sensitive receiver covering:- 
26-30MHz, 60-88MHZ, 
115-178MHZ, 200-280MHz, 
360-520MHz. (approx) 

£235 
200 XLT 

Handheld scanner 
with 200 channels of memory 

scan covering;- 29-54 Mhz, 
118-174 Mhz, 405-512 Mhz, 

806-956 Mhz 

£249 

Rgnhrnt- 210 XW 
NEW Base station scanning Rx 
with 20 channel memory scan 
covering: SO-SOMHz, 
136-174MHz, 406-S12 MHz. 
12 Volt or mams. 

£179" 

55 XLT 

A super NEW low cost 
handheld scanner with 
10 memories and covers:- 

29-54 MHz, 136-174 MHz, 
406-512MHz £00-99 

S t: 

Rgnhrnf 800 XLT 
40 Channel Base Scanner 
Covers: 29-54MHz, 118-174MHz, 
406-512MHz, 806-912MHz. 
Complete with AC adaptor 

£229 

NEW 580 XLT 
Ror>nrr>-t- 

70 XLT 
R or> 

Pocket size scanner 
with 20 memory scan 
covering 66-88 Mhz, 

118-174 MHz, 406-512 MHz 
Complete with carrying case, 

earphone and charger unit, 

£149" 

VISA 

100 Memory channels covers: 
29-54 MHz, 118-174, 410-512 MHz. 

£199 Requires 12V DC supply 

USE YOUR CREDIT CARD FOR IMMED 

HOTLINE (0705) 662145 

NEVADA COMMUNICATIONS 
189 London Road, North End, 

Portsmouth P02 9AE. Telex: 869107 
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Letter of the Month 

Reds have less red tape 
Facing the force of Bureaucracy is 

frustrating, particularly when acting for 
a third party. Recently I made the futile 
attempt to obtain a temporary licence 
for a colleague, 0K1MYN, who was to 
be my guest for two weeks in August. 
My applications, beginning in April, 
included full documentation of 
OKIMYN's amateur status and a letter 
from the Central Radio Club of 
Czechoslovakia. I had no success. 

The DTI reminded me that the UK 
leads the world in amateur radio, but 
that a letter of agreement with the 
Czech authorities must be in force for 
the application to be processed. This 
answer was of no comfort to me or my 
friend, particularly considering that I 
have been issued with the temporary 
Czech callsign OK8AEE on three 

Nodal Omissions 
As a comparatively new member 

of the Packet Radio Clan I found your 
September '88 article on the subject 
more than useful. The October BBS 
article was also most helpful and 
informative, but, alas I have the 
NODEvember issue and discover no 
NODE info as promised in Oct. I can 
only assume that the omission was 
that there was NODEbody there to 
write the item (not even Digi-Pete). 

My immediate reaction could not 
be digi-peted either. 

However, as I enjoy HRT when it 
arrives at my front door mailbox I will 
take NODE offence. I would, however, 
like to read the article sometime. 

Yours faithfully (NODEwiser than 
before). 
— W A Hewitt, Perry Barr. 

We admit, there was NODEfence for 
the NODEappearance of NODEs in 
NODEvember, but if you turNeoODEver 
to page 24 in your December Ham 
RadiNODE Today, we are sure your 
NODES was put back in joint. PS — 
You may have heard what we said, 
when we discovered Packet Radio 4 
was promised on the cover and we 
hadn't run Part 3 yet, without using 
your set! — HPA 

separate occcasions, simply and with 
the minimum of documentation. 

Come on UK Amateurs. Speak out. 
Let's show our faceless lawmakers that 
fraternity means more to us than the 
DTI seems to think, and that the 
benefits of such fraternity could be 
experienced by visiting amateurs 
without putting the airwaves at risk. 
— F. Goddard G40VS, Doncaster. 

/ think you have made a good point. 
The telling point for me was that a 
temporary licence was issued in the 
other direction with no problem. It may 
be that the DTI have no legal 
mechanism to issue a licence in the 
case you described, in which case the 
legislation would appear to be 
unreasonable in this respect. — 
G3YZW 

Callsign Drifts 
On purchasing the latest issue of 

your mag, November '88, I was 
disturbed to find that you have 
published a letter on page 8, entitled 
Pirate Aid, with my callsign at the end. 

Please be informed that I did not 
sent this letter and although I may 
agree with its contents, I certainly am 
not the author. 
— G4 UPG, Quedgeley, Gloucester. 

Our apologies. I have consulted the 
original letter, and the callsign does 
indeed look like yours, but if you turn it 
carefully to the light and squint at it, it 
appears as G4 VPG (I hope, for I can't 
read the neat little signature, and there 
is no address). We have trouble reading 
folks' handwriting at times (mea 
especially culpa in this department) but 
it is unusual for both the squiggle and 
the printer to be equally obfusticate. — 
HPA 

Stamps Thanks 
I'm writing to thank you for your 

donation of £20 following my letter 
regarding stamps for the purchase of a 
TxRx for a local disabled Amateur 
friend. 

Since you placed my request for 
used stamps in HRT, I have had a lot of 
stamps sent to me from all over the 
world. Thanks to your advert. Thank 
you once again and I hope that you will 
thank all those who sent me used 
stamps. Our project continues to go 
well, but to all those who have written 
asking if we want more stamps sent 
on, I can only say, yes please, all 
surplus stocks will be put to another 
good cause. 

Best wishes. 
— John Allsopp G4YDM, 30 

Manor Park, Concord Village, District 
11, Washington, Tyne and Wear IME37 
2BT. 

Certainly we will. It's nice to see 
something as attractive as stamps 
being put to a good cause after their 
trip on behalf of the post office, 
instead of chucked. Dave Bobbett was 
keeping stamps for you, and we will go 
on doing so. 

I am told used stamps are sold by 
weight to stamp dealers for making up 
Into packs for foreign collectors — the 
pretty one cost more, but the boring 
everyday one are still worth something. 
- HPA. 

Russian At Speed 
My gripe is about all those soft 

hearted gripers out there who can't or 
won't make the effort to learn and pass 
their morse test. Half the fun of life is 
overcoming obstacles to achieve one 
aim, otherwise it lacks value. 

Some of the activities on 2m and 
no doubt higher are deplorable because 
it has been too easy to get on the air. 

Another point to consider, for 
those 'distraught' by the morse hurdle, 
is that in Russia, for example, 24wpm 
is the minimum speed to be obtained. 
Also English has to be learned by many 
of our overseas friends, and the equip- 

We regret that Ham Radio Today cannot 
reply to queries individually. Every month 
we publish a section of the most 
interesting. We will endeavour to answer 
straightforward queries about the back 
issues index if readers enclose an SAE and 
much patience. It helps if letters and back 
issue enquiries arrive on separate sheets of 
paper, although the same envelope can be 
used. 
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Experience Speaks 

Having read the RSGB draft 
proposals on this subject, I find that, 
interspersed between the padding and 
the cliches, there appear to be a few 
basic points the truth of which have 
been obvious to most Amateurs for a 
long time. There are also several 
suggestions which I regard as ill- 
considered or impractical or downright 
dangerous. 

Yes, of course we should do 
everything possible to introduce 
youngsters to our hobby and 
encourage them to stay, but I would 
seriously question the necessity for 
any form of novice/student/easy 
transmitting licence. The plaintive 
demand for such a licence has been 
around for as long as I can remember 
and has always come from those who 
are either bone idle and want 
everything handed to them on a plate 
or those who simply imagine that the 
RAE and/or Morse Test is completely 
beyond their abilities. CB fulfils that 
requirement admirably. 

I have been teaching the RAE and 
associated constructional classes for 
many years, with considerable success 
as several hundred Amateurs around 
Nottingham can testify, and feel well 
qualified to comment on this aspect of 
the discussion. 

In any typical RAE class most of 

the students start with no previous 
knowledge of the subject. Their ages 
range from under 14 to well past 
retirement and their educational 
backgrounds vary just as widely. 

They all have one thing in common 
— a real and determined interest in 
Amateur Radio. 

Of course, as you would expect, 
most of those with some previous 
electronics training have no difficulty 
with the course or the exam and 
generally achieve very good results. 
The fact which the proponents of this 
scheme clearly do not appreciate is 
simply that most of those without any 
previous knowledge of electrical 
matters, never mind radio, also pass, 
first time — many achieving a well 
deserved reward for their hard work 
and keen interest in the form of a 
Credit or Distinction. 

I see no justification for any 
attempt to introduce a lower standard 
of examination. Such easing of 
standards already well within reach of 
anyone prepared to make the effort can 
only lead to the general degrading of 
Amateur radio. The further suggestion, 
on page 4 of the Draft, that the exam 
should be passable by illiterates can be 
regarded as horrific, incredible or 
hilarious depending upon one's state of 
mind. 

The Draft Report states that there 
is a "tendency to purchase and use 

elaborate and expensive commercial 
equipment". Whose fault it that? High 
powered (and high revenue!) 
advertising together with publication 
of mainly "high tech" articles in 
Radcom and other magazines must 
give the impression to any potential 
newcomer that only after having 
attained a degree in electronics and 
taken out a second mortgage is it 
possible to participate. 

Obviously we must encourage 
new blood into Amateur radio and 
showing clearly that an enormous 
amount of inexpensive pleasure can be 
achieved from the simple, straight- 
forward approach is an essential part 
of the campaign. 

There are already many good and 
simple kits on the market. The RSGB 
would serve no useful purpose in 
getting involved in this field — if 
anything such involvement would 
probably increase the prices of the kits. 
Far better for the RSGB to try to 
promote real Amateur radio through 
the medium of Radcom and possibly 
by publishing a reasonably priced 
magazine for the down-to-earth 
constructor. D-l-Y Radio is a start, 
although I found the contents a bit 
bland and, seemingly, aimed at the 7 to 
10 age group. Have a look at the G- 
QRP Club's "SPRAT" if you need a few 
ideas! 
- Alan Lake G4DVW 

ment availability is not so good. 
For those who would advocate the 

elimination of morse altogether, may I 
point out the simplest equipment, a 
one transistor oscillator, can be utilised 
to send a message by this means, and 
perhaps save a life. 
— P. Wilkinson GOUT, Alford, Lines. 

Golden Oldies Called 
I have no more to add to the letter 

from R. J. Shaw in the November issue, 
other than to suggest you run some 
reviews on the AR88, HRO, etc. They 
would definitely be of more interest 
than the black box ones. 
— Alan Hobden, Battle. 

Fire resistant 
I had set myself the task of 

building the QRO PSU project in the 
January 88 issue with the absolute 
minimum of expenditure — time not 
being important. So I have slowly 
acquired various bits of hardware from 
rallies, junk stalls etc, and was on the 
lookout for an old electric fire element 
to provide wire for the high power half 
ohm resistor as suggested. 

While accompanying the wife and 

kids to a local fund raising garden fete I 
spotted an old electric fire for 50p. I 
couldn't convince the vendor to sell the 
element separately — or cheaper — so 
I faced the prospect of carrying the 
whole fire around on a rather warm 
afternoon. I decided the budget could 
manage 50p, bought the fire, 
dismantled it on a rather offended 
lady's clothes stall, and feeling a bit 
conspicuous, decided to dump the 
bulky carcass. I spotted a waste bin, 
walked purposefully up to it, placed my 
new purchase — still bearing its price 
tag — in it, and retreated without 

looking at anybody. Then I heard a 
conversation: "Did you see what that 
bloke just did?" and then a more 
familiar voice, "Oh, that's just my 
brother in law!" 

I realise that this letter does not 
mention the novice licence or the A/B 
Class Wars, but I thought it might raise 
a smile. 
— Dave Seton G7AiM, Cheadle. 

Why the surprise? I'm sure you can be 
nicked for starting a fire in a waste bin, 
but the law doesn't say anything about 
stopping one! 

£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 door's 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 letters 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 SAB. 
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ICOM 

IC-3210E Dual Band FM Mobile 

■ 

ICOM 
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• Full crossband duplex. 

• 20 double-spaced memory 

channels. 

• Built-in duplexer 

• 4 priority watch functions. 

• 25 watts output. 

If you are newly licensed or just 
undecided about which band to operate first, 
then the new ICOM IC-3210 is just the answer. 
This dual band FM transceiver is ideally 
suited tor the mobile operator. Transmit on 
one frequency and receive on the other and 
you're operating full duplex. It's just like 
talking on the telephone. 

Programmed, memory and 

selected band memory scan. 

Variable LCD backlight 

intensity. 

Tone squelch and pocket beep 

functions (optional). 

The simple and well laid-out front 
panel ensures quick and easy operation of 
all its many functions. A great convenience 
when driving. Optional accessories available 
are the UT40 tone squelch board. HS15 4- SB 
mobile microphone and switch box SP8 
external speaker and PS45 AC power supply. 

Icom (UK) Ltd. 
Dept HRT, Sea Street, Herne Bay, Kent CT6 8LD Tel: 0227 363859. 24 Hour 
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Seasons Greetings to you all 

"75" Series Transceivers 

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

2 Meters 
ICOM's 25 watt IC-275E is a superb transceiver for contest 
operating and for generai DX working. This prestige 

144MHz multimode is also available as a IC-275H 100 watt 
version, which requires an external AC supply. 

70cms 
Enjoy 430MHz operation with the 25 watt IC-475E, of go high 
power using the IC-475H. An optional CT-16 Satellite 
Interface Unit is available for combining ICOM "75" trans- 
ceivers for easy tuning. 

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

With the introduction of the "75" series you now have all the 
technical quality you'll need to enjoy VHFand UHFcommuni- 
cations. For more detailed information on these transceivers 
contact your local ICOM dealer of ICOM (UK) Ltd, 

Helpline: Telephone usfree-of-chargeon 0800 521 ^5, Mon-Fr. 09.00-13.00 ana 14.00-17.30. This service Is strictly for obtaining information 
about or ordering loom equipment. We regret this cannot be used by dealers or for repair enquiries and parts orders, thank you. 
Datapost: Despatch on same day whenever possible.   
Access & Barclaycard: Telephone orders taken by our mail order dept, instant credit & interest-free H.P. vs* 
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Beautiful 

Listening to the 20m band of an 
evening and an endless stream of 
stations working DX with large 
commercial yagi antennas, the 
average UK suburban radio amateur 

hand, my attempt to free distressed 
GO of Orpington from DX despair is 
very definitely revolutionary in 
intention. 

Let us now get down to brass 

A small, cheap antenna will get you where you want 

to go, says Steve Ireland G3ZZD. 

can be quickly driven to despair. 
Looking out of the window at the 30 
to 60 foot of garden — if he or she is 
lucky — and reflecting on the state of 
the family bank account, the 
possibility of putting anything like this 
up is about as good as finding a yeti 
in Surbiton. 

What usually seems to happen 
with newly licensed amateurs is that 
attempts are made to work the rare 
stuff using some form of multiband 
dipole or one of the number of ultra 
compact multiband beams, with a 10 
foot span or so. The result in the first 
instance is usually disappointment, 
and the second instance is often little 
better, despite the considerable 
expense. 

What happens next is unhappi- 
ness, moaning to one's fellow subur- 
ban handicapped radio amateurs and, 
in extreme cases, giving up the hobby 
altogether. This article and its sequel 
are about remedying the situation, 
about working DX beyond your wild- 
est dreams — with luck, of course — 
with the aid of a lot of patience and 
a few hundred feet of Woolworths' 
twin flex. 

The title of this article I have 
borrowed from the excellent book by 
Dr E F Schumaker, which looks at the 
economic structure of the Western 
world in a revolutionary way. While 
the basic designs I'm intending to 
describe can hardly be termed revolu- 
tionary, I believe there is some origin- 
ality — and a lot of craftiness — in my 
application of them. On the other 

I   

tacks. This article will primarily tackle 
the HF bands, that is 20, 15 and 10m, 
its successor 160, 80 and 40m. 

To start with, let us deal with the 
very worst case of space, and the 
very simplest of antennas. But let us 
also make the first and most funda- 
mental of our philosophical decisions. 

In an ideal world, everybody 
would have enough room and enough 
money for a rotatable multi-band 
beam with at least three elements 
and raised at least thirty feet in the air. 

The world is not ideal and we don't. 
Now, what such an antenna would 
give is the freedom to work all three 
of the HF bands and point our 
antenna at any part of the globe, 
whenever we want. 

In the real world, most of us are 
restricted in the times we can operate 
and, therefore, according to the pro- 
pagation, to the places we can 
contact. For example, if the only time 
you can get on the air regularly at this 
point in the Sunspot cycle is before 
breakfast, say, mainly during the 
summer months, then HF conditions 
will tend to favour Australia, New 
Zealand and the Pacific. 

Also, in the real world, many UK 
DX-orientated amateurs are inter- 
ested in working a particular part of 
the world. In my experience, this is 
often because interest stems from 
working a number of stations there. 
This, in turn, is usually because the 
only time of day these UK stations 

Boom is made of a length of 
%in half dowel {see Table 1.) This is held in place by a 3x1 in strip of leather and 
two small screws. See Fig.3. 

Wire is fixed to the boom 
by drilling small hole in 
the half dowelling. 

75 ohm balanced 
twin feeder DRIVEN ELEMENT 

maximum radiation 
jl. 

Nylon cord 
Lightweight insulator 
(small rectangle of perspex} 
1x2in, drilled 1x2in(d 

Lightweight insulator REFLECTOR 
\ Nylon cord 

Stub 

\ Lightweight insulator Nylon cord 

Lightweight insulator 
^ Nylon cord* 

Fig. 1 The basic 
antenna. 

Piece of wire used 
for shorting stub 
(see text) 

•Nylon cords serve to guy the antenna, 
as well as keeping it in the correct shape. 
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'X' — At least two guy 
ropes should be attached 
at this point. In my case 
I was able to attach guy 
ropes to conveniently 
located trees. 

Jubilee clips 
\ 

'X'— 

x^ — 
S2.i"S 

m to C. 

tM 

Fig. 2 The 
supporting 
mast. 

LAWN 

Sections of mast are held together 
with a pair of jubilee clips. 
Ensure each section overlaps the 
other by at least 1 metre. 

L 

get on the air is when that part of the 
globe is coming through — which 
brings us neatly back to where my 
argument started. 

What all this boils down to is that 
a fixed beam antenna can be per- 
fectly adequate for this kind of 
working. Once you have worked all 
the states in Australia, you can 
always re-fix your beam on the US 
and work the states there, operating 
hours permitting. 

Once you have chosen your di- 
rection, choose your HF band to suit 
your available operating hours and 
the prevailing band conditions. With 
the approaching sunspot peak, we 
have the chance to choose 10m and 

a very small antenna, if we desire. 
Right then, what are we going to 

use for our single band fixed antenna? 
At worst, something that will out- 
shoot those shrunken two element 
mini beams. At best, something that 
on its band should leave those rich 
types with their TA33 or TH3 type 
multi-band beams for dead, without 
scaring the neighbours. 

The inspiration for my TA33 
killer' came from an article by Sant 
Kharbanda, G2PU, on using delta 
loop antennas on the LF bands in 
Ham Radio Today October 1983. 
Quad and delta loops perform very 
well close to the ground, giving lots 
of low angle radiation, unlike dipole- 

based antennas. 
The antenna is basically a two 

element delta loop antenna, giving a 
gain of about 6 to 7dB over a dipole. 
Actually, if a dipole was erected at the 
same 25 to 30 foot height as our 
delta loop beam, it would be a lot 
more than two 'S' points down on the 
beam! 

The basic antenna construction 
is shown in Fig. 1, while the 
supporting mast is shown in Fig. 2. 
The room taken for a 20m version can 
be as little as a square of suburban 
garden, 25' by 25'. The elements are 
constructed from Woolworths white 
5 amp twin flex, split into two, and 
fed with 75 ohm twin feeder, avail- 
able from your local radio emporium. 
The whole set up, including the 
wooden mast, should leave you 
change from £35, even if you buy 
absolutely everything. 

The wooden mast and boom 
should be varnished or creosoted to 
protect them from the weather. The 
hole for the mast is simply dug with 
a garden auger, which can be cheaply 
hired from the local tool and plant 
centre for a day. The last time I went 
to hire one, I was told I could choose 
between a hand-operated or motor- 
ised version. A three-inch diameter is 
adequate for our mast and leaves a 
neat round hole in the centre of the 
lawn or garden. Try to get a hole at 
least 1m deep. I can manage this even 
in my present soil of heavy London 
clay. 

Dimensions of the antenna for 
the middle of the most used bands 

z 
Q □ 

J 
w. 

You Sure f / meo-n. 
I Am ypectin^ call ex 

]> 
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Two holes 1/8in 
spaced 1^in apart 

Boom 

Fig. 3 Details of the 
mast construction. 

Semi-circular depression made 
with an abrafile or similar. 

END VIEW 

20, 15 and 10m, are shown in Table 
1. Once the antenna has been 
erected, it is tuned up as follows: 

A short length of wire with a 
crocodile clip at each end is attached 
across the stub, made of 14/16swg 
tinned copper wire, in the reflector. 
With the help of an assistant and a 
pair of step ladders, and with the 
station receiver tuned in to a steady 
signal from the area you are desiring 
to work DX in, the length of wire is 
slid symmetrically up and down the 
stub for maximum signal strength. 
Make sure you take your hand well 
away from the piece of wire and the 
stub when taking the 'S' meter 
readings! 

Once the point of maximum 
signal strength has been found, the 
piece of wire is substituted by one of 
similar length, soldered across the 
stub in the same place. If the standing 
wave ratio (SWR) of the antenna 

seems high, the director loop may 
need slight lengthening or shorten- 
ing. 

A single element delta loop may 
be used if space is short. One fellow 
G3 of my acquaintance, who has 
worked well over 200 countries on 
the HF bands, used a single loop at a 
similiar height to this on 20m, in 
preference to his two element mini- 
beam. The single element version cut 
for 20m will also work well on 10m. 
Simply make up the driven element 
loop to the same size as detailed in 
Table 1. 

The single element antenna will 
be bi-directional and in my experience 
will easily out perform a dipole at the 
same height for contacts over 
2000km distant. 

Those without a garden to put up 
antennas in should also be able to put 
some kind of delta or quad loop 
antenna indoors, perhaps even in the 

Band Length of each side 
of driven element 

Length of each side 
of reflector Boom 

20m (U.IMHz) 7.23m 7.41m 30/3.5 m 

15m (21.1MHz) 4.83m 4.95 m 2.62m 

10m (285MHz) 3.58 m 3.67m 1.75m 

Note: The overall length of the driven element 
is calculated from 306/f(MHz) in metres; 
whereas the overall length of the reflector= 
313.6/f(MHz) in metres. 

Table 1. 

form of a beam. Of all the basic 
resonant types of antennas I have 
used, the full wave length loop, 
whether in triangular or rectangular 
form, is by far the least susceptible to 
being upset by surrounding objects. 

As a short wave listener in the 
early 1970s, I received a very con- 
sistent signal into Europe on 15m 
SSB from a VE8 station in Canada's 
North West Territories, just inside the 
Arctic circle. This station actually 
used an indoor 2-element quad, fixed 
on Europe. 

Operating from a radio shack 
located on the first floor of a building, 
the operator had noticed that a quad 
loop, slightly flattened, would fit 
around one wall of the shack, facing 
Europe. It so happened the other 
facing wall was between 0.15/0.2 of 
a wavelength distance and so he 
decided to add a reflector as well. 

There is no reason why a similar 
approach should not be tried in the 
loft space of a semi-detached subur- 
ban. While metal objects such as old 
water tanks and trunks are going to 
affect the resonance and directivity 
of the antenna to some extent, some 
gain over a dipole in the desired 
direction will usually be obtained. 
Why not give it a try? 

Overall dimensions for a quad 
antenna are the same as for the delta 
loop ones, in Table 1. Divide by fourto 
get the length of the sides, instead of 
three. 

Do not worry if you are unable to 
fit an antenna which is exactly square 
or equilateral into the space available. 
In the case of the delta loop, for 
example, you can make one of the 
sides up to 20% longer than the other 
two, without affecting the perform- 
ance of the antenna to any noticeable 
degree. 

To erect the antenna, assemble 
the top two sections of the mast, the 
boom, and wire elements. Walk the 
complete assembly upright and 
attach to the 3m bottom section of 
the mast, which has already been 
half buried in the ground. 

Next, the other ends of the guys 
supporting the mast attached at 
point 'X' should be attached to pegs 
in the ground. Finally, the antenna 
elements which have been hanging 
loosely, should be pulled into the 
correct shape and their guys also 
attached to pegs in the ground. 

Take the feeder into your shack 
and away you go. Good DX! 
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OUR SONY ICF-2001D COMES WITH 

fh INC FREE 

PEACE OF MIND! jtZW SECURICOR 

The Sony ICF-2001D is one of the most popular portable receivers 
in use today. In fact it is the only portable receiver that we would 
recommend for the serious listener who wants base station 
performance in a package that is completely transportable. But just 
as important as the performance is the after-sales service, and that 
is where we excel! Our technical knowledge of the SONY product 
range is second to none and nobody has been selling the ICF-2001D 
for longer than we have. 

So when you purchase this receiver from us, it is nice to know that 
not only is it genuine SONY UK guaranteed stock, but also it is 
priced very competitively and backed up by a solid after sales 
service promise. And just to give you complete peace of mind, if 
within seven days of purchase, you can find this receiver stocked and 
advertised by any other SONY appointed dealer at a lower price, 
we will match it and give you a refund of the difference! 

Retail & Mail Order 
0702 206835 
0702 204965 

Hornchurch Retail 
0402444765 

Mte s 

)TA(NTO(N 

mmm 
&mm § 
mmm 

18-20 Main Road, Hockley, Essex SS5 4QS EC Wed. 
12 North Street, Hornchurch, Essex RM11 1QQ EC Wed. 

Our frequency manuals are a "musf' if you want to get 
the maximum benefit from your SONY receiver. The 
latest copy of "THE UK LISTENERS FREQUENCY 
LIST" is available directly from us and gives 
comprehensive listings of air, marine and press services 
around the world, 150 pages packed with frequencies 
and receiving data. £6.95 plus £1 post if ordered 
separately. 

NOW AVAILABLE DIRECT TO THE CUSTOMER 
f?, Eiacttonid Are pleased to announce our range of products and services 

FM CB TO 10 METRE CONVERSIONS 
Coverage of this module is 29.310 to 29.700MHz in straight lOKHz sequence over 
40 channels. The unit also has switchable capability for a Repeatershift band. This 
gives 29.310 to 29.700MHz on RX and 29.210 to 29.600 on TX. 
Unlike other modules this is a complete replacement synthesiser and will convert 
CB's with the following PLL's. 7131,7137, TC 9106 and TC 9119, A variant is available 
to suit uPD 2812 and MC 145106 legal radios. 
Ready built module and comprehensive instructions £24.95 
Supplied and fitted to your radio £45.00 inc p&p 
Note that we can also supply new and second hand converted radios from stock, 

Multimode CB to 10 METRE CONVERSIONS. 
Our Multimode Band Converter MK 1 is a programmable module which allows 
conversion of most multimode CB radios for 10 metre or transverter applications. 
Coverage is normally 28.000 to 29.700MHzand the module is suitable for most SSB 
radios using PLL 02A MB 8719 and MC 145106 PLL's. Repeatershift is also included. 
Fitting is a fairly simple matter with the standard instructions but an optional technical 
manual is available which gives far greater detail. On some radios other mods are 
required to obtain full coverage, full details are in the manual. Our full fitting service 
is available and we can usually supply ready modified radios. 
Module price £21.00 Fitted prices on application 
Technical Manual £4.50 

Frequency Controller 2000 DX 
Imagine a 5 digit frequency display unit which operates on receive and transmit. 
Imagine it can operate on AM, FM, CW and SSB. 
Imagine it will operate on any Multimode CB radio using a 145106, MB 8719or PLL 
02A Phase Locked Loop whether the bands are crystal, logic or combination 
derived. 
Now imagine that you can switch from 
channel switch control to 2000 control 
giving you continuous scanning control 
over 28 to 30MHz in 5KHz steps. 

THIS IS THE FC 2000 DX 
Unit Price £125.00 
Fitted prices on application Available iate November 

V-V. 

SPEECH PROCESSORS 
What is speech processing? 
The voice signal from a microphone averages only about 30 per cent of the 
maximum possible. This is due to high intensity spikes from vowel sounds, which 
do not aid clarity, determining the maximum level which can be used. Processing 
compresses these spikes whilst amplifying the wanted consonant sounds. In 
addition, frequencies below 500Hz and above 3KHz, which do not aid clarity, are 
removed. Our processors, which have 36dB gain, raise the average voice signal to 
approximately 90 per cent of the maximum all the time. 
The result, LOUD audio, even from a whisper. 
Two processors are on offer, the SP1 which is a module to fit inside the radio and 
the SP 2000 DX a full function stand alone unit. 
TheSP 1 
is a variable and switchable unit. Output level and limiting are presetlable and the 
solid state switching allows bypass operation at the flick of a switch. 
Module £17.95 including comprehensive instructions 

SP 2000 DX 
A stand alone unit giving full control over transmitted audio with full function controls. 
These include Mic Gain, Limit Level, Output level, separate power and limit level 
LED's and three position OFF, Thru and Process Switch. This competitively priced 
unitoffers superior audio in an attractive unit at an affordable price. Available early 
November price £39.95. 
Stocks will be limited at first so order early to avoid disappointment. 
FM NOISE SQUELCH 
A noise sensing squelch system to automatically eliminate white noise between 
transmissions regardless of signal strength, retains original squelch action. A must 
for mobile operators. 

CRYSTAL FILTER KIT 
Will replace most 10.695 ceramic filters. Includes buffer amps to counter the higher 
insertion loss of the crystal unit. Incorporates gain adjustment. £8.00. 

FM MODE CONVERTER 
The FMC 2 will add the FM mode to radios employing a 455KHz second IF. The 
module carries provison for demodulation and drive for VCO applied transmit audio. 
Module size 51 x31mm. 
Module £12.95. 

J. D. Custom Electronics 

18 DEANS WAY, EDGWARE, HAS 9NL. TEL: 01-9061225 
Hours of business: Mon.-Fri. 9.00-5.30. Saturday 9.00-1.00. 
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Our series of Pye ex-mobile radio 
conversion projects featured in HRT 
has been very popular with readers, 
a tremendous amount of feedback 
having been received asking 'when's 

way professional gear to be VHP and 
UHF only, operating solely on AM or 
FM. Not so, if you know where to look 
you'll find a blue box with the label 
SSB130 on it, at the 1988 Elvaston 

Chris Lorek G4HCL brings a surplus HF-bander up 

to date. 

the next one?' Already thousands of 
amateurs have successfully gained a 
second rig at very low cost either for 
use when mobile or portable, or for 
use as a stand-alone packet radio 
station for club natter channel use. 
Others coming into the hobby for the 
first time have found that getting 
started in amateur radio need not 
cost a fortune! As a result, our 
resident conversion expert has been 
shaken into activity again, so here we 
go with what you've been asking us 
for. We're starting with what many 
newly-licensed amateurs ask us for, 
getting onto HF without breaking the 
bank. We show you how by using the 
Pye SSB130 FIF transceiver. 

100W SSB on HF? 

Many amateurs consider ex-two 

Castle Rally for instance a number of 
these were being sold from £50 
upwards by one trader. 'What's the 
catch?' you may ask. Well, in com- 
mon with most other ex-PMR gear it 
operates on several crystal controlled 
channels, great for net use but I'll also 
be showing how to incorporate a VFO 
or synthesizer add-on to give greater 
flexibility. It also operates on pre-set 
bands, and readers of my previous 
conversion articles will know I'll be 
showing you precisely what to look 
for when buying to make sure you 
come away with exactly what you 
need. Yours truly has now used an 
SSB 130 for over 5 years, as well as 
providing many pleasant SSB con- 
tacts on 80m and 40m it is also used 
for the FIF port of my FIRVFIF packet 
radio node, allowing the main trans- 
ceiver to be freed for other use. 

Features 

The set covers 2MFIz to IBMFIz 
in three pre-set ranges, and was built 
to operate on six crystal-controlled 
channels each operating on USB, 
LSB, CW, or SSB with inserted carrier 
to provide AM. Plug-in power supplies 
allow operation either from the AC 
mains, or from 12V or 24V DC 
supplies for mobile or remote use. A 
pair of 6883B power tetrodes are 
used in the final transmitter amplifier 
to provide an output of 100W peak 
envelope power, the remainder of the 
set being solid-state. Six SO-239 
coax aerial connectors on the rear of 
the set allow you to connect separate 
aerials for each frequency range if 
needed, you can of course common 
any or all of these up as required for 
multi-band use. 

There are two versions of the set, 
the most common being the 
SSB130M, designed primarily for 
mobile operation. This features a 
built-in speaker, volume and squelch 
controls, mode switch, a large six- 
channel knob, and a 'trim' control 
acting as a receiver clarifier (RIT). A 
small control box may be connected 
if required to enable the relatively 
large set to be mounted remotely in 
the vehicle. The SSB130F is similarto 
the 130M apart from having an 
elongated facia housing a metering 
panel and VOX facilities. 

The DC power supply fits into an 
opening at the rear of the set, note 
that different plug-in units are used 
for 12V and 24V although these 
appear physically similar — look at 
the attached metal label riveted onto 
the unit to check. The AC supply 
comes in a black case fitted with a 
thick multi-way lead plugging into the 
rear PSU opening in the SSB130. 
Make sure when purchasing your 
SSB130that you also obtain a power 
supply, these sometimes being sold 
separately. 

Frequency Ranges 

As you will see, the set may be 
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Assembly Part No. Bands Covered 

AT27112/1 LOW'LOW 
AT27112/2 MID/MID 
AT27112/3 LOW'MID 
AT27112/4 MID/HIGH 
AT27112/5 HIGH/MID 
AT27112/6 HIGH/HIGH 
AT27112/7 LOW/HIGH 

Assembly Part No. Bands Covered 

AT27111/1 LOW/LOW 
AT27111/2 MID/MID 
AT27111/3 LOW/MID 
AT27111/4 MID/HIGH 
AT27111/5 HIGH/MID 
AT27111/6 HIGH/HIGH 
AT27111/7 LOW/HIGH 

Assembly part numbers for the tuned circuits. 

used to cover the 80m, 40m, 30m 
and 20m amateur bands, and with a 
bit of 'stretching' the top section of 
160m if required. It is important to 
note that each batch of sets were 
individually made to order, and that 
you will find each switched channel 
position corresponds to a given built- 
in frequency range. These are divided 
into three bands: 
Low: 2MH2 - 4 MHZ 
Mid: 4MHz - 8MHz 
High: 8MHz - 15MHz 
Any particular channel fitted and 
aligned in the equipment within a 
given range may be changed at will 
with a crystal change and re-tune but 
only to another frequency within that 
range. 

You may find that many sets will 
come fitted with at lest one channel 
in each range, to allow the original 
user the maximum versatility in 
choice of operating frequency depen- 
dant upon the prevailing propagation 
conditions from time to time. This of 
course will also give you the best 
flexiblity, but I have seen the odd one 
or two sets with only the 'Low' and 
'Mid' ranges fitted, so beware. The 
operating frequencies are often 
marked on the front or rear of the set, 
if not I would advise a quick look 

inside to see which frequency ranges 
are provided. 

Identification 

To check which ranges are fitted, 
first look for any frequency label, even 
if this is out of date due to re-crystal- 
ling from change of use it would still 
have been correct at one time, giving 
a reliable indication unless the equip- 

ment was internally re-built — a rare 
occurrence. Of course not all six 
channels may have been used, so 
referring to Fig. 1 take the lid off the 
set and look at the identification 
partnumbers of RGB No. 85 (three of 
them, side by side), these are the 
TX/RX common tuned circuits with 
each RGB covering two channels. 

As the set operates as a single 
conversion TX/RX, with an inter- 
mediate frequency of 1.4MHz, you 
will need a crystal exactly 1.4MHz 
higher than each of your intended 
operating frequencies, conversely if 
the original crystals are fitted these 
will show you the operating frequen- 
cies of the equipment as supplied. So 
while at the rally, equipment sale or 
dealer's premises where you bargain 
foryourSSB130, keep a lookout also 
for boxes of surplus crystals on sale. 
At least one crystal on each band will 
certainly act as a starting point to 
help you get the transceiver tuned up 
as well as providing many QSOs 
following your CQ call if the crystals 
operate in a suitable portion of the 
amateur band. 

Tuning Up 

First of all, fit your crystals, 
remembering to place these in the 
correct channel positions for the 
fequency ranges fitted in your par- 
ticular set. If the plug-in crystal 
housing has been removed, or your 
crystals are of a different holder size, 
you may find it convenient to mount 
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Fig. 1. Alignment diagram; the bottom view. 
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suitable sockets onto a piece of 
Veroboard or similar, wiring these to 
the underside of the original crystal 
socket as shown in Fig. 3. Each aerial 
socket is numerically marked cor- 
responding to the channel number, if 
you wish to use a single aerial for all 
bands simply link all the socket centre 
pins together inside the set with a 
soldered length of wire. 

Switch the set onto receive, with 
the volume contro.l mid-way and the 
squelch control to the fully 'off 
position. You'll need some form of HF 
signal source to align the receiver, 
and you'll need to reduce the level of 
this as tuning progresses. A purpose- 
designed signal generator is ideal of 
course if you own or can borrow one, 
alternatively a strong off-air signal 
from a local amateur could be used, 
combined with reduction of transmit- 
ter power or variation of your receive 
aerial length or attenuation. 1 have 
even had complete success in the 
past simply by using a small handheld 
1kHz signal injector into the aerial 
socket to align an SSB130 onto 80m, 
the generated square wave of this 
being rich in harmonics right up to HF. 

Now take a look at the small 
ferrite cores in the tuned circuit RGBs, 
and fabricate yourself a small non- 
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Fig. 2. Alignment diagram; the top view. 

metallic tool to adjust these with, 
filed-down matchstick or small knit- 
ting needle is ideal. Do not under any 
circumstances be tempted to use a 
jeweller's screwdriver for this, apart 
from the metal having a de-tuning 
effect on the coils the use of this can 
so easily crack the brittle ferrite 
cores, making further adjustment 
impossible. 

Receiver Alignment 

By injecting a strong signal at the 
required receive frequency, remem- 
bering to use the correct aerial socket 
if these have not been linked, you 
should hear a beat tone coming from 
the speaker. All you need do now is 
simply tune the receiver stages for 
maximum audio level, reducing the 
RF signal level as required. To do this, 
refer to Fig. 1 on the common tuned 
circuit board {RGB No. 85), and tune 
L6, L7 and L4 if using channel 1, 3 or 
5, alternatively tune L5, L7 and L3 if 
using channel 2, 4 or 6, remembering 
to adjust the correct bank of coils 
appropriate to your selected fre- 
quency range. 
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Retune these again as required 
for the absolute best sensitivity. 
Having done that, you may now peak 
L3, L4, and RV1 on the receiver front 
end board (PCS No. 1), and T1 on the 
balanced modulator board (PCB No. 

■81), all for absolute best sensitivity, 
these last adjustments however 
should need little alteration if the set 
has been in previous use. Alignment 
of the common tuned circuits, ie L6, 
L8 and L4, or L5, L7 and L3 must now 
be reeated for each fitted channel, re- 
membering that each crystal position 
has its own tuned circuit line-up. 

Transmitter Alignment 

Initially turn the chassis-mounted 
capacitors C24, C25, C26, C27, C28 
and C29 all fully clockwise, and on 
the TX level set board (PCB No. 86) 
turn RV1 RV2, RV3, RV4, RV5 and 
RV6 all fully clockwise. Then set the 
TX PA coil tapping points as shown in 
Table 1, ensuring the correct link is 
used for each crystal position with its 
respective frequency range. You'll 
need a power meter and suitable 
50ohm load connected to the rele- 
vant aerial socket to provide an 
indication of transmit power, and a 
simple multimeter for tuning adjust- 
ments. 

Place the Mode switch onto LSB 
or USB, and connect your multimeter 
set to the 10V DC range between the 
power supply unit sockets TP1 and 
TP2. Operate the microphone PTT 
and adjust RV4, mounted on the 
chassis, for a multimeter reading of 
0.8V. Now place the mode switch 
onto one of the CW positions, keep- 
ing the PTT depressed. On the trans- 
mitter tuned circuit board (PCB No. 
82), adjust the appropriate C1 or C3 
capacitor (C1 for channels 1, 2, 3 and 
5, C3 for channels 2, 4 and 6) for a 
meter reading of 1.5V. Then adjust 
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Table 1 TX PA Tapping Points 

Band No of Turns 

160m 27 (Max) 
80m 18 
40m 11 
39m 9 
20m 6 
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5-PIN 270° DIN PLUG 

1 = MIC LIVE 
2 = MIC SCREEN 
3 = PTT 
5 = PTT 

Fig. 3. Crystal connections. 
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Fig. 4. The microphone connections. 
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C22 (Ch.1), C20 (Ch.2), CIO (Ch.3), 
C16 (Ch.4), C14 (Ch.5), or C12 (Ch.6) 
as appropriate for a 'dip' indication on 
the multimeter, repeating these last 
two adjustments as required for the 
greatest dip. 

By now you should be seeing 
some RF being indicated on your in- 
line power meter. Adjust C24-C29 as 
appropriate for your switched chan- 
nel to obtain maximum RF power, 
then adjust C22-C12 again for maxi- 
mum dip on the multimeter, note that 
the multimeter reading shouldn't ex- 
ceed 3V here. On the balanced mixer 
board (PCB No. 84), adjust T1 for 
maximum reading, and continue re- 
adjusting these two capacitors as 
required for maximum voltage read- 
ing, this should give around 2.6V 
when using a DC PSU and 2.9V with 
an AC PSU. Now turn the relevant TX 
level set potentiometer RV1-6 down 
until your multimeter reading drops 
by 0.1V to avoid over-driving in use. 

This procedure will again need to 
be repeated for each crystal position, 
tuning the appropriate capacitors in 
each case. You should find your set 
will now give you around 100W on 
CW and SSB transmission, and as a 
final adjustment switch the mode 
knob to one of the AM positions and 
adjust RV1 on the balanced modu- 
lator board until the indicated RF 
output is 25W. That completes the 
transmitter alignment, all that re- 
mains to be done is any slight 'tweak' 
of the appropriate crystal trimmer to 
place you on the exact frequency you 
require, you'll find this has a tuning 
range of anywhere between 0.5kHz 
and 2.5kHz depending on the fre- 
quency in use. Remember when 

]> 
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doing this to place the front panel 
'trim' control at centre position. 

CQ, CQ 

That completes the alignment, all 
you need do now is connect your 
aerial plus any tuning unit if required, 
and have some QSOs! The PA is 
reasonably tolerant of impedance 
mismatch, certainly far more so than 
many homebrew solid state PAs of 
this power level. Any low impedance 
dynamic microphone giving around 
5-10mV output will be suitable for 
SSB, Fig. 4 gives the required plug 
connections. 

You may find it useful to extend 
the crystal socket connections onto 
the front of the set, together with a 
front-panel mounted variable capaci- 
tor for frequency trimming, to save 
you repeatedly diving into the set 
with your screwdriver to net onto the 
station calling CQ just half a kHz or so 
off your frequency (yes, I've had my 
fair share of doing that!). Alterna- 
tively, you may consider building a 
small VFO to allow continuous cover- 
age. Remember the VFO or crystal 
frequency required is always I.AMhz 
above the final RF frequency, so you'll 
need to band switch your VFO as well 
between ranges. 

Tunable Additions 

A useful addition could be the 
'Minisynth PLL VFO' from Cirkit, the 
basic kit (Stock No. 41-03300) cur- 
rently selling at under £25. This uses 
a stable low frequency reference VFO 
operating at under IMHz and tunable 
over the band of interest, controlling 
a final frequency VCO (Voltage Con- 
trolled Oscillator) producing a low 
noise signal that could possibly be of 
benefit over a synthesizer approach 
on our congested HF bands. A vari- 
able capacitor and reduction drive is 
supplied with the basic kit, a further 
mixing crystal and small number of 
components are required for each 
band of interest. Hence by using this 
approach one can build an accurate 
multi-band VFO to control your 
SSB130, using the front-panel crystal 
switch simply as a band chance as a 
result. The VFO output is simply fed 
to the crystal socket connections. 

Alternatively, the technical bof- 
fins may wish to add a digital syn- 
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thesiser. Again Cirkit offer the 
MC1415151 Development Kit, (Stock 
No. 40-14151) currently selling at just 
under £20. This covers 4-6MHz as 
supplied, as such it may be used for 
the 80m band, alternatively a few 
component changes will enable it to 
be used on any or all of the other 
bands. Simple DIP switch lines are 
used for frequency control, and 
tuning methods are limited only by 
your imagination, such as diode 
arrays for fixed net channels, or 
optical couplers for up/down control. 

Using the supplied crystal, 10kHz 
steps are provided, smaller steps 
down to 625Hz may be used simply 
by reference link changes and appro- 
priate alteration of the low pass filter 
component values if required, inter- 
polation between these steps may be 
made by varying the trimmer capaci- 
tor across the reference crystal. 

So there we are, a well built 
professional HF rig at a bargain price. 
These sets, together with so many 

other pieces of surplus ex-PMR 
equipment are so often overlooked by 
amateurs simply due to lack of 
available information, I hope this 
series will fill a few gaps as a result. 
It is common knowledge amongst the 
PMR trade that a large number of 
VHF and UHF sets will be made 
obsolete under govenment legislation 
in 1990, so we are due to see a flood 
of these on the surplus market soon 
at literally giveaway prices. Watch out 
for further conversion articles in the 
forthcoming months! 

I receive many postal requests for 
further information or advice, I'm 
always happy to help wherever 
possible but please note that my 
address is NOT correct in the current 
call-book, nor is it likely to be in the 
next one, mail sent to that address is 
not likely to reach me. As a result 
please address any queries to myself 
c/o Ham Radio Today at 1 Golden 
Square, London W1R SAB. An SAE 
will guarantee a response! 
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Better make this a 
final, Jim. Some chap 
from alpha centauri 
come to collect a 
meteor scatter QSL 
card. 
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o A T 0 N G 
ELECTRONICS LIMITED 

Clayton Wood Close 
West Park 
Leeds LSI6 6QE 
Tel:0532744822 

For products ycu can rely upon 

to give amazing results 
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Frank Ogden G4JST fell in love with an antique 

filter. This valve transceiver is the result. 
Close-up of the PA circuitry 
surrounding the 807 valves. 

Valve equipment has always ap- 
pealed to me. Not that I am of 
particularly great age, just 38, but I so 
clearly' remember the government 
surplus wonders of Lisle Street in 
London's Soho. You could walk along 
its length in the mid Sixties — where 
my effective memory starts from — 
and know that every doorway held an 
Aladdin's Cave of ex War Department 
treasure. 

I bought quite a lot of it with my 
pocket money for none of it was 
expensive. Wonderful grey pressed 
steel boxes covered in knobs with 
evocative names such as 1132, 1155, 
W19. There were bins of valves, bits, 
pieces and components that you 
could really get your hands around. 
Some of it was pressed into service 

but most, in the end, found its way 
into the attic. 

Until about a year ago. I never lost 
my acquisitiveness for well engin- 
eered radio parts. Thus when a 
beautiful Cathodeon I.TIVlHz 8-pole 
SSB filter was plonked on the table at 
a local junk sale, I had to buy it at any 
price — 25p if I remember correctly. 
That, and an 807 valve of American 
manufacture given to me by my uncle 
some 30 years previously, was 
enough to start me on a transceiver 
project. 

My personal goal was to build the 
sort of thing I had always wanted to 
build as a lad but never could through 
lack of knowledge. I applied design 
experience gained in the intervening 
years, nearly all in broadband transis- 

tor RF, to make a valve set that is 
really worth having. The final result is 
an absolute treat. It looks like a dog's 
breakfast but then my homebrew 
gear always did. But it took just three 
months to design and build, covers 
1.7 to 5.2MHz on SSB and delivers a 
reliable 25W PEP to the aerial. The 
strong signal performance of the 
balanced valve receive mixer is start- 
ling: you can stick a full volt of in-band 
RF into the aerial socket through the 
diplexer, yet experience no apparent 
deterioration on wanted weak sig- 
nals. This compares favourably.with 
the best available commercial 
equipment. 

The article that follows is not so 
much about duplicating what I have 
done — if only because assembling a 
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Fig. 1. The complete block diagram of G4JST's homebrew valve transceiver. 
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similar clutch of components would 
be almost impossible — but of offer- 
ing an insight into valve radio design. 
Nostalgia apart, I have rediscovered 
that valve equipment has much to 
recommend simply on performance 
grounds. 

Design Overview 

The set uses 19 valves in a single 
conversion superhetrodyne circuit 
with an IF of 1.4MHz. It covers the 
range 1.7 to 5.2MHz in a single range. 
The receiver front end is essentially 
broadband. The local oscillator (VFO) 
runs 1.4MHz above signal frequency. 
A double tuned preselector ganged to 
the VFO provides the necessary 
image rejection. This enables one 
knob tuning for the receiver section. 
Both transmit and receive mixers are 
of the high level, single balanced type 
using a double diode and double 
triode valve respectively. The PA strip 
is narrow band with both stages 
requiring manual tune to operating 
frequency. 

Upper or lower sideband selec- 
tion is made through a retunable LC 
controlled carrier insertion oscillator. 
The receiver incorporates an effec- 

tive audio derived AGC circuit. There 
is no direct switching of high voltage 
DC power rails in transferring be- 
tween RX and TX modes; the appro- 
priate circuits are controlled through 
low voltage current switching in the 
cathode (negative) returns. Stability 
of the valve oscillators is maintained 
by voltage regulation of both HT and 
valve heater circuits. 

Components 

Before attempting to explain the 
workings, please note my caveat on 
the components. Resistors are all of 
the modern high stability metal oxide 
types, 1/2watt rating unless other- 
wise noted. The old carbon composi- 
tion types have absolutely nothing 
going for them except nostalgia. 

Capacitors: most, with the ex- 
ception of signal path electrolytics, 
must have a working voltage rating of 
350V LC. Period piece capacitors are 
definitely out. The old wax paper jobs 
soaked up moisture like a sponge 
even when new. Old electrolytics can 
be pressed into service but they will 
need reforming. This can be done by 
charging them up to their rated 
voltage through a current limiting 10k 

resistor. When the charge holds up 
after removal of the voltage source, 
they are ready for use. Note, though, 
that 80 per cent of old fashioned 
service problems were due to faulty 
capacitors, 10 per cent were down to 
resistors and the remaining 10 per 
cent traced to something else. 

Inductors: I have indicated tuned 
inductors by giving them an L number 
on the diagrams. I have mostly used 
toroid rings in these positions 
because they give good Q, are easy 
to work with and possess low stray 
fields. They have an additional useful 
property for the home constructor; 
because they trap 95 per cent or 
more of the flux, the inductance is 
almost exactly proportional to the 
square of the number of turns on the 
toroid ring. Thus, if you hold the 
resonating capacitance constant, it 
becomes possible to vary the reso- 
nant frequency in direct inverse rela- 
tion to the number of turns on the 
ring. 

For example, 40 turns of wire on 
a specimen core banged up with 
200pF resonates at 3.5MHz. 20 
turns of wire on the same core, same 
loading capacitance, will resonate at 
7MHz. Similarly 80 turns of wire will 

]0 
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resonate at 1.75MHz, etc. Increase 
the turns by 10 per cent and the 
resonant frequency will decrease by 
10 per cent. It's that easy. I actually 
went to the trouble of making a 
simple Colpitts oscillator test rig 
loaded with twin 220pF mica capaci- 
tors. Because one hardly ever knows 
the properties of rings acquired at 
rallies and junk sales it is the work of 
a moment to wind a test toroid with 
a known number of turns, clip it into 
the rig (connected up to a frequenty 
counter) and determine the resonant 
frequency. It should be said that the 
technique is useful with all inductors, 
not just toroids. 

Transformers: I have designated 
these with a T number. The RF ones 
are broadband and don't — and 
shouldn't — resonate at their working 
frequencies. The prototype used >2 in 
OD x %inlD x kin high cores with 
a permeability of 125. This p( factor is 
a bit on the low side for the 
application which means lots of turns 
to obtain a satisfactory working 
impedance. Anode primary windings 

typically required over 60 turns to 
avoid loading at 1.7MHz. 

Radio frequency chokes (RFC 
numbers): these were all miniature 
parts (except in the PA!) with a value 
of 470fiH. The values could have 
been anywhere from 100 to 2000^H 
without problem. 

Circuit Description 

Preselector. The transceiver 
block diagram is shown in Fig. 1. It 
depicts an absolutely typical single 
superhet, single band transceiver 
with no organisational surprises. In 
receive the incoming signal, routed 
through the aerial changeover relay, 
passes through the bandpass pre- 
selector, LI, L2 and L3 and onto the 
grid of V8, the RF pre-amp (Fig. 2). 
Note the grid stopper resistor R2. 
This prevents the EF183 taking off 
somewhere in the UHF range. 

L2, a toroid inductance of under 
1 fiH but open to fiddling, controls the 
coupling between signal tuned 
circuits LI, VCIa and L3, VCIb. Where 

the filter tuning is carried out by 
varying capacitance, inductive bot- 
tom coupling provides much better 
filter shape over a wider tuning range 
than the more familiar capacitive top 
coupling arrangement. R1 provides a 
suitable resistive termination to the 
filter. C2 balances the input capaci- 
tance of V8 grid. LI and L3 are both 
wound to resonate at 5.2MHz with 
50pF loading. Fine tuning adjust- 
ments of the preselector are made by 
adding or subtracting turns from one 
of the principal inductors. Flat top 
filter shape is obtained by manipulat- 
ing L2. 

Receive mixer. VI, an ECC81 high 
slope low impedance double triode, is 
central to receive performance. It 
provides the mixer function. The 
signal from V8 is applied to both 
control grids of VI. An LO input of 8V 
peak to peak is applied push-pull to 
the cathodes. The anodes feed a 
centre tapped toroid inductor tuned 
to 1.4MHz (the IF) by C6, C7. Delayed 
negative going AGC is applied to the 
control grid through the hold off 
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diode, ZD1. An output coupling coil 
on the anode tuned circuit feeds the 
SSB filter. The input impedance to 
this unit is about Ik. The inductor 
turns ratio is adjusted to provide this. 
Strong AGC will cause the mixer 
output impedance to rise — the 
normal anode to anode output imped- 
ance is around 8k — but the extra 
crystal filter passband ripple that this 
might cause did not appear to cause 
problems in practice. 

The bottom end of the cathode 
resistor R9 is earthed during receive. 
One of the contacts on RA1 allows 
the cathode return to go open circuit 
on transmit, disabling the mixer func- 
tion. V8 remains active under both 
conditions providing gain for the PA 
strip as well as the receiver. 

IF strip. The IF strip (Fig. 3) 
comprises two EF92 vari-mu pent- 
odes, V2 and V3, each providing 
some 40dB of gain. The strip is fed 
from the SSB filter via a tuned step- 
up transformer, L5. Like the receive 
mixer both valves use the same sort 
of cathode switching to disable the 
strip in transmit. Full AGC from the 
rectifier, V5, is applied to the control 
grids. 

Product detector. V4, the 
product detector is, as far as I am 
aware, a piece of totally original 
circuit design arriving about 40 years 
too late! The lack of a suitable 
hexode, the normal thing for a 
product detector, caused me to look 
at the properties of pentode valves. A 

product detector functions in the 
same way as a standard mixer. The 
SSB input port must acceptthe linear 
IF signal for additive missing with the 
inserted carrier. To do this the carrier 
must alternately connect and dis- 
connect the input port to the output 
port (the anode circuit) at carrier 
frequency. The valve, in its on state, 
must exhibit a linear transfer char- 
acteristic between the input and 
output ports. Good design also re- 
quires a reasonable degree of isola- 
tion between signal and carrier ports 
and the ability to handle large ampli- 
tude signals without distortion. 

The obvious thing would be to 
apply the carrier to either grid 2 or grid 
3 (of a pentode valve) and the SSB 
signal to grid 1. This option, while 
resulting in superior conversion gain 
to the eventual arrangement chosen, 
would require carrier swings of 60V 
or more. Having this level of RF 
kicking about would almost certainly 
upset AGC stability. . . more on this 
topic later. 

The modified design uses a small 
pentode valve with the control grid 
(G1) DC based to cathode potential 
but open to RF. A low impedance, low 
level source of carrier is applied 
directly to G1. Because the grid 
conducts strongly on positive half 
cycles, the RF impedance is very low, 
less than 500R. Also a substantial DC 
current flows in RFC2 due to the 
space charge of electrons surround- 
ing the cathode. Most of the elec- 

trons pass through G1 on positive 
half cycles but their subsequent 
passage to the anode is dependent on 
the state of G2, which replaces the 
normal control grid function. Nega- 
tive half cycles of carrier cut off the 
electron stream, disconnecting G2 
signals from the anode. 

The practical arrangement 
shown in Fig. 3 provides a 20dB 
conversion gain using the values 
shown. This product detector can 
produce output swings of up to 60V 
peak to peak without noticeable 
distortion. It requires an oscillator 
injection of about 2V peak to peak for 
satisfactory operation. 

AGC and audio. After detection 
the audio signal on the anode of V4 
goes through the low pass filter, 
R201IV, C23, R22, C26 to the AGC 
amplifier and audio preamplifier V6. 
The grids of this ECC83 double triode 
are fed in parallel by the low pass 
filter. One half of the valve provides 
straight amplification of the audio 
signal for the output stage, V7. The 
other half provides a high level signal 
for rectification by V5 for AGC 
purposes. This same half also isolates 
the signal path from the rectifier 
which otherwise introduces unac- 
ceptable levels of distortion. 

The AGC time constant is set by 
R28, C31. The AGC line goes to a 
maximum negative value of around 
18 volts. The mixer stage also 
receives AGC held off by ZD1 for the 
first 8 volts. This ensures that the 
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Fig. 3. The receiver IF strip/AGC/output stages. 
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best signal to noise ratio is obtained 
on medium strength signals. No S 
meter was fitted to the prototype, but 
a bridge balance circuit in the anodes 
of one of the IF valves would easily 
provide one. 

There is a general point to make 
about AGO stability applicable both 
to this and other SSB receiver de- 
signs, valve and transistor. Big stabil- 
ity problems occur when carrier from 
the carrier insertion oscillator finds its 
way into the front end of the IF strip 
through poor design or poor layout. 
Because the leakage is by definition 
within the passband of the strip, it is 
amplified along with the received 
signal. This amplified carrier (along 
with the signal) eventually arrives at 
one port of the product detector. 
There it gets mixed with the same 
carrier signal intentionally delivered 
to the second port of the product 
detector. 

The mixer product of two signals 
of the same frequency will be a DC 
component, the amplitude of which 
will depend on the phase and ampli- 
tude difference between the incident 
signals. An incident signal resulting 
from unintentional leakage will have 
a completely random phase and 
amplitude of the amplified leakage 
will vary. This produces a DC offset 
in the output of the mixer which will 
vary in sympathy with the leakage 
component. The differential of the 
change in DC shift will then be 

amplified and rectified by the AGC 
department producing a transient 
instability on the AGC line. 

This is particularly noticeable on 
SSB designs using the Plessey 1600 
series of ICs where the gain is high 
and the AGC action very powerful. 
Users often complain of distortion 
caused to the first syllable and 
wrongly attribute this to poor (or 
touchy) IC design. This problem can 
occur whenever there is a combina- 
tion of carrier leakage and strong 
AGC action. My transceiver appears 
to have strong AGC but not leakage 
. . . the action is beautifully smooth. 

Like mode specific circuits else- 
where, the cathode return line is 
switched open circuit — where it 
develops around 50V — isolating the 
circuits when not in use. Thus the 
cathode bypass electolytic capacitor 
C29 on the audio output valve, V7, 
should be of 64V rating. 

The VFO. Transistors would prob- 
ably have been preferable as oscil- 
lators but the purist in me demanded 
valves. Fig. 4 shows both the VFO 
and carrier oscillator circuits. Both are 
fed with an HT rail stabilised to 150V 
by V14, a gas filled cold cathode 
bottle. 

Stability is the prime requisite of 
an oscillator and the prototype 
proved satisfactory five minutes after 
turn on despite the valve circuitry. 
The following things were done to 
achieve this. When the VFO (V9) was 

initially constructed curious step 
changes in output frequency of up to 
200Hz occurred, apparently ran- 
domly. These were traced to varia- 
tions in sympathy with the incoming 
mains. Minute fluctuations in the AC 
valve heater supply were enough to 
knock the frequency about. Going 
over to a DC feed derived from a three 
terminal IC regulator cured the 
problem. 

The 6AU6 valve, a high slope low 
power pentode, was designed for 
oscillator use. It features an inherent 
temperature stabilisation mechanism 
in the valve heater and low micro- 
phony. This, the DC supply, the 
ceramic airspaced former used for L8 
and the associated silver mica tuning 
capacitors were enough to guarantee 
circuit stability. The 1155 dial 
assembly and tuning drive could do 
with further improvement. Designed 
for the old days of AM radio, the 
backlash is still something of a 
problem. 

The VFO has to tune and track 
the preselector circuits. Thus from 
one end of the 475pF tuning capaci- 
tor sweep to the other should pro- 
duce a frequency change from 3.1 to 
6.6MHz, just over a 2:1 span. The 
preselector tuning range covers a 3:1 
span using the same type of capaci- 
tor section as the VFO. The shorter 
span of the latter, 1.4MHz above the 
former, is obtained by a combination 
of serial and parallel capacitance 
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across the tuning gang. The gangs 
were nominally 500pF max per 
section, the effective minimum about 
26pF. A reasonable tracking was 
obtained by a combination of lOOpF 
total (adjusted by C38) across the 
gang and a 2200pF mica capacitor in 
series with it. The parallel capaci- 
tance controls top end tracking with 
the series capacitance controlling the 
bottom end. The oscillator coil L8 is 
wound to resonate at 5.2MHz with a 
parallel capacitance of lOOpF. 

V10 provides a buffer function 
and output amplifier. Both the receive 
and transmit mixers require substan- 
tial local oscillator power. The Broad- 
band output 9:1 transformer T3 (as 
many turns as you can get on the core 
without overlapping turns using the 
finest possible wire for the primary; 
the object is to keep the self capaci- 
tance as low as possible) delivers 
some 250mW of output power. Much 
of this is dissipated in R29, placed 
where it is to smooth the inevitable 
lumps and bumps in the output curve. 
The circuitry around V10 appears to 
provide complete isolation to the 
oscillator. 

St&S/sVj?- 

Made in Japan it wasn't, 
but it looks great at night. 

Carrier insertion oscillator. VII, 
the carrier insertion oscillator, simply 
has to oscillate at 1.4MHz variable 
over a few kilohertz to cover upper 
and lower sideband operation. It also 
requires isolation (V12) and needs to 
deliver a fairly hefty punch. The 
oscillator valve should enjoy a stabil- 
ised DC heater supply as with the 
VFO. A canned, cored coil was used 
as the main tuning element resonated 
by a pair of 470pF silver mica capaci- 
tors in the standard Colpitts arrange- 
ment. A 25pF variable across the 
bottom one provides more than 
enough sideband adjustment. T4, the 
output transformer, follows the same 
pattern as T3. I managed to get over 
60 turns without overlap on the 
primary of mine. I did question the 
sanity of gratuitously building broad- 
band valve equipment by the end of 
it, however. 

That concludes the description of the 
transmitter. We continue next month 
with the description of the receiver, 
constructional details and suggested 
parts list. 
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IN STOCK - FROM CUSHCRAFT. BUTTERNUTT 
HYGAIN. 

MFJ PACKET RADIO UNITS AND ATU's etc. 
HYGAIN ROTATORS. VHF BEAMS & VERTICALS. 

K W TEN-TEC LTD 
VANGUARD WORKS, JENKINS DALE, CHATHAM, KENT ME4 5RT 
 Tel: (Medway) 0634-815173; Telex: 96583' 

ggNTERPR/SE 

BSgmADio 

PPUCA T/ONS 

MOV Opti0" priotoi SdE" BS232 uonics 
cen 

rid £20 

Unit 26 Clarendon Court 
WinwickQuay 

Warrington 
WA2 8QP 

Telephone: 
(0925)573118 

SOME 
QUOTES! 

The MICROREADER is a totally self- 
contained system for reading CW and 

RTTY. Simply plugs into the head- 
phone socket of your radio and dis- 
plays text on the built in LCD display. 
No computers, program tapes or 

interfaces are required. Fully automatic 
and simple to use. Available with built-in 

morse. TUTOR that sends random groups, full 
control of speed spaces etc plus auto repeat. Plug in 

your key and see what you actually send! 
G4IJE Sept 87 Review "bargain of the century"; Excellent/outstanding EI9EJ- 

—G2DRT(RSGB Council); Amazing on CW, even better ori H f TY-G0HWA; Damn clever—Home Offic Telecoms; Excellent standard of 
construction — G1CQV. We could fill the page! 

BP34 PROFESSIONAL 
COMMUNICATIONS 

AF BANDPASS FILTER 
Designed by Deiter Fritsch 
DJ3NBA/K3BGJ/G0CKZ 
This filter is a no compromise design 

with an incredible34 orders of filtering. 
The result, a level of performance that is 

unmatched in this country or any other come to that! 

"Too good for radio hams" — G30GQ; 40 Mtrs CW very Impressed — RevG 
Dobbs G3RVJ; Better than all the knobs on the Tentec G6SX. 

For further information, write or call Bill Green G8HLZ 

MORE 
QUOTES! 

Also available from: 
RAS (Nottingham) or 
Caledonian Software 

(Edinburgh) 

All prices include VAT & p/p. 
Full 12 month guarantee. 

Standard Microreader  £119.95 
With Tutor £134.95 

_BP34Filtef £94.50 j 
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Printed circuit board layout using 
tapes and diecut symbols has been 
the standard method for a long time, 
and is likely to continue to be used for 
some applications for years to come. 
Despite the appealing simplicity of 

an existing design must be made, or 
when a new design using some parts 
in common with a previous design is 
to be made. In such cases, the tedious 
unsticking and resticking of tracks 
and symbols is replaced with a fairly 

Andrew Armstrong G3YZW takes it easy with a PCB 

design suite for PCs and compatibles. 

the tools needed for this method, 
increasing numbers of professional 
designs are now done using compu- 
ter aided design. 

Why use a computer? The com- 
parison of a word processor with a 
manual typewriter, or perhaps with a 
pen and ink, is of a similar order. The 
initial design of a printed circuit board 
on a simple CAD system is only a little 
quicker than using the tapes and 
symbols, though less steadiness of 
hand is needed than when cutting 
tracks with a scalpel. The great 
advantage comes when alterations to 

quick procedure on the computer. 
The analogy is to changing a few 
sentences in a document and reprint- 
ing it on the word processor rather 
than manually retyping the whole 
thing. 

Number One Systems have pro- 
duced two CAD programs for PCB 
design to run on the IBM PC and 
compatibles. Easy PC is intended for 
business users. Tiny PC for amateurs, 
but I am informed that the only 
differences between them are that 
Tiny PC is slower at redrawing the 
screen, and cannot handle such a 

CD O o 
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Delta DOS cartridge layout 
A simple component layout generated from given artwork on Easy PC. 
EPROM switching for Dragon 32/64 

large board as Easy PC. I shall say 
more about the speed later. As for the 
maximum board size, number of 
pads, tracks etc, there appears to be 
sufficient capacity for any reasonable 
design. If Tiny PC is too slow, upgrad- 
ing to Easy PC is simple because the 
files are compatible. 

The manual I received is an 
interim version of the manual for the 
most recently updated program, so it 
had its deficiencies. Even so, I was 
able to learn to use the program and 
start to produce useful material in 
about half a day. This compares 
favourably with a costly professional 
package which I have looked at 
recently, where the manual took a 
day to read. Subsequent to my 
testing the program, a proper manual 
was delivered. At a quick glance, it 
appears well produced and it is 
indexed, something I find very helpful 
in a manual. 

The manual is arranged as a 
tutorial which takes the user through 
each step from loading the program 
to producing multilayer artwork with 
pad master, solder resist, and legend 
layers. Some functions are not ex- 
plained perfectly, but this is one of the 
better manuals that 1 have encoun- 
tered. The use of pull-down menus 
eases the learning problem by making 
the program partly self explanatory. 

Snap To It 

The program is in two major 
parts. The schematic drawing 
module and the printed circuit 
artwork module. Both parts use the 
same menus, commands etc. Unlike 
autorouting systems, which cost up- 
wards of £1000, the circuit diagram 
is not used to generate a pcb layout, 
but is simply there to provide a neat 
circuit diagram. 

It is the pcb design aspect which 
is of more interest. The program has 
a number of special facilities for pcb 
layout not found in generic CAD 
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programs. Apart from the library of 
symbols, such as IC pads, there is the 
facility to snap to grid, and to fix 
angles to 90° or 45°. Snapping to 
grid means that pads, tracks, and 
lettering are all moved to the nearest 
multiple of O.lin (or 0.05in or 
0.025in). This makes it easy to get 
rows of pads correctly spaced with- 
out the need for very steady hands. 
Any items not locked on the grid may 
be positioned to a resolution of 1 
thou. 

The angle locking system is simi- 
larly versatile. Locking to 90° is 
useful to produce neat circuit dia- 
grams, while locking to 45° produces 
tidy pcbs. Tracks which must take a 
particular route (sometimes neces- 
sary in RF design) can be drawn at 
any angle if the angle lock is 
temporarily switched off. 

There are other nice features 
such a switchable grid or scale 
display, continuous display of xy 
coordinates of the cursor, and the 
ability to move blocks of components 
while retaining the track connections. 
This last makes modifications to the 
design much easier. Of course, the 
track connections simply stretch at 
whatever angle is required to connect 
to the items which have been moved, 
and each track has to be rerouted to 
avoid crossing other tracks or passing 
through pads which are in the way. It 
is a lot easier to do this if the tracks 
are still connected than if they have 
to be redrawn from scratch. 

Program In Action 
Autorouting is clearly not 

possible for a program at this price. 
The only other function which I 
wished was available was the ability 
to automatically angle lock a track 
which has been stretched to allow a 
block of components to move. Angle 
locking alone would be inadequate, of 
course. It would have to automati- 
cally avoid crossing other tracks or 
pads, and this would be a compli- 
cated piece of programming. 

Other than that I could find no 
criticism. The screen was redrawn 
very fast, so that there was no 
hesitation in zooming in or out to 
insert detail and to take an overall look 
at the design. It took about two 
seconds on the Amstrad computer 
which I was using to evaluate Easy 
PC. I was told, however, that Tiny PC 
would take several times as long to 
redraw. This shouldn't matter for 
most amateur projects, though. 

Output 

Easy PC is designed to print out 
its designs on an ordinary dot matrix 
printer. An extra software module is 
available to drive a plotter, and a 
gerber file generator (a gerber file is 
used to drive a photoplotter) is 
planned for the near future. 

The quality of the printout on an 
ordinary 9 pin matrix printer was very 
good. Simple artwork printed double 
sized on such a printer would be good 

enough to use as camera copy to 
manufacture printed circuit boards 
for projects. Industrial electronics 
would normally require a higher stan- 
dard, but I have seen worse printed 
boards on offer from the printed 
circuit service of many electronics 
magazines. 

Luckily one is not restricted to 
double size printout. Half size or full 
size quality artwork for printed circuit 
boards. To permit sensible use of 
larger sizes, the area to be printed can 
be defined by a block drawn on the 
screen. Blocks may be chosen to fit 
the available paper at quadruple size, 
and these printed blocks can later be 
stuck together with tape. 

There is one drawback with this 
method of output. Paper is not dimen- 
sionally stable. Changes in humidity, 
or mechanical stress, can affect the 
size of the printed sheet, and conse- 
quently affect the accuracy of the 
artwork. This would be a problem if, 
for example, artwork was posted 
folded up. 

Pen plotting onto draughting film 
should provide a quality above that 
required for most amateur radio 
boards, and good enough for many 
industrial ones. The driver program 
for a plotter costs an extra £50, and 
I am tempted to get it. 

Conclusion 

Easy PC is a low cost CAD 
program compared with most profes- 
sional packages, but it has many 
professional features. Tiny PC, with 
the same features, looks like ex- 
tremely good value for money if you 
want a CAD package, so long as the 
screen redrawing is not so much 
slower than Easy PC as to cause 
serious irritation. The committed 
project designer would probably be 
interested in having this program. 

For professional purposes. Easy 
PC offers most of what I need. Auto- 
routing would be nice, but may not 
justify the extra cost. The main thing 
which might force me to use another 
package would be a PCB design suf- 
ficiently complicated to need photo- 
plotting (unless the gerber file 
generator becomes available before 
that occurs). 

Easy PC (275) and Tiny PC (£95) 
from Number One Systems Ltd., 
Harding Way, Somersham Road, St. 
Ives, Huntingdon, Cambs PE17 4WR. 
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The TR751E from Kenwood 

n n n 
H u 

Now for something completely different - or how I found 2 metres 
and discovered the true secret of life. 
Kenwood have always tried to give the radio amateur a sensibly 
thought out range of equipment, and the TR-7S1E occupies that 
particular place devoted to the all purpose, go-anywhere, high 
performance 2 metre multi-mode transceiver. Many of you will 
remember what an impact the TR-9000 had on 2 metre operation 
when it was introduced, and with other manufacturers scrambling to 
keep up, the success was repeated by the TR-9130. The TR-751E 
follows and improves upon those earlier successes, and it's no 
wonder, when you consider what is contained in this tiny 
package. 
The TR-751E does not simply give you high performance; if 
presents it in such a way as to be easily used, logical in operation, 
and a lasting source of satisfaction. Is it any wonder that Angus 
McKenzie said in his review (Amateur Radio) :- 
"Trio (Kenwood) have clearly thought out the ergonomics very 
carefully and I found it one of the easiest mobile rigs to use, 
especially considering its comprehensive facilities." He also said, 
commenting on the actual performance of the receiver:- 
"The receiver sounded alive, and seemed to be giving a 
performance very similar to that of the Icom IC271 with MuTek front 
end. I found this rather stunning, and it is clear that Trio have 
achieved a far better noise figure in the front end than ever before on 
a 2 metre rig." 
Chris Lorek, in his review (Ham Radio Today) confirmed what had 
already been said:- 
"The receiver appeared remarkably efficient at pulling weak 
signals in. When I connected in an external GaAsFET preamp at the 
aerial socket I noticed very little improvement." 
This level of performance also extends to the transmitter, and 
Kenwood transceivers have always been noted for their high quality 
audio on the air. With 25 watts of RF available, the signal has more 
than enough "punch" to get through, and all in all there is little one 
can find about the TR-751E which is less than ideal. So-what does it 
all do? 

You know by now that I dislike quoting long specifications, 
particularly considering that one could describe both a Metro and a 
Porsche as having four wheels on the outside and one in front of the 
driver - doesn't really tell you a lot about the true differences does 
it? Well, I believe that the TR-751E gives you a most versatile 2 
metre multi-mode station; small enough to use mobile or portable, 
but comprehensive enough to use as a full-spec, base station at 
home. In that respect, it's also attractive enought to be domestically 
acceptable, and discreet enough in styling to go anywhere in the 
house. The facilities provided are quite remarkable considering the 
size of the set, but as always easy to use, in Kenwood tradition. 
For those of you who read about the TS-440S you will recall my 
comment about the need for a transceiver to stay on the same 
frequency when switching modes (yes, that's right, some of them 
don't). The TR-7S1E gives you true frequency readout at all times, 
in all modes, on receive as well as transmit. Would you expect 
Kenwood to do anything but what is correct? 
Also in Kenwood tradition, a comprehensive colour brochure is 
available which describes the TR-75IE in complete detail, together 
with the range of matching accessories (no, there isn't a matching 
handbag ...) The information is free, but the Post Office demand 
payment for getting it to you. If you care to send a stamped 
addressed envelope we will fill it with the required information. If 
you want something weightier to read, send us £1 and we will fire 
back the complete full colour Kenwood catalogue and other 
interesting reading. If you want to have a moan, my name is:- 
John Wilson 
GSPCY / 5N2AAC 
73 (or for 2DYM 73s) see you soon Richard ... 

TR751E £599 inc. VflT 

J 

Glasgow: 4/5 Queen Margaret Road. 
Darlington: 56 North Road. 
Cambridge; 162 High Street. Chesterton. 

Tel. 041-945 2626 Cardiff: c/o South Wales Carpets, Clifton Street. Tel. 0222 464154 
Tel. 0325 486121 London: 223/225 Field End Road, Eastcote, Middlesex. TeL 01-429 3256 
Tel. 0223 311230 Bournemouth: 27 Gillatu Road, Northbourne. TeL 0202 577760 

Note: All our shops open Tuesday to Saturday inclusive. 
] 

j "P Tl formation is free; only the Post Office demand payment for handling it - and the Penny Black is no longer used  
F fC fn F- ^ttecoupon opposite, with £1 to cover Post and Packing and we will return not only the full colour Kenwood catalogue, but details of any particular rig you mention and lots of other information including latest prices. 

.. Send j 
twood 
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NRD-525 from JRC JST-135 from JRC 

The NRD-S25 is a most remarkable receiver, probably the 
most praised, and certainly the most sought after receiver by 
profesisonals and hobbyists alike. Of course, it comes from a 
most remarkable company, JRC, who have been making radio 
communications equipment since 1915 and are now one of the 
world's largest manufacturers in the field. 

The NRD-525 impresses by its discreet command of the 
incoming signal, whether it be a weak CW station, or a 
megawatt broadcaster — and better still the weak CW 
alongside a megawatt broadcaster. From 90kHz to 34MHz, in 
any mode, and even up to VHF and UHF with an optional 
converter, the NRD-S25 simply dominates with sheer 
performance. 

Why not ask us for full details of the NRD-525, and read why 
it has to be the receiver you would like to own one day. 

NRD-525 £1098 inc VAT. 

We waited a long time to see the JST-135 transceiver, but it 
was worth the waif. Whether you use the JST-135 as a complete 
station in its own right, or couple it to the NRD-525 to make what 
must surely be the ultimate HP station, you cannot fail to be 
impressed. 

The attention given to detail design is truly exceptional, and 
the JRC designers have constructed the JST-135 up to the 
highest standards, not down to a price. Owning such a 
transceiver is the dream of most radio amateurs, and an orderly 
queue is already forming for the first deliveries. 

As in the case of the NRD-525, it is totally impossible to 
describe this transceiver in a few short words, sol won't even 
try. We have prepared an information pack on these two 
remarkable JRC products and it is available on request. 

JST-135 £1395 inc VAT. 

AERIALS FOR ALL THIS AND THAT 
Every rig needs an aerial, and we try to stock as complete a 
range as possible. For HF, top of the popularity poll at the 
moment is the HSVKS, which is a trapped vertical complete with 
tuned radials. High performance, easy to erect, and being a 
vertical doesn't need a garden 132 feet long. Also, having tuned 
radials, it can be put on a pole, mast, or strong chimney. A real 
heavy duty top quality all bander 80 to 10 metres. 
HS-VK £218 inc VAT. Carr £8. 

For those who do have a length of garden, we sell traps and wire 
for making a trap dipole, still the favourite for the lower bands. 
Do remember that if chatting to your friends on 80 is what you 
want to do, then a horizontal wire aerial having a high angle of 
fire (ie a trap dipole 10 metres off the ground) is the best bet. 
For VHF/UHF, try the Hokushin range, a few models I list below. 
Complete details in our price list available on demand. 
GPV-5 2-metre base station colinear, 6.5dB gain £54.92 
GP-23, as GPV-5 but 3-sectoin, Z.SdBgain £51.97 
GFV-Z20 2m/70cm dual band base station colinear ., ,£45.68 
GPV-7 70cm base station colinear, 6.8dB gain £45.69 
HS-WX1 2m/70cm base station aerial, the most attractive 
slender aerial we ever saw £59.00 
We obviously stock the complete JayBeam range, as well as the 
Revco aerials (not antennas, norindeedthe correct "antennae", 
'cos we are old fashioned enough to prefer the English terms). 
Many, many more products in our range. Why not send off the 
coupon for details. "Why no photographs?" I hear you cry. Have 
you ever seen a photograph ofan aerial that looks anytlung more 
than a vertical line on the paper? To really see the quality of the 
aerials we sell, pop into one of our branchesand ask to have a 
look. The only thing we would ask is that YOU put the aerial back 
in its box ... 

LOWE SHOPS 
Our head Office is at Matlock, but we have conveniently placed 
branches around the country. Each branch is run by a manager 
who is an active radio amateur and also keen to help you. He 
normally stocks everything in our extensive range and con 
demonstrate all major items of radio equipment to you. NOTE 
though that all mail orders and general enquiries must be sent 
to Head Office at Matlock. Call in to your nearest branch soon. 
In Glasgow, at 4/5 Queen Margaret Rd, (off Queen Margaret 
Drive). Tel. 041-9462626. 
In Darlington, at 56 North Road. Tel. 0325 486121. 
In Cambridge, at 162 High St, Chesterton. 
Tel. 0223 311230. 
In Cardiff, at South Wales Carpets, Clifton St. 
Tel. 0222 464254. 
In London, at 223 Field Eng Rd, 
Eastcote, Middx. Tel. 01-429 3256.. 
In Bournemouth, at 27 Gillam Rd, 
Northboume. Tel. 0202 577760. 
Branches are normally 
open from Tuesday to 
Saturday inclusive, with 
lunch breaks to suit 
local conditions. If in 
doubt, just ring us at 
Matlock. 

LOWE ELECTRONICS LTD. 

Chesterfield Road, Matlock, Derbyshire DE4 5LE 
Telephone 0629 580800 (4 lines) Fax 0629 580020 ./ .40; 
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WRTH 
Our old faithful WRTH is 
available again of course, in its 
forty-second year of publica- 
tion! At £17.95 it's certainly 
pricey but contains as much 
information as one is ever likely 
to need as a DXer. All the usual 
sections are there, updated and 
extensive, and the extra items 
this year include Mike Bird's 
(of Radio Australia) well- 
illustrated article entitled 'Solar 
Activity 1988' which takes us 
from basics and explains solar 
cycles and their effect on propa- 
gation. A short section of Time 
Signal Stations is on offer, with 
addresses and further inform- 
ation, as are sections on DX 
programmes worldwide, and 
five pages of DX clubs with the 
activities which they extend to 
international listeners. The 
WRTH receivers section this 
year deals with 'Sorting Out 
Receiver Specifications', re- 
views, previews for 1988 and 
'Hard Facts About Active 
Antennas', the latter including 
a very clear, easy-to-use table of 
test results. 

Shortwave 
Frequency List 
by C J Both 
Having said this, C J Both's 
Shortwave Frequency List, is 
nicely and clearly produced, 
bound in a glossy cover, con- 
tains much less information and 
retails at £4.95. The tables are 
laid out in the same way as 
Guide to Broadcasting Sta- 
tions, showing frequencies 
from2260-21810kHz, the coun- 
try and station, and the power 
being run by each, but apart 
from a multilingual introduc- 
tion, there is none of the extra 
information available in other 
publications such as the one 
mentioned above. As a basic 
frequency listing it is clear and 

easy to use but seems a little bit 
on the pricey side. 

International Radio 
Stations Guide 
by P Shore 
For the same price, Babani's 
International Radio Stations 
Guide by Peter Shore contains 
the same information and 
much, much more besides. The 
worldwide shortwave listings 
are set out from 2300-26000 
kHz and the country — in its 
abbreviated ITU country code 
(clearly explained in a glossary 
immediately preceding this 
section) — is followed by the 
name of the station site, the 
transmitter power and finally 
the station itself. Additionally, 
a section on Europe, the 
Middle East and North African 
longwave radio stations is 
given; set out somewhat dif- 
ferently, this covers frequencies 
from 153 to 281kHz detailing 
the station, ITU country code, 
programme (eg Moscow 1 & 2, 
France Inter, etc) and the power 
outputs. Mediumwave stations 
in Europe, the Near East, and 
North America are also de- 
tailed in a similar manner, with 
both Canadian and American 
mediumwave stations being 
listed separately, diving station 
site, Province (or State), power 
and call sign. 

Particularly interesting for 
shortwave listeners is the sec- 
tion which informs us about the 
programmes available specific- 
ally for DXers from various 
countries. Days and times of 
availability are given but an 
idea of the content and who 
presents the actual programmes 
are of special interest. A small 
chapter of 'Listening to Short- 
wave Radio' provides a suitable 
introduction and a translation 
table and information on wave- 
length and frequency conver- 
sion (with worked examples) 
are useful extras. 

Radio Stations in the 
United Kingdom 
The 7th edition ot this 
publication has just been 
published and can now be 
ordered from the British DX 
club. 

Twenty-four pages list all 
national, local and regional 
long wave, medium wave and 
VHF/FM transmitters in the 
United Kingdom, both BBC 
and those operated by the 
Independent Broadcasting 
Authority. As well as station 
name, transmitter power and 
location and to show any other 
channels that may be operating 
in parallel. As usual the list is 
right up-to-date to include all 
the latest changes in frequency. 

International VHF FM 
Guide 
In a somewhat more specialist 
line, there is The International 
VHF FM Guide by Julian 
Baldwin and Kris Partridge, 
which by anyone's standards 
must be assessed as good value 
for money. At £2.85 (£3.15 by 
post) it delivers information 
on countries from Spain to 
Australia and the Faeroes to the 
USA. A map (albeit crude) of 
each country is given, with 
numbers corresponding to each 
repeater, cross-referenced to 
lists giving the channel, call, 
area, time-out in minutes and 
the repeater range in kilo- 
metres. For example, taking 
Australia — 

Map no. Chan Call 
13 6800 VK2RCC 

Area T/T mins 
Western Plains 3.5 
Range km 

100 

For some countries extra 
information is given, such as 
QRA locators, height (in 
metres) above sea level and also 
above ground level. Eg. for 
Finland — 

Map no. Call Ch 
8 OH5RAA R2 

powers etc — even some that 
haven't yet taken place! 

The book also includes a 
complete list of postal 
addresses and telephone 
numbers for each station listed 
together with background 
information on the broad- 
casters and advice on writing 
reception reports. As the guide 
is in FREQUENCY ORDER, 
it is an essential aid to both the 
DXer and listener interested in 
British domestic radio stations. 

Radio Stations in the 
United Kingdom is available 
from: BRITISH DX CLUB, 54 
BIRKHALL ROAD, CAT- 
FORD, LONDON, SE6 1TE 
and costs £1, $3 or 4IRCs inc 
P&P. 

Location LOC mASL 
Kotka KP30KL 75 

mAGL T/T mins 
25 1 

Extra notes are detailed if 
relevant for each repeater and 
for all countries the address of 
the licensing administation, 
and where possible, the 
national society is given. 
Reciprocal licencing details are 
outlined, which of course is 
quite invaluable, including how 
to apply, how much it costs, etc. 
UHF repeaters for some 
countries, such as France, 
Holland and Germany, are also 
specified, and another section 
of the book lists worldwide 
beacons from 28-50MHz, and 
Region 1 beacons from 70MHz 
upwards. 

For the UK VHF repeat- 
ers, these are listed in order of 
callsign and then in channel 
order, with 70cm repeaters 
being in channel order only. 
Also listed under callsign in a 
separate section are detailed 
entries on each repeater with its 
history, toneburst required, and 
full information about opera- 
tional procedures. This is an 
invaluable source of reference 
for anyone travelling around the 
UK and further afield, wishing 
to communicate through ama- 
teur repeaters. 
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During a visit to a well-known 
amateur radio dealer, I casually asked 
the question 'Which is your best- 
selling receiver?' The immediate 
answer was 'The Sony ICF-2001', 
which surprised me at first. However 

out of place in a domestic environ- 
ment. This could be useful if one's 
spouse has relegeted 'that untidy 
radio stuff to a separate room or the 
cupboard under the stairs. It will even 
pick up the local VHF FM or MW 
stations, if you really want, at the 
touch of a button, giving it the 

Chris Lorek G3HCL finds to his surprise that Sony's 

popular ICF-2001 receiver is actually very good... 

a quick look at the specifications 
showed that it was potentially more 
than just a smart case filled with the 
usual consumer circuitry, and the 
offer to take a sample model away 
was received with enthusiasm. As 
you'll read, I found the set was better 
than I expected. 

Nice Case 

The receiver has a smart grey 
case, in a styling that would not look 

possibility of a permanent place next 
to your fireside chair. 

Inside the box is a 150kHz- 
30MHz AM/SSB/CW receiver, also 
providing AM coverage of the 116- 
136MHz airband range and wideband 
FM coverage over 76-109MHz for 
high quality local broadcast recep- 
tion. Direct frequency access is 
provided by a front panel mounted 
digital keypad, and a total of 32 one- 
button access memory channels are 
provided allowing quick recall of your 

favourite frequencies. As well as this, 
a 'second-function' facility is pro- 
vided, whereby keeping the 'shift' 
button pressed one can then select 
direct access to any of the HF 
broadcast bands of 120m to 11m as 
well as medium wave, long wave, the 
VHF airband or VHF FM broadcast. 

Synchronous AM 

To offset the usual fading and 
distortion we have learned to know 
and hate on the short wave broadcast 
bands, 'synchronous' AM reception 
is provided. Selective fading can 
often occur on HF AM signals, where 
the carrier fades in relation to the 
modulation-carrying sidebands, re- 
sulting in distorted reception. Syn- 
chronous reception replaces the 
carrier with an internally-generated 
oscillator, inserted in synchronisation 
with the received sideband. The 
result, after careful tuning, is often 
complete fade-free reception from 
around the globe. 

For both synchronous and normal 
AM reception, a wide or narrow 
bandwidth may be selected to 
choose between good fidelity on a 
clear channel with no adjacent inter- 
ference, or by narrowing down the 
bandwidth to reduce the effects of 
the multi-megawatt propaganda sta- 
tion invariably residing a few kHz 
away from your favourite broadcast 
station. 

CQ DX, CQ DX 

When the rousing tunes of Radio 
Tirana or whatever start getting a 
little heavy, one may listen in to 
possibly more interesting conversa- 
tions between radio amateurs on any 

]> 
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Facilities 

A close-up of the ICF-2001's front panel shows the variety of options 
available. 

of the HF bands, as the set is capable 
of receiving SSB or CW with its built- 
in BFO. A single button push selects 
the BFO frequency to give USB or 
LSB/CW reception facilities. To aid 
tuning, a side-mounted rotary knob 
with a finger indent allows you to 
search around for activity after using 
the front-panel keypad to get you to 
the required frequency range. The 
tuning rate may be switched to either 
100Hz steps for SSB/CW or syn- 
chronous AM, or to 1kHz steps for 
general broadcast tuning, pre-set 
step sizes of 25kHz being provided 
for the VHF aircraft band with 50kHz 
steps for VHF FM broadcast recep- 
tion. 

A side-mounted slide switch 
allows you to place an FiF attenuator 
in circuit to ease overload problems 
when in the vicinity of strong sta- 
tions, and a further continuously 
variable RF gain slider control may be 
used to reduce the level of back- 
ground noise when receiving strong 
signals. To get the tonal quality you 
prefer, a further side-mounted switch 
gives a high, low or news setting, the 
latter being suitable for speech 
reception. 

Bells and Whistles 

The received frequency, mode, 
and the selected memory channel are 

shown by the front panel LCD, an 
adjacent section of this giving a time 
indication in selectable 12 or 24 hour 
notation. The display may be back-lit 
for night time use, and if you intend 
using the set as a bedside companion 
a programmable timer facility enables 
you to use it as a radio alarm with up 
to four pre-set programs stored in any 
of the memory channels. A sleep 
timer is also fitted, which switches 
the set off after you've nodded off to 
the signals of the Voice of America or 
whatever. 

For automatic control, any of the 
selected memory channels may be 
scanned, the set halting on an active 
frequency either until manually re- 
started or for a period of a couple of 
seconds before resuming, by selec- 
tion of either Scan 1 or Scan 2 mode. 
As well as the memories, any pre-set 
frequency range may be scanned by 
suitable programming of the lower 
and upper frequencies in memory 
channels A1 and A2. In all cases, the 
scan may quickly be halted or re- 
sumed by a press of the appropriate 
Start'Stop button. The medium wave 
scan step rate may be programmed to 
either 9kHz as used over most of the 
world, or to 10kHz for use with the 
one or two countries who like to be 
different. A relative indication of the 
received signal level is given by a 
string of ten LEDs acting as a 
bargraph display. 

As well as the telescopic aerial 
which may be tilted and swivelled as 
required, two 3.5mm jack sockets are 
provided allowing you to connect 
external aerials instead for HF and/or 
VHF. Two suitable leads terminated 
with screw connectors are provided 
with the set for this purpose, as well 
as a length of insulated wire to use as 
a temporary HF aerial. Further jack 
sockets are provided for earphone 
use and a low-level audio output for 
tape recording purposes. 

Other supplied accessories are a 
carrying strap, earphone, a well- 
written user manual giving instruc- 
tions in three languages, stick-on 
memory jogger labels to remind you 
of the stored memory channel con- 
tents, and a couple of very useful 
general guides. The first of these is 
the Sony Wave Handbook, consisting 
of over 100 pages of country-by- 
country listing of the HF broadcast 
stations and where to find them. The 
second is the Sony Aviation Guide, a 
short leaflet giving a description of 
typical aircraft communications. 

The receiver is powered from 
4.5V DC, either from three internal D 
size cells, the supplied mains adapter, 
or an optional 12V DC adapter. The 
set also requires two AA size cells to 
be fitted at all times, these powering 
the clock and memory circuits in the 
radio. 

AN-1 Active Aerial Option 

If you want to use an external 
aerial, but haven't the space to put up 
a long wire, a short whip or dipole 
coupled to a wideband amplifier can 
often provide good results. By placing 
the aerial itself away from sources of 
interference such as fluorescent 
lamps or computers, and running a 
coax lead to the receiver, one can 
gain a substantial improvement over 
the use of a set-top whip. 

With this in mind, Sony produce 
the AN-1 active aerial (they call it an 
antenna in American English). This 
was supplied on loan with the review 
set, retailing at £49 it consists of a 
stainless steel telescopic whip with 
a base-mounted amplifier, this being 
provided with mounting hardware to 
allow fitting to an external wall or 
balcony rail. The unit is fed via coax 
to an internal controller, which allows 
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you to select an amplification range 
of 150kHz-30MHz or 1.6MHz- 
SOMHz, the latter being useful if you 
suffer overloading problems from a 
nearby long or medium wave broad- 
cast station; a further switchable 
20dB attenuator is fitted to give 
greater protection from overloading if 
required. 

The unit is powered either from 
six batteries fitting inside the control 
unit or from an optional external 
mains adapter. It comes supplied 
with couplers to the telescopic and 
ferrite rod aerials as well as a suitable 
lead to connect directly to the set's 
external aerial input, this disconnect- 
ing the internal aerials to prevent 
interference pickup. 

In Use 

After fitting the required bat- 
teries, I set about having a tune 
around the 80m and 40m amateur 
bands. I must confess that I hadn't 
read the instruction manual before 
doing this, yet I was pleased to find 
the receiver was very straightforward 
indeed in its operation despite its 
numerous push-buttons. The fre- 
quency is entered simply by tapping 
in the required digits on the white 
numerical keys, follwed by a press of 
the Execute key, the main rotary 
tuning knob is then brought into play 
for searching around if required. By 
using the set-top telescopic whip I 
managed to receive plenty of ama- 
teur QSOs, showing the set to be 
very sensitive, a tune to the 41m 
broadcast band similarly brought in 
stations from all across Europe. 
Worldwide reception on both the 
20m amateur band and the higher 
frequency broadcast bands was of 
course available when conditions 
allowed. Armed with my copy of the 
World Radio and Television Handbook 
I set about programming my favourite 
stations into the memory channels, 
which is where I did have to reach for 
the instruction manual! 

Hi-Fi Reception 

I found the quality of reception on 
synchronous AM to be very good 
indeed, in fact once I had got used to 
the careful tuning required I very 
rarely used normal AM on HE. The 
fidelity of the internal speaker when 
tested on the higher-quality FM 
broadcast band was excellent. This is 

i 

The AIM-1 active aerial is a compact 
alternative to a long wire aerial for 
external use. 

very different to some set-top radios 
I have come across, where the re- 
production is so tinny that I often 
want to turn the volume down. The 
ICF-2001 was pleasant in this 
respect. 

When coupling an external aerial, 
I was surprised to find a lack of the 
rubbish I would have expected due to 
limitations in strong signal handling 
capability; although not up to the 
performance of purpose designed 
£1000 table-top receivers the set 
gave a good account of itself. The 
average user should find few prob- 
lems using an active aerial such as 
the AN-1, or possibly the slightly more 
expensive Datong active dipole, if 
directional reception or nulling is 
required. On SSB, I found the band- 
width to be a touch on the wide side. 
The filter used here doubles as the 
AM-narrow filter, a possible compro- 
mise. Also when using the rotary 
control on both SSB and AM, I found 
the 100Hz synthesiser tuning steps 
superimposed a pulsing noise similar 
to over-the-horizon radar, on received 
signals, which of course stopped 
when the receiver's microprocessor 
decided that I had stopped tuning, 
sometimes a fraction of a second 
after I had done so. No problems were 
encountered when using the set's 
internal scanning facility, though. 

Aircraft Tracking 

The incorporation of the VHE 
aircraft band was a welcome addition 
to what I originally thought was just 

a HE receiver. This is made more 
interesting because when aircraft 
leave the UK to fly across the Atlantic, 
they shift from local VHE AM airport 
and area control frequencies onto HE 
SSB to remain in contact. This is 
where the iCF-2001D really scores as 
a self-contained portable. The avid 
aircraft enthusiast can program both 
VHE AM and HE SSB frequencies into 
adjacent memories, and track aircraft 
over much of their journey whether 
leaving or heading towards the UK by 
using the scanning facilities of the 
receiver. A good publication to read if 
this interests you is the HF Oceanic 
Airband Communications book by 
Spa Publishing, this giving serveral 
pages worth of frequencies and their 
uses as well as a general guide to this 
type of use. 

Data Reception 

I spent many happy hours using 
the set. Armed with a copy of the 
Pocket Guide to RTTY and Fax 
Stations my data terminal unit was 
connected up to take a look at what 
was going on around the world. On 
wide shifts as employed by many 
commercial users the 100Hz tuning 
steps were fine, but attempting to 
tune 170Hz shift amateur RTTY and 
Amtor, the 200HZ shift packet, was 
often rather difficult. However I found 
the memories very useful in quickly 
switching between different data 
frequencies, my computer screen 
filling up quickly as a result. I resisted 
the temptation to take the set to- 
gether with my laptop computer with 
me during a weekend away, even 
though this would certainly have 
made for a different source of news 
reception! 

With much of my time spent out 
of the house one feature I did miss, 
especially in view of the multi- 
channel timed switching, was the 
facility to remotely switch a tape 
recorder which could also be con- 
nected. This would enable time- 
shifted broadcast listening on car 
journeys into work for instance, as HF 
broadcasts in English so often occur 
at times when listeners are otherwise 
occupied. 

Throughout the review period I 
found my batteries lasted well. Sony 
estimate the life of typical cells to be 
around 45 hours for FM reception and 
32 hours for AM/Airband use. A push- 
button facility allows you to check 
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the state of the D-cells, the LED S- 
meter bargraph display doubling as a 
battery condition indicator. The life- 
time of the two AA memory/clock 
cells is estimated as one year, and 
note that you lose all memory and 
time data when these are replaced. 

Conclusions 

I liked the set, as it performed 
well for a portable and would cer- 
tainly be capable of use in a home 
environment when coupled to an 

LABORATORY RESULTS 

external aerial without suffering 
unduly from strong signal degrada- 
tion. The laboratory measured sensi- 
tivity rolled off towards the medium 

The AN-1's controller unit and 
proximity coupler. The AN-1 cost £49. 

and long waves, giving even better 
immunity from the local broadcast 
stations which some amateurs suffer 
blocking problems from. 

Sensitivity; Level in pV pd required 
to give 1 2dB SINAD 

500kHz 23.0 pVpdAM 
1MHz 15.2 pVpdAM 
2MHz 6.7 /A/pdAM 
4MHz 1.4 pV pd AM 
6MHz 1.1 pV pd AM 
8MHz 0.83mV pd AM 

10MHz 0.69piV pd AM 
12MHz 0.83pV pd AM 
14MHz 0.82pV pd AM 
16MHz 0.97pV pd AM 
1 8MHz 0.84pV pd AM 
20MHz O.SI/uV pd AM 
22MHz 0.79pV pd AM 
24MHz 0.82pV pd AM 
26MHz 0.84/iV pd AM 
28MHz O.BBpV pd AM 
30MHz 0.93pV pd AM 
88MHz 1.38juV pd AM 

100MHz 1.23p\/ pd AM 
108MHz 1.29p\/ pd AM 
120MHz 1.74^V pd AM 
130MHz 2.05juV pd AM 

s IB 

V,: 

Blocking: Measured as increase 
over 12dB SINAD level of interfer- 
ing signal, unmodulated carrier, 
causing 6dB degradation in 12dB 
SINAD on-channel AM signal: 

+100kHz 
+200kHz 

.+ 1MHz 

7MHz 
99dB 

105dB 
110dB 

14MHz 
97dB 

104dB 
109dB 

RF Attenuator 

Attenuation level measured at 
TIVlHz: 
14.1dB 

S-Meter Linearity, 7MHz 

Indication Sig. Level Rel. Level 
1 0.74pV pd OdB ref 
2 1.1 6mV pd + 3.9dB 
3 1.45pV pd + 5.8dB 
4 1.7 BpV pd + 7.5dB 
5 2.14pVpd + 9.2dB 
6 3.52pV pd + 13.5dB 
7 7.28pV pd + 19.9dB 
8 19.7 pV pd + 28.5dB 
9 40.2 ^Vpd + 34.7dB 

10 75.2 pV od + 40.1dB 

Selectivity 

SSB/CW/AM-Nar 
AM-Wide 

3dB 
4.27kHz 
9.77kHz 

6dB 
4.75kHz 

11.20kHz 

40dB 
6.84kHz 

15.34kHz 

60dB 
9.15kHz 

17.75kHz 

3rd Order Intermodualtion Rejection: Increase over 12dB SINAD level 
of two interfering AM singals giving identical 12dB SINAD on-channel 
3rd order intermodulation product. 

100/200kHz spacing 
200'400kHz spacing 

7MHz 
65dB 
64dB 

14MHZ 
65dB 
66dB 
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FREE ISSUES 

A subscription to your favourite magazine is the best way of making sure you never miss an issue. 
And from now until 28th February 1989 you can get extra copies ABSOLUTELY FREE, by taking advantage of our special 

Christmas subscription offer. With a monthly title for example, this means you get 15 issues for the usual price of 12. 
Order your subscription today using the coupon below and you will receive the best in reading entertainment right 

into the 1990's! This offer is also open to subscribers wishing to extend/renew their current subscriptions. 

Standard subscription rates ► ^ ► UK Europe Middle 

East 

Far 

East 

Rest of 

World 
Monthly titles (15 for the iirice of 12) 

A & B Computing £18.00 £27.30 £27.60 £31.10 £28.30 
Aeromodeller £23.40 £28.20 £28.40 £30.20 £28.70 
Antique Clocks £27.00 £32.40 £32.60 £34.70 £33.00 
Citizens Band £16.80 £20.70 £20.85 £22.35 £21.10 
Electronics Today International £18.00 £22.20 £22.40 £24.00 £22.70 
Ham Radio Today £16.80 £21.30 £21.50 £23.20 £21.80 
Military Modelling £16.80 £23.60 £23.85 £26.45 £24.30 
Model Boats £16.80 £21.20 £21.30 £23.00 £21.60 
Model Railways £15.00 £20.90 £21.10 £23.30 £21.50 
Photography £15.00 £22.00 £22.30 £25.00 £22.80 
Photoplay £13.20 £17.90 £18.10 £19.90 £18.40 
Popular Crafts £18.00 £23.30 £23.50 £25.40 £23.80 
Radio Control Model Cars £16.20 £21.10 £21.30 £23.10 £21.60 
RCM&E £15.60 £21.60 £21.80 £24.00 £22.20 
Radio Modeller £15.60 £21.20 £21.40 £23.60 £21.80 
Scale Models International £16.20 £20.80 £21.00 £22.70 £21.30 
Video Today £15.00 £20.20 £20.40 £22.30 £20.70 
Which Video? £15.00 £19.40 £19.50 £21.20 £19.80 
Woodworker £16.80 £24.00 £24.20 £26.90 £24.70 
Your Commodore £15.60 £23.25 £23.50 £26.40 £24.00 

Quarterly titles (5 for the price of 4) 

Practical Wargamer £ 7.80 £ 9.90 £10.00 £10.70 £10.10 
Radio Control Scale Aircraft £ 9.00 £11.10 £11.20 £12.00 £11.30 

Alternate monthly titles (8 for the price of 6) 1 
£18.00 
£10.70 
£11.80 

£37.80 

£18.20 
£10.80 
£11.90 

£38.00 

£19.30 
£11.70 
£13.00 

£41.50 

£18.40 
£10.90 
£12.10 

£38.70 

Commodore Disk User 
Radio Control Boat Modeller 
Your Amiga 

£15.00 
£ 8.10 
£ 9.00 

Fortnightly title (28 for the price of 24) 

Model Engineer £28.80 

Please commence my subscription to with the issue. 

I enclose my cheque/money order for £ made payable to ARGUS SPECIALIST PUBLICATIONS 

or debit my Access/Barclaycard number i I I i" Card expiry date 

Signature   Name 

Address   

Postcode 

Please return this coupon with your remittance to: 
Infonet Ltd. (HRFI/1) 5 River Park Estate, Billet Lane, BERKHAMSTED, Herts. HP4 1HL 
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I am writing this three days before 
setting off on the long-awaited (by 
me, anyway) DXpedition to the Cocos 
Keeling Islands, although by the time 
it is read that will be but a memory. At 
present, the excitement in the G4JVG 

and one Canadian Zone 2. In South 
America, only one each of CE, LU and 
CX stations were worked. Scotty 
mentioned that they are now plan- 
ning another DXpedition, this time to 
a Pacific island (both VK9X and 

In this month's memoirs of a travelling man, G4JVG 

reports a blow-up and a blow-out! 

household is fairly intense, so it was 
particularly nice to receive a long 
letter and several photographs from 
George Koutsoukos, VK6NGK, who 
was on the last expedition to Cocos 
Keeling back in April, and whom I 
mentioned in the August "QRZ". 

George operated as VK6NGK on 
Cocos Keeling and AX9NGK from 
Christmas Island, and was on the 
islands with Scotty, W7SW. George 
writes that between the two of them, 
they logged over 37,000 QSOs dur- 
ing the six week expedition. They 
worked all 40 zones from both loca- 
tions and on Cocos Keeling worked 
almost 200 countries. The most 
difficult countries proved to be in 
North and South America, with only 
one station logged from Alaska, KL7, 

VK9Y are in the Indian Ocean), so I 
wish them well and hope that the 
next expedition proves to be as 
successful as their last one. 

In The Minquiers 

In October I mentioned my expe- 
dition to Jersey and the Minquiers, 
the group of small rocky islands to the 
south of Jersey. As things turned out, 
I was exceedingly lucky with the 
weather and it proved possible to land 
on the Minquiers without difficulty. 
Martin Atherton, G3ZAY, had made 
no fewer than three unsuccessful 
attempts to get there in the past, so 
it just shows how difficult it can be if 
the tides and winds are against you. 
I operated as GJ4JVG/P for a period 

of about 24 hours and in that time 
made about 300 QSOs, thus becom- 
ing only the second operation to have 
taken place from these islands, which 
count separately from the rest of the 
Channel Islands for the "Islands on 
the Air" awards. Unfortunately, 
although the weather could not have 
been better, propagation left a lot to 
be desired, and I spent long periods 
calling CQ without getting any re- 
plies, even on 14260kHz, the IOTA 
( Islands on the Air") calling fre- 
quency. 

The problem of the poor condi- 
tions was made worse because there 
was not much activity either, mainly 
because I was operating on a Monday 
and Tuesday, when most normal 
people are at work. In the evening, 
things picked up a little on 7MHz, but 
3.5MHz was very poor due to ex- 
tremely high levels of static. I had 
spoken to G 32AY and G 3XTT before 
going to the Minquiers, and they had 
said that there was a 45 to 50 foot 
high flag pole on the main island, 
Maitresse lie, which would prove 
ideal for antenna erection. The only 
problem was that it was at the 
opposite end of the island to where 
the accommodation was. I therefore 
took a 100 metre length of RG 58 co- 
ax with me, which proved to be just 
long enough to haul the 80/40m in- 

i i 
|r 
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at-i 
Scotty, W7SW/VK9YT, climbing the 70 foot tower to make 
adjustments to the fog-periodic antenna on Home Island in the 
Cocos Keeling group. 

George operating as AX9NGK on Christmas Island, with "a 
few extra kilos from drinking and eating too much" (on Cocos 
Keeling). His words, not mine! 
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The 50-foot high flag pole at the northern end of Maitresse He 
in the Minquiers proved useful for antenna erection, but it was 
100 yards away from the shack. . . 

. . . from this site on Jersey itself. The tower is 450 feet high 
and takes about ten minutes to walk around the bottom! The 
sign sums it up nicely: "Danger to Life — Radiation Hazard"! 

verted-V trap dipole up to the top of 
the flag pole and for the far end to 
reach the operating shack. Accom- 
modation on the Minquiers is in the 
century-old stone cottages, some of 
which are completely dilapidated — 
but others have been lovingly re- 
stored by their owners, and it was in 
one of these that I stayed. 

There is of course no mains 
power on the Minquiers, so a gene- 
rator was taken across from Jersey. 

Unfortunately I forgot to take any 
means of measuring the output volt- 
age and this proved to be the undoing 
of the G J4JVG linear amplifier. After 
going QRT for some dinner on the 
Monday night, I started up the gennyt. 
again to go back to the big pile-up I 
had left behind on 14MHz. As I turned 
the linear on there was a loud bang 
and all the fuses went. Unfortunately 
it turned out that the mains trans- 
former also went — the voltage had 

obviously been much too high. With- 
out the amplifier, with only a wire 
antenna, poor conditions, lack of 
activity and high QRN levels, it was 
quite hard going at times, but I 
wouldn't have missed it for the world. 
The Minquiers are a really beautiful 
place — it is possible to be almost 
entirely alone, with the nearest 
humans 11 miles away in Jersey or on 
the French Chausey islands — and 
ideal for sea bird watchers. 

T 

•• 

G4J VG operating from one of the stone cottages seen in the 
distance on the other photographs. 

GJ4JVG 
, GUERNSer ^ GU \ \ 

□/P MINQUIERS * *S4R* __1 V  
IOTA EU-99 

□ /A JERSEY 

IOTA EU-13 

PATERNOSTER.. _ ECREHOUS 

■,EnSE^ iSlGJ V 
CHANNEL FRANCE 

ISLANDS.. 
,/) MINQUIERS f 

73 

Stephen Telenius- Lowe * 

The G4JVG QSL cards which are now being sent out for 
QSOs made from the Minquiers, and 

]> 
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W0AIH 

WISCONSIN 
Coolly) 

Jk 
Rev Paul E, Biltner 

1516 SoutKSi 
Eau Claire. WS 54701 

The super station" of Paul, WOAIH, who spent 20 years Even at his "city lot" station in town, Paul has four towers up, 
building up the station until it looks like this. Paul gave a vivid any one of which would be the envy of most UK DXers. 
description of how to do it at this year's RSGB HF Convention. 

After two days on the Minquiers 
it was quite nice to get back to the 
civilisation of Jersey, if only for a 
proper shower! I made arrangements 
to operate from what must be one of 
the best low-band sites in the whole 
of Europe: a 40 metre high profes- 
sional broadcast tower on the north 
coast of Jersey. The bottom of the 
tower stands on top of 100 metre 
high cliffs with a clear take-off over 
the sea from south-west via north to 
south-east. About 100 metres up the 
tower is a pulley, with which it is 
possible to pull up wire antennas so 
that they are in effect about 200 
metres up over the sea. Den Robin- 
son, GJ3YHU, who works atthe sta- 
tion, kindly allowed me to use the 
location one morning, so before 
dawn, at about 4am (this was in 
July!) we got up and drove the couple 
of miles to the tower, where the 
previous day we had set up a station 
and pulled up an 80 metre dipole. 

The 100 metre drum of co-ax 
which I had used on the Minquiers 
proved useful once again. The results 
were fairly astounding: I was working 
Americans as far west as Ohio who 
were running 100 watts to low dipole 
antennas at 59+ signals well after 
local dawn. Almost all of them later 
QSL'd directly to me, saying they had 
never heard a GJ on 80 metres 
before. The scale of this tower is 
incredible: it stands on four feet 
embedded into vast blocks of con- 
crete, and has 70 foot sides — so if 
you lay a fully-extended Versatower 
P60 on its side, it would still not be as 
long as this professional tower was 
wide! Den tells me stories (which I am 
absolutely convinced are true!) of 

working Californians and Hawaiian 
stations on 160 metres with a 
genuine 6 watts of CW from an old 
Codar AT5 transmitter and getting 
reports of his signals being stronger 
than any other Europeans on the 
band. 

RSGB Convention 

It would be nice to have such a 
tower at the home QTH, though you 
would need several acres of land just 
to fit the thing in. Someone who 
could manage it is Paul Bittner, 
WOAIH/9, from Eau Claire, Wiscon- 
sin, USA, who gave a most illuminat- 
ing and amusing slide-show and talk 
at the RSGB's HF Convention at the 
Belfry Hotel, Milton Common, near 
Oxford at the end of September. To 
look at Paul's station now, with some 
eleven big towers (and several more 
smaller one's) erected, you would 
imagine that he is a multi-millionaire. 
He is not, he is a Church Minister on 
an ordinary salary, but he seems to 
have had an enormous amount of 
luck and has put in an enormous 
amount of work over a period of 20 
years to get his station the way it is 
today. Most of his towers were given 
to him — it seems as if people just 
phone up and say that he can have a 
tower as long as he can dismantle it 
and take it away. The most he has 
ever paid for one was 300 dollars, and 
that was for a 200 foot monster. I 
paid considerably more than that for 
just a 60 foot tower recently, but that 
is another story. Paul's station is now 
one of the most competitive in the 
Mid-West, the culmination of a 20 
year dream of his to have a "super 
station", but what appealed most to 

me was that, because of his ingenu- 
ity, he has probably not spent much 
more on the hobby than many other 
amateurs with very much more 
modest stations. 

For me, the other highlight of the 
RSGB's HF Convention was Paul, 
F6EXV's slide show and talk on the 
1988 expedition to Kingman Reef, 
Palmyra Island and Christmas Island. 
The other operators on the expedition 
were from the USA and Japan and 
Paul went along specifically with the 
idea in mind to work as many Euro- 
peans as possible. This he did to great 
effect, providing many European 
DXers with one, two or three new 
countries. The big difficulty for them 
was to work Europe through the USA 
pile-up because, generally speaking, 
the bands were always open to the 
States and there seemed to be un- 
limited number of W stations calling. 
The openings to Europe from the 
Central Pacific were much shorter of 
course, although with modest equip- 
ment (100 watts only on 10-15-20 
metres and a 2 or 3 element Tri- 
bander or vertical antenna) their 
signal was consistently good when 
the bands were open. After the 
formal part of the proceedings was 
over there was a buffet supper 
organised by the CDXC, and this time 
at Don and Chris Beattie's QTH 
(G30ZF and XYL). This was well 
attended by DXers from Belgium (an 
even larger contingent of ON's than 
last year), Germany and the USA as 
well as Britain, and for me the social 
side of this event is just as enjoyable 
as the lectures, providing as it does 
just about the only international 
gathering of HF DXers in this country 
from one year to the next. 
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The Rafters Ring 
This year, as usual, the social side 

of things started well before the 
official opening of the convention, 
with many DXers who had travelled 
considerable distances staying over- 
night at the Belfry — and others like 
me who live only 35 minutes away, 
making the journey on the Saturday 
evening specifically for a get- 
together. The bars were doing a 
roaring trade while DXers swapped 
stories of the T30 who called them 
while operating Mobile on 15m and 
so on. There was also a chance to see 
a couple of videos on DXing; 
SORASD, the story of the first opera- 
tions from the Saharan Arab Demo- 
cratic Republic, and of a CQ World 
Wide contest record attempt from 
N2AA, arguably the best-equipped 
multi-multi contest station in the 
world. After the videos had been 
shown, there was a series of slide 
shows which went on into the early 
hours and included Ghis, ON5NT, on 
the FV8NDX/P IOTA expedition to Les 
Sept lies, and his recent trip around 
Finland and OHO, and I showed my 
slides of last year's expedition to 

Market Reef, OFOMA, and of my 
recent trip to the Minquiers. 

For those of you who did not 
make it this year, we hope to see you 
there in 1989. 

Talking of the CQ World Wide 
contest, the SSB leg is due to take 
place on 29-30th October, and the 
CW section a month later, during the 
last weekend in November. As I have 
mentioned several times, I will be 
operating as VK9YG in the contest, 
but it is good to see several other 
British DXers going on expeditions for 
these, the biggest contests in the 
annual calendar. Cris, G4FAM, should 
be operating from Madeira, CT3, as 
will Dick, G3PFS, whose Madeiran 
callsign will be CR3EU. G3SJK, 
G3UKS and G4XPJ should be operat- 
ing from Montserrat in the Caribbean 
and will be appending A/P2M after 
their own callsigns. There will of 
course be many expeditions to rare 
and semi-rare spots by the Americans 
and of course the Finns, who can 
always be guaranteed to turn up 
somewhere interesting for the big 
contests. Martti, OH2BH, is promis- 
ing to come up as J52US from 

Guinea-Bissau in West Africa — this 
being the station of Dave, K8MN, 
who was formerly to be heard from 
Finland, the Alan Islands and Market 
Reef. In the CW event, Cris, G4FAM, 
will be off again, this time to 
Guernsey as part of a GU multi 
operator contest effort. This year, for 
the first time, there will also be a 
British team entering the CQ World 
Wide SSB "Team" contest. In this 
category, up to five single operators, 
operating from at least two conti- 
nents, compete together as a team 
and sum together their individual 
scores. The "CDXC Contest Team" 
will consist of GW4BLE, G30ZF, 
G3XTT, VK9YG and perhaps one 
other. If you don't normally partici- 
pate in contests, it is worth at least 
dabbling in this one, as there is sure 
to be a new country or zone some- 
where for you to add to your scores. 

As usual, I would be pleased to 
hear from you with your news on 
what you have been working or hear- 
ing on the HF bands. Please send 
reports to Steve Telenius-Lowe, 
"Penworth", Tokers Green Lane, 
Tokers Green, Reading RG4 9EB. 

EVERYTHING FOR DATA 

COMMUNICATION BY RADIO 

The Best Value Packet 
Radio TNC on the UK Market 

Compact size 
Nine front panel status indicators 
NetRom compatible 
Compatible with PK-87 Host Mode Control 
TTL/RS232 inputs and outputs 
32K RAM buffer 
Full range of high quality driver software for IBM-PC, 
Commodore 64 and BBC Computers 
Built in personal mailbox 
Built in HF modem 

Only £109.95 inc vat 
Post and Packing: £2.50 

PK-88 

The World Standard 
Multi-Mode Data Controller! 

PK-232 
Now with seven modes: AMTOR, Packet, RTTY, CW, ASCII, 
Fascimile and Navtex 
Superb send/receive facsimile software for IBM-PC and 
Commodore 64 
Unique SIAM signal acquisition and analysis capability 
Firmware upgrades available for earlier PK-232s 
Excellent Host Mode software support 

Only £269.95 inc vat 
Post and Packing: £4.00 

VISA 

Applications assistance always. Send large SAE for further product details. Visitors by appointment only. 
Prices may vary according to prevailing exchange rates. Prices include VAT @ 150/o 

ICS ELECTRONICS LTD 
_ PO Box 2, Arundei, West Sussex BN18 ONX 

Telephone: (024 365) 655 (2 lines) Fax: 024 365 575 
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Packet Radio 
OK, so by now you've worked lots of 
amateurs on 144.650MHz and you're 
having great fun reading all the 
national gossip on your local 2m BBS, 
but maybe you're itching to become 
a little more adventurous. Packet 
radio activity takes place on many 
other frequencies as well as 
145.650MHz, of course, on VHP, UHF 
and HF. Table 1 shows commonly 
used HF frequencies. 1200 Baud 
packet is generally used on VHF/UHF 
but on HF the slower rate of 300 baud 
is used in view of the generally 
greater levels of QRM. Remember 
that packet radio use is still evolving 
and at the time of writing there are 
moves to update bandplans, to keep 
up with our rapidly increasing im- 
provements in communications tech- 
nology. Mailbox forwarding often 
takes place on other (quieter) fre- 
quencies. For instance, my local BBS, 

In the last part of his 

beginners' guide, Chris 

Lorek G4HCL looks 

towards the furthest 

horizons. 

G4UXV-2, connects with G1ZPU-7 
on 432.675MHz for national mes- 
sage forwarding, G1ZPU also having 
a 6m port for user access. 

HF Packet 

Try tuning to 14.105MHz, LSB 
and set your TNC HBAUD parameter 
to 300. Most of the time when the 

band is open you'll hear the familiar 
'brrrp' 'brrrp' bursts of packet data 
from the many HF international bulle- 
tin boards, forwarding messages 
from country to country. You'll find 
that you will need to tune your re- 
ceiver VFO very carefully, as a tuning 
error of only 100Hz will often cause 
problems in decoding. This is 
because HF packet uses audio tones 
of 1600Hz and 1800Hz, ie a shift of 
only 200Hz as opposed to 1000Hz as 
on VHF, and as a result many packet 
QSOs can fit into a given amount of 
spectrum. 

On your TNC (not on your re- 
ceiver), set the reception mode ini- 
tially to FM rather than AM if you have 
this facility fitted, ie if the TNC's 
internal AGC/limiter is switched on. If 
you have a baragraph LED tuning in- 
dicator on your TNC, adjust your 
tuning dial so that received packets 
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/ know he said he'd call you back this afternoon, but it may not be this 
afternoon yet! 
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light the outermost LEDs rather than 
those in between. Eventually, when 
you get the hang of tuning, you may 
find communication better in heavy 
QRM conditions by switching the 
TNC to AM (ie switching its internal 
AGC off), and carefully adjusting the 
volume control of your HF receiver, or 
the output audio level if using a fixed- 
level audio output from an accessory 
connector on your receiver, until 
received packets are of just sufficient 
level to be decoded successfully by 
your TNC. 

By now you'll probably be 
receiving streams of international 
mailbox data from the many HF 
forwarding BBSs around. Some of 
these are used purely for forwarding 
rather than end-user access, and as 
such may give you only a limited set 
of commands if you connect to one. 
The idea of course is to use your local 
VHF/UHF BBS for reading long lists of 
messages rather than cause global 
congestion in seeing what's around! 
If however you tune a few kHz either 
side you may see beacon messages 
from individual amateurs inviting you 
to connect, or even identifying the 
existence of their HFA/HF Node/Digi- 
peater Gateway callsigns, which you 
may try using if you fancy connecting 
into the Italian or Scandinavian VHF 
networks for example. With HF 
packet the world's your oyster. 

Because HF throughput is neces- 
sarily slower than on VHF, try to keep 
your packets short. In one-to-one 
communication you can do this by 
keeping your packets down to one- 
liners by giving a carriage return after 
every few words; alternatively set 
your PACLEN parameter to a short 
value such as 64 or 32. To compen- 
ate for the vagaries of HF propaga- 
tion, where you could be in QSO one 
minute but not the next, set your 
MAXFRAME to 1 to prevent a large 
number of outstanding packets being 
present. Your DWATT may be set to 0 
to speed things up in the absence of 
digipeaters and the like, HF often 
being a one-to-one communication 
medium. 

Because of the changing paths 
on HF, once you become experienced 
it's often a good idea to send out 
regular short CQ messages to an- 
nounce your presence on quiet fre- 
quencies, for instance with a one-line 
beacon message sent out while 
you're in the shack. This is the 

opposite to what is desirable on 2m, 
where repetitive beacons simply 
announcing your presence are often 
just an unwanted cause of QRM! You 
can set your message to be sent out 
following a period of no activity by 
the command BEACON AFTER 30, 
see your TNC handbook for details of 
entering beacon text, and set yor 
UNPROTO to CQ. The time period is 
normally entered in multiples of 10 
seconds (again see your TNC hand- 
book if doubt), for example AFTER 30 
would give a beacon message after 
300 seconds, or 5 minutes. 

Cross-Band Linking 

If you have a dual-band TNC such 
as a KAM, you may like to provide 
local VHF users with a HF gateway 
facility. At the time or writing this 
appears to be allowed in the UK under 
the current licence conditions provid- 
ing that your station is attended. If 
you are a 2m operator, you may also 
find one or two friendly local 
amateurs providing this service, by 
connecting into their KP-Node for 
example. By requesting a JL listing 
you will see a list of stations heard on 
each band, together with the destina- 
tion address of their messages. Table 
2 gives a typical example, stations 
suffixed by A/ being heard on VHF, 
those suffixed by /H being heard on 
HF. Those stations with a destination 
address of 'CQ' for example are the 
ones to try Xconnecting to. 

VHF Messages Across The 
Globe 

If you don't have a HF rig, nor 
access to an active local gateway, 
then don't worry. Remember that in 
part one I promised you packet radio 
could offer World-wide communca- 
tion, error free of course, using a 2m 
FM handheld. You can do this through 
the BBs network. 

On your local packet BBS you 
may have seen messages from non- 
British amateurs, which may not have 
been entered directly but have in- 
stead come via a HF or satellite route. 
As we saw in part two, some UK BBS 
stations employ HF ports for forward- 
ing, often to Europe and the Middle 
East. An example of this are the mes- 
sages you see addressed to ALLOEU, 
meaning all BBS stations in Europe. 
Indeed, you may wish to do likewise 

if you have a bulletin message that 
you feel may be of interest to 
European amateurs. For example, you 
may be setting up a HF/VHF gateway 
service linking 2m to 20m, and wish 
to let prospective users know via the 
BBS service rather than transmitting 
beacon messages. Remember 
though, that stations in Yugoslavia 
may not be interested in messages 
like the fact that you have a heavy 
mains power supply going free to a 
good home, what your latest moan of 
the week is, or whatever. We already 
have enough 'junk mail' going round 
the system as it is, so do use this 
facility with due respect! 

International Satellite 
Forwarding 

In a similar manner to some low 
Earth-orbiting government communi- 
cations satellites, UoSAT-OSCAR 11 
has the facility to receive uploaded 
digital messages, store them while it 
circles the globe, then download 
these on request at a distant point. 
This is contained in its 'digital com- 
munications experiment', (DCE). 
Because it only had a single 
uplink/downlink channel that is 
shared with other on board experi- 
ments, a network of international 
gateway BBS stations is used. In the 
UK the gateway station is GB3UP, the 
University of Surrey's satellite control 
station, which has the facility to 
communicate with OSCAR 11 and 
hence to link with other gateway 
stations throughout the world. 

The gateway stations are all com- 
pletely transparent to the users; for 
example all forwarding BBSs in the 
UK have their automatic forwarding 
systems set up to direct mail destined 
for ZS, VK, ZL and USA through 
GB3UP and hence via OSCAR 11. 
Current gateway stations in other 
countries are VK5AGR in Adelaide, 
ZL1ADX in Aukland, ZS6SAT in 
Johannesburg. Other DCE stations 
are ZL5BA on Ross Island, 
Antarctica, AP2PUL in Punja, 
AP2SUP in Lahore, and WA9FMQ in 
Washington DC (currently non- 
operative). Other DCE stations 
hopefully coming on line shortly are 
N6IUU in California, DB20S the 
AMSAT-OSCAR-13 command 
station, and possibly UA3CR in 
Moscow. So now you know where 
you can send messages to! 
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A booklet describing the UoSAT 
satellites together with information 
on the DCE is available at nominal 
cost from the University of Surrey 
(UoSAT Unit), Guildford, Surrey, GU2 
5XH. My thanks go to Michael 
GO'PASBHF, the GB3UP SYSOP, for 
the above information. 

Fuji-Oscar 12 

If you're already geared up for 
voice satellite operation on 
2m/70cm, or of course if you'd like to 
start, then one step further is to use 
an orbiting packet bulletin board 
directly. . . 

Oscar 12 is a low orbit satellite, 
going round the world at an altitude 
of approximately 1500km. It gives 
around 20 minutes' worth of access 
time on an overhead pass. Aboard 
OSCAR 12 a direct user-access pac- 
ket BBS system with 1Mbyte of 
memory, using the satellite's JD 
mode. There are four uplink fre- 
quencies and one downlink requency, 
used in this manner to spread the 
load. The uplinks are on 
145.850MH2, 145.870MHz, 
145.890MH2 and 145.910MHz, the 
common downlink frequency being 
435.910MH2. The uplinks operate 
with 1200 baud AX25 packet using 
Manchester-coded FM, the downlink 
using non-return-to-zero-inverted 
(NRZI) phase shift keying (PSK). all 
this means that you may use your 
existing 1200baud VHF TNC if you 
wish, but you must connect an ex- 
ternal modem to it rather than use its 
internally-generated bell tones to 
interface with your trans- 
mitter/receiver combination. Using 
PSK allows a narrower bandwidth to 
be used giving a better signal-to- 
noise ratio than would otherwise be 
achieved with a given signal strength. 
Fig 1. shows a typical station 
arrangement. 

Commercial TNCs suitable for 
OSCAR 12 have been produced, such 
as the Danet 12M by Fuji Digital 
Systems. However, a cost-effective 
homebrew modem circuit to link to 
your existing TNC has been designed 
by James Miller, G3RUH, a blank PCB 
for this being available from AMSAT- 
UK. PCBs may be built and/or tested 
for you as well, by prior arrangement, 
if you wish. 

Operating via Fuji-OSCAR 

First, make sure your TNCs 

Table 1 — HF Packet Frequencies in 
Common Use 

80m 3.590 - 3.600MHz 
30m 10.145 - 10.150MHz 
20m 14.089 - 14.1 lOMHz 

(14.089 - 14.099 MHz 
proposed) 

15m 21.100 - 21.120MHz 
10m 28.120 - 28.150MHz 
 plus 29.250MHz FM 

AX25L2V2 parameter has been set 
to ON, and the frame acknowledge- 
ment time (FRACK) has been set to 6 
seconds or longer. Set your TNCs 
PACLEN to a value such as 64 or 
128K in length, allowing only one 
outstanding packet at a time. 

Mode JD is used according to a 
day-to-day calender, alternating its 
operation between digital, analogue, 
and experimental modes of use. 
AMSAT-UK distribute tables of which 
mode is in use on which day of the 
week, however, OSCAR 12 operating 
Mode JD maybe identified by tuning 
to the downlink frequency of 
435.910MH2. When in use by other 
stations, you'll receive packets of 
data, otherwise it automatically 
transmits a packet every minute to 
identify Mode JD. 

The callsign of the BBS is 
8J1JAS. To connect to it you simply 
tune your transmitter to one of the 
uplink channels and type C8JIJAS 
followed by a carriage return. When 
successfully connected, the satellite 
will send you the command prompt 
J AS. Table 3 shows the command set 
used for the BBS: as you can see this 
is broadly similar to many terrestrial 
packet bulletin board stations. There 
is however no B command to log you 
off the BBS, to do so you simply enter 
Command mode on your TNC Dis- 
connect as you would do when in 
QSO with another station. 

When you send a message using 
the command W, OSCAR 12 sends 
the Subject prompt and you may 
enter up to 32 characters for this, 
terminating with a carriage return. 
Following this, OSCAR 12 sends the 
Text prompt. Terminate each line with 
a carriage return, ending your 
message with either a CTRL-Z or a ful 
stop (.) on a line on its own followed 
again by a carriage return. 

Further technical information on 
OSCAR 12, including construction 
details of the G3RUH modem, is 

given in the Fuji-F0-12 Technical 
Handbook, published by AMSAT-UK 
and available from them as well as 
other sources such as the RSGB book 
sales department. 

OSCAR 13-RUDAK 

The main limitation with low- 
orbit satellites is their short access 
time, so that real-life QSOs are 
necessarily very brief. Phase lll-C 
satellites are placed in a highly elliptic 
orbit, as shown in Fig. 2. This means 
that when the satellite is at its 
maximum height it may be 'seen' and 
hence used for long periods by 
ground stations, giving 
communication over a large section 
of the Earth. 

On board OSCAR 13 is RUDAK, 
short for Regenerativer Umsetzer fr 
Digitale Amateur Kommunikation, 
which was built by AMSAT-DL in the 
Federal Republic of Germany. It uses 
the satellite's 23cm uplink and 70cm 
downlink facilities, both employing 
binary phase shift keying (BPSK) for 
packet. Using packet on OSCAR 13 
gives you the facility of error-free one- 
hop digipeating across vast distances 
of the world. At the time of writing, 
RUDAK is fitted but is not yet opera- 
tional on the satellite due to a 
memory problem; terrestrial 23cm 
radar and spread spectrum sources 
are also believed to be causing 
problems. Keeping an eye on your 
local BBS for OSCAR 13 bulletins will 
give the latest information as it 
happens. 

As this is meant to be a 
'beginners guide' it is beyond the 
scope of this article to give a detailed 
guide to setting up a complete ground 
station for what is essentially an 
advanced mode of satellite 
communications, a complete user 
manual will however be available 
from AMSAT together with suitable 
modem details. 

Further details of the AMSAT 
organisation, who publish regular 
newsletter as well as many useful 
operating guides, may be obtained by 
sending an SAE to AMSAT-UK, 94 
Herongate Road, London, E12 5EQ. 

The Future 

With packet becoming more and 
more popular, the rapidly expanding 
network is naturally becoming more 
and more busy, particularly so on 2m. 
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Table 2 - Typical VHF/HF KP Node Link 

PX2:GB3PX> Connected to G4HCL-8 
###CONNECTED TO NODE G4HCL-8(G4HCL) CHANNEL B 
* * * Fenland Multiband Node - 144.650MHz VHF - 14.105MHzHF *** 
ENTER COMMAND: BYE, CONNECT, HELP, JHEARD, NODES, XCONNECT 
?J L 

DV2/V > G4JTY 12-09-88 16:28:15 
GB3PX/V > ID 12-09-88 16:29:03 
GOCRC.V > G3UYW 12-09-88 16:29:55 
G4WFQ/V > MAIL 12-09-88 16:31:03 
16LMQ/H* > MAIL 12-09-88 16:32:31 
VIA IR6CHC-2, 16DZB-8 
GB7EA-2/V > ID 12-09-88 16:36:05 
OH20M/H > FE5PZ 12-09-88 16:37:25 
YT3NR/H > EA4PE 12-09-88 16:38:36 
IR6CHC/H* > ID 12-09-88 16:39:43 
VIA 16DZB-8 
FE5PZ/H > 0H20M 12-09-88 16:39:59 
I3XCE/H > SK3AH 12-09-88 16:40:19 
I6DZB/H > BEACON 12-09-88 16:40:27 
VIA F5LO, EA4PE 
IT9WNW-9/H > IT9YGM-1 12-09-88 16:40:52 
IT9YGM-1/H > MAIL 12-09-88 16:41:12 
IN3VRR/H > EA4PE 12-09-88 16:43:20 
EA4PE/H > IN3VRR 12-09-88 16:43:24 
0H20M/H > CO 12-09-88 16:43:31 
G4HCL-15A/ > G4HCL-8 12-09-88 16;43;32 
ENTER COMMAND: BYE, CONNECT, HELP, JHEARD, NODES, XCONNECT 
? 

Table 3 — Fuji-Oscar 12 Command Set 

JAS> Command prompt from FO 12. 
F Lists last 10 messages stored, 

repeating this command lists the 
next 10 messages. 

F* Lists all messages. 
H Help index — gives description 

of commands. 
K n Delete message number n. 
R n Read message number n. 
W Send message. 

One solution is to provide more 
frequencies to spread the activity a 
little, which is currently being done 
with packet nodes operating on 
several bands, all with cross-linking 
facilities. However plans are in 
progress to link formally-planned 
network nodes together via a high 
speed dedicated 9600 baud 'back- 
bone' operating on bands such as 
23cm. In East Anglia for example, the 
Eastnet operation has already 
undergone linking trials and will 
shortly link GB2PX, GB3HX, GB3NP 
and GB7EA-2 together using 23cm, 
taking inter-node traffic off 2m but 
allowing end-user access on 
145.650MH2. Fig. 3 shows a typical 
arrangement, where G1 ABC links into 
GB3NP where G1ABC-15 emerges to 
downlink to G4YYZ. 

Meteor Scatter 

Meteor scatter communication 
makes use of the temporary ionised 
trails left by meteors as they enter the 
Earth's atmosphere. In the past, CW 
and SSB have been commonly used 
for this, with the necessity of 
scheduled contacts having alternate 
periods of transmission made by each 
partner attempting contact. 

Successful experiments on 6m 
and 2m using standard 1200 baud 
AFSK FM have taken place by using 
meteor scatter reflection for packet 
communication, the repetitive error- 
seeking nature of packet essentially 
being ideal for this mode. The main 
problems encountered have been due 
to the fact that meteor bursts are 
often very short in nature, requiring 
fast data rates combined with very 
short individual packet data lengths. 
However as more packet stations 
take advantage of this mode, couple 
with the possibility of higher future 
data rates (TNCs operating up to 
2400 baud such as the KPC-2400 
are readily available), meteor scatter 
could prove to be a reliable future 
method of Packet Radio communica- 
tion. 

Future Satellites 

Planned for launch in 1989 are 
UoSATs D and E, funded by the Uni- 
versity of Surrey and AMSAT-UK. 
UoSAT-E will carry cosmic particle 
and total dose experiments, but of 
possibly more interest to radio 
amateurs UoSAT-E will carry a PCE — 
packet communications experiment. 

his will be an AX25 packet forward- 
ing transponder capable of being 

used by amateurs with modest, non- 
steered aerials. It will use 9600 Baud 
FSK, compatible with the K9NG- 
TAPR or the new G3RUH modem, 
coupled to your existing TNC, and will 
use mode J with 2m uplink, 70cm 
downlink. Also to be launched in the 
near future are a total of three Micro- 
sat PACSATs by AMSAT-NA, which in 
effect will be flying WORLI-type 
Packet BBSs, each having four 70cm 
uplink channels and one 2m downlink 
channel. Who knows what the next- 
but-one generation of satellites will 
bring! 

Conclusions 

I hope that this short series has 
managed to whet your appetite as to 
what packet radio has to offer, and 
maybe even raised your interest 
enough to get started on the mode. 
We have seen that our network is 
evolving very fast; future advances in 
linking will undoubtedly take place, 
and the day will soon come when you 
connect into your local Network 
Node, type in CONNECT VK5ABC or 
similar, and within seconds receive 
the magical CONNECTED response. 

Amateurs will again be able to 
demonstrate to bodies such as dis- 
aster relief organisations operating in 
geographically remote areas what we 
can offer. Potential newcomers to 
amateur radio, often youngsters 
familiar with computer landline hack- 
ing to whom picking up a microphone 
and talking to someone offers 
nothing new, will see that getting 
their licence can expand their 
horizons to virtually limitless 
proportions. No matter what your 
current thoughts are regarding what 
is real amateur radio, packet radio has 
established itself as one of the modes 
of tomorrow, another historical pillar 
in our tradition of advancements in 
radio communication. 
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QUIPMENT 

ALWAYS CHOSEN BY PROFESSIONALS 
AND DISCERNING RADIO AMATEURS. 

COMPACT LATTICE TOWERS 
SLIMLINE TUBULAR MASTS 
Telescopic—Tiltover, Fixed—Mobile from 3M to 
60M. Over 50 Models, suitable for a wide range of 
civil and military applications such as: 
• Radio Communications 
• Amateur Radio 
• CCTV and Surveillance 
• Meteorological Monitoring 
• Aero & Marine Nav Aids 
• Flood Lighting etc. 
Purpose designed using 4-5m and 3m 
section modules for low retracted 
heights and cost effective shipping. 
Engineered to B.S.I, standards and hot 
dip galvanised to BS729 for protection. 
Wind loads are based on BS CPS 
CHAP V PT 2 1972 for wind speeds up to 
100mph/160kph. (BS 8100). 

ANTENNAS 

L] 

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

Hi'Q'—Close 
Coupled capacity 

/Y hat loaded Yagi with 
optimized 
performance. Ideal 
for small spaces. 
Send for full Spec, 
sheet. NOW! 

l\ V 

V 

v /s/n, 

Quality 
/ / / 
\ Reliability 

<3 
I 
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WE DESIGN—WE MAKE—WE SELL—DIRECT. 
At manufacturers prices—you get best value. 
EUROPEAN DISTRIBUTOR: 
CLASSIC INTERNATIONAL 
Roermond (NL) 04750-27390 
SEND S.A.E. FOR FURTHER DETAILS 
AND PRICES OF ALTRON PRODUCTS 
    , 

H P. TERMS ALLWELD ENGINEERING 
Factory 6, 232 Selsdon Road, 

South Croydon, Surrey, CR2 6PL. 
Tel: 01-680 2995 (2a hr) 01-68 6734 

TX-3 RTTY/CW/ASCIITRANSCEIVE 
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. Needs interface or T.U. BBC- 
B/Masterand CBM64tape £20, disc £22. Spectrum 
tape £35, +3 disc £37 inc. adaptor board (needs 
interface/TU also). 
For VIC 20 we have our RTTY/CW transceive 
program. Tape £20. 

RX-4 RTTY/CW/SSTV/AMTOR 

RECEIVE 
This is still a best-seliing program and it's easy to see 
why. Superb performance on 4 modes, switch 
modes at a keypress to catch ail the action. Text and 
picture store with dump to screen, printer or 
tape/disc. An essential piece of software for trawling 
the bands. Needs interface. BBC-B Master, CBM64 
tape £25, disc £27. VIC20 tape £25. SPECTRUM 
tape £40, +3 disc £42 in. adaptor board (needs 
interface also). The SPECTRUM software-only 
version (inputto EAR socket) is still available £25, + 3 
disc £27. 

TIF1 INTERFACE Perfect for TX3 and RX4, it has 
2-stage RTTY and CW filters and computer noise 
reduction for excellent reception. Transmit outputs 
for MIC, PTT and KEY. Kit £20 (assembled PCB + 
Cables, Connectors) or ready-made £40, boxed with 
all connections. Extra MIC leads for extra rigs £3 
each. State rig (s). Interface only available with TX-3 
of RX-4 software. 
WORLD AND UK/EUROPE 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 forthe BBC-B/Master, SPECTRUM, ELECTRON, 
CBM64, VIC20. 

MORSE TUTOR 1-40 wpm. Learn by ear, practice 
using random letters, 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 practice and testing forthe 
exam calculations. Tape £9. 

AIIBBCandCBM64programsare availableon DISC 
at £2 extra. 

NEW!! PEP BOARD Converts any RF power meterto 
read pep. Assembled and tested pcb + mounting kit 
and instructions £12. 

Prices include VAT and P&P, IstClass inland, airmail 
overseas, normally bv return. Eire, C.I., BFPO deduct 
13%. 

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

Tel: 0286 881886 
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GAREX ELECTRONICS 

WEATHER SATELLITE SYSTEMS 
☆ -frNEW^ ☆ ☆NEWt^- ☆ ☆NEWtV ☆ 

SPECTACULAR NEW ATARI ANIMATED 
SYSTEM 

Garex are proud to announce that they have been appointed sole UK 
dealer for this incredible new Timestep product. Following on from 
Timeslep's phenomenal success in the education market a special low 
cost Atari ST version of their animation system is now available. Simply 
plug in your existing receiver to view amazing pictures. For the ultimate, 
add a Meleosat receiver for unbelievably smooth 15 frame animation that 
is completely automatic once set up. Just watch the clouds roll by! New 
pictures are added twice an hour if required the oldest being discarded 
automaticaly. This sophisticated package will run on any Atar. ST1040 
and compatible colour monitor, comes complete with all software and 
colour-keyed Atari interface unit, £299.00 
Optional 16 grey scale adator for colour monitor £24.95 
For those who would like a sone-stop-shop, we offer the complete 
package of a ready-to-run system: Meteostat dish and receiver, Atari 
interface unit, grey scale adaptor, 14in colour monitor, Atari ST1040 
computer, software (including demo disc) AND, OF COURSE, ALL 
PLUGS AND CABLES 

On your doorstep £1,695.00 
COMPACT FRAME STORE SYSTEM 

The basic MICROWAVE METEOSTAT system, no complications, a 
complete plug in and go package requires no computer, no software, and 
can be up and running, including dish alignment within ten minutes. 
Nothing more to buy: dish, microwave receiver, frame store, 12in b/w 
monitor AND ALL PLUGS AND CABLES. Designed by Timestep, 
supplied by Garex £995.95 

137MHz VHF SATELLITE ACCESSORIES 
137MHz active antenna + 35m cable 74.75 
137MHz 10-channel receiver £155.25 
SAE for full details and prices of other 'separates' 
★★★★★★ ★*★★★★ ★★★★★★ ★★★★★★ 

GAREX VHF RECEIVERS 
The celebrated Timothy Edwards designs now owned and manufactured 
by GAREX. 
☆ A simple but versatile design capable of covering spot frequencies 

in the range 25-200MHz. 
Excellent sensitivity (typically 0.4uV for 12dB SINAD). 
Double superhet (10.7MHz and 455kHz IFs). 
Choice of IF bandwidths from 'W-SAT to '12.5kHz' PMR standards. 
The basic receiver is single channel crystal controlled. 
Multichannel option. 
2 watt audio output stage having a low quiescent current. 
Sizes: 153x33x13mm 
Requires 10-14v DC supply. 

PRICES: 
Stock Verisons: (fully assembled, aligned and tested boards) 6m, 4m, 
2m and Weather Sat: £49.95 
Complete cased versions and special options: details and prices on 
request. Crystas can be supplied if required; most populat 2-metre 
frequencies and the currently active weather satellites are readily 
available. Crystal prices on request. 
☆ Mains power supply module: £15.50 

GAREX VHF PREAMPLIFIERS 
<r Compact size: 34x9x15m 
☆ Up to 26dB gain 
•h Can be made for any frequency in the range 40-200MHz 
ir 3dB bandwidth+3MHz (at 145MHz) 
☆ Uses BF981 (0.7dB NF at 200MHz) 
■Cr Input and output impedance 50 ohms 
* IdB compression: +10dBm 
i Saturated output: +15dBm 
is Supply voltage 8-17v DC at 5-10mA 
Stock Versions: (fully assembled, aligned and tested boards) 6m, 4m 
2m and Weather Sat: £11.45 
Other versions: prices and details on request. 

☆ HIGH PERFORMANCE ☆ 
2 METRE PRE—AMPLIFIER 

☆ 3 Band-pass stages for improved selectivity 
☆ 16dB gain with 1dB NF 
■fr Switches 35 watts 
■it RF switched (fail-safe action); gas-filled relays 
Assembled, tested pcb £42.50 
Boxed version £49!95 
Gas-filled relays as used in pre-amp 4'g5 

Main Distributors for 
REVCO ELECTRONICS LTD. 

Prices include UK P&P and 15% VAT 
Ask for details of our Interest Free Credit 

s GAREX ELECTRONICS a 

HARROW HOUSE, AKE...AN STREET, TRING HP23 6AA 
TEL: TRING (044282) 8580 

and CHEDDINGTON (0296) 668684 
Callers by appointment only 

^coooocooosccoooooooooo; 
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SITUATED AT SOUTHERN END OFM23 
EASY ACCESS TO M25 AND SOUTH LONDON 

WE ALWAYS STOCK A GOOD SELECTION 
OF FREQUENCY REFERENCE BOOKS 

HF RECEIVERS 
Lowe HF 125 loom ICR71 Kenwood R2000 Kenwood VC10 VHP Converter Kenwood RSOOO Yaesu FRG 8800 Yaesu FRV 8800 VHF Converter 

£ (c&p) 

HF TRANSCEIVERS 
Kenwood Kenwood Kenwood Kenwood Yaesu Yaesu Yaesu Yaesu Icom Icom  

XS 940S TS440S TS 140 S TS68OS FT 747GX FT 980 FX 757GXII FT767GX IC 735 IC751A 
ANTENNA TUNER UNITS 

Yaesu FRT 7700 Short wave listening Yaesu FC 757AT Kenwood AT 230 Kenwood AT 250 auto 

375.00 855.00 595.OO 161.94 875.00 639.00 lOO.OO 

1995.00 1138.81 862.00 985.00 659.00 1795.00 969.00 1550.00 979.00 1 500.00 

59. OO 349.00 208.67 366.00 

( — ) ( — ) c — ) •; (2.oo; y ^ 

— ® S 

w p 

(2.00) 
( - ) ( — ) ( — > 

Featured receiver ICOM IC R7000 
COMPLETE WITH "FREE' 
AH 7000 ANTENNA 
SPECIAL PRICE 

£989.00 

VHF HANDHELD RECEIVERS 
Signal Sony Sony 

R537S '*Airband" Air 7 PRO-SO Receiver AM/FM/SSB/ 115KH2-223 MHz 
69.51 C2-00) 249.00 ( — ) 

349. OO 
VHF SCANNING RECEIVERS 

Icom IC R7000 Yaesu FRG 9600M 60-950 MHz AOR AR20O2 Signal R535 "Airband" 
2M TRANSCEIVERS 

Kenwood TH 205E Handheld Kenwood TH 215 H Handheld Kenwood XH 2 IE Handheld Kenwood TR 751E 25w multimode Kenwood TS 711E base station Kenwood TM 221ES 45w FM Mobile Kenwood TH-25E Handheld Yaesu FT 211RH 45w FM Mobile Yaesu FX 290RII Multimode Yaesu FT 23R Handheld + FNBIO Icom IC2GE Handheld Icom IC02E Handheld Icom IC 228E 25w mobile Icom IC275E base station inc. RS.U. Icom IC 321OE 2M/70cm FM mobile Icom  Micro 2 Handheld 
70cm TRANSCEIVERS 

Kenwood TH 41E Handheld Kenwood TS 811H base station Kenwood TH 405E Handheld Kenwood TH 41 5E Handheld Yaesu 70cm module for FT 726R Yaesu FT73R Handheld + FNBIO Icom IC 04E Handheld Icom IC 475E base station inc. P. S.U. Icom  IC 48E FM Mobile 25 w 

989.00 ( — > 509.00 ( — ) 487.00 ( — ) 249 oo r   ^ 

215.26 ( — ) 

STATION ACCESSORIES 
MC 50 Desk Microphone MC 60 A Desk Microphone with Pre-amp MC 55 Mobile Microphone with Control Box MC 35S Hand Microphone 4 pin MD 1B8 Base Microphone MC 43S up/down Hand Microphone 8 pin CS 10O Mobile Speaker LF 30A Low Pass Filter 1 kW SP 40 Mobile Speaker HS 7 Miniature Headphones YH77 Light de Luxe Headphones HS 5 Deluxe Headphones YS 1 Voice Synthesizer Mix!ule GC5 ICOM World Clock AEA FX 232 6 Mode Terminal Unit KPC2 Kantronics Packet Communicator Kent Morse Key Kits Kent Twin-paddle Morse Kev Kits 
ANTENNA BITS 

HI-Q Balun 1:1 5kW PHP Bricomm Balun 4:1 IkW Bricomm 7.1 MHz Epoxy Traps (pair) 
Self Amalgamating Tape 10M x 25mm X-piece poly prop Dipole centre Small ceramic egg insulators Large ceramic egg insulators 

URM 67 low loss coax 50 ohm per metre UR 76 50 ohm coax dia. 5mm per metre UR 70 70 ohm coax per metre UR95 50 ohm coax dia. 2.3mm per metre 4mm Polyester Guy Rope (4O0kg) per metre 50 metres 16 swg hard drawn copper wire 75 ohm Twin Feeder Light Duty per metre 300 ohm Slotted Ribbon Cable per metre 

?com YAESU 

252.13 ( 189.00 ( 599. OO 940.00 ( 317.30 ( 258.00 ( 309.OO ( 429.00 ( 254.50 ( — ) 265.OO ( — ) 279.OO ( — ) 365.00 ( — ) 1069.OO ( — ) 499.00 ( — ) 242.OO ( — ) 

218.00 ( — ) 1095.00 ( — ) 273.18 ( — ) 298.85 ( — ) 349.00 ( — ) 274.50 ( — ) 318.OO ( — ) 1185.OO ( — > 455.OO C   S 

46.08 88.22 52.67 21.72 79.00 22.22 13.50 32.26 21.06 15.80 19.99 37.54 32.26 43.00 269.95 159.OO 29.50 38.50 

(2.00) (2.00) (1-00) (1.00) (l.OO) (1.00) (1.00) (2.00) (1.00) (1.00) (1.00) (1.00) (1.00) (2.00) (3.00) (2.50) (2.50) 
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13.95 (1.00) 13.80 (1.00) 10.95 (1.50) 4.25 (0.75) 1.60 (0.25) 0.65 (0.20) 0.85 (0.20) 

0.80 (0.25) 0.30 (0.10) 0.35 (0.10) 0.40 (0.10) 0.25 (O.IO) 6.95 (2.00) 0.20 (0.10) 0.32 (O.IO) 
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Mail Order & Retail. 

APPkCVED KENVOCO 

RREDHURST ELECTRONICS LTD. 
High Street, Handcrossi, 
W. Sussex RH17 6BW (0444) 400786 
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Bearcat: BCSOOXLT 

Bearcat appear to have more types 
of handheld scanners available than 
all the other manufacturers put 
together, which is not surprising as 
they have been in the scanner field 
longer than most. Their latest offer- 

As well as a memory scan, any 
part of the frequency range may be 
searched for activity by entering the 
lower and upper frequencies followed 
by a press of the Search button, the 
scan halting when it finds a busy 

How do they fit it all in one box? 

Asks Chris Lorek G4HCL 

ing now covers between 291\/lHz and 
956MHz in band segments — how do 
they fit it all in one box? This means 
that you can walk around listening to 
10m, 6m, 2m, 70cm, aircraft and 
934MHz all with one pocket sized 
unit (HRT readers wouldn't dream of 
listening to cellular phones with it, of 
course). We were fortunate in receiv- 
ing one of the first units to come into 
this country, and from our readers' 
response we know you'll be inter- 
ested in seeing what it does. 

DC to Light Coverage 

The receiver covers 29-54MHz, 
118-136MHz, 136-174MHz, 406- 
512MHz, 806-824MHz, 849- 
869MHz, and 894-956MHz. FM 
operation is always selected, apart 
from the airband range of 118- 
136MHz where AM is automatically 
switched in, 5kHz steps being used 
on VHF FM, 25kHz steps on airband, 
and 12.5kHz steps on UHF. The 5kHz 
steps on VHF are as a result of the set 
being designed for the American 
market, which is also the reason for 
the gaps in the 800MHz coverage 
where American cellular phones 
operate. As well as direct frequency 
entry, up to 200 memory channels 
may be programmed for manual recall 
or for scanning use. In the latter case, 
memories may be scanned in any 
number of groups each having up to 
20 channels, and any groups or 
individual channels may be locked 
out from the scan while still allowing 
manual selection by keying in the 
memory channel number directly. 

frequency. In all cases, the scan 
resumes as soon as the signal dis- 
appears, or a Delay function may be 
programmed into the search, or into 
any number of memory channels for 
memory scan mode, to allow a two 
second pause before resuming the 
scan. 

A priority scan feature automati- 
cally samples the first channel pro- 
grammed in each group of twenty 
memory channels every few sec- 
onds, again locking onto the first 
busy frequency. This priority mode 
may be used while the set is monitor- 
ing a single channel, scanning memo- 
ries, or searching a pre-programmed 
range. A further single-button scan of 
the American Weather channels may 
be initiated, this feature not being 
relevant in the UK. 

Pocket Size 

The set's operating functions 
such as frequency, memory channel, 
scan mode and so on are shown on a 
multi-function LCD panel, which can 
be backlit for night-time use. To save 
you accidentally knocking the set off 
frequency with the keypad when 
carrying it around, a recessed Lock 
button is fitted on the front panel. The 
set measures 190mm (H) x 68mm 
(W) x 34mm (D), and weighs 570g. 
A slide-on 600mAh 7.2V nicad is 
supplied, together with a two-pin 
plug-in wall charger which also acts 
as a mains power supply. An external 
12V supply may also be connected to 
the rear of the battery for car use. 

The LCD display can be backlit at night. 

The top panel of the set houses 
a BNC aerial connector and an adja- 
cent 2.5mm earphone/external spea- 
ker connection, next to these are the 
rotary on/off/volume and squelch 
knobs. It comes supplied with a 
flexible helical aerial, earphone, 
instruction leaflet, and a plastic 
carrying case with belt loop (although 
this is repeatedly referred to as 
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"leather" in the accompanying leaf- 
let). 

Listening Around 

After charging the nicad up, I 
started programming up some of the 
set's numerous memory channels. As 
I am used to Bearcat's programming 
methods, I found no problems here as 
the BC200 is virtually identical to 
their other products, however the 
supplied instructions were very clear. 

One very useful 'extra' on this set 
is the facility to remind you of a 
duplicate channel being programmed 
because of the large number of chan- 
nels available. If, say, you come 
across an interesting frequency and 
you wish to program this into Chan- 
nel 178, this being the next free 'slot', 
and yout've forgotten that you've 
already programmed it into Channel 
126, as soon as you hit the 'E' (for 
Enter) button the LCD comes up with 
'Ch 126'; youthen have the choice of 
leaving it un-programmed on Channel 
178, or pressing 'E' again to duplicate 
it. Clever eh? Nice one Bearcat. 

As I took the scanner on holiday 
with me, using it over several weeks 
in unfamiliar areas, I found the Search 
mode very useful. Although not 
stated in the manual, I found it 
possible to enter a halted search 
frequency directly into a previously 
selected memory channel simply by 
pressing the 'E' button. Also 1 could 
toggle between memory and search 
mode by a single button press, hence 
by advancing one channel each time 
followed by a resume of 'search' 
mode I quickly filled up a number of 
memory channels with interesting 
frequencies. Using the set while 
waiting in the airport for my flight 
(during the period of the Air Traffic 
Controllers' strikes) gave an interest- 
ing alternative to the 'Flight Delayed' 
messages over the PA! 

The set was comfortable to hold 
with its rounded corners, and just 
slim enough to fit in my inside jacket 
pocket without any noticeable bulge. 
There is no belt clip, which I would 
have preferred, but by using the 
rather large carrying case it may be 
carried on a belt by looping it through. 
The set appeared quite sensitive on 
UHF compared with other handheld 
scanners I've used, although I heard 
little on 50MHz FM, as would be 

expected! Following recent legisla- 
tion of 49MHz use in this country, 
activity in this frequency range may 
increase in the near future, the 
Bearcat covering this as well as the 
current domestic cordless phone fre- 
quencies of 47MHz. 

Channel Steps 

I found the 5kHz channel steps 
on VHF a nuisance; maybe one day 
Bearcat will realise we Europeans use 
12.5kHz channel spacing on 'High 
Band' VHF as well as UHF, this 
problem is common to many of their 
products. In use however, this is only 
a frequency programming and read- 
out limitation, as there was little 
distortion introduced because of the 
slight frequency offset due to the 
relatively wide bandwidth of the 
internal filters. I had few problems 
with reception of 'birdies', ie internally 
generated signals that have the 
annoying habit of stopping the set in 
search mode. I did find strong 2m 
signals came through around 
166MHz due to image reception in 
the set though no other image prob- 
lems were found in use; this however 
is a common limitation with sets of 
this type. 

The supplied nicad lasted well 
over eight hours in use, allowing a 
typical day's use following an over- 
night charge. Being a slide-on type, 
one could of course purchase an 
extra battery if required for a quick 
change-over during weekends away 
in the wilderness. A distinctive 
flashing battery symbol appears in 
the LCD to warn of a low battery 
state, the set automatically switching 
itself off a short while later to prevent 
the batteries being totally discharged. 

There was ample audio from the 
internal speaker, even when used 
when driving along in a car. The LCD 
was very clear, and the backlight 
illumination was superb. This re- 
mained on for around 15 seconds 
following a press of the Light button, 
and following a bit of practice I got 
the knack of (slowly!) entering fre- 
quencies and channels by feel alone 
using the small raised keypad 
buttons. 

Technicalities 

The set is constructed using a 
three section tough ABS plastic outer 

case. A rubber seal surrounds the 
upper section to keep the moisture 
out. Inside, a metal frame surrounds 
a pair of printed circuit boards which 
quickly unplug from each other for 
servicing. The PCB fixed to the front 
panel of the set houses the digital 
control, the other PCB carrying five 
sub-boards housing the analogue 
radio sections, surface mounted 
chips used throughout. A charged 
capacitor backup rather than a lith- 
ium battery is used for memory reten- 
tion when changing batteries. 

Four separate varicap-tuned front 
end stages are used, being mixed to 
a common IF of 10.85MHz and fed 
through a monolithic dual crystal 
filter. The usual 10421 IF subsystem 
IC handles the mixing and amplifica- 
tion at the second IF of 450kHz, 
where ceramic filtering and demodu- 
lation to audio takes place. A single 
10.40MHz crystal oscillator acts as 
the synthesiser reference and second 
mixer to reduce the number of inter- 
nally-generated 'birdies', the single- 
chip synthesiser with its associated 
TLC271 dual-modulus prescalar be- 
ing mounted on its own sub-board. 

Laboratory Results 

The sensitivity on all frequencies 
was quite reasonable, not as good as 
a purpose-designed handportable for 
example but not as 'deaf as some 
handheld scanners I have come 
across. The image rejection was 
again as expected, typically poor. On 
900MHz in fact, the set was more 
sensitive on its image frequency, 
21.7MHz below the displayed chan- 
nel, than the programmed frequency 
itself. Again this is a common limita- 
tion with virtually all handheld scan- 
ners. 

The battery current drain was 
very low, which confirms the set 
should last for around 8-9 hours of 
continuous use. The strong signal 
handling shows that the set should 
be fine for its intended use as a 
handheld, although you may find the 
odd problem if you connect up an 
outside aerial living in a busy area. 
The adjacent channel rejection at 
25kHz was quite reasonable, but 
poor at 12.5kHz as found on-air. The 
degraded intermodulation at close 
spacing confirms that signals were 
going through the wide first filter to 
mix at the second IF. 
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Conclusions 

The set is very reasonably priced 
when considering the extensive fre- 
quency range covered. I found the set 
ideal when out and about away from 
home to have an 'earwig' as to what 
is going on around the various bands. 
The styling has a professional feel to 
it, looking very much like a sophisti- 
cated two-way radio rather than a 
consumer-type scanner receiver. 

The technical performance was 
quite reasonable bearing in mind its 
intended use, the battery life was 
very good allowing all-day listening 
on a single charge. The numerous 
memory channels provided should 
provide ample storage for virtually 
every need {this is often a limitation 
with many handheld scanners) and I 
found the provision of separate 
groups of memory channels very use- 
ful for programming different groups 
of interesting frequencies, to select 
as required. I liked the set: maybe one 
day they'll ask for it back . . . 

My thanks go to Scannerworld at 
Raycom Ltd for the loan of the review 
model. 
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The Bearcat has surface-mounted chips with everything. 

LABORATORY RESULTS 

Sensitivity 
Input level required to give 12dB 
SINAD: 

Freq. (MHz) Sig. Level 

29 0.281/A/ pd 
47 0.346/xV pd 
49 0.371/xV pd 
51 0.353^V pd 

120 0.712^V pd (AM) 
130 0.645/xV pd (AM) 
140 0.358(«V pd 
145 0.278/rV pd 
160 0.356jLtV pd 
170 0.374MV pd 
410 0.430/xV pd 
430 0.423/tV pd 
450 0.354/iV pd 
470 0.321 pM pd 
910 0.50VV pd 
930 0.412/iV pd 
950 0.428^V pd 

| Image Rejection: Increase in level of 
signal at first IF image frequency 

; over level of on-channel signal to 
give identical 12dB SINAD signals. 

29MHz 25.7dB 
51 MHz 20.9dB 

145MHz 19.2db 
435MHz 23.5dB 
935MHz - 1.9dB 

Intermodulation Rejecton: Increase 
over 12dB SINAD level of two 
interfering FM signals giving 
identical 12db SINAD on-channel 
3rd order intermodulation product. 

25/50kHz spacing 52.5dB 
50/100kHz spacing 67.0dB 

: 

Blocking: Increase over 12dB 
SINAD level of FM interfering signal 
modulated with 400Hz at 1.5kHz 
deviation to cause 6dB degradation 
in 12db SINAD on-channel signal. 

Current Consumption 

Scanning 
Receive 
Receive 

Squelch closed 
Mid Volume 
Max Volume 

51mA 
68mA 

128mA 

Squelch Sensitivity: 

Threshold 
Maximum 

3.5dB SINAD 
16dB SINAD 

+100kHz 61dB 
+200kHz 74dB 
+ 1MHz 81dB 
+ 10MHz 97dB 

Maximum Audio Output: Measured 
at 1kHz on the onset of clipping. 

3ohm load 248mW 
8ohm load 265mW 

1 5ohm load 193mW 

Adjacent Channel Selectivity: 
Measured as increase in level for FM 
interfering signal, modulated with 
400Hz deviation, above 12dB 
SINAD ref. level to cause 6dB 
degradation in 12dB on-channel 
signal; 

+ 12.5kHz 
— 12.5kH 
+25kHz 
-25kH7 

1 5.5dB 
9.5dB 

52.5dB 
52 OdB 
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SPECTRUM COMMUNICATIONS 
MANUFACTURERS OF RADIO EQUIPMENT AND KITS 

CB TO FM CONVERSION BOARDS 
For rigs with LC7137 and TC9119 to give 29.31 to29-70MHz. Built and aligned board SC29 £18.50, 
or send your rig and we'll fit it £31.50 inc p&p, £35 inc p&p for base rigs. For rigs with MM55108 
use SC29F board £15 or £28 fitted. 
MULTIMODE CB CONVERSIONS 
Send your rig and we'll convert it. 80CH rigs converted to give 28.01-28.80 or 28.41-29.70MHz 
depending on type, £55.00.120CH rigs converted to give 28.01-29.70MHz, £62.00 for mobiles and 
£65.00 for base rigs. 200CH rigs in 4 bands of 50CH give 28.01-30.00MHz £45.00, others, Nato 
2000 £52.50, Superstar 2000 5x40CH £77.00, Colt 1600 £65.50. All prices inc carriage. 
FM CONVERSIONS FOR YAESU AND KENWOOD 
For rigs with Am £71.00 boards or £115.00 fitted, rigs without AM £81.00 boards or £12 5 fitted. Add 
£16.00 for valve only rigs. Slate rig type when ordering. 
RECEIVE PREAMPS 
2,4,6, or 10 metres RF switched and DC sensing. 100W power handling, gain panel adjustable 
0-20d8 NFldB on 2m, 4m, and 6m, 3.5dB on 10m. 13.5V negative ground operation. Excellent 
performance at a reasonable price. Types RP2S, RP4S, RP6S and RP10S. PCB kit £14.75, PCB 
built £22.25, boxed kit £25.00, built and tested £35.50. 
TRANSVERTER 
Single board V2Woutfor2m or 4m or 6m 10m drive 25m W-500mW. Types TRC 2-10, TRC 4-10 
or TRC 6-10. PCB kit £39.00, PCB built £54.00, boxed kit £54.00, built and tested £83.25. 
TRANSVERTER 
Receive converter and 2.5W transmit converter in single boxed unit. 10m drive, 10-IOOmW 
unbuffered, types TRX 4-10H and TRX 6-10H, boxed kit £60.00, built and tested £99.50. Buffered 
types for use with 10m rigs giving — 6dBm drive, TRX4 — 10B and TRX6 — 10B, boxed kit £68 
built and tested £115,00 with interface unit for use with 2m drive Vzw-Sw types TRX4-21 and TRX5-21, 
boxed kit £68, built and tested £115. 
FREQUENCY MOD — DEMOD BOARD 
Converts AM only synthesised rigs with 455KHz IF to FM. Type FM455, PCB kit £8.25, PCB built 
£12.25. 
NOISE SQUELCH 
Mute rig when noise is too high. Allows reception of weak signals between noise bursts. PCB kit 
£9.50, PCB built £14.00. 
TRANSMIT AMPLIFIERS 
Linear single stage, gain 10dB, 30W output, ideal for FT290. FT690. etc. RF switched and DC 
sensing, types TA2S1, TA4S1, and TA6S1, PCB kit £33.00, PCB built £40.25, boxed kit £39.00, 
boxed built £49.50. 
TRANSMIT AMPLIFIERS 
Linear two stage VfcW in 20/30W out, unswitched, suitable for Meon. Types TA2U2, TA4U2. and 
TA6U2. PCB kit £41.25, PCB built £52.50, boxed kit £45.00, boxed built £59.25. Switched version 
for use with Spectrum transverter, types TA2S2, TA4S2. and TA6S2. PCB kit £47.00, PCB built 
£60,00, boxed kit £58.25, boxed built £72.50. 
VAT and p&p inc prices. Delivery within 14 days subject to availability. 24 hr answering service. 
Shop times: 9am-1pm & 2pm-5pm Tues-Fri. 9am-1pm & 2pm-4pm Sat. Closed Sunday & Monday. 
a UNIT B6 MARABOUT INDUSTRIAL ESTATE, DORCHESTER, DORSET. TEL; 0305 62250 

9?. Electronics 

Professionally Designed Equipment for Amateurs 

TRANSVERTERS 
• 144/50MHZ 25w p.e.p. £179 + £4 p&p 

Use with FT290 or similar 2m transceiver, for the opportunity to 
work USA, Africa, Japan, Australia, etc. in fact almost anywhere 
in the world. 

• 28/50MHZ 25w p.e.p. £199 + £4 p&p 
• 145/70MHZ 25w p.e.p. £239 + £4 p&p 
• 145/70MHz 10w p.e.p. £199 + £4 p&p 
• 28/70MHz lOw p.e.p. £199 + £4 p&p 
• 7dB switched attenuator £22 + £2 p&p 
POWER AMPLIFIERS 
• RN690 PA £75 + E4 p&p 

Add to your dedicated rig to give 25w p.e.p. 
• RN490 PA 4m power amplifier 25w p.e.p. £75 + £4 p&p 
RECEIVE CONVERTERS 
10m receive, 2m IF, with thru switching on transmit, use with 6m 
transverter and work 10m/6m crossband £45 + £2 p&p 
RECEIVE ONLY CONVERTERS 
2m IF for 4m, 6m or 10m receive£39 + £2 p&p each 
10m IF for 2m, 4m or 6m receive £39 + £2 p&p each 
MET ANTENNAS 
50Mhz 3 el £39.95, 5 el £59.90 £4.50 p&p 
NAVICO 2 metre SM mobile 
AMR1000 5/25w 12.5/25KHz 2 metre FM mobile £247.25 
AMR1000S 10 memory, full scanning £299 
Top mount bracket for above £6.85 
12.6v 8A switch mode regulator (15-32v input) £56.35 all £4 p&p, 
bracket £1 p&p 
SEMI CONDUCTORS + 25p p&p 
CF300A (GaAsFet) £2.50 BA479G (pin diode) 25p 
2N6083 (30w 145MHz) £7.90 TP2335 (35w 10dB+gain) £18.95 

All prices include VAT 
37 LONG RIDINGS AVE, 
HUTTON, BRENTWOOD, 

ESSEX CM13 1EE. TEL; 0277 214406 

ELECTRONICS 
4 BR00MKN0LL ST 
AIRDRIE ML6 6NB 

BR00MKN0LL 

1st Tel. (0236)54580 

BEARCAT 

55 XLT_£99.95 
70 XLT_e 149.95 
100 XLT_£ 225.00 
200 XLT_£249.00 

BLACK JAGUAR BJ 200 Mk iii_£ 225.00 

SONY AIR 7_£249.95 PRO 80_£349.95 

P&P £4.00 on above 

Please check with us for latest prices. We should 
be able to match any other prices published. 

All major credit cards accepted. 

NEW FROM NUMBER ONE SYSTEMS 

TINY-PC & EASY-PC 
PCB CAD, FOR THE PC/XT/AT THAT YOU CAN AFFORD 

8 0 0 0 6 6 Tft 0 0 

oee ecjooBB 
•^20" A 

o X> 

a a o e a a 

o e o 0^4.0 » pc oca 

<«■ o o 

Output on Dot Matrix Printer reduced from 2:1 
Are you still using tapes and a light box? 
Have you access to an IBM PC/XT/AT or clone inclAmstrad 1640 & 1512? 
(EASY-PC will run on the Archimedes in DOS emulation mode) 
Would you like to be able to produce PCB layouts up to 17" square? 
With 8 track layers and 2 silk screen layers? 
With eight different track widths anywhere in the range .002 to .531" ? 
With 16 different pad sizes from the same range? 
With pad shapes including round, oval, square, with or without hole? 
With up to 750 IC'sper board, from up to 100 different outlines? 
That can be used for surface mount components? 
That is as good at circuit diagrams as it is at RGB's? 
Where you can learn how to use it in around half an hour? 
That only costs E95+VAT (TINY-PC), £275+VAT (EASY-PC) 

Write or phone for full details: 
NUMBER ONE SYSTEMS LTD. Re1: HRT, Harding Way. 
Somersham Road, St Ives, Huntingdon, Cambs PE174WR. 
Telephone: St Ives (0480) 61778 
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2 Dec 

5 Dec 

6 Dec 

1 Dec Pontefract DARS: Talk 'Logic Gates' by Bill 
G4ZVB 8pm. Carleton Community Centre, 
Carleton Road, Pontefract. 
Vale of Evesham RAC: 3rd annual club dinner at 
'Chequers Inn', Fladbury. 
Horsham ARC; AGM 8pm. The Guilde Hall, 
Denne Road, Horsham, Sussex. Details from Phil 
Godbold on Steyning 814516. 
Salop ARS: used equipment (not junk) sale. 
Yeovil ARC; Open wire feeders. 
□unstable Downs RC: Natter night. 
Loughton DARS: Night on the airon club callsign 
C40NP. Loughton Hall, Rectory Lane, Loughton, 
Essex. 
Braintree and DARS; Cheese and Wine 
Christmass party. 
Todmorden DARS: George Dobbs Annual 
Christmas Lecture. 8pm. Queen Hotel, 
Todmorden. 
Welwyn-Hatfield ARC: AGM. Lemsford Village 
Hall, Brocket Road, Lemsford. 
Stourbridge & DARS: Natter/On-air night. Robin 
Woods Centre, Beauty Bank, Stourbridge. 
Fylde ARS: Construction competition. The Kite 
Club, Blackpool Airport. 
Midland ARS: Christmas party. 
Reading and DARC: Constructional contest. 
Stevenage ARS: Junk sale. 
Worksop ARS: Video night. 
South Powys ARC: Talk 'Plugs and sockets — 
getting power into/out of units — safely!' 
Delyn RC: SuPrize SuPrize. Daniel Owen Centre, 
Mold. 
Cheshunt DARC: Natter evening. Church Room, 
Church Lane, Wormley, Nr Cheshunt, Herts. 8pm. 
Derby DARS: Junk sale. 
South Bristol ARC: Judging for Terry Dunsford 
Trophy; natter night. 
Willenhall DARS: Night on the air. 

8 Dec Pontefract DARS: Committee meeting. 8pm. 
Carleton Community Centre, Carleton Road, 
Pontefract. 
Salop ARS: natter night. 
Southgate ARC: AGM and Club awards. Holy 
Trinity Church Hall, Winchmore Hill, London N21. 
7.45pm. 
Yeovil ARC: The new licence conditions. 
□unstable Downs RC: Smart Cards: by G4KJJ. 
Room 3, Chews House, 77 High St., Dunstable. 
Delyn RC: Ladies Section Christmas Party 
(members). 
Mansfield.ARS; Quiz. 
Wimbledon DARS: Social evening. St. Andrews 
Church Hall, Herbert Road, Wimbledon, London 
SW19. 

12 Dec RSGB City of Bristol Group; Christmas party. 

7 Dec 

9 Dec 

13 Dec Malvern Hills RAC: AGM 8pm. Red Lion, St 
Annes Road, Malvern, Worcs. 
Dorking DRS: Informal meeting. 
Worksop ARS: Natter night. 
Reading and District ARS: Christmas Dinner. 
White Horse pub, Emmer Green, Reading. 8pm. 

14 Dec Cheshunt DARC: Christmas Cabaret by Roy and 
Karen. Church Lane, Wormley, Nr Cheshunt, 
Herts. 8pm. 
Farnborough DRS: Christmas Social 7.30pm. 
Railway Enthusiasts Club, Hawley Lane, 
Farnborough. Details from Tim Fitzgerald G4UQE 
on Camberley 29321. 
Derby and District ARS: Christmas Party in the 
club room. 
South Bristol ARC: Christmas Carol Evening. 
Stockport Radio Society: AGM. Dialstone 
Community Centre, Lisburne Lane, Offerston, 
Stockport. 8pm. 

15 Dec Pontefract DARS: Christmas Party. 8pm. Carleton 
Community Centre, Carleton Road, Pontefract. 
Vale of Evesham RAC: Christmas drink and 
get-together. 
Salop ARS: Video night; sixth in a series on 
electronic tuition. 
Yeovil ARC; Circular polarisation. Recreation 
Centre, Chilton Grove, Yeovil. 
Dunstable Downs RC: Christmas TV Show. Room 
3, Chews House, 77 High Street, South 
Dunstable. 
Loughton DARS: Christmas Dinner at Giro's 
Restaurant (provis.). 
Worksop ARS: Annual dinner and dance. 
Todmorden DARS; Natter night. 8pm. Queen 
Hotel, Todmorden. 
Welwyn-Hatfield ARC: Christmas social. 
Braintree DARS; Informal evening. Braintree 
Community Association Centre, Victoria St., 
Braintree. 

20 Dec Fylde ARS: Hot Pot supper. The Kite Club, 
Blackpool Airport. 
Reading DARC: Informal evening in the bar. White 
Horse pub, Emmer Green, Reading, 8pm. 
Rugby ATS: Sherry & mince pie evening. Details 
from G8TWH QTHR. 
Stevenage ARS: Quiz night. 
Worksop ARS: A night on the air. 
South Powys ARC: Social evening. 
Biggin Hill ARC: Christmas Party. 
Delyn RC: Mince Pie Night. Daniel Owen Centre 
Mold. 
Chichester DARC: Christmas Social Evening with 
presentation of the Marcuse Trophy, St. Pancras 
Hall, Chichester, 7.30pm. 

21 Dec Cheshunt DARC; Natter evening. Church Room, 
Church Lane, Wormley, Nr. Cheshunt, Herts. 8pm. 

16 Dec 

17 Dec 
19 Dec 
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22 Dec Pontefract DARS: On the air night. 8pm. Carleton 
Community Centre, Carleton Road, Pontefract. 
Derby DARS; Constructors' contest. 119 Green 
Lane, Derby, 7.30pm. 
Salop ARS: Christmas social. 
Yeovil ARC: Mince pies on the air. 

23 Dec Rugby ATS: Annual Christmas dinner at the 
Hunstman, Dunchurch. Details from G8TWH 
QTHR. 
Dunstable Downs RC: Christmas Party (members 
only). 

27 Dec Rugby ATS; No meeting, however members are 
invited for informal evening at 'The Bull', Clifton. 

29 Dec Yeovil ARC: Operating and natter night. 
30 Dec Loughton DARS; Early New Year drinks at the 

Victoria Tavern, Loughton. 8pm. 

1989 

2 Jan Todmorden DARS: Construction competition. 
8pm. Queen Hotel, Todmorden. 

3 Jan Reading DARC: Packet Radio by G3WGV. White 
Horse pub, Emmer Green, Reading. 8pm. 
Delyn RC; Tell a Tail Tale Night. Daniel Owen 
Centre, Mold. 
Chichester DARC: Club meeting, St. Pancras Hall, 
Chichester, 7.30pm. 

5 Jan Horsham ARC: Top Band DFIing by Tony 
Wadswoth C3NFP, Guide Hall, Denney Road, 
Horsham. 8pm. 

6 Jan Dunstaple Downs RC: Basic testing by G3WLM. 
9 Jan Stourbridge & DARS: Natter/On-air night. Robin 

Woods Centre, Beauty Bank, Stourbridge. 
13 Jan Coventry ARS: Computer Night — bring your 

own if you can. Baden Powell House, 121 St 
Nicholas Road, Radford, Coventry, 7.30pm. 
Mansfield ARS; Antenna construction. 

14 Jan Dunstable Downs RC: Club Dinner and Dance. 
16 Jan Todmorden DARS: Natter night. 8pm. Queen 

Hotel, Todmorden. 
17 Jan Biggin Hill ARC: AGM. 

Chichester DARC; Cellular radio by Mike Browne. 
St. Pancras Hall, Chichester, 7.30pm. 
Delyn RC: Micro Wave Modules (to be 
confirmed). 

19 Jan Yeovil ARC; Kilve review by G3MYM. Recreation 
Centre, Chilton Grove, Yeovil, 7.30pm 

20 Jan Dunstable Downs RC: Fault finding by G4ENB. 
Room 3, Chews House, 77 High St., Dunstable. 

25 Jan South Bristol ARC: Video evening. Whitchurch 
Folk House, Dundry Road, Bristol. 
Wimbledon DARS: Homebrew VHF and UHF 
Yagis by John Simkins G8IYS 

27 Jan Mansfield ARS: Junk Sale 7.30. St Andrew's 
Church Hall, Herbert Road, Wimbledon, London. 

29 Jan NARSA: Norbreck Radio & Electronics 1989 
Exhibition at the Norbreck Castle Exhibition 
Centre, Blackpool. Details from Peter Denton, 
G6CGF on 051-630 5790. 

31 Jan Delyn RC; Talk and exhibition/demonstration by 
Glyn Jones of G & G Photographers. Daniel Owen 
Centre, Mold. 

2 Feb Horsham ARC; How brew evening. Guide Hall, 
Denne Road, Horsham. 8pm. 

6 Feb Todmorden DARS; AGM. 8pm. Queen Hotel, 
Todmorden. 
Stourbridge & DARS: Natter/On-air night. Robin 
Woods Centre, Beauty Bank, Stourbridge. 

10 Feb Mansfield ARS; To be confirmed. 
20 Feb Stourbridge & DARS: Constructors competition. 

Robin Woods Centre, Beauty Bank, Stourbridge. 

£~ 

r. 

ik 

(9 

"C^Ln- / caCC Y*14 b&cJ*- ■ ■ • I'M &■ 
bit' iUeai' otjo r*7or*7e.yct ?' 

24 Feb Mansfield ARS: Open forum. 
28 Feb Delyn RC; Open night. A chance to discuss the 

forthcoming AGM. Daniel Owen Centre, Mold. 
6 Mar Stourbridge & DARS: Natter/On-air night. Robin 

Woods Centre, Beauty Bank, Stourbridge. 
20 Mar Stourbridge & DARS; AGM. Robin Woods Centre, 

Beauty Bank, Stourbridge. 
2 Mar Horsham ARC; Spring Junk Sale, Guide Hall, 

Denne Road, Horsham. 8pm. 
4 Mar Tyneside ARS; Blue Star Radio Rally at High 

Gosforth Park (Newcastle Racecourse). All the 
usual attractions, talk-in available. Further details 
from Terry (G6VEG) on 091 264 8196. 

10 Mar Mansfield ARS: To be confirmed. 
14 Mar Delyn RC: AGM. 
24 Mar Mansfield ARS; Foxhunt. 
28 Mar Delyn RC: RSGB film or video. Daniel Owen 

Centre, Mold. 
6 Apr Horsham ARC: Cellular telephone systems by 

John Pitty G4PEO, Guide Hail, Denne Road, 
Horsham. 8pm. 

14 Apr Mansfield ARS: Guest speaker. 
28 Apr Mansfield ARS; Inter-club quiz. 
12 May Mansfield ARS: AGM. 
19 Mar Cambridgeshire Repeater Group: 7th Annual 

Junk Sale Rally Extravaganza to be held at the 
Philips RCS (Pye Telecom) Canteen, at Andrews 
Road, Chesterton, Cambridge from 10.30am. 
Trand stands and monster junk auction, nearly 
new bring-and-buy. Refreshments and ample car 
free parking. Talk-in on S22 and RB14 {GB3PY) by 
G5PI. All proceeds to finance the six local 
repeaters operated by the Group. Enquires to 
GODAH, tel. 09547 405 after 6pm. 

7 May Southend DARS: Rally and boot Sale at the 
Roachway Youth Centre, Roachway, Rochford, 
Essex. Doors open at 10am. For details contact 
Ted G4TU0 (0702 202129). 
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FOR SALE 

TRIO TS520S HFSSB TCVR is 
still for sale due to time waster. 
AT200 ATU and DG5 digital 
display/frequency counter, 
prefer no split, £450. Free HF 
antenna if buyer collects. — 
Contact Phil, G MOG NM QTFIR, 
0309 31082. Genuine reason 
for sale. 
YAESU FRG7000, mint, boxed 
manuals £210. Commodore 
64 computer, 1541 disc drive, 
801 pringer, 1701 monitor, 
much software, many discs, 
£400 ono. Full C64 RTTY CW 
ASCII AMTOR micropatch 
software terminal, together 
£100. - Phone GOFGX, 
03646-233. 
HY. GAIN five element 
10-15-20M. EX14 explorer 
beam antenna. Used only 12 
months, £300 ono. Daiwa 
RF660 quality RF speech proc- 
essor mobile base operation. 
As new. Boxed with manual 
£45, G3TBG. 41 Rutland 
Road, Stamford, Lines. Tel: 
0780 57944. 
SALE BOOKS Second 
Thoughts on Radio Theory 
1956. Elementary Principles of 
Wireless Telegraphy 1940. 
Radio Designer's Handbook 
1940. Practical Wireless Ser- 
vice Manual, F.J.Camm 1940. 
Any offers G4BYV. Tel; 
036285 8142. 
COLLINS KWM2A plus PSU/ 
speaker and wattmeter, £425. 
MP1 + 351D2, £50. Wanted, 
Heathkit HP23A/B. Tel: 0494 
451684, after 6pm. 
YAESU FT101ZD MKIII with 
FM/AM boards in mint 
condition £475. Tel: Paul 0706 
68838. 
DRAGON 32 computer. Four 
joysticks. Good selection of 
games. Tel: (0874) 4367 after 
6pm. £50. 
FL2100Z manual and box, 
£525. AT230 ATU £130. 
Hansen FS500H 2KW PEP 
meter, £50. C-ScopeTR95oD 
metal detector, unused, £30. 
Eric, GOCGL, QTHR, or Kevin. 
Tel: 0202 25848. 
FOR SALE Daina NS-660P 
SWR power meter with peak 
hold. Mint condition, £94. 
SWR-50A relative meter, £19. 
Trio DM-801 grid dip meter, 
£45. Cap.Co Electronics 
SPC300 ATU mint, £180. All 
prices carriage paid. Tel; John 
G14YDM QTHR, 091 
4162606. 

TELESCOPE 41/2" reflector 
equatorial mount with tripod 
stand. Very good condition. 
Sell £125, or swap good HF RX 
or 2rr-6m transvertor. Tel; 
G1AHW 091-4605005. 
FT560 HF Transceiver for sale. 
CW. SSB. 560 watts, PEP 
input. Mic, spare PAs. SWR 
meter. Handbook. Ace 
condition. Guaranteed. Owned 
from new — no mods, £225. 
Tel: Leicester 303072. 
REVCO PA3 broad band pre- 
amplifier, £25. Revco RADAC 
antenna, offers wanted. NATO 
2000 or similar. Honiton, 
Devon. Tel: 0404 850501. 
FOR SALE pair WW2 German 
field phones, £45. Require E52 
receiver. Have FU.d2 
transceiver for exchange. Tel: 
0895 70772, evenings. 
ICOM 04E 70cm handheld. 
Only 4 mohths old with two 
batteries, charger, fist mike, 
car accessories, mobile 
antenna. Bargain £200. Tel: 
01-550-2502 after 6pm. 
CROTECH 3132 dual trace os- 
cilloscope for sale. Very good 
condition apart from bad 
paintwork on top half of case. 
£300 ono. Also, fully 
functional Chubb gas alarm 
unit without sensors, £200 
ono. Offers to GT. Bamber, 
'Rozel' Maespica Road, Lower 
Cwmtwrch, Swansea, SA9 
2PP. 
YAESU FT-707 for sale. AM 
SSB. CW filter included. Good 
condition. Call Joe at 
Burghfield common 4228 after 
7pm. Price £300. 

BBC-MICRO computer ROMS 
for sale. £10 each. WYSIWYG, 
Disc Doctor, Floppy-wise, 
Speech Rom, Wordwise, 
Dump master, over 50 ROMS 
on my list! send for list, 
Amanda Hearle "Thornleigh" 
West Winch Road, West 
Winch, King's Lynn, Norfolk. 
Tel: (0366) 388615. 
TEKTRONIX Oscilloscope, 
547 dual timebase with a del- 
aying facility, DC to SOMHz 
bandwidth plus amplitude cal- 
ibrator and two plug in units, 
1A2 (dual trace), 1A4 (quad 
trace), manuals, all in GWO, 
£300 ono. Tel: 01-471-0669. 
Ask for Danny. 
HAND-HELDS Icom, IC02E 
2mtr 5W, £185. Yaesu 
FT-708R 70cms, £165. Both 
boxed as new with some 
extras. Can deliver-demo 
lOOmls round London. 
Scanner S x 200N immaculate. 

hardly used. New cost £325. 
Will take £210. Please phone 
(07914) 2823 evenings. 
EDDYSTONE 840C general 
coverage, £80. Eddystone 
770R VHF receiver, £70. B40 
Ex-Admiralty general coverage 
with manual, £100. Would 
consider swap for scanner 
with airbands. Tel: Leeds 
(0532) 791663. 
DRESSLER D200 VHF valve 
linear 4CX250R. 600W SSB. 
250W FM. As new. Boxed with 
instructions, £45, or exchange 
for HF station. Cash 
adjustment either way. 10M 
wall mount tower and rotator 
support head and winch, 
£200. As new. Tel: 01-517 
8007. 
CR300/1 for sale. Wide 
coverage ex-service receiver. 
15KHz to 25MHz. Working 
condition. Buyer collects. £10 
to clear. Tel: 01-363 1653 
Enfiled area. 
FOR SALE Trio TS-430S. As 
new. FM SSB AM, general 
coverage receiver. LW, narrow, 
and AM filters fitted, £650. Tel: 
Burchfield Common 4228 
(Berks). 
HEATHKIT distortion meter, 
£15. Telequipment indicator, 
£15. AVO, OSC £15. Cossor 
1035, scope large lOMc £25. 
Solartron scope, no tube, £10. 
Counters £5 each. Scope 
tubes 3PBI. 5API, £5 each. 
Record players, £5 each, with 
speakers. Ferguson 12" 
mains/bat portable, £15. Two 
valved radios £15. Record 
players, £5. Newbury. Terminal 
OK, £10. Tel: 01-883 3474. 
FOR SALE Tatung VT-4100 
computer keyboard alpha- 
numeric brand. New. Complete 
with circuit. Offers, phone 
Graham, Nottingham 625649 
KENWOOD 215 2m H/H with 
M/M bracket, case, charger, 
£200. Also FTv107 transverter 
with 2m fitted, £125. Tel: 
09f20 871639, anytime. 
FOR SALE Signal R532 air- 
band receiver. Excellent 
condition, £150 ono. Tel: Paul 
Carter 061 705 1761. 
934MHz Delta 1 complete 
with gutter mount antenna 
VGC. £160 ono. Wanted: old 
GPO telephones and inter- 
coms, also any spares. Will 
collect up to 30 miles, Tel; Mr. 
Robers, Southampton 0703 
551435. 
YAESU FR50B receiver HF 
bands VGC, £65. Tel: Derek 
0823 279326 after 6pm. 

TRIO R2000 RX including VHF 
converter, excellent condition 
£450 ono. Prefer buyer 
collects or pays transit. G3KJP 
QTHR. Tel; 0404-3006 after 
6pm. 
MARINE Band, hand portable 
Sealab 9000 C W NiCads. Full 
freq coverage plus channel 16 
and WX. Unused. Swap 
scanner or 70cm. Tel: 0604 
405646. 
YAESU 757GX matching PSU. 
FC107 ATU 3 ELE Tri-bander 
rotator, plus 10AX, £950 the 
lot. Tel: 0484 541475 or 
536384. 
BNOS 2M linear amp type 
LI44-10-100. VGC, £100. Tel: 
Mike, 0799 27155. 
YAESU FT101Z, fan 300Hz. 
CW filter, little used, £390. 
G3RCE. 221 Hayling Avenue, 
Copnor, Portsmouth, Hants. 
P03 6DZ. Tel: 0705 752618. 

STRUMECH heavy duty 
versatower, 60ft in 3 sections, 
base plinth, mounted, ex- 
cellent condition, hardly used, 
can arrange delivery, £450 
ono. Phone Blackpool (0253) 
882017. 
RACAL RA17L professional 
general coverage receiver, 
good condition, reduced to 
£130 with full service manual. 
Yaesu FT207R hand held plus 

speaker/mic/small charger/ 
rubber duck antenna, £120. 
Contact Noel Gojfy, Coventry 
0203 491245. 

TRIO TR7200, two metre 
mobile transceiver, full of 
crystals, 23 channels, all 
works OK, workshop manaual, 
plus non worker for spares 
free, complete with slide 
bracket, microphone, £90. 
Geoff, Norwich 406331. 
KENWOOD TS1405 and 
MC435, mic, with balance of 
Lowe guarantee, £650. 
Realistic PR02004, 300ch 
scanner, 25-520MHz, 760- 
1300MHz, new November '87, 
£250, GM4DHJ. 0475 43584 
(Port Glasgow). 
SPECTRUM 48k with interface 
one and microdrive, will 
exchange for scanner or WHY. 
Tel Northwich 45584. 
YP150Z Yaesu dummy load 
wattmeter, frequency range 
1.8-200MHz, 500ohms, 
power scales 0-6w, 0-30w 
0-150w, fan, perfect, cost £99, 
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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 

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 
number. 

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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RETAIL NETWORK 

AVON KENT SURREY 

A AM DAT A 
THE PACKET RADIO EXPERTS 

Authorised dealer for ITaucOM! 
CROFTERS, HARRY STOKE ROAD 

STOKE GIFFORD, BRISTOL BS12 6QH 
E3 0272 699352/559398 S 

ICOM (UK) LTD. 
ELECTRONICS 

Unit 8, Sea Street, Herne Bay, Kent 
Tel: (0227) 369464 „ 

Telex: 9651791 com G /t&i 
Fax; 0227 3601 55 

•AvOpen Mon.-Sat. 9-5.30pm. 
Lunch 1-2.  

GUILDFORD COMMUNICATIONS 
34Aldershot Rd., Guildford 

Open Mon-Fri 8am-6.30pm Sat 8am-5.30pm Secondhand wanted 
OUCOMJ Ucwum ^ "4 L., .. 1 

0483 505756 

BIRMINGHAM LANCASHIRE TYNE & WEAR 

REWARD'S HOME 
STORES LTD. 

(Esf. 1963) 
822/4 Kingstanding Rd., Birmingham B44 9RT. 

Tel: 021-354 2083 
G4RJM with over 40 years in The Radio Trade 

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

AMATEUR ELECTRONICS/HOLDINGS G3LLL 
YAESU. JAYBEAM DftAE. DAT0NG, BLACK STAR COUNTERS 

ETC. FT 101 EXPERTS 6JS6C 6KD6 12BY7A Original type approved — .valves & our own Double Balanced Mixer and 
new band WARC Kits fororigina! FT 101 MK1-E. S.A.E. List. Full Yaesu range. 15 mins Junction 31 M6. Free parking Call and consult G3LLL , without obligation. Holidays? Phone, ct^ck we are open before calling ' 45 JOHNSTON STREET. BLACKBURN 8B2 1EF. (0254) 59595. CLOSED THURSDAY. 

L 
mini G3LLL 

fl LYliHRtm I c s 
For all amateur communications equipment and 

accessories authorised dealers for 
g"aiicoiut and x*7 
129 Chillingham Road, Heaton, Newcastle Upon 

Tyne, NE6 5XL. Tel: 091 276 1002. Open 10am-6pm Tues-Fri. 10am-5pm Sat. 
Access & Visa accepted 

BIRMINGHAM 

RAYCOM COMMUNICATION 
SYSTEMS 

International House, 963 Wolverhampton Road. Oldbury, 
Warley, West Midlands B69 4RT. 

Tel: 021 544 6767 
Opening hours 9-5.30pm Late nights Thurs.-Fri. 
Send just £1.00 (refundable against purchase} 

for latest catalogue + our exclusive products & used list. 

CHESHIRE 

FAST AND 
FRIENDL Y 
SERVICE 
PAMA HOUSE, 
443 Wilmslow Rd, 
Manchester 
M20 9AF 
061-445 8918 
061-434 5701 

WHOLESALE 
CB 

LANCASHIRE 

G4 DXX VIDEO ELECTRONICS 
For OUcoMJ, DRAY, WELLS, DAIWA 

DATONG, Logbooks, Rotators, 
Cable etc. 

Open 9-5pm. Closed Wednesdays. 
141 LANCASTER ROAD, MORECAMBE 

LANCASHIRE LA4 5QJ 
 PHONE (0524) 418873 

ADVERTISERS 

ADVERTISE YOUR 

SHOPHEREFOR 

RESULTS IN1989 

YORKSHIRE 

ALAN HOOKER 
ELECTRONICS 

fttO? 42 Nethernall Road, HW Doncaster 
V Tel - 0302 25690 

Large stocks of electronic 
 components. 

TTjlllCOM 

SCOTLAND 

JAYCEE ELECTRONICS LTD 
JOHN GM30PW 

20 Woodside Way, Glenrothes 
Fife KY7 5DP 
TEL: 0592 756962 

Open: lues-Sat 9-5 
Quality secondhand equipment in stock. Full 
range ot TRIO goodies. Jaybeam- Microwave 
 Modules - LAR. 

DEVON 

AGRIMOTORS 
Merton CB & Radio Centre 

Merton Garage & Post Office, Merton. Nr. Oakhampton EX20 3DZ. Tel: (08053) 200 
Open 6 days 9-6. Lunch 1 -2.15. Closed Thurs. 1 pm. 

{Sundays by appointment) 
Specialists in 934MHz 

Supplies of all 27MHz and 934MHz equipment 
 Amateur Radio Stocked. 

HAMPSHIRE 

ntvana 

Ham Radio CB Radio - Scanning Receivers. 
Fast Mai! Order Service. 

Send £2 for our bumper catalogues 
(includes £2 voucher) 

HOTLINE (0705) 662145 
189 London Road, North End, Portsmouth P02 9AE 

LONDON 

ARE COMMUNICATIONS LTD. 
For Yaesu Icom and Kenwood. 

Phone us for the best deals on all 
communication Equipment. 

No. 6 Royal Parade, Hanger, 
Ealing, London W5. 

Tel; 01-997 4476 

SUSSEX 

BREDHURST ELECTRONICS LTD 
HIGH ST., HANDCROSS, 

WEST SUSSEX. _ 
TEL: (0444) 400786 — 

Situated a* the Southern end of M23. Easy access to M25 
and South London. Open Mon-Fri 9am ipm except Wed 

ICOM 9am-12.30pm. Sat 10am-4pm. YAESTT 
■iMIi-ORDER KENWOOD RETAIL 

WALES 

SMC/TMP ELECTRONICS 
UNIT 27, PINFOLD WORKSHOPS, 

PINFOLD LANE, BUCKLEY, CLWYD. 
TEL: 0244 549563 

FOR ALL YOUR AMATEUR EQUIPMENT 
W AND ACCESSORIES.^r^\lt^yp[ •FN TIIPC \A/cn cdi i/i *  OPEN: TUBS., WED., FR1.10am-5pm SATURDAY 10am-4pm. OTHER DAYS BY APPOiNTMENT. 

N. WALES 

NORTH WALES AMATEUR 
RADIO MART 

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

25 ABBEY STREET 
RKYL 

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

■«=■ stock. Mail order welcome _ 
 Tel. 0745-51579 mmm 
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Lineage: 54p per word VAT inclusive (minimum 15 words) Serm Display 
(rr in.mum 2cms) £8.35 + VAT per single column centimetre. Sing for information 
on series bookings/discounts. All advertisements in this section must be prepaid. 
Advertisements are accepted subject to the terms and conditions printed on the 
advertisement rate card (available on request). 

rm 

CLASSIFIED 
(£) 

01-437 0699 Ext 292. Send your 
requirements to: Ham Radio Today 
Classified Department, ASP Ltd., 1 
Golden Square, London W1R 3AB. 

ACCESSORIES 

WHOLESALE 
CB radios, aerials & accessories 
delivered to your shop. Contact 
for price list. 
Parma House, 433 Wilmslow Road, 

Manchester M20 9AF. 
only 3 min. from M56 

NATIONWIDE DELIVERY 
DEALERS contact us today for 
very fast. Friendly Service, 
Competitive Prices, Widest Range & 
Latest CB Products. 

Order Line: 0800 262 963 
Tel; 061-445-8918 061-434-5701 061-446-2437 

OPEN EVERY DAY, SUNDAY 10-2. Fax: 061-445-0978 Tlx: 666762 PAMACO G 

COURSES 

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

us on 06267 79398 

NAME 
□ Telecomms 

Tech C&G 271 
n Radio Amateur 

Licence C&G 
□ Micro- 

processor 
□ Introduction to 

Television 

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

PERSONALISED 
LEISUREWEAR 

T-SHIRTS & SWEATSHIRTS 

Interpriitt 
MINIMUM ORDER - ONLY 12 
FREE DESIGN SERVICE 
Other Top Quality Personalised Products 

SCANNING 
RECEIVERS 

r 

COPY DEADLINE 
FOR THE FEBRUARY ISSUE IS 

14TH NOVEMBER 

Slick m. Badges. Aprons, Tea-towefs. 
Write tor free colour brochure tor 
INTERPRINT Dept. HAM 
CRAVEN ARMS, 
SHROPSHIRE SY7 9IMY. 
TEL: (05882) 2703 & 2502 

FOR SALE 

PYE REPORTERS £30 inc p&p AM 
6-chan, 68-88MHz. Write G6PHE, 
Dent, 20 Lister Grove, Hysham, 
Lanes LA3 2DF. 

HEMBRO 
DISCONE 

SCANNING M\\ 
RECEIVER / IlllVN 

WIDEBAND 
ANTENNA 

£22 (+ £2 P&P)' 
RECEIVE  70-700 MHz 
TRANSMIT  70-500 MHz 
MAX POWER 500 W 
GAIN 3.5dB 

Hembro International Ltd 
61 South Road, Spark Brook, 

Birmingham B11 1EX 
Tel 021-771-2645 (1755) 

WANTED 

GOOD PRICES PAID for Tail used 
PMR radio equipment; mobiles, 
bases, accessories. Ring for ash 
quote. 0354 740441 (Cambs). 

CLASSIFIED COUPON 

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

VfSA 

0 FOR SALE 0 GENERAL 0 WANTED 

Rates; Lineage 54p per word (VAT inclusive) minimum£8.10 semi- 
display £8.35 + VAT per single column cm. No reimbursements 
for cancellaitons. All ads must be pre-paid. 
Name  
Address  
   Daytime Tel. No:   

Signature   Date  
0 EQUIPMENT 0 AERIALS 0 OTHERWISE STATE 
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ACCESSORIES 

WHOLESALE 

DISTRIBUTORS 

OF CB 
Tel:061-445-8918 061-434-5701 061-446-2437 DELIVER NATIONWIDE 

Giant range of CBs and accessories, 
contact us today for very fast, 
friendly service, competitive prices, 
widest range and latest CB 

products. 
• OPEN EVERY DAY, SUNDAY 10-2. Order Line: 

-—  1 

FOR SALE KITS & HOBBIES SOFTWARE 

£29.50 , incp&p 

VHF ACTION RECEIVERS 
Specialist hi-power action monitors for lo/mid/hi band detection +10/1110. 
Hear Hams, Aircraft. Public Services, Marine, Local 2-Way and much more! 
All 53-180MHz signals (200 ch's Hf). Squelch and VFO 

IC design, ultra 1 'unction- «co.a... uu included) sensitive. Hand compact. 
Special price: £29.50 inc p&p (CWO/COD) 

Prompt dispatch from: 
TAYLOR RADIO 

8 Emmerson Street, Crook, 
Co Durham DL15 8NF 

Tel: 0388 763323 

GET READY FOR THE WINTER CONSTRUCTION 
SEASON WITH ANEW KIT FROM... 
KANGA PRODUCTS KITS FOR THE AMATEUR BUDDING AMATEUR OR THE LISTENER R.F. ACTUATED SIDETONE GENERATOR.£5.95 DUMMY LOAD KIT (100 WATT) £7.95 

CRYSTAL MARKET KIT £9.95 FREQUENCY COUNTER/DIAL £19.95 SINGLE BAND RECEIVER  ..£19.95 THE 'ONER' HF TRANCEIVER £25.00 DUAL BAND RECEIVER (20 & 60) £35.95 (Some kits are supplied semi-complete) Please add 85p P&P Send a large SAE for free catalogue 
KANGA PRODUCTS 

3, Limes Road, 
Folkestone CT19 4 AU 

1 
Aerials & Lashing Equipment 

TAR "Siii;:- 

TAR COMMUNICATIONS Kins William Street, Stourbridge, W. Midland* DY8 4EY 
S 0384 390944 

TO ADVERTISE 
TELEPHONE 

01-437 0620 
OR USE 

THE COUPON ON 
THE FIRST 

CLASSIFIED PAGE 

STATE OF THE ART SPECTRUM SOFTWARE 

G1FTUSSTV TX/RX 
8.16, 24, 32, 48 and 96 second SSTV. Colour text and graphics transmit. 
Brightness and contrast controls. Frame stores for saving and printing. 9 
text memories. 
Good RX performance on HF and VHF. 
£12 on cassette, £14 on microdrive. 
G1FTU RTTY TX/RX 
The classic RTTY program, still going strong. Split screen, type ahead 
operation. 45-110 baud amateur and commercial reception. Reverse 
tones, unshift-on-space, tuning indicator etc., etc. 
£10 on cassette, £12 on microdrive. 
G1FTU CW TX/RX 
The ultimate morse transceive program. Split screen, type ahead, software 
filters. QSO review, print, re-send. Variable speed and tone, 
INCLUDES BUILT-IN IAMBIC KEYER 
This program has it all. £10 on cassette, £12 on microdrive. 
Write or phone for full details. Return of post despatch of at! orders. (Please 

include your callsign with order) 

Pearsons Computing 
42 Chesterfield Road, Barlborough, Chesterfield, Derbyshire, 

S43 4TT England. Tel: Chesterfield (0246) 810652 

GET THE RIGHT RESULTS 
FROM VOUR ADVERTISING 

ADVERTISE HERE 

ADVERTISERS' INDEX 

Allweld   

/■ 

 46 KW Communications/Ten Tek . ... 27 
Arrow Electronics     21 Lowe Electronics GO 

ARE     IBC Navico DRP 

Bredhurst     47 Nevada 7 

Broomknoll Electronics ...   51 Number One Systems  ... 51 
Cirkit Distribution    7 RAS Nottinaham 21 
Datong Electronics     21 Raycom   IFC 
ERA Communications     27 RN Electronics 51 
Garex Electonics     47 Spectrum Communications ... ... 51 
ICO 1 Electronics    10 Technical Software 4.fi 
ICS Electonics     41 Waters and Stantnn 1 R 
JD Custom Electronics   15 Woodland Electronics   21 
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YAESU FT747GX 

"ECONOMY" HE 

TRANSCEIVER 

An HF transceiver with built-in general cov- 
erage receive. All mode, including FM as an 
option, for less than the price of a 2m 
multimode? 

Ilii 

Offered without am or cw filters at a super 
discounted price of £579 

YAESU FT767GX 

HF+2m+6m+70cms 

Despite being YAESU's most expensive 
transceiver for HF operation, it continues to 
outsell all other HF equipment marketed by 
A.R.E. All band, all mode, built-in auto- 
matic tuning unit, power supply, general 
coverage receiver, digital power/SWR me- 
ter, full lOOw output, optional 2m/ftm/70cms 
modules, which just plug in. 

     

* * * * 

DISCOUNT PRICE: £1,369 including Free 
MH1BB scanning mic. 

Also available with one or all VHF modules 
fitted at a discounted price. 

PHONE 

01-997-4476 

-KENWOOD- 

A 

% 

Kenwood TS680S HF and SIX metre 
Transceiver 

Since our introduction of this remarkable 
transceiver last year, October 1987 to be 
precise, many of these are now in use 
throughout the U.K. From 160m to 10m, 
including the ever-popular 6m band and a 
General-Coverage Receiver. Price; £929.00 
including 1VIC43S microphone. 

Kenwood TS440S HF Transceiver 

Now available once again from ARE Com- 
munications the excellent Kenwood TS44nS. 
General Coverage Receiver 100W output 
between Top band and 10m. FM fitted as 
standard. Auto Tuning Unit optional extra. 
Offered at a discount price of £1,039.00 or, 
with ATU £1,199.00. 

ICOM- 

Icom IC32E 

Dual Band Handle 

Direct competition to the STAN- 
DARD C500, the ICOM IC32E offers 
excellent facilities utilising all existing 
ICOM accessories. Ideal for the IC2E" 
02E owner. Similar specification to the 
C500. Frequency range: 138-174MHz 
(RX only) and 410-455MHz (RX 
only). 
Price: £389 

13S.S50 

Icom IC3210E Dual 
Bander 2m/70cm 

Easy to use, easy to look at, the new Icom IC3210E. Just 
compare the uncluttered front panel lay-out with other dual 
banders, to see how simple it is to operate. Look at these 
features: 
* Frequency VHF: 138 to 174MHz (RX Only)t 

(Track tuned better than .3uV) 
* Frequency UHF; 400 to 479MHz (RX Only)t 
* TX/RX 144-146/430-440M Hz 
* 12.5/25KHz Channel spacing 
* Full dual band duplex 
* Stand alone repeater operation (For Raynet) 
* Pocket beep via optional ctcss 
* Programmable ctcss UT40 (optional) 
* Priority watch 
* No duplexer required 
* 20 Double spaced memory channels 
* 25 Watts output on both bands 
t Modified free if specified 
during order. 
Available now 
at only £499.00 

Now that 
Leicester is 

over, we can put our 
shop premises in London 

back together to display an even 
QaW ,wider range of new and used Amateur 

Radio Equipment. Our direct Importing from 
- « our agents in Japan guarantees you excellent prices, 

together with our two fully equipped workshops, offering fast 
turn-around on repairs. REMEMBER! A.R.E. can also offer 

competitive prices on Cellular Telephones and 2-Way PMR. Why not 
introduce your company and receive a minimum £25 intro-bonus! Phone for 

details. 73 Martin G4HKS 

A.R.E. Communications Limited, 6 Royal Parade, Hanger I^ne, Eating. 
London W5A 1ET, England Tel: 01-997 4476 Fax: 01-991 2565 



Two metre transceivers 

that you have been waiting for 

AMR 1000/S 

^VVVVVV 
VVVW*3 

wjjl 
H 

AMR 1000s 

t last, a genuinely new and highly innovative 
development is available in amateur radio 

|f^ll equipment with the introduction of the Navico 
'■IN AMR 1000 range of transceivers. You, the radio 
enthusiast, now have the choice of full^t featured British 
built equipment, plus a full range of accessories that offer 
the best in the world for quality, performance and vafue. 

Navico is already known and trusted throughout the 
world by professionals in marine communications, 
where absolute reliability is vital. 

Now the Navico skill and experience has been applied to 
the world of amateur radio, resulting in two-metre 
transceivers that are not just variations bh existing 
equipment, but have been designed with the operating 
needs of you. the user, as a priority. The AMR 1000 and 
1000S have the look, the feel, and the features that radio 
hams have been asking for. These include:- 

Instant access to IARU FM band plan channels - a 
unique Navico development 
Intelligent tone burst - another innovative "first" 
Advanced design that gives uncluttered, ergo- 
nomic ease of use and the unique reversible panel 

that allows for correct mounting in any location 
A choice of models that doesn't force youj^bi^y 
features you don't need.   

This quality British designed and manufactured unit 
is ayattabte now at prices starting from just £247.25 

n 

Q 

PRIORITY INFORMATION REQUEST 
For full details send to: 
Navico, Star Lane, Margate, Kent 
CT9 4NP, United Kingdom 
Telephone: 0843 290007 

1 

% 

NAME 

ADDRESS 

TEL 

The professionals in amateur radio 
_ j 

.. .. 


