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Special Offer 
Introducing The PW Elmer Award 
Join Us On A Morse Weekend 
Plus: Competition, Regular Features And Lots More! 



Noisy, crowded frequencies are about as productive as motorways at rush hour. Now you can 
skip the jams and head for the wide open spaces with the Ff-650 from Yaesu. 

The three frequency operation lets you win the battle of the bands and communicate clearly 
on 6m, tOm and 12m frequencies. These less crowded bands put your transmission high in 

the sky and above the noise. 
The Ff-650 packs substantial communications power in a streamlined, compact case. A nip­
out handle makes it the perfect portable, while an optional power supply lets it function as a 

base station. Broadcast from anywhere - mountain tops, remote islands, boats, vehicles or 
just the suburbs - and hear the difference with the Ff-650. 

V 100 Watts On All Modes: 
25 Watts carrier on AM. 

V DOS: 
Direct Digital Synthesis. 

V Low-Noise: 
(NF 1.2dB) RF preamp with 
switched 5MHz bandwidth BPF, 
veractor tuned. 

V Extended Receiver Coverage: 
24.5 to 56MHz. 

V Automatic Seeking IF Notch 
Filter. 

V 100'11 Continuous Operation 
Duty Cyc:le. 

tl 105 Memory Channels: 
99 channel memories, 4 
programmable scan memories 
and 2 priority channels. 

V All-Mode Operation: 
SSB, CW, FM and AM. 

tl Selectable Scan Skip: 
For busy channels. 

V Optional Accessories: 
DVS-2 Digital Voice Recording 
System, MD-1 C8 Desktop 
Microphone, SP-5 External 
Speaker with AF Filter, FP22 
240V AC Power Supply. 

FT-690Rll 
e The choice radio for the serious field 

operations enthusiut 
e All-mode 6 meter (690RII)I2.5 wilt mobile 
e Convenient FM perfOIIIIIIICe 
·~~FM--·-..~·~ e Allalogue SJPO mercr 
e One-touch reverse spHt buttua. 
e Select8ble SSB and CW 

25/1 0012S00Hz 
e Full Fetllured Miml!,._allllr 

OperatJa. 
e iOMe_. 
e Simplex w Dllpla 

2 VFOa 
· ·- ·...,.,.. .. - Nolle 
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IT'S HERE! 
Sheerness ' 

Margate 

0 
....._ ____ Ju_s_t-in_c_a-se_y_o_u_h_a_d-1 I C Q M Chris Ridley G8GKC will make 

forgotten where we are, you welcome and help you 
we thought this map might help. choose from new and second-hand 
lcom's Retail Shop is easily accessible by gear. Part exchange is also available. 
road or rail and has been serving To make your purchase as 
Amateurs in the south-east for many years. pleasant as possible we offer free 

Apart from the excellent range of carriage using the Post Office or lnterlink 
ICOM equipment you will be able to and a one year warranty on new 
compare it with Kenwood, Yaesu and equipment, backed by ICOM's excellent 
other top brands. A full range of antennae servicing facilities. Credit card orders will 
and accessories are also stocked. be dispatched the same day if possible. 

Opening Hours: 09:00- 17:00 Tuesdays through to Saturdays inclusive 

lcom Retail 
Unit 8 Herne Bay West Industrial Estate Sea Street Herne Bay Kent CT6 8LD 

Tel: 0227 741741 Fax: 0227 360155 

WINTER J 99 J I J 992 CATALOGUE 

OUT NOW! 
• 1 OO's of price reductions 

throughout the catalogue 
• 200 pages 
• Latest new products 
• £££'s worth of discount 

vouchers 
• On sale from 14th November 

at most large newsagents 
or directly from arlcit 

£1.70 
plus 30p postage 

2 Practical Wireless, January 1992 



GEAR UP 
Kenwood~ New r# Ova/ Bander /s a #obHe #arve/ 

FM DUAL SANDER 

TM-732E 
In the fast-moving world of mobile communications, Kenwood's 
new TM-732E FM dual-band transceiver is a winner. Despite its 
compact design, the TM-732E packs a host of advanced 
features such as dual receive (including VHF+ VHF and UHF+ 
UHF), built-in DTSS and pager functions. The detachable front 
panel has a high-visibility LCD display to provide instant 
intelligence on operational status. And on-the-move operation is 

facilitated by a multi-function microphone. TM-732E offers true 
pole-position performance. 
Enjoy all advantages of these superior features: • Detachable 
front panel for maximum freedom of choice during installation 
(requires optional PG-4K/PG-4l kit)•Dual receive on same 
band (VHF+ VHF or UHF +UHF) with one antenna.Audible 
frequency identification.Multi-function microphone.Built-in 
DTSS with pager function.Tone alert system.Separate 
speaker terminals for each band (switchable).Autornatic band 
change (ABC).Multi-scan functions•50 split memory channels 
or 64 simplex memory channels plus 1 call channel (switchable) 

LOWE ELECTRONICS LIMITED 
Chesterfield Road, MaUock, Derbyshire DE4 5LE Tel: 0629 580800 Fax: 0629 580020 

•Bournemouth: 0202 577760 Bristol: 0272 771770 Cambridge: 0223 311230 
Cumbemauld: 0236 721004 London (Heathrow): 0753 545255 London (Middlesex):081-429 3256 

Newcastle Airport Phone Matlock for details ~losed on Mondlly 

Sole appointed UK Distributor for KENWOOD Amateur Radio 

\x7 P'R.]'!JIL'Efj'E 
~ MEMBERSHIPCARD 

--100000 



.1/LINCO 

OX-World Map 

NEWDJ-F1E 
2 Metre 
Hand held 
+ Airband RX! 

£239 
The DJ-Ft E is a new 
generation of handheld from 
ALINCO. Its ergonomic 
design wins instant appeal 
whilst its compact size ( 110 x 
53 x 37mm) and tailored 
shape allows il to sit 
comfortably in the palm. 
"Solid yet diminutive", "com­
prehensive yet simple to 
use", are phrases thal best 
describe it. And in 
specification the DJ-Ft E is 
up at the front leaving its 
competition gasping! 
Features include : 40 
memories , digit message 
display, triple power outputs, 
5 watts capabi l ity , vox 
facility , remote control 
facility , 6 way scan modes, 
auto power off, battery save, 
illuminated keypad, 5-25kHz 
steps, tone encoder option , 
etc. 

DJ-560 
2M& 70cms 
Full Duplex 

£329! 
Full Duplex 

Dual Display 

6.5W max, (12vDC) 

VHS Rx 130- 174MHz 

UHF Rx 400 - 520MHz 

DTMF 

Tone Squelch 

Multi Scan modes 

40 Memory channels 

Rotary Dial 

Priority Channel 

Single Band Switch 

Battery Saver 

5 channel steps 

Ni-cad & Charger 

Full colour world map, highly detailed with prefixes etc. 
Measures 38" x 26" and folds away in a convenient plastic 
wallet Also includes country listings. £5.95.P&P 50p. 

QRA Locator Map - Europe 
Brand new full colour ORA locator map of Europe. Highly 
detailed, it provides unsurpassed accuracy and shows all 
major beacons. Gives full details for calculating your own 
ORA. Measures 38" x 26" and folds down into plastic 
wallet £5.95. P&P 50p. 

DJ-162 
NEW 
BUDGET RIG! 
2M SW Output! 
(12v DC) 
Airband Receive 

£199 
Rotary Frequency Dial 

LCD Display 

Keypad Entry 

21 Memory Channels 

High/Low Power 

DTMF 

5 Channel Steps 

1750Hz Tone 

Reverse Repeater 

AM Airband Receive 

Dry Battery Box (6 x AA) 

Comprehensive Scanning 

Rubber Antenna 

Belt Clip & Strap 

MFJ- 300w HF ATU 

£129 

The MFJ-948 is a complete 300W aerial matcher in one 
box. lt will match coaxial , balanced leed and single wires. 
A dual power twin meler VSWR PEP/RMS meter is 
included, plus 3 way aerial switching and 12v illumination. 
Fantastic value. 
Model 949 is exac!Jy the same but wrth 300 Wan internal 
dummy load. £14l:l 
Model 901 B is the bare bones atu without antenna switch 
and VSWR metering. M~asll'ing only 5.5" x 6" x 2.5" it is 
ideal for portable work. t:6l:l 

ELECTRONIC KEYER 

£69.95 

Model MFJ-4078 is a budget price electronic keyer that is 
remarkable value . Operating lrom internal or external 
source it provides conventional or iambic keying at speeds 
from approx. 5-50 WPM. Controls include tone, speed, 
weight and volume. (Needs padcle key) . 

TONNA BEAMS &m Price 
20505 5 el 59.00 m VHF/UHF 2M 

All with "N" 20804 4 el 32.00 
connectors 20808 4 el 41 .00 
"THE BEST" 20809 9 el 39.00 

OX-Logging programme 20089 9 el 39.00 

Directly lrom USA, lhis DX logging 20822 11 el 95.00 

programme works on IBM com - 2081313 el 55.00 

patible computers. Provides detailed 2081 7 17 el 64.00 

log sheets, programmable countries 7Dcm 
check list by band and mode, beam 20909 9 el 33.00 

headings, sunseVsunrise times, OSL 2091919 el 40.00 

information, etc . all integrated with 23cm 
the log sheet. 2 of 51 /4" discs and 20623 23 el 35.00 
full instructions. £41.95 20655 55 el 55.00 

AMERITRON HF LINEARS 
Model 811 
600 Watts 

£699 

AL-811 Here's a way to adc punch to your signal using 
the famous Ameritron linear from the USA. With the 811 
model , 6dB gain is easily achieved (400 watts output) 
when driven with 1 00 watts from 160 - 10 metres. 
(Maximum output is 600 watts). 3 hunky 811 A tubes loaf 
along. They're cheap to replace and stand a lot of abuse. 
The unit is complete with heavy duty PSU in a case 
measuring only 8" x 13. 75" x 16". Weight is 3tlbs. At last 
ORO for the UK amateur at a reasonable price from a 
superbly built product. 

AL80A For those who want a bit more power, this single 
tube linear (3-500Z) will deliver 1000 Watts output SSB 
and 850 watts CW. Size 8" x 14.5" x 15.5" 
and weight is 4 7 lbs. 

NEW-MFJ 
ANTENNA 
ANALYSER 
£99.95 

Model MFJ-207 This self powered 
analyser will let you measure hf 
aerial resonance, 1.8 - 30MHz, and 
VSWR without the need for any 
transmitter power. Simply connect to 
coaxial cable to measure VSWR and 
resonance . Ideal for rapid aerial 
design and installation. Great club 
investment! £99 {£4.50) 

Ferrite Rings 
The pertect answer to TV!! As used by 
DTI etc. £2.50 per pair post free. 

£1095 

Ten Tee Omni-V 

The TenTec Omni-V is one of the most advanced hf 
transceivers available. Extensively used in the USA it has 
a superb front end design together with low noise mixers 
to make it one of the "quietest" receivers around. Its CW 
break-in pertormance is unsurpassed. A true DX machine 
for the purist! Ruggedly built using modular construction 
on a solid aluminium lrame, it is designed to professional 
standards. it's a true, no compromise, amateur band only 
transceiver covering 160 - 10 metres. Fast switching and 
rugged thermally cooled PA makes it ideal for data 
communications. SAE for colour brochure.£ 

199 5 

• 

Ten Tee Argonaut 
SWQRP ~ - ~ -1> -.... ..... 

' I 

£1295 -·- -~-- /"'~ . -- -' · ) " / ' -- -- -- -- -
The Ten- Tee Argonaut is the ORP o)lerators dream 
machine. Ultra linear power control from 5 watts down to 
milliwatts and a continuously variable IF lilter down to 
500Hz makes this an outstanding rig . Add to this full CW 
break-in , SSB, speech processing, general coverage 
receiver , memories , etc . and you have an amazing 
package. 

Retail and Mail Order: 22 Main Road, HOCKLEY, Essex SS5 4QS. Tel. (0702) 206835 I 204965 
Retail Only: 12 North Street, HORNCHURCH, Essex. Tel. (04024) 44765 

VISA & ACCESS MAIL ORDER: 24 Hour Answerphone. Open 6 days a week 9 am- 5.30 pm 
Rail: Liverpool Street!Hockley or District Line!Hornchurch 



Sensitivity: -8dBu 1 2dB SINAD 
Size:.ll 0 x 53 x 37mm 

Weight: 320g. 

"Probably the 
best performer" 

Warranty 
Now with every unit 

Look for the sign on the box! 

"Certainly the best 
value!" 

ALINCO STOCKISTS: 
AVON: G4TJB (0934) 512757 : Uppington Tele-Radio Ltd (0272) 557732 : Amdat (0272) 699352 BUCKINGHAMSHIRE: Photo Acoustics Ltd (0908) 610625 CAMBRIDGESHIRE: Link 

Electronics (0733) 346770 CHESHIRE: CB37 Communications (0270) 588440: Aightdeck Ltd 061-499 9350 CORNWALL: RV Heming Ltd (0637) 87219 1 :Marine Instruments (0326) 312414 
COUNTRY DURHAM: Border Communications 091-4109 6969 DORSET: Poole Logic (0202) 683093 EIRE: lntronics 010-35321 1631007 ESSEX: Waters & Stanton (0702) 206835 : 

Selectronics (0268) 691481 HAMPSHIRE: Farnborough Communications (0252) 518009: Siskin Electronics (0703) 207155 : Nevada Communications (0705) 662 145 ISLE OF MAN: Audio & 
Domestic Spares (0624) 815889 LANCASHIRE: Holdings Amateur Electronics (0254) 59595: Stewarts Radio (0253) 21163 LONDON (CENTRAL): Pali-Fones 071-436 0022 : Lee 

Electronics 071- 723 5521 : Ask Electronics 071-637 0590: Ramsons 071-724 2373 LONDON (EAST): Dressier Communications 081-558 0854 : Waters & Stanton (04024) 44765 LONDON 
(NORTH): Radio Shack 071-624 7174 LONDON (WEST): Martin Lynch 08 1-566 11 20: ARE Communications Ltd 08 1-997 4476 MERSEYSIDE: Amateur Radio Comms (09252) 29881 

NORFOLK: Eastern Communications (0692) 650077: DP Hobbs Ltd (0603) 6 15786 NORTH HUMBERSIDE: Heatherlite Communications (0964) 550921 NORTHERN IRELAND 
(LONDONDERRY): Omnicomm (0504) 48295 NORTHERN IRELAND: Tyrone Electronics (0662) 242043 NOTTINGHAMSHIRE: RAS Nottingham (0602) 280267 SCOTLAND: Jaycee 

Electronics Ltd (0592) 756962 YORKSHIRE: PA Electronic Supplies (0709) 527109 SURREY: Syon Trading (0372) 272587 SUSSEX: BREDHURST ELECTRONICS (0444) 400786 TYNE & 
WEAR: Alyntronics 091-2761002 WALES: TMP Electronics (0244) 549563 : Electromart (0792) 842 135 WEST MIDLANDS: Aviation Hobby Centre 02 1-782 6560 : Hewards Home Stores Ltd 
021 354 2083 : Raycom Communications Ltd 021 544 6767 : Dewsbury Electronics (0384) 390063 WEST YORKSHIRE: Fish Communications (0484) 420774 WORCESTERSHIRE: Johnson 

Sound Services (0905) 25740 : SRP Trading (0562) 730672 YORKSHIRE: Air Supply (0532) 50981. 

UK Distributors 



ANN UNCIN& THE IC· 
NEW HAN HEL WITH AR111 
lcom announces the debut of the VHF IC­

P2ET and the UHF IC-P4ET, these multi­
functional handhelds both feature artificial 
intelligence that allows you much easier 
operation and can even evaluate ability. 

Design concept 
The IC-P2ET and IC-P4ET were designed with 
the following points in mind: 
• Contains all the features in the "ST" series. 
• New body design and colour. 
• Artificial intelligence function that allows 

easier operation. 
• Trial mode to evaluate user ability. 
• Star selection mode that allows you to select 

a number of functions manually. 
• Seldom-used functions can be hidden. 
• Cartridge-type battery packs that can 

easily inserted into the transceiver. 
• A keyboard that activates functions quickly. 
• Compact, but not too small to hinder use. 

Easier operation with AI 
This is an exciting new feature not previously 
available on handhelds. By adopting the 
sophisticated AI (Artificial Intelligence) 
function, these handhelds 'learn' the order of 
used functions. 

The last-used function is automatically 
allocated to the AI key. The allocated function 
is shown in the AI indicator, you can then 
activate it with one touch. 

Also, your favourite function can be allocated 
to the AI key manually by utilising AI mode. 

0 
ICOM IC-P4ET 

shown here much 
larger than actual size 

• 



IAL I 
Automatically evaluates user's ability: Trial mode 
Using the newly developed trial mode, simple 
operations for beginners or multi-function 
operations for more advanced users are 
selected automatically. Depending on the users 
ability this mode hides or allows access to various 
functions. 

By assessing the users answers to 15 questions this 
mode automatically evaluates ability and 
awards a number of star marks. 

When desired the operating level can be 
manually selected via the star selection mode. 

Compact, rounded body design 
At just 49(W) X 1 05(H) X 38.5(D) mm including 
supplied BP-111 battery pack, the new IC-P2ET 
and IC-PE4T handhelds are small, smart and fit 
everyones hand comfortably. 

Easy-to-see function display 
Day or night, the larger function display indicates 
all the required information clearly. 

Illuminated keyboard 
A variety of function settings are possible via the 
keyboard. For night time operation, the 
keyboard is illuminated. 

Numerous channels 
Many channels are included for operating 
convenience. lOO memory channels and 1 call 
channel store the operating frequency, offset 
direction, offset frequency and sub-audible tone 

For more information and the location of your nearest 
ICOM dealer contact us at the address below. 

Mail orders taken by phone. Instant credit & interest 
free H.P. lnterlink despatch on same day if possible 

Post to: lcom (UK) Ltd. 
Dept PW FREEPOST Herne Bay Kent CT6 8BR 
Telephone: 0227 7 417 41 Facsimile: 0227 360155 

NCE 
frequency independently (an optional UT -50 
Tone squelch unit is required for subaudible tone 
frequency) 

For programming scan, 2 edge channels are 
provided independently. 

Full 5 Watt output power 
By connecting an external 13.8V DC power 
source, a full 5W of output power is available. 
3.5W, 1.5W or 500mW low output power are also 
selectable for longer operating times. 

Miscellaneous convenient functions: 
• Dual tuning system: the keyboard or the main 

dial on the top panel. 
• High sensitivity receiver. 
• Full, programmed, memory scans and priority 

watch with skip function 
• Auto power off timer. 
• Auto power saver. 
• 10 DTMF code channel for auto dialling 
• 1750Hz tone call. 
• 5, 10, 12.5, 15, 20, 25, 30 or 50 kHz tuning steps. 
• Dial select function for 100 kHz or 1 MHz tuning 

steps and quick memory channel selection. 
• Memory masking function. 
• Memory transfer function. 
• Keyboard lock function. 
• One-touch squelch monitor function. 
• Optional pocket beep and tone squelch. 
• Optional pager and code squelch functions. 

r---------------------------------------------, 
I require information on .................................................. ... ....... ........ . 

Name/address/postcode .................................................... ........... .. . 

Call sign: .................................. Tel: .......... ........ .. .................. Dept: PW 
1 

L---------------------------------------------~ 
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Southampton (0703) 255111 Leeds(0532)350606 

I SMCI WOULD LIKE TO WISH ALL OUR CUSTOMERS, 
PAST AND PRESENT, A MERRY CHRISTMAS. 

CHRISTMAS OPENING HOURS 
HQ SHOWROOM BRANCHES 
DEC 24 9 .00am - 1.00pm DEC 25/26 CLOSED 
DEC 27 9.00am - 5.00pm DEC 28 9.00am - 1.00pm 
DEC 30/31 9 .00am - 5.00pm JAN 1 CLOSED 
JAN 2 Open as usual. 

Please contact the relevant branch for their opening times . 
Last deliveries- Latest deliveries will be by lnterlink (next 
day) on Christmas Eve. After this next deliveries will be 

Jan 3 . 

Closed lunchtime during holiday period 1.00 - 2.00pm 

SERVICE DEPARTMENT- CLOSED- FROM 1.00pm DEC 24 to 9.00am JAN 2. 

CHRISTMAS AND NEW YEAR SPECIAL 

FT470 Handie 
Dualbander ONLY £329 

supplied with FNB20 7.2V 600mAh NiCad & SMC28 chcrrger. 
This offer is on a first come first served basis and is only 

available whilst stocks last. 

The Best of The Best- the FT-1 000 

Designed with no spared effort or expense for optimum performance and 
operability, the FT -1 000 is the fruit of over 25,000 man-hours of intensive 
research and development by Yaesu's top design engineers. Instead of merely 
offering incremental improvements on existing designs or adding bells and 
whistles to an old model, the FT-1 000 project involves a wholly new approach to 
the application of the latest digital and RF technologies to today's most demand­
ing needs on the HF bands. Extensive surface-mount component technology 
allowed six microprocessors and five Direct Digital Synthesizers to be harmoni­
ously integrated with a simple operator interface into a highly reliable full-features 
transceiver optimized for serious HF applications. 

BRIEF SPECIFICATIONS 
* General Coverage Receiver 1 OOkHz-30MHz 

* Ham bands TX 160-1 Om 

* Modes CW, USB, LSB, AM, FM, RTTY and Packet 

* VFO steps 10Hz CW, SSB, RTTY, 100Hz AM, FM, PKT 

* Auto antenna impedance range 16.7 to 150 ohms 

* Selectable receiver bandwidths 2.4kHz, 2kHz, 500Hz, 
250Hz 

* Dual band receiver tuning and monitoring with balance 
control 

* Power output up to 200W P.E.P. SOW AM 

* Sensitivity pre-amp on SSB/CW 0.25 microvolts 

10dB SIN 

* D.D.S. Direct Digital Synthesiser 

* Dual Selectable noise blankers with adjustable threshold 

* 99 Memories 

Southampton (0703) 255111 
SMC HQ. School Close. 
Chandlers Ford Ind. Est. 

Leeds (0532) 350606 
SMCNorthem . 
Nowell Lane Ind. Est. 
NowelJ Lane. 

Chesterfield (0246) 453340 
SMCMidlands. 

BJnnJngham 021 -327 1497 
SMC Birmingham. 

.AJanlnster (0297) 34918 
Reg Ward & Co. Ltd. 

~';;n~~2s 3BY. 
9am. -5pm. Mon-Fri 
9am.-lpmSat 

Leeds LS9 6JE 
9am.-5. 30pm. Mon-Fri 
9am.-lpmSat 

102 High Street. 
New Whittington 
Chesterfield. 
9.30am.-5.30pm. 
Tues-Sat 

504 Alum Rock Road. 
Alum Rock. 
Birmingham BB 3HX. 
9am.-5.00pm. Tues-Fri 
9am.-4pmSat. 

1 Western Parade. 
West Street. 
Axminster. 
Devon EX 13 5NY. 
9.00am.-5.20pm. Tues-Sat 

Practical Wireless, January 1992 



Birmingham 021-3271497 Axminster (0297) 34918 

TELEREADER TNC TERMINALS 
INTRODUCING THE NEW TNC24MKII AND TNC MICRO 

Two new TNC units, the TNC24Mkii and TNC Micro, are ooth compact full feah.l!ed designs, built to 
exacting standards for the discerning packet operator. The TNC Micro is the ideal companion for 

use with JX)rtable trcmscievers being only the size of a cigarette :packet. 

PACKET, CW, RTIY & FAX modes. 

TNC 
24Mkll 
£325 

TNC 
Micro 
£209 

* * * * * 

PSK & JAS-lB modes for satellite packet. 
Auto Doppler shift tuning. 
Message storage facility. 

* * * * 

Ultra compact size. 
AX25 Level 2 Protocol. 
Message Board. 

Neat compact design. Supplied NiCad & Charger. 

WHY NOT DROP US A LINE FOR MORE INFO! 

COMET ANTENNAS 
SMC are proud to be associated with COMET Co LIMITED 

COMET produce arguably the best quality base and mobile antennas available today on the 
amateur radio market. Discerning radio amateurs will appreciate the stunning combination 
of amazing performance and aesthetically pleasing styling of some of the latest range of 
antennas available from COMET via SMC. the authorised UK distributor. 

BIO 2mj 70cms Mini Dualbander (Black) £16 .95 B 
B22 2mj 70cms Dualbader (Black) £26 .85 B 
RS-9 Mini Trunk Mount (Black) £6.25 A 
CX-702 6m/ 2m/ 70cms Tribander £46 .95 B 
CA-7HR 40m Monobander £33.95 B 

IIALliNI 
CBL-30 1:1 1.7-30MI!z. ltWP.E.P . .. ....... £18.95 · A 
CBL-2000 I: I O.!H>OMI!z. 21<W P.E.P . .. ....... £25.50 A . . 
JIANDIIIIU) AN'IIIIINAS 
qu25 2m/70cm BNC OdB/3.2dB 2m/70Cm . £12.25 A 

-.. AN'IIIIINAS 
CA2x4MB 2m/70cm 4.5dB/7 .5dB 2m/70cm ..... . £38.50 c 
CA21AKG 2m/70cm 6 .0dB/8.4dB 2m70cm ........ £40.75 C 

' . 
~ 
CF-005 50/ 144 Duplex8l UHF oonn. ............... £25.00 B 
CF416MN 144/ 430DupiexerUHF/N<Xllln . ......... £26.00 B 
CFX-514 :;D/ 144/ 430 'l'rjplell8r UHF ccnn ... ...... £36.75 B 
CFX4310 144/ 430/1200Trjplell8rUHFJN<Xllln. £36.75 . B 

MDUiml 
TBR ~lnmltmounl .. ....... .. .. ....... £11.50 B 
RSI7 Mlnllnmltrnounl ............................ ... £12.75 A 
RSI6 MlniGullefmount ................. ....... .. .... £12.75 B 
Oc-3LX Mini cable Ally 1or RSI6/RSI7 .......... £16.25 8 

MINI~ AN'IIIIINAS 
CIIL21J 2m,rl6cm OdB/2.15dB 2m/70cm ....... £14.75 B 
CIIL23J 2m!'70Cm2.15dB/3.8d82m/70cm .... £17.35 B 

' IIASI AN'IIIIINAS • 
CA3SOOB 6m/ l!kn2.15dB/ 6 .5dB ................... £139.00 D 
CA2x4WX 2m/,70c:m 6 .5dB/ 9 .0dB .................. ..... £80.72 C 
CA2x~ 2m/70cm8.5dB/ll.llciB .... . .... .. £102.12 c 

FIL'lla 
CF-JOMR 
CI'-SQMR 

cr.JOI! 
CF.JOS 
CF·SOS 
CI'-BI'F2 

CA-520 
CA-141ffi 
CA-2llffi 
CA-501ffi 
CA-285 

2m/ 6m Duplexer £24.99 B 
20m Monobander £33.95 B 
ISm Monobander £33 .95 B 
6m Monobander £33.95 B 
6m/ 2m Dualbander £20.75 B 

!IF CUt oft 32MH% I kW P.E.P . ........... £38.75 
6m CUt oft 54MHz I kW p.E.i> .............. £38.75 
!IF CUt oft 32MH%21<W P.E.P . ... : . ...... £80.75 
!IF cUt oft 32MH% ISOWcw ....... , ....... £19.35 
6M CUI oft 5'1Ml!z I SOW. cw ............... £20.35 
2in Band Palls I SOW cw .. £31.65 

NftiiiS SWR~ 

B 
B 
A 
A 
A 
A 

C¥-420 2m/70cm 15-SDWMinl ........... ............ £36.75 B 
CD-120 1.8-200MHz 15/ 60/ 200W ................... . £76.60 B 
CD-1601-1 i.~ 20/ 200/ 2000W ......... , ........ £90.85 B 
CD-2700 140-525MIIz 15/60/200W .. .... ........... .. £79.65 B 

COAX SWITCRIB 
C::SW-20 lwayDC-IOOOMHz50239 .. ...... .. ..... .. £26.50 A 
q;vJ·~ . 2wayDC-1500MI!zN ........ .. ...... ... ...... £45.95 B 

ACCBIIOilllll 
CEf·M2 £a!pilone 3.5nun jack ......................... . £1.28 A 
CES-M2 Mini Clip on Speaker 3.5mm tact ........ £5.62 A 
C!!M·M4 Mlnlmic+Pn:2.5mmjac:lc .................. £9.15 A 

TUNDS 
HCiooL 160-IOm 350W P.E.P .......................... £203.00 C 
HC2000 160-IOm ~W P.E.P ....................... .... £365.00 D 

PRICBS 1'011 POSTMII ON ALL 1RI A80VI rrDG Alii OCiliiD 
AS I'OLLOWB: 

A- £i.9tl D- £11.00 

' ' 
'I'IIAHICIIYlli 
HTI06 6m Tlarisoelver IOW P.E.P. SSB/ cs ... £306.50 ... C 

. HTI20 20mTraJ\aceiver IOWP.E.PSSB/ cw £305,50 ... C 
HTI80 80m 'hansoelver IOW P.E.P. SSBi cw £305.50 ... C 
.HP lOOS Pciwer SUpply la: HT series ................. £99.00 .... 8 
HCIOO A.T.U. 80-!0M 5 bJnd 200WP.E.P ... £109.00 ... :8 
HCFIOO CW Nc:moW tlller HT- ................. ~9.85 .. . ~ 
HNBIOO Noise Blanker'HT oor1so C"!: .................. £19.95 ... A 
HBKIOO Moooe &actet HT ...a.. ................ .... £10.20 ... A 

HL2K 160-IOrri!IF Linear 2tW .. .. ....... .. .... £1450.00 .... E 
HL!K 160-ltm !IF uDear )lW ................ .. .- £899.00 ... D 
sAGRA-600 2m 
HLIOOB/ 10 ltm 
HLI000/ 20 20m 
HLIOOB/80 80m 
HL66V 6m 
HLI66V 6m 
HL37V 2m 
HL62V 2ni 
HLIIOV 2m 
in.ISOV 2m 
HL36U 70c:m 
HL63U 70c:m 
HLIJOU 70c:m 

TllANSVIIITIIII 

25Wdrlve 600W output ..... £815.00 .... E 
IOW in IOOW qulput P.E.P. £182.00 ... C 
IOW in IOOW Ollp.11·P.E.P. £182.00 ... C 
IOW In IOOW oulput P.E.P. £182.00 ... C 

,10 In 50-6IlW output .......... £131.75 ... c 
3/ IOW in 80/ ISOW output £255.00 .. . C 
3W In 32)N' output .............. : £9?-95 .... 8 
IOW In 60W oulput ... ........ £137.95 ... C 
2/ IOW In IOOW output ..... £220.00 ... C 
3/I0/ 25W·in 170Woutput£299.00 ... C 
6 / IOW In 25/ JOW output . £138.00 .... 8 
I0/ 25W in SOW outpJt ..... £220.00 ... C 
3/I0/ 25W In 120W output £397.00 ... C 

HX240 2m to !IF 80. 40. 20, 15 & I !m 

HX640 
2.5W / IOW In 30-40W P.E.P. output . £254.50 .... B 
6m io !IF as above ....... ........ ...... . ~ .... £254.50 .. .. B 

•Free Finance on selected items. subject to status. Details available on request. 
• Up to £1000 instant credit. a quotation in writing is available on request. subject to status. 
• Yaesu Distributor Warranty. 12 months parts and labour. 
• Carriage charged on all items as indicated or by quotation. 
• Prices and availability subject to change without prior notice. 
• Same day despatch wherever possible. 
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Communications Centre (Photo Acoustics Ltd.) 

TWO-WAY RADIO e AMATEUR RADIO e AUDIO VISUAL e SALES & SERVICE 
58 High Street, Newport Pagnell, Bucks MK16 8AQ. Tel : (0908) 610625 FAX: (0908) 216373 

THE COMMUNICATIONS CENTRE'S 
CHRISTMAS SPECIAL OFFERS 

(WHILST STOCKS LAST) 

AR·3000 seaming recerm co.oering 100khz-2036Nhz with RS232 interface. £765 including a 
FRE£ DISCONE ANTENNA. (Ca!iag< £12) 

AR-2000 hand~ld scarroco.oering SOOI:hz-1300Mhz, NNFMNIBFM. £269 including a FREE 
M061Lf SCANNING AERIAL (Ca!iag< £7) 

ICOM 8C·IR72E communications recerm co.oering 100khz-30Mhz. NNUSB!l.SB/CWwith optiooal 
FM unit Normally £659 NOW ONLY £589 (linited supply). (c.m.g. £12). 

KENWOOD T5-690S HF all mode transceiver with general coverage receiver and 6 metres. £1325 
Including a FREE 5 ElfMENT 6M BEAM. (Ca!iag< £12). 

KENWOOD TS-8505 HF all mode transcerm with general coverge receive. Using advarx:ed DDS 
S'y!1thesiser. £1399 including FRfE INTERNAl. AUTO ATU. (c.m.g.£12). 

KENWOOD TS-95050 HF all mode transcerm with general coverage receive, complete with all 
filters, auto ATU and DSP unrt. £2995 including a FRE£ REMOTE CONTROL VIDEO RECORDER. 
(Ca!iag<£20). 

KENWOOD fS. 79DE all mode base station for 2 
metres and 70cms. £1525 including a FRE£ MC-60A 
BASE MICROPHONE. (Ca!iag< £15) 

ICOM IC-781 HF all mode trcm:ermwith general 
coverage receive. Complete with built in ATU, 
PSU and Spectrum scope. £4595 including 
EITHER A FREE 3 ELEMENT HF TRISANDER OR 
A 21 ' REMOTE CONTROL COLOUR TV. 
(Ca!iag<£25). 

YAESU FT·1000 HF all mode transcerm 
with general coverage receive. £2995 
indJding a FRfE REMOTE CONTROL 
VIDEO RECORDER. (Ca!iag< £20) 

YAESU FT-990 HF all mode 
transcerm with general coverage 
receive £1849 including FRE£ THE 
DIGITAL VOICE STORAGE 
SYSTEM. (Ca!iag< £15). 

YAESU FT·767GX HF all mode 
transceiver with general coverage 
receive. £1599 including EITHER A 
FRE£ 2M MODULf OR A 6M MODULf. (Ca!iag< £15l 

YAESU FT·747GX HF all mode trcm:ermwith general coverage 
receive. £659 ilcluding a FRE£ FM BOARD. (Ca!iag< £12). 

ICOM IC·R7100 2S--2000Mhz all mode recerm. £1120 Including a FREE 
DISCONE ANTENNA. (Ca!iag< £12l 

ICOM IC·W2E 2ml70cms dual band rand~ld transcerm. £395 1ncludlng 
a FRE£ DUAL SAND MOBILf ANTENNA. (Ca!iag< £7) 

ICOM IC·2SRE 2m rand~ld transcerm with built in b'oad band scanner 
covering 2S--950Mhz. £425 ilduding a FREE DISCONE ANTENNA. (~ £12). 

ICOM IC·2SET 2m mini hand~ld transcerm. £2991ncludlng a FREE 2M 5/8 WAVE ANTENNA. 
((aMg<£7). 

ICOM IC·R100 wideband recerm, covers 100khz-1800Mhz, NNFMNIBFM. £510 Including a 
FRE£ DISCONE ANTENNA. (caMs< £12) 

MANY OTHER CHRISTMAS SPECIAL OFFERS AVAILASLf, RING FOR DETAILS. 

NEW MODELS 
AUNCO Dl·X1 rand~ld scanner, covering SOOI:hz-1300Mhz. Small size and ultra sensitive. 
NNFMNIBFM. PRICE ONLY £269. (Ca!iag< rree). 

HF-150 communications recerm, covers 301ihz-30Mhz. USB!l.SB/AM'CW. PRICE TO BE 
ANNOUNCED, ABOUT £299. (Ca!iag< m ) .. 
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SECOND HAND ITEMS 
REAUST1C PR0-2005 scar11ing recerm, covers 25-1300Mhz. NNFMNIBFM. Good condition. 
£199. (Ca!iag< £5) 

REGENCY MX-4200 VHF/UHF portable scanning recerm. Good condition. £169. (Ca!iag< rree).. 

YAESU FT· 790RI 70cms multimode transcerm. Good condition. £245. (~ £5). 

REAUSTIC PR0-2004 scanning recerm. Covers 25-1300Mhz. Good condition. £169.95. 
(Ca!iag< rree) .. 

HF-125 communications recerm, covers 301dlz-30Mhz. USB!l.SB!AM'CW. Very good condition. 
£295. (Ca!iag< rretl 

ICOM IC44E 70cms rand~ld, comes with crarger and nicad pack. Very good condition. £199. 
(Ca!iag< rree).. 

KENWOOD TM411 E 25w 70cms triJlscerm, 
comes with mobile mount, 

microphone etc. Excellent condrtion. 
£245. (rn.g. £7). 

YAESU FRG8800 communications recerm, 
covering 100khz-30Mhz, all modes, complete 

with FRT · 7700 ATU. £499. (caMg< £12). 

PK-232 tenminal unit, decodes RTIY, AM TOR, CW, 
PACKET and FAX. £189. (Ca!iag<£7). 

ERA microreader RTIY/CW decoder with built in display. 
£90. (Ca!iag<£5). 

NRD-525 HF communications recerm. (This is in mint condition 
with box and manuals and accessories). £875. (Ca!iag< m ) 

KENWOOD TH·205E 2m ramld trcm:erm. Good condition. £169. 
(Ca!iag< £5) 

Y AESU FT ·203R 2m rand~ Id transceiver comes with crarger iJ1d 

£5). 

nicad packs. Very good condition. £169. (Ca!iag<£5). 

R.N. 6m 25w transverter, suitable for use with FT-290R. Good 
condition. £169. (C4rlage £5) 

ICOM IC·2A T 2m rand~ld transceiver with DTMF keypad, comes 
with desk crarger and nicad pack. Good condition. £149. (Ca!iag< 

Y AESU FT ·902DM HF transcerm cOYering all amateur bands. 
USBILSBICW/FM. Good condition. £525. (caMs< £12) 

REAUSTIC PR0·34 rand~ld scanning recerm. Excellent condition. 
£149. ((aMg<£5) 

REAUST1C PR0-2005 scanning recerm, covering 25-1300Mhz. Good 
condition. £199. (caMg< £5). 

KENWOOD TR· 751 E 2m 25w multi mode transcerm. (this radio is in 
excellent condition). £410. (caMg< £12). 

ALL OUR SECOND HAND 
EQUIPMENT COMES WITH A 
THREE MONTH'S WARRANTY 
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YAESU 
0 
ICOM 

ALINCO 

KENWOOD 

AMSTRAD 
THE AMATEUR RADIO EXCHANGE CENTRE 

286 Northfield Avenue, Ealing, London W5 4UB. Tel: 081 566 1120 Fax: 081 566 1207 

THESALEOFTHECENTURY 
(Everything you'd expect except Nicolas Parsons) 

Enter the New Year with a little help from the Lynch Mob. Special prices throughout January and be treated like 
an individual - not a nuisance wanting service!! Novice and School enquiries welcome. Any item flOt listed, 

phone today, if it 's worth having I'll have it in stock. Remember I am an authorised dealer for all that I sell- no 
dodgey imports here. 

YAESU 
Ff-1000 
Ff-890 
Ff-990 
Ff-736R 
Ff-767GX 
Ff-5200 
Ff-26R 
Ff-76R 
Ff-470R 

KENWOOD 
TS-950SD 
TS-850S 
TS-450S 
TS-690S 
TM-741E 
TM-241E 
TH-77E 

ICOM 
IC-970E/H 
IC-735 
IC-725 
IC-726 
IC-R7100E 
IC-W2E 
IC-2SRE 
IC-4SRE 
IC-P2E 
IC-P4E 
!C-RI 

ALINCO 
DJ-560E 
DJ-FIE 
DJ-SIE 
DJ-XIE 
DR-599E 

Sold more than any other UK retailer- unbeatable trade-ins!. ........................................ .. ....... ....... £PHONE 
The latest HF Mobile/Base the successor to the Ff-757 ........................ ........................................ £PHONE 
I've got another delivery of ten in stock. Competitors not invited ................................................. £PHONE 
Quad band base with 2n0+6m fitted, just how many are left?? .... .. .... ..... .... ... .. ..... ..... ... ....... ... .... £PHONE 
A complete Ham Shack in one box, HF/2/6nO, A TU/PSU ........................... .. ............................. .£PHONE 
Remote head dual-band mobile- FREE CTCSS!! .................................... ...... ............. ................. £PHONE 
Successor to the Ff-23 series, FREE case and Wide band! ......................................................... . .£PHONE 
As above, but on 70cm FM, with FREE case and wide band! ..... ... ... ... .... ............. .. ........ .............. £PHONE 
Dual band handie, FNB 10 NiCad/charger special offer .......................... .............................. .... ... .... ... .. £319 

Henry still has his - and he 's delighted - so were several other purchasers during December ...... £PHONE 
Free matching SP31 speaker and more! ....... ........ .. ... ........ ...... .. ...... .. .. ... ... ....................... .... .......... £PHONE 
Still using an Ff-707? Forget it! I'll give you £350 TRADE-IN! .............................................. .. . £PHONE 
The same modern design HF all mode Gen. Cov. But with 6m .................................................... £PHONE 
Five pages of super mods for this one- only from Martin Lynch .................................................. £PHONE 
50W on 2m with modified wide band receive ........................................................................ .. ...... .. ... .. £279 
Dual band handie very compact ...... ..... .................. ......... .............. .................... .... ........... .............. £PHONE 

The best 2ronOcm/23cm Base station ................. ... ... ........ ......... ... ......... ....... ................... £UNPRINTABLE 
Several immaculate trade-ins available, save over £250! ONLY .......................................................... £749 
The tough alternative to "BUDGET" HF operating ...................................................................... £PHONE 
As with the IC-725 but with 6m fitted ........... .. .. ............................................................................ £PHONE 
Latest wide band receiver- too good to be called a scanner! ............................... ......................... .£PHONE 
New dual-band Handie, December prices were good, but January? ......................... .. ...... £UNBEATABLE 
2m + scanner, expensive, but usual ICOM technology and build quality .... .... ...... ....................... £PHONE 
As the IC-2SRE but this time on 70cm transceiver and W/B scanner ......................................... . .£PHONE 
The latest sub-miniature 2m handie from !corn in stock ...... ... .. ..... ............ .............. ........... .... ... ... .£PHONE 
As per the IC-P2E but on 70cm ...................................................................................................... £PHONE 
Sub miniature pocket scanner. Ex-demo's from only .. ....... .......... .. ....... ............... .. ... .............. ..... . £PHONE 

Dual band handie with NiCads/charger/CTCSS/DTMF W/B RX ... ..... ... ..................................... ....... . £319 
2m Pocket TCVR with AM Airband RX! FREE case ....... ...... .. .............................................. .. .... £PHONE 
As above without K/B or NiCads and charger ................................... ... ... ..... .... ............................ £PHONE 
Latest miniature wide band scanner - in stock! ..................................................................... .. .... ... £PHONE 
New dual band mobile remote head high power ....... .. ........ .... ......... ... ..... .. ........ ................ ... .. .... ... £PHONE 

IMPORT,\NT Mrnn: 
Like v.hat you sec ahmc. hut have cqu1pmcnttotilsposc ol? Don't worry- I'll buy it as long as 
ll ' s a clean gcnUIIlL' \\olkmg L'\amplc. I pay l11ghn pnces lo1 used equ1pment- I smcercly want 
~<lll gea1 lo1 11ade-1n 01 oul nglll purchase. phone nghl IHlV. - OX I 566 1120. 

Latest 1992 computer generated second hand list available FREE!! Updated twice a day -not 
every other week like most- PHONE FOR YOUR COPY! 

73 MARTIN G4HKS 

Martin Lynch is a Licensed Credit Broker. 

FT-735 

FT-767 

TS-850 

,. -- ------ ~-""""' ---
) ") ., r) I" ·, - . ' c ( 

,., ,., ,., a -· ' c.r 
"') ~~. ~ l.;3~ 

FT-1000 

FT-736R 

Full written details upon request. Typical APR 36.8% 

PHONE 081-566 1120 
For fast mail order Tel : 081-566 1120. Please add £10.50 for 48 
hour delivery. 
SHOP OPENING HOURS: Tuesday - Saturday 10- 6pm. 

BUYING 
OR SELLING ... 

DIAL 
081-5661120 

NOW! 

In addition to new transceivers and 
accessories, don't forget I still have the largest 

selection of used equipment available in the 
UK. I am very willing to take your equipment 

in part exchange - Phone with your 
24 hour Sales HOT LINE 0860 339 339 (after hours only.) FAX 
order line open 24 hours. 

Practical Wireless, January 1992 
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£39 COMPACT 
95 DMM 

Autoranging/Manual. Easy to read 
LCD display, diode and continuity 
checker. Measures to 1000V DC, 750 
VAC, 10A AC/DC. Resistance to 2 
megohms. Requires 2 "AA" 
batteries . 
22 -184 ............................. ......... £39.95 

£59 30-RANGE 
95 DMM 

With Capacitance And Transistor 
Gain Functions. Continuity sounder. 
Measures to 1000 VDC, 750 VAC, 10 
amps AC/DC current, 20 megohms 
resistance, 20uF capacitance, NPN/ 
PNP hFE. Requir€s 9v battery. 
22-194 .............................. ......... £59.95 

ALL THE ACTION AS IT HAPPENS! 
Inter TAN U.K. Ltd., Tandy Centre, 

Leamore Lane, Walsall , West Midlands WS2 7PS 
Tel: 0922 710000 

VOICE 
METER 

Talking Meter. Press a button on the 
probe and meter calls out reading in 
clear English while displaying it. Full 
autoranging. Measures 1000 VDC, 
750 VAC, 300 mA AC/DC, 30 
megohms resistance. Requires four 
"AA" batteries. 22-164 .......... ... £79.95 
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Readers' response to the 'Eimer' who can qualify to be nominated 
editorial was amazing. lt seems is literally endless, it's far easier 
that for too long this unsung to specify those who can't! 
band of heroes, have gone un- Full-time employees of the 
noticed. it's time to change this magazine, our regular authors, 
for the good, and to this end we advertisers and anyone else who 
are introducing the 'Practical is involved professionally in the 
Wireless Annual Elmer Award'. production or promotion of 

it's an appropriate time to Practical Wireless can 't be 
launch this new award, as nominated. 
Practical Wireless enters its Nominations will be accept-
Diamond Jubilee year. Very ed after the publication ofthe 
many people involved in the January issue of the magazine. 
rad io hobby have been intro- They will accepted up to and 
duced to a lifetime's interest including Tuesday 1 September 
with the help of an 'El mer', and 1992. 
we want to mark the magazine's Full details will be available 
60th anniversary and the many on the nomination form available 
hitherto neglected radio from the editorial offices, by 
'helpers' in the best way possi- sending a stamped self-
ble. addressed envelope marked 

'Eimer Award'. Readers from 
The PW Elmer Award abroad who wish to nominate 

someone (who can be in the UK 
The 'Eimer' award is very or abroadl are asked to include 

specia l. The award is open to all, one IRC. 
in recognition of the very varied As you will realise, we want 
type of helper who is, or has to make this award open for 
been an 'Eimer'. nominations from ALL of our 

We are also very conscious readers. The nominated person 
that many 'Eimers' aren't radio does NOT have to be a P W 
amateurs. Some will have ama - reader. 
teur rad io licenses, and some He or she, can be a dedicat-
will be very experienced short ed 'Eimer' in Scotland, East 
wave listeners. Anglia, New Zealand, South 

I've no doubt that there will America, Australia, Newcastle 
also be hundreds of possible or Newark-on-Trent for example. 
candidates who, although In other words, if they've helped 
they've helped someone on the you or others, we want to know 
way to enjoy the radio hobby, about it! 
are not directly interested in the 
activity as such . However, it What You Do 
doesn't matter whether your 
'Eimer' was a railway electrician What you have to do, is to 
(like mine !I or the licensed am a- write (it's not difficult- honestly!l 
teur down the road. in no more than 100 words, why 

What does matter, is that you are nominating your possible 
they helped you and possibly 'Eimer'. Full details ofthe rules, 
others, to get started. What real- and what you have to do will be 
ly does matter is that they cared, enclosed with the nomination 
and shared their knowledge and form. 
humanity. The next stage, is for you to 

send in the nomination (as quick-
Who Can Be Nominated? ly as possible from abroad 

please I with a photograph of 
So, who can be nominated your nominee if you can manage 

for the Practical Wireless El mer it. 
Award? The answer to that The award itself will be 
question is simple! As the list of unusual but very appropriate. 

Queries 
We will always try to help readers having difficulties with a Practical 
Wireless project. but please note the following simple rules: 
1: We cannot give advice on modifications to our designs, nor on 
commercial radio, TV or electronic equipment. 
2: We cannot deal with technical queries over the telephone. 
3: All letters asking for advice must be accompanied by a stamped, 
self-addressed envelope (or envelope plus IRCs for overseas read­
ersl. 
4: Make sure you describe the query adequately. 
5: Only one query per letter please. 

Back Numbers & Binders 
Limited stocks of many issues of PW for past years are available at 
£1 .65 each including post and packing. 
Binders, each holding one volume of PW are available price £5.50 
each (£1 P&P for one, £2 for two or more I. · 
Send all orders to the Post Sales Department 

Subscriptions 
Subscriptions are available both for the UK and overseas. Please see 
current issues for the latest prices. 

John Worthington GW3COI, our excellent, with direct services to 
Welsh-exiled cartoonist, will the North and Scotland. 
produce a specially commis- Don't forget, that although 
sioned cartoon of an appropriate your partner may not be interest-
'Eimer', hand-painted in water- ed in the Morse activities, there 
colours and mounted in an are the seaside resorts of 
attractive wooden frame with an Bournemouth and Poole nearby, 
engraved brass nameplate. plus the attractions of the New 

The Worthington cartoon, Forest to mention only a few. If 
complete in the frame, will be enough non-participating people 
presented in a ceremony at the attend, we can arrange a coach 
1992 Leicester Show (the 21st trip or other attractions. lt could 
anniversary eventl. Nominations be an interesting weekend for all 
will close on Tuesday 1st the family. 
September and the name of the So, if you're interested in this 
winner will be announced in the planned weekend, please write 
November issue of Practical to me, clearly marking your 
Wireless. envelope with 'Morse Weekend' 

The P Wteam are really look- enclosing a fully refundable 
ing forward to reading the nomi- deposit of £25 to book your 
nation forms. We are also place. We'll send you full deta ils 
pleased to be able to reward and as soon as we have an idea of 
acknowledge the debt the radio the number attending. 
hobby owes to the previously 
unsung 'Eimers' of years gone New Look Same Price 
by. So, get writing for those 
forms and get busy with the We hope that you like the 
nominations! new look of P W. the high quality 

glossy paper and the way that 
Morse Weekend we can now use colours to 

advantage in the magazine. I am 
Are you interested in a possi- especially pleased with the 

ble Morse tutorial weekend? We improvement obtained with tech-
are planning a residential week- nical drawings and photographs. 
end during the late spring/sum- it's a wonderful way to enter 
mer of 1992. it's for anyone inter- P Ws Diamond Jubilee year, and 
ested in getting to grips with the I'm also pleased that, for the 
key and putting that final little moment at least, we can hold the 
'polish' on their style before tak- price of the magazine to the level 
ing the Morse test. You 'll even we've managed for the last two 
be able to take the test itself! years. Enjoy your reading, we've 

You may be one of those peo- got a lot of surprises and excel-
pie who, although keen, has lent projects coming your way in 
never quite progressed enough this, the 60th year of Practical 
to face up to the test and per- Wireless. 
haps doubts their ability to pass. Finally, everyone on the team 
Why not come and join us. and wishes you all a happy 
prove yourself wrong by 13assing Christmas and peaceful new 
with flying colours? year, wherever you are in this 

The weekend, Friday evening wonderful world. May God bless 
to possibly around lunchtime on you all. 
Sunday, will be fully residential 

Rob:;xrDK 
with meals, accommodation, 
instruction and lectures included 
for around £160, will be held in 
the DorseVHampshire area . We 
have excellent communications 
with the rest of the country down 
here, and the train service is 

Constructional Projects 
Each constructional project is given a rating to guide readers as to its 
complexity. 
Beginner: A project that can be tackled by a beginner who is able to 
identify components and handle a soldering iron fairly competently. 
Intermediate: A fa ir degree of experience in building electronic or 
radio projects is assumed, but only basic test equipment is needed to 
complete any tests and adjustments. 
Advanced: A project likely to appeal to an experienced constructor 
and often requiring access to workshop facilities and test equipment 
for construction, testing and alignment. Definitely not recommended 
for a beginner to tackle on their own. 
Components for our projects are usually available from advertisers. 
For more difficult items a source will be suggested in the article. 
The printed circuit boards are available, mail order, from the Post 
Sales Department 

Mail Order 
All PW services are available Mail Order, either by post or using the 
24hr Mail Order Hotline (0202) 665524. Payment should be by cheque 
(overseas orders must be drawn on a London Clearing Bank). Access, 
Mastercard or Visa please. 



send your letters to the editorial offices in poole. 
TheY must be original, and not duplicated in anY 
other magazine. We reserve the right to edit or 
shorten anY letter. The views expressed in letters 
are not necessarilY those of Practical Wireless. 
The Star Letter will receive a voucher worth £10 
to spend on items from our Book., PCB or other 
services offered bY Practical Wireless. All other 

letters will receive a £S voucher. 

Dear Sir 
I feel compelled ter. Your ma az· to write this let-

letters from ~ me, has published 
plaining aboutat~y amateurs corn-
new blood' _e shortage of 
hobby. Althoc~~mg into our 
more now th g ~e shall see 
h e nOVIC J" ere, have th e ICence is 
m ey cons·d 

ay be contribuf I ered what 
age? mg to this short-

In 1989 th . ' e averag ~as JUSt under £40 e course fee 
was too late to . Unfortunately 

1990 when I did ~~rol then, so in 
course, it had in~om my local RAE 
now hear that rea sed to £48 I 
exceed £60 _course fees can . 

( 
' With an 

currently I think exam fee of 
Unless RAE ) £37.50. 

at reasonableclourse fees are kept 
one's pockets f~ell~ to fit every· 
people are goin e leve that man 
couraged f g to become d" Y . rom ent . IS-
enJoyable hobb enng a very 
Lee G y. 
Dallin~~~:es G7JZA 

Northampton 

Editor's Unfort comment: 
unately Lee 'you have 

hit on only lem in my P~~ of the prob 
th opm1on y -ed~t lo~al authorit.y ,as, I agree 
. cation cours urther 
mg rapidly (th e costs are ris 
of b . ere's b -pu hcity ab een a lot 
subject in the out_ this very 
recently) b national new 
th ' ut th s e worst effe t e cost is not 
effect is surel c . The worst 
courses that ay the _number of 
celled! I have re bemg can­
for the unfort much sympath 
who sudden I u~ate students y 
es cancelled ~~~nd their cours­
t~~Y are below t to the fact 
b•hty numb he official . 
bat this gro:i To try and c::::~ 
everyone o ng problem 
(especially ~~he PW team' 
news editor) aron George ou 
best to help ' are doing their r 
a_ble course ~eople find a suit­
tlal student~ o, to help poten­
c~urse infor;.,':t~ always need 
c1ally heartw 1?n. lt's espe-
from the armmg to he 
ste . many club ar ppmg up th . s who are 
activities in th~nr traditional 
the · f IS area K m ormat" · eep •on coming! 

Dear Sir 
I would like to chance to d. thank you and 

News' secti~s~lay our societies ~ou_r ~~aft for the 
prompt way y. Can _I also thank ctiVItles in your 'Cl b 
mootlngo. o" pcmtod om oh:~",'•• tho voty " 
I I know thot ;r, not I g of v'""' lot om 
me, but I was ve a ways possibl 

from your team ry surprised at th et? meet a dead 
offlol'"tiY ,,h: If thoy elweyo wo\"""k '"P""re . 
magazine! IS, you will always ~ as quickly and 

The 'Club N ' ave a very good 

PW. it's ve ews section I feel . ~ loool "":v 
1
';,",'!"' lot vloitorn t;~ ~" lmportoot pert of K~Optember I had :~mhple, at the begi~~- area to look up 

Ml. Gary w .P one call fro mg of 
business. as VISiting Stratfor~ Gary Wagner 

He had been t -upon-Avon on 

hope of find in o the newsagents was able t g a local club Th" 'and found pw · 
, I think th~,'~:;'~ elong ood ,,:,~• ,~d of oo"rno,'~:~• 
_Club News'. es~ proves wh t . evening with 
1t b 

1 

IS, and 1f a an 1mp us. 
e. t may not b you have to ortant page 

that e a bad ·d run to tw . page gets an 1 ea anywa . 
0 

pages let 
fymg glass I y smaller I shall h y, If the print 

1t w" ,

1

;

0 

evoto find e m~" . 
"'"" th 'greot "''""re 

9

"'. very war~ ~~f~ster Show. Ast~n m~et _you and your 

~"'Y· Mooy the~kmo, ••'" tho"g~ ::'
0

"' V'"' I hed , s~~n Beaslay Go'i:XJ "woto ell voty 

pston on St 
Warwicksh" our 1re 

Editor's co ~ents on t~e"!ent: Thank you mtroduced th Club News' sec:.or your kind com 
clubs wan ~ club page b •on Alan. We -
why;, ha.''::!:.' back. Thay •:::,•• -d•~ .:::; 
Although it pronv dropped in the :. not understand 
we have to es to be a h .rst place• 
had '!'""V .,:;::',!:a lot of lnt::::!:cho fbeca~u 
my VIsits to cl bents at rallies ht•on mto it) I've 
sect" u s su • s ows d chai:~:.;,~:;~ :'".;,.::,~~':!')h• 'Ciu:"N,!';.'"• 
:••••ontly fln:~'tllkotho 18,,:·.:~aitmon and 
alks, events o _useful for gett" a•rperson'l) 

of oth . • ut1ngs mg id · 

I 

er Ideas I b . ' competit" eas for 
ocal club . . eheve (ve Ions and a h 

:ndd my th~~:~::~ very fou'Jd~~::glyfl that :~! 
n hear whe . r~ backed u o the hobb 

counlty Ch. n I vosotclubs P by whall u V, 
a grand ···oblmEup all you cluubp and down thee 
ed t · very sec's o meet yo one on the PW ' you're doin 
nowo com· ~ ollattho m •-m ;

0 
dol' g 

"""gift ong on, but do k any oho-. K oghl· 
m•ght have to b eep lt brief, or :~P the e a magnif . e next ymg glass! 

************* This Months Star Letter ************* 
p;,.re con I tMnk yo" lot ptod"dng .n inlom"tivo ond lntot"ting mag"i"' lot ell to ,,.d. I think yo" I .V it o"t well, .nd I 

;am how••"· wtitlng to ougg•" oomoth\ng that oo"ld mak• yom mege<lno ••'" bett" tiHhat io po,.ible\l. I am the onlY 
1\oenred memb" oi om ochOol oi"b, TM High SchOOl oi Gla09ow Am"'"' Redio Cl"b. Loot yeet. thet• wet• two othet \loenoed 
membet5 who I ioond to be invel"'ble oou«" oi iniotmetion, both pteotio•l .nd theotetioel. All thi• W" befote I geined mv 

14 

Dear Sir 
MV' ;,eon e '"n ,,.d., in tM dav• bmore ond ''""' gotting mv '"'""'· 

licence. 

Nowad•V' I am ooo"loneiiV put in theit oh•" by the "" oi the d"b, when I am .,ked ebO.rt vetiou• pto<oed"'" ond ph•""' 
etc. so, my '"""lion i• that vo" publi•h artid" lot begin"'" and the newlY ""'""' opetet•• mote often. I am '""that I oen 
bo<>'t you< "'" by getting the dub membe" to bUV pW m••"'"'· f\neiiV, I m"'t mention thet I 1\nd yom 'Methemati<S lot the 

RAE' verY helpful. KeeP it up\ 
Craig C. Ritchie GM7KSC 

PaisleY 
Strathclyde 
Edi<Ot's ,....,, ThankS to• you• tort•• Cta\g. We hopO you o;ko tb• itnP'ovod magaxln•· Stave Hunt. ou• art odl<"' 
""" now mok• the moooxino took oven botle' tbO" bato••· Tba PW '""'" hop• you< school club will t;od the copies 
of out populo< taptlnt, Po,.pod To ,....oout Radio thal wa'va oont you. to bO hOfpfUI· Wo ato trtlnO to catB' too' ell 
, .. ..,.. and Go00'9" OobbS G3R.fV's sari•• •Gortin9 Stad•d - TbB p,octicoiWOV' ;s p•ov\09 vert .-•••, as''­
fautl•v'• •JftathamotiCS fo• TbB .,.. •. ooop;tathlo, I taottbol we could do moto to• th• -IIV young toadB' and I 

·-to ..... du•• ...... h;ng vart _...watch th;s ..... I 
Practical Wirele ss, January 1992 



rfcle on Michael f his excellent a I 
I< 2E1AA0, or W 

nd especiallY Richard Mar s a regular con~ributor to p . 
ratulate pW, a bsorbing. uld he beco~e adio magazme. 

oear Sir \led to write to y~u ~t~~~~tive and t~~a~~~ld be deli9~~~=~~ the best Bntlsh r 
I telt cornPe d it easY to rea ''th his articles an t pW tor proba 

FaradaY. I to~~ hard conti~ues df~ work, and thanks o ne of 
I do hope t him in hiS ra 2E1AA0 was o we 
Best wishe~;ARl ' ased to sav that th's issue. \'m sure 

Tim Rowe nder-Burden ks Tim. and \'~hp C:3J\X in this ":to:, the future! 
Stanton-u . ur rernar Ken srn•t their wor 

. cestershsre ed to read yo ject led bV ·u volunteer 
Le• ·u be pleas rt in the pro uthors w• 

• Richard w• ho took pa ore young a 
Editors !ep\:~dio arnat~urs :d we hope that rn 
the novsce re trom hsm. a Dear Sir 
wiU hear rno . . Many thanks for two superb, fact-filled articles in the latest-to-

good valved equ1pment, With hand issue of Practical Wireless. I' m referring to 'Five Bells Go to 

Dear Sir 
Thank you for your recent let­

ter answering my technical 
queries, and the copies of the 
April and May issues of the 
magazine. lt was most kind of 
you . 

I enjoy Practical Wireless, 
especially your constructional 
articles and the lively debates 
that echo around 'Receiving 
You' . The adverts for modern 
Japanese equipment and the 
servicing of them, leave me 
completely cold, but I do 
realise that they subsidise the 
guts of the magazine, and as 
such, I welcome them. 

My particular interest lies in 
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well engineered mechanics. lt Iceland' (October 1991 issue) and 'Getting Started the Practical 
really is a g~ld~n. era for old Way' (same issue). Unfortunately, there never seem to be suffi-
'fuddy du~d1es hke ~e, now cient copies of Practical Wireless here 'Down Under', to go 
that beautiful old equ1pment round and satisfy your New Zealand readers in Auckland . 
can often ~e had for a song. 1 am currently in hospital suffering a reccurrence of trouble, 

_I would _l1ke to se~ th_e occa~ which in 1980, plagued and f inally hospita lised me in two of 
s10nal art1cle, a ~enes '! possl- Auckland 's best hospitals. I am 77 years 'young' and a more than 
ble, devoted to 1mprovmg t~e keen radio amateur! 
p~rfo~ma~ce of ~I? ~ets: ':'little Most of my time in hospital is devoted to studying anything in 
b1t of sol1d state m JUdiCiou_s radio and allied subjects. I'm interested in electronics, TV and 
places could work wonders m pianolas (self-playing pianos) . 
older equ1pment. 1 wonder if any readers, particularly in New Zealand, would be 

Thank you agam, and good kind enough to let me have back issues of Practical Wireless, 
luck to yourself and all the PW and other radio and technical magazines. Nothing will be regard-
team. ed as being too old! I'd also like to be contacted by any local 

D. G. Gibbons 
Westport 
Co. Mayo 
Eire 
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Auckland readers at any time. A letter to me is all that's neces­
sary to start the friendship going. Best of luck to you all at 
Practical Wireless. 
James Ramsay 
Auckland 3 
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Editor's reply: Nice to 
hear from you James. I 
hope, by the time you 
see your letter in print 
that you will be on the 
road to recovery. By 
then, hopefully you will 
also have received the 
'surprise' air-mail pack­
age with some good 
reading for you from the 
team here in Poole. As 
regards finding PW for 
sale 'Down Under', I can 
only suggest that you try 
a subscription, which is 
advice I have no doubt 
you will have read 
before. Get well soon! 
Anyone wishing to write 
to James should write to 
him c/o the PW Editorial 
Offices, and we will 
gladly pass any corre­
spondence onto him. 

DOUG DEMAW 

RAMSEY 

LONG WIRE 

ELM ER 

Fifteen different 'radio' words have been hidden in the letter grid. They have been printed across (for· 
wards or backwards), up and down or diagonally, but they are always in a straight line without odd 
letters in between. You can use the letters in the grid more than once for different words, and they're 
not all used. Once you have found all fifteen words, mark them on the grid and send i_t, a!ong with 
your name and address (photocopies accepted with the flash below please) to. o~r ed1tonal a.ddress, 
marked Competition Corner, Wordsearch Jan '92. First prize is a year's subscnpt1on to Practical 
Wireless, two runners-up receive six month subscriptions. Closing date is Friday 31 January 1991 . 

FRED JUDO 

GEORGE DOBBS 

CLUB NEWS 
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SPECIAL OFFER 

SOLDERING IRON 

PRINTED CIRCUIT 
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Sony RAE Course 

A course of study, leading to the City & Guilds Radio Amateurs' Examination, 
will be run by the Sony Broadcast Amateur Radio Training Group. Unlike the 
previous course, the 1992 course will be run on modular lines. Students can opt 
to study all the modules, or select those for which they need tuition. 

Cost for the 11 module course will be £50, which includes a copy of the RAE 
Manual; individual modules will cost £5. Tuition will be by members of the Sony 
Broadcast Amateur Radio Club, all experienced amateurs and experts in their 
field, who will make full use of Sony's training facilities, backed up by the club 
station. 

The course will run on Mondays, from 7.30pm until Spm, starting 6 January 
1992, at Sony's HO building, in Jays Close, Basingstoke. 

For further details, please contact: 
Stephen Harding 
Sony Broadcast Amateur Radio Training Group 
Sony Broadcast & Communications Ltd. 
Jays Close 
Basingstoke 
Hants RG22 4SB. 

From Sketch Pad to Launch Pad 

Thirty years ago, Ron Hickman accidentally cut a chair in half when using it as a 
sawhorse. This misfortune lead to the development of the world-famous 
'Workmate' - and Ron Hickman's fame and fortune. 

A nationwide search has been launched, to find the next brilliant idea that 
will revolution ise our lives. 

Sponsored by British Fuels Limited, the country's leading distributor of coal 
and oil, the scheme is asking for innovative ideas for new or improved products 
that can be commercially developed for use in the home or garden. 

A first prize of £1000 is being offered, and British Fuels will supply practical 
advice for the development and marketing of the new product, this will range 
from legal protection and suggestions on where to seek funding, to manufactur­
ing and support with market plann ing and promotional activity. 

There is a second prize of £500 and a third prize of £250. Closing date for all 
entries is 1 February 1992. 

A panel of experts including Sir Cyril Smith MBE MP, will examine all entries 
in strict confidence. 

For further information, includ ing entry packs, please contact Christine 
Mortimer or Linda Ward at: 
BFL Innovations Award, FREEPOST, The BRAHM Building 
Alms Road, Leeds LS6 2AH., Tel: (0532} 304000. 

Reduced Power On 430MHz In 
December . 

. oing to press, we diS· 

Just as Practical :~~~~~~V:~nTcations Agenc~ ~a~ 
covered that the a dcast a message on be a . 
requested the RSG~ to bro~32-433 .5MHz sub -ban~ - ThiS 
the 'Primary User of the_ th GB2RS news service on 
re uest was broadcast via e e are repeating it for the 
Su~day 24th November an~; have heard the original RA 

benefit of readers who may b 
· the su · 

request. est asks that all radio amateur5s3~NsmOg2o E ssoN 
The requ d b the lines ' w 

band in the area b~u~~o~ 03~W reduce power to 10d~ 
02oE, 53oN 03oW an h le calendar month of Decem er 

PeP 
e.r.p. dunng thew o . . . c~ 

1991 . . e in the effected area, you . 
To help find out If you arf E land between Cromer m 

draw lines on the m a~ oN ~;Wales. The area covered 
Norfolk and Wrexhall_' :n . o Cumbria, and then runs east 
then extends to Carhs e m and out into the North ~ea 
through Newcastle-up?n-Tyn~h again to meet the ongma~ 
f 2ookm before turnmg sou a This means that I 
or • h h Cromer are · · 
line passing throug t ~ orth of Nottingham, you are m 
you live in England, to t e n 
the effected area. Tl have not confirmed whether 

As we go to press, the 0 ublished in the London, 
or not this request has beene~ Although we w~re not 
Edinburgh or Belfast Gaz~:r. liy we are publishmg th_e 
informed of the request o ICI~o ~ration. to enable . radiO 
information in the splnt of eo t~ assist the authontles by 
amateurs in the effected area 

Please send in all 
of your news items 
to Sharon George 

at the editorial 
office in Poole. 

P.S. We hope you 
like the new look in 

PWthis month 

IRTS Celebrates 
Diamond Jubilee 

In 1992, the Irish Radio 
Transmitter Society eel· 
ebrates its Diamond 
Jubilee marking 60 
years of service to radio 
amateurs in Ireland. The 
year also marks 30 
years of amateur activi ­
ty on 70MHz in El. To 
mark these two occa­
sions, the IRTS 
announces the El 
70MHz Activity Award 
for 1992. 
The purpose of the 
award is to promote 
activities of the 70MHz 
band, not just in those 
countries licenced for it, 
but also European and 
Intercontinental cross­
band contacts. 
The award certificate is 
unique, being hand­
painted and inscribed, 
each costing in excess 
of £20. Such a certifi­
cate will be presented 
free-of-charge, to every 
station qualifying for 
the award. In addition, a 
Galway cut-glass crystal 
trophy will be presented 
to the station earning 
the first award in each 
category. 
Award details from: 
Paul Martin EI2CA 
c/o IRTS 
P0Box462 
Dublin 9. 

New Radio Club 
At Alcester 
Grammar School 

A new radio club, 
open to all students, has 
been formed at Alcester 
Grammar School, in the 
attractive Warwickshire 
market-gardening coun­
tryside, south of 
Birmingham. 

Leading light in set­
ting up the club, was 16-
year old Paul Robertson 
G7JCG. Paul wrote 
directly to Rob Mannion 
G3XFD, the editor of 
Practical Wireless, to 
ask for help and guid­
ance in setting up the 
club. 

Although most of the 
donkey work had 
already done by Paul, 
Rob Mannion travelled 
north to present some 
essential radio 'bits and 
pieces,' and give a talk 
on amateur radio. Rob 
also demonstrated some 
simple radio construc­
tional projects, and told 
club members about PW 
during a lunchtime 
meeting on November 
8th . 

The club is well under 
way now, and Paul 
G7JCG (pictured on 
G3XFD's immediate 
right, along with some 
of the club members) 
has organised the 
school club callsign 
G7LBX. Paul is now 
arranging various activi­
ties for the keen young­
sters. 

The Headmaster, Mr 
Shearn, and Head of 
Physics, Mrs Hughes, 
are supporting the club 
as much as they can, but 
the club is in need of an 
'El mer' to help out. So, if 
you live in or nearby 
Alcester, can you offer 
voluntary assistance 
during school hours to 
help this fledgling club? 
If you can, please con­
tact the Headmaster 
directly at their 
Birmingham Road 
address. 

PauiRobertson 
G7 JCG is shown 
standing to G3XFD's 
right, during the PW 
editors visit to help 
launch the Alcester 
Grammar School's 
new radio club on 
November 8th. 

reducing pow:r. 
03

XFD Editor. 
Rob Mannaon · ' 

Practical Wireless, January 1992 



Mansfield Gprocup ::;~t~~gain! 
144MHz OR o 
. . of the Practical 

. the wmners 
Once agam, 991 QRP Contest were 

Wireless 144MHz 1 t Group GOMCG/P, 
The Mansfield Cont:s ' 
from Nottinghamshire. presented to Paul 

The silver trophY was f GOMCG - and TonY 
Kelsall GOCYB - holder o pictured receiving 

Gibbins G4GNC. ~~~~ ~~~cester shoW from 
the trophY .at the XFD the editor of PW. . 
Rob Mannlon G3 h'at the joke was, but lt 

We're not sure .w highly amused to 
h ed1tor was 

seems that t e . tends to operate 
hear where the group m t Rumours of a 

t ear's contes · 
from for n~x Y nching site in rural 
space-vehlcl!)lau t to be confirmed 
Nottinghamshire have ye 

or denied\ 

Paul Kelsall GOCYB an~ Tonv 
Gibbins G4GNC from t e 

f . Id Contest Group 
Mans •e t the pW 
(GOMCG~R;c~;:test Winner's 
144MHz Rob Mannion 
silver cup frEod":'tor at the 1991 
G3XFD the • • 
Leicester ShoW-

Royal operation from the Royal coach. The Queen 
of Sodor (Kay Pemberton) enjoys her first taste of 
amateur radio, watched by Lee GOMTN and the 
King of Sodor (John Pemberton). 

'Royal' Visit to Special Event 
Station 

The King and Queen of Sodor visited the special 
event station being operated by the Solihull ARS 
during the Birmingham Ra ilway Museum's 'Friends 
of Thomas the Tank Eng ine' weekend . 

Appropriately, the radio station was located in a 
former GWR Royal Saloon Coach. Completed in 
1940, the coach was first used by Sir (then Mrl 
Winston Churchill and General Eisenhower, as a 
mobile office. After the war, the coach was put into 
service as originally intended and carried members 
of the Royal family on many occasions. 

As well as two radio stations, on 7 and 144MHz, 
the coach also contained a display of second world 
war memorabilia, to commemorate Battle of Britain 
Day, which occurred during the weekend of the 
operation. Part of the display was a Battle of Britain 
video, which alternated with the RSGB recruitment 
video . 

Novice Licence Presentation In Devon 

The Radio Society of Great Br itain 's President, 
John Case GW4HWR, presented the City & Guilds 
Examination Certificates, and the first Novice radio 
amateur licenses, to be issued in the county of 
Devon, during a ceremony on November 6th . 

The ceremony , held at the South Dartmoor 
School, Ashburton near Plymouth, was held in the 
presence of invited guests. The Headmaster, Ray 
Tarleton, opened the proceedings and welcomed 
the RSGB party, parents, school governors and 
Rob Mannion G3XFD and Sharon George (News 
and Production editor) from Practical Wireless. 

Certificates and licenses were presented to 
Novice radio amateurs whose ages ranged from 
the early teens to a mature 76 years! A speci al 
prize was presented from the RSGB to Jonathan 
Histead 2E1AFX, in the form of an electronic con­
structional kit, in recognition of the progress he 
had made in the hobby. 

The man behind South Dartmoor School's ama­
teur radio success, is Peter Thornhill G6ZKQ, 
whose activities with the school club led him to be 
appointed Chief Novice Instructor for Devon. 

Peter is shown standing between Clive Trotman 
GW4YKL, Chairman of the RSGB Training and 
Education Committee, John Case, RSGB President 
and Jonathan Histead. John Case remarked that he 
was most impressed at the enthusiasm of the 
school and the level of support from the 
Headmaster, which has led to a club with only one 
'token' adult on the committee. 

Practical Wireless, January 1992 

From left to right, Clive Trotman GW4YKL 
Peter Thornhill G6ZKQ, RSGB President John 
Case GW4HWR and Jonathan Histead 2E1AFX. 

Battle Of Britain 
Special Event 
Station 

On 21 September 
1991 , Royal Air Force 
Leuchars held its annual 
Battle of Britain Open 
Day. To mark this event, 
a special event station 
was operated using the 
callsigns GB1BOB and 
GB2BOB. The station 
consisted of a v.h.f. 
operating position, an 
h.f. operating position, 
plus a static display of 
home-made equipment, 
maps, books and 
posters. 

Despite flat condi­
tions on 144MHz, all 
operators were kept 
busy, either talking 'on 
the air' or chatting to 
members of the public. 
Although conditions 
were poor, contacts 
were made into greater 
Manchester on 144MHz, 
though the most frus­
trating moment of the 
day was being unable 
to establish contact with 
GB6BOB at Royal Air 
Force Finningley, who 
were heard calling CO. 

Business was brisk 
on 7MHz, the operator 
at GB2BOB very quickly 
had a pile-up on his 
hands. 

A photo QSL card 
will be sent to all sta­
tions worked by 
GB1BOB/GB2BOB, and 
also to any s.w.l. send­
ing reports. Thanks go 
to all the amateurs who 
supported the event on 
the day, it was a great 
success. Look out for 
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Aylesbury Vale RS meet 1st & 3rd 
Wednesdays, 8pm at the old Village Hall, 
Hardwick. December 18 is an informal social in 
the pub. Further details about the club from 
GeoH on (02801 811496 or Martyn on (0908) 
560026. 

Bamsley & District ARC meet Mondays in 
the radio club room and shack, at the rear of 
the Darton Hotel, Station Road, Darton, 
Barnsley . On December 23 they have a 
Construction Competition and Christmas 
Raffle . For further information, r ing Ernio 
G4lUE on (0226)716339. 

Basingstoke ARC meet 1st Mondays, 
7.30pm at the Forest Ring Community Centre, 
Sycamore Way, Winkle bury, Basingstoke. For 
further details, please contact John Randall 
G30AZ, 243 Paddock Road, Basingstoke, 
Hants RG22 &QP. 

Bedford & District ARC meet Thursdays, 
8pm in the Alien Club, Hurst Road, Bedford. 
More details from Gevin Carmichael, 15 
Evosham Court, Avon Drive, Bedford MK41 
7AJ. Tel: (0234)365660. 

Bradford ARS meet 2nd & 4th Thursdays, 
8pm at the Polish Ex-Service Club , 
Shearbridge Road, Bradford, West Yorkshire. 
On January 9 they have a natter night Charles 
Bolt GOACX on (0247)494694. 

Braintree & District ARS meet 1st & 3rd 
Mondays, 8pm at the Community Centre , 
Victoria Street, Braintree. January 6 is a mem· 
bar's evening. D. Andrews, 22 Amhem Grove, 
Braintree, Essex CM7 5UQ. Tel: (0376)27431 . 

Bromsgrove & District ARC meet Fridays 
at Avoncroft Arts Centre, South Bromsgrove, 
Worcester. On December 13 they have their 
Christmas social. More details from Joe Poole 
G3MRC on (0562)710010. 

Bromsgrove ARS meet at Lickey End 
Social Club, Alcester Road , Burcot, 
Bromsgrove. Mr D. Edwards G4ZWR, 2 Mason 
Close, Headless Crou, Redditch, Worcs B97 
5DF. T el: (0527)546075. 

Conwy Valley RC meet 1st Thursdays, 
7.15pm at The Studio, Penrhos Road, Colwyn 
Bay, Clwyd . January 9 is a talk by Frank 
Muraca GW71PE on 'Printed Circuits'. For fur­
ther details, contact Merfyn Jones GW4NNL. 
72b Princes Drive, Colwyn Bay, Clwyd Ll29 
IPW. Tal: (0492)530725. 

Coulsdon ATS meet 2nd Mondays, 7.45pm 
at St Swithun's Church Hall, Grovelands Road, 
Purley, Surrey. Andy Briers GOKZT on 0111-668 
7004. 

Coventry ARS meet Fridays, 8pm at Bad en 
Powell House, 121 St. Nicholas Street. 
Radford, Coventry. For further details phone 
Jon on (0203)610408. 

Derby & District ARS meet Wednesdays, 
7.30pm at 119 Green Lane, Derby. December 18 
is their Christmas Party and January 8 is 'The 
Work Of The RSGB' by John Alien G3DOT. 
More details from Richard Buckby G3VGW, 20 
Eden Bank, Arnbergate, Derby DE5 2GG. Tal: 
(om)852475. 

Derwentside ARC meet Wednesdays, 
7.30pm in the Steel Club, 36 Medomsley Road, 
Consett, County Durham . Regular talks by 
amateurs and non -amateurs . Construction 
work overseen by Don G4LGA. Further details 
from Geoff Derby G7GJU, 60 Pine Street. 
Grange Villa, Chester·le-Street. County 
Durham DH2 3LX. Tal: 091-370 2032. 

Dragon ARC meet 1st & 3rd Mondays, 
7.30pm at the Four Crosses Hotel, Menai 
Bridge. December 16 is their Christmas Party. 
Tony Reas GWOFMQ on (0248)600963. 

Dunstable Downs RC meet Fridays, 8pm 
at Chews House, 77 High Street South , 
Dunstable, Beds. On December 13they have a 
TV Show. Further details from Wandy 
JeHerson on (0582)451057. 

Echelford ARS meet in the Community 
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Hall, St. Martin's Court, Kinston Crescent, 
Ashford, Middlesex, 7.30pm. Further details 
from P. Townshend G&PMT on (0344)843472. 

Foreham & Distr i ct ARC meet 
Wednesdays, 7.30pm in Portchester 
Community Centre, Westlands Grove, 
Portchester, Fareham, Hants. On December 18 
they have a Christmas Quiz. Details from Rod 
Smith GOERS on (0705)373572. 

Fylda ARS meet 2nd & 4th Thursdays, 
7.45pm at South Shore Lawn Tennis Club, 
Midgeland Road, Blackpool. Eric Fialding 
G41HF on (0253)726685. 

GB3HZ Rapeeter Group meet at Chiltern 
Communications, Lincoln Road, Cressex 
Industrial Estate, High Wycombe, Bucks, 8pm. 
Details from Francis Rose G2DRT on (0494) 
114240. 

Gloucaster ARS meet at St. Johns 
Ambulance HQ, Heathville Road, Gloucester at 
7.30pm. January 8th is a Slide Show • review 
of the year. More into from J. Backingham on 
(0452)528533 Ext 2741 . 

Great Lumley AR&ES meet Wednesdays, 
8pm at Great Lumley Community Centre, Great 
Lumley, Nr. Chester·le·Street, Co. Durham. For 
more details, contact Bony G1JDP on 091-388 
5936. 

Halifax & District ARS meet 1st & 3rd 
Tuesdays, 7.30pm at the Running Man Public 
House, Pellon Lane, Halifax. On December 15 
they have their Christmas Social. For further 
details, contact David Moss GODLM, 
Beechwood Lodge, Loads Road, LightcliHo, 
Halifax, West Yorkshire HX3 INU. Tal: (0422) 
202306. 

Hambloton ARS meet in Room A5 of 
Northallerton Grammar School at 7.30pm. For 
more details, contact Nigel Robertshaw 
GONHM on (0609)776608. 

Horndoan & District ARC meet 1st 
Thursdays, 7.30pm at Horndean Community 
School, Barton Cross (off Catherington Lane), 
Horndean, Hants. January 2 is 'Brit ish North 
Greenland Expedition 1952· 1954' by Richard 
Brett·Knowles G3AA T. For more information, 
contact Stuart Swain, 35 Mavis Crescent, 
Havant, Hampshire P09 2AE. Tel: (0705) 
472846. 

Horsham ARC meet at the Guide Hall, 
Denne Road, Horsham, West Sussex, 8pm. On 
January 2, they have a talk on 'Digital Signal 
Processing' by Alister G3ZBU. Further details 
from Peter Slovens GISUI, 11 Nutwood 
Avanuo, Brockham, Betchworth, Surrey RH3 
7LT. Tel: (0737)842150. 

Ipswich RC. Contact Mrs S. Elden GIHYE. 
124 Larchcroft Road, Ipswich IP1 &PD. 

Keighley ARS meet at The Cricket Club, 
lngrow, Keighley, 8pm. On January 2 and 9th 
they have Natter nights. Further details from 
Kathy Conlon G11GH on (0274)496222. 

Kettering ARS meet Tuesdays, 7.30pm at 
the Electricity Sports & Social Club, Eksdale 
Street, Kettering. All enquiries to Lon G7EHM 
on (0536)514544. 

Kidderminster & District ARS meet aker· 
nate Tuesdays, 8pm at The Queens Head, 
Wolverley, Worcestershire. For more details 
contact GeoH Philpotts G7JIR, 62 Erneley 
Close, Stourport-on-Sevem, Worcs DY13 OAH. 
Tel: (0299)379229. 

Lothians RS meet on the 2nd & 4th 
Wednesdays, 7.30pm in the Orwell Lodge 
Hotel, Polwarth Terrace, Edinburgh. Further 
details from Mal Evans at 56 Southhouse 
Road, Edinburgh EH17 IEU or telephone 031 -
664 5403. 

Loughton & District ARS meet in Room 14 
of Loughton Hall, 7.45pm. December 13 is their 
Christmas Meal and the 27th is Ch ristmas 
Drinks at the Victoria Tavern. For more details 
contact Mike Pilsbury G4KCK on 081·504 4581 . 

Maidenhead & District ARC meet at The 
Red Cross Hall, The Crescent, Maidenhead, 
7.30pm. December 17 is a Christmas Quiz end 
January 2 is 'Direct Conversion Transceivers' 
by John G3TWG. Details from Neil GIXYN on 
(0628)25952. 

Mansfiold ARS meet at the Polish 
Catholic Club, off Windmill Lane, Woodhouse 
Road , Mansfield . Further information from 
Mary GONZA on (0623)755288. 

Morecambe Bay ARS meet every other 
Tuesday, 7.30pm at the Trimpell Sports & 
Social Club , with Morse instruction each 
Tuesday during club meetings . For more 
details, please contact J. Burrow GONYD, 36 
Longfiold Drive , Cragbank, Bernforth, 
Lanceshire LA5 9EJ. Tel: (0524)733212. 

Nelson & District ARS meet 
Wednesdays, 7pm at Llancaiach School 
Nelson. They also run a c.w . class at their 
meetings. Anyone wishing to find out further 
information is welcome to call in, or otherwise 
contact Loighton Smart GWOLBI at 33 Nant 
Gwyn, Trolewis, Mid-Giemorgan, Wales CF46 
&DB. Tal: (0443)411736. 

Norfolk ARC meet Wednesdays, 7.30pm 
at 'The Norfolk Dumpling', The Livestock 
Market, Harford, Norwich. December 18 is a 
Night on the Air and January 8 is ' Getting 
Signals Out Of Noise ' by Stuart Dodson 
G3PPD . Jack Simpson G3NJQ on (06031 

747992. 
North Bristol ARC hold their meeting at 

S.H.E., 7 Braemar Crescent, Northville, Bristol. 
Chris Budd GOLOJ on (0454)616267. 

Nottingham ARC meet Thursdays, 7.30pm 
at the Sherwood Community Centre, Mansfield 
Road, Nottingham. On December 12 they have 
an amateur radio quiz and the 19th is their 
Christmas social, to be hold at the Greenwood 
Tree public house, Greenwood Road. Further 
details from Rex Baastall G1LRI on (0602) 
733740. 

Poole RAS meet 2nd & last Fridays, 7pm 
at Lady Russoii·Coatos House, Lower 
Constitution Hill Site, Bournemouth & Poole 
College of FE. On December 13 they have a 
Quiz and their pre·Christmas bullet. More 
details from Vernon Cotton GlBCI, 45 
Branksome Hill Road, Bournemouth, Dorset 
BH14 9LF. Tal: (0202)760231 . 

Prudential ARS is open to all employees 
and ex-employees of the Prudential compa· 
nies. Those interested overseas should con· 
tact Alan McCullock ZS&KU, PO Box 2291, 
Heldarkuin, 1733, South Africa. Those in the 
UK can contact Dennis Egan GW4XKE, 4 Hazel 
Grove, Longmaadow, Dines Powis, South 
Glamorgan CF& 4TE. Tel: (0222)512959. 

Reading & District ARC meet 2nd & 4th 
Thursdays, 8pm at The Woodley Pavilion, 
Woodford Park, Haddon Drive, Woodloy, 
Reading. Vin Robinson G4JTR, 4 Hilltop Road, 
Caversham, Reading RG4 7HR. 

Rhyl & District ARC meet 1st & 3rd 
Mondays. They have a Junk Sale on 
December 16 and a 'Satellite TV' talk and 
demonstration by Ray GW8XLL on January 6. 
For more details, contact Ken Padloy GW71AR. 
67 Rosehill Road, Rhyl. Clwyd LL18 4TS. Tel: 
(0745)338276. 

Salisbury Radio & Electronics Society 
meet Tuesdays, 7.30pm at Grosvenor House 
Centre, Churchfields Road, Salisbury. For fur­
ther details, contact Bert Newman G2AX on 
(0722)743837. 

Sevenoaks & District ARS. Details from 
The Secretary, c/o Sevenoaks District 
Council, Council Offices, Argyle Road, 
Sevenoaks, Kent TN131HG. 

ShoHord & District ARS meet Thursdays, 
8pm at the Church Hall, Ampthill Road, 
Shefford, Bedfordshire. December 13 is a 
return Quiz Vs Cambridge Club (to be held at 
Cambridge), the 19th is Chairman's Mince Pie 
night and January 9 is Welcome Back. For fur· 
ther information , contact Nigel G1JKF on 
(0908)274473. 

Silvarthorn RC meet Fridays, 7.30pm at 
The Chingford Community & Adult Education 
Centre, Friday Hill House, Simmons Lane , 
Chingford, London E4 6JH. More details from 
Andrew Mowbray GOLWS on 081 ·529 4489 
botwoon 5.30 and 6.30pm weekdays only. 

Solihull ARS meet 3rd Thursdays in The 
Sh irley Centre, 274 Stratford Road, Shirley, 
Solihull, West Midlands. For more details, con· 
tact Col in Taylor G3USA, 231 Robin Hood 
Lane, Hall Graan, Birmingham B28 ODH. Tel: 
021 -n1 9965 evenings or (0827)53344 daytime. 

South Dartmoor ARC meet Mondays, 8pm 
at South Dartmoor School, Balland Lane, 
Ashburton, Devon. This radio club has a com· 
mittee of only one adult • the rest being 
school -age youngsters! Although anyone 
wishing to join in is welcome. For more details 
on this Novice-run radio club, contact Peter 
Thomhill G&ZKQ. 21 Elmbank, Bucklastloigh, 
Devon TQ11 ODX. Tal: (0364)43433. 

South Dorsal RS meet 1st Tuesdays , 
7.30pm in the Wessex Lounge of Weymouth 
Football Club. December 14 is their Christmas 
dinner, the 22nd is a Fox Hunt and January 7 is 
a club meeting . GeoH Gwillian G4FJO, 13 
Ovorlands Road, Wyko Regis, Weymouth DT4 
9HS. Tal: (0305)781164. 

South Notts ARC meet at Highbank 
Community Centre, Farnbrough Road, Clilton 
Estate, Nottingham. For further details call 
Trevor G41RH on (0509)672734. 

Southgate ARC meet at Winchmore Hill 
Cricket Club Pavilion, firs Lane, Winchmore 
Hill, London N21. Brian Shelton GOMEE, 22 
Berkaley Gardens, Winchmore Hill, London 
N21 2BA. T of: 0111·360 2453. 

Spalding & District ARS meet Fridays, 
8pm at The Rivers ide Centre, The Old Fire 
Station, Double Street, Spalding, Lincolnshire. 
Further details from David Johnson, 65 West 
Street, Bourne, Lincolnshire PE10 9PA. Tel: 
(On8)425367 (6-7pm). 

Span Valley ARS meet Thursdays, 8pm in 
Old Bank Working Men ' s Club, Mirfield. 
Alternate Thursdays are 'Noggin & Natter 
nights' . They have a Christmas Event on 
December 19. further details from fan 
Barraclough G7DWY on (0484) 716453, early 
evening. 

Stovonaga & District ARS meet in Ground 
floor Lecture Room, ' 0' Block, Ridgemond 
Training Enterprise, Ridgemond Park, 7.30pm. 
On December 17 they have a Dutch Party and 
Quiz, the 31st is Practical Computer Assembly 
and Modification and January 8 is a talk '2m 
0/F Aerial' by All G7KPV. More details from 

Pate Daly GOGTE. 48 Lincoln Road, Stevenage, 
Herts SG1 4PJ. Tal: (0438) n4991 . 

Stirling ARS meet Thursdays, 7.30pm at 
premises near Throsk, Stirling . Details from 
Brian Mulleady GMDKWL. QTHR or on (03241 
36235. 

Stourbridge & District ARS meet 1st & 
3rd Mondays, 8pm at Robin Woods Community 
Centre, Scotts Road, Stourbridge. January 6 is 
an On Air/Discussion evening. Details from 
Dannis Body GOHT J at 53 Grove Road, 
Wollescote, Stourbridga, West Midlands DY9 
9AE. 

Stratford·Upon-Avon & District RS meet 
2nd & 4th Mondays, 7.30pm at the Home Guard 
Club, Main Road, Tiddington, Stratford·Upon· 
Avon, Warwickshire. On December 25 they 
have Christmas morning greetings at 11am on 
145.275. further details from Alan Beasley 
GOCXJ, 2 llmington Road, Blackwell, 
Shipston·on-Stour, Warwickshire CV36 4PE. 
Tel: (0608)82495. 

Stroud & District ARS meet fortnightly in 
the Minchinhampton Youth Centre. For more 
details, please contact Dave Station on (0453) 
886964. 

Sutton & Cheam RS meet 3rd Thursdays, 
7.30pm at Downs Lawn Tennis Club, Holland 
Avenue, Cheam, Surrey with natter nights on 
1st Mondays, in the Downs Bar. On December 
19 they have their Christmas Get-together, 
January 2 is a committee meeting and the 6th 
is a natter night. More details from John 
Puttock GOBWV, 53 Alexandra Avenue, Sutton 
SM12PA. 

Tha Three Counties ARC meet every other 
Wednesday, 8pm at the Railway Hotel, Liphook 
Hampshire. December 13 is their Christmas 
Dinner. Kevin Roche GIGOS on (0420)83091 . 

Torbay ARS meet Fridays, 7.30pm at the 
ECC Social Club, Highweek, Newton Abbot On 
December 13 they have their Christmas Party 
and the 20th, 27th, January 3 and 10th are Club 
nights . More details from Andy Stafford 
G4VPM on (0803)329055. 

Trowbridge & District ARC moat at 8pm, 
in the Territorial Army Centre, Bythesea Road, 
Trowbridge, Wikshire, 8pm. More details from 
fan Carter on (0380)830383. 

Verulam ARC meet 2nd & 4th Tuesdays, 
7.30pm at the RAF Association Headquarters, 
New Kent Road (oH Malborough Road), St. 
Albans, Hertfordshire. 2nd Tuesdays are their 
activity evenings and 4th Tuesdays are their 
main monthly meetings. December 17 is their 
AGM . More details from Waiter Craine 
G3PMF, 5 The Crascent, Abbots Langley, 
Watford, Hertfordshire WD5 ODR. 

Wakelield & District RS meet Tuesdays, 
8pm in First Floor Rooms, Ossett Community 
Centre, Prospect Road, Ossett On December 
17 they have their Christmas Social evening, 
on the 21st the 0001GMT Christmas Cumulative 
Contest starts and on January 5 the 2359GMT 
Christmas Cumulative Contest ends . John 
Bailes GOMVA on (0924)260048. 

West of Scotland ARS meet Fridays, 
7.30pm at the Scout HQ, 21 Elm bank Street, 
Glasgow. For further details, please contact 
John Power GMOKTD, PO Box 599, Glasgow 
G36QH. 

Whitton ARG meet Fridays, 8pm at the 
Whitton Community Centre , Percy Road , 
Whitton, Twickenham. On December 31 they 
have their New Year's Eve Dance . More 
details from Rosalind Catloy, 15 Park Close, 
Hounslow, Middlesex. Tal: 081-894 2950. 

Wiasbaden ARC· DA1WA · is a club 
mainly for US military personal stationed any· 
where near Wiesbaden, Germany. For more 
details, contact Robart Kipp DJIIPU, Hugelstr. 
25, D-i070 Langen, Germany. 

Wigtownshiro ARC meet Thursdays, 
7.30pm at the Community Education Office, 
Stranraer Academy. More details from Ellis 
Gaston GMOHPK, 3 Victoria Buildings, 
Cairnryan, Stranraer, Dumfries & Galloway 
DG9 IRA. T el: (0511)2202. 

Wimbledon & District ARS meet 2nd & 
last Fridays in St. Andrews Church Hall, 
Herbert Road, Wimbledon SW19. December 13 
is their Christmas Social. Chris Frost GOKEB, 61 
Selboume Avenue, Tolworth, Surrey KT& 7NR. 
Tel: 0111 -397 0427. 

Wirral ARS meet 1st & 3rd Wednesdays, 
7.45pm at Ivy Farm, Arrowe Park Road , 
Birkenhead, Wirral. On December 18 they have 
their Christmas Party and the 25th is Christmas 
Day Net More details from AJec Seed G3FOO 
on 05Hi44 6094. 
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"December 15: The Centre of England Christmas radio rally will be 
held at the British Motorcycle Museum, Bickenhill, near the NEC 
Birmingham (junction 6 M42). Doors open 10.30am, admission £1, 
OAPs 50p, children free. Over60 trade stands in three large exhibition 
halls, Bring & Buy, talk-in on S22, bar and restaurant available, ample 
free parking, concessionary rates to visit museum. Frank Martin 
G4UMF. Tel: (0952) 598173. 
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January 19: The Oldham rally will be held at the Queen Elizabeth Hall, 
Civic Centre, Oldham. Doors open llam, 10.30am for disabled and for 
those taking the Morse test. Bar & catering facilities available and 
parking is free. Details from Kathy G4ZEP on 061-624 7354 day or 061-
652 8617 evening. 

January 26: The 2nd Lancastrian rally will be held at the University of 
Lancaster. Opening times are 10.30am for the disabled and llam for 
everyone else. Further details from Sue G10HH on (0524) 64239 or 
QTHR. 

February 2: South Essex ARS have their 7th mobile radio rally at the 
Paddocks Community Centre, Long Road (A 130), Canvey Island, Essex. 
All the usual traders, Bring & Buy, refreshments, free car parking, 
including parking for the disabled outside the main door. Doors open 
lOam. Talk-in on S22. For further information contact Dave Speechley 
G4UVJ on (0268) 697978. 

February 16: The Kidderminster & OARS rally will be held atthe Harry 
Cheshire School, Habberley Road, Kidderminster, Worcs. Doors open 
lOam. GBJTL Tel: (0384) 894019. 

February 23: The Northern Cross rally will be held at the Rodillian 
School on A61 between Leeds and Wakefield (junction Ml/M62). 
Doors open 11 am, disabled 10.30am. On-site parking, dealers, groups 
and craftstands, Bring & Buy, Morsetest. Car crime prevention demo. 
Bar & refreshments. Talk-in S22. Entry 50p (programme draw prizes). 
Dave Gray GOFLX on (0532) 827883. 

February 29: Tyneside ARS have arranged a new venue for their 
annual rally, the Temple Park Leisure Centre in South Shields, Tyne 
and Wear. The centre offers up to 18000 square feet of floor space, all 
on one level, with easy access for traders where needed. Catering 
facilities, including a bar on site, as well as family rooms. For those 
other members ofthe family not wishing to partake in the Rally, all the 
amenities of the Leisure Centre are available too, including heated 
Leisure pool and gymnasium. Plenty of free parking. Further details 
about the Rally from Jack GODZG on 091-2651718. 

March 7 & 8: The London amateur radio show will be held at Picketts 
Lock Centre, Picketts Lock Lane, Edmonton, London N9. 

March 15: Wythall RC will be holding their annual rally atWythall Park, 
Silver Street, Wythall (nr. Birmingham). Doors open llam to 5pm. 
Usual traders, bar and refreshment facilities, Bring & Buy. Talk-in S22. 
Admission 50p. Full details from Chris GOEYO on 021-430 7267. 

April 5: The Launceston 6th amateur radio rally will be held at 
Launceston College. Doors open 10.30am. Maggie. Tel: (0409) 21219. 

Apri119: Centre of England Easter Sunday radio & electronics rally, 
held atthe National Motorcycle Museum, Bickenhill, nr. the NEC (Jet. 
6 M42). Doors open 10.30am, lOam fordisabled.Admission£1. Over60 
traders, ample parking, Bring & Buy. Talk-in S22. Bar & refreshment 
facilities. Details from Frank Martin G4UMF on (0952) 598173. 

•June 14: Royal Naval ARS have their annual mobile rally at HMS 
Mercury, Nr. Petersfield, Hants. There will be dozens of trade stands; 
a Bring & Buy; flea market radio-controlled power boats and trains; 
local radio clubs and repeater groups; childrens' rides and 
amusements; vintage fire engine; TV detector van; ices and 
refreshments; arts and crafts' exhibition; two Grand raffles; 
spectacular arena displays and other attractions, making this a great 
day out for all the family. Talk-in on 144 and 430MHz, free parking and 
picnicking, free admission for children, adults £1.50, no dogs except 
guide dogs. Forfull details, contactCiiffHarperG4UJR,34 Neva Road, 
Bitterne Park, Southampton S02 4FJ. Tel: (0703) 557469. 

June 28: The 35th Longleat amateur radio rally. Details from Shaun 
G8VPG on (0225) 873098. 

July 25126: Norfolk ARS are planning a 2-day event. Sheila GOKWP. 
Tal: (0603) 618810. 

September 20: The East of England radio rally (Peterborough R&ES) 
will be held at the I Cl Building, The East of England Showground, in 
Peterborough. For further details, please contact Mike Bowthorpe 
GOCVZ on (0733) 222588. 

November 28: The Greater London amateur radio & computer show 
will be held at Harrow Leisure Centre, Christchurch Avenue, Harrow, 
Middlesex. Doors open from 10.30am to 4.30pm. CLPK, 18 Litchfield 
Close, Clacton-on-Sea, Essex C015 3SZ. 

• Practical Wireless and Short Wave 
Magazine in attendance 
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How about these useful gihs as a special/ate 
Christmas present for you, or the radio enthusiast in 
your life? 

2 

Gift Idea No. 1. An attractive matt-black finish pocket-mounting 
telescopic antenna. Ideal for 'pedestrian portable' transmitting and 
receiving on 144MHz, with receive only reception between 100-
1300MHz.lt's complete with a breast-pocketfountain pen type clip, 
and a BNC plug in the base. Antenna length 623mm fully extended, 
144mm closed. Price£9.95 inclusive of VAT, postage and packing. 

Gift Idea No. 2. As No. 1 with same 100 to 1300MHz reception-only 
capability, but with base-loading and transmitting coverage on the 
430MHz band. Overall length 468mm (extended) 184mm (closed). 
Price £12.95 inclusive of VAT, postage and packing. 

0 --~-:. -·- SlZlfl 
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Gift Idea No. 3. An attractive matt black finish mobile extension speaker unit, supplied with a 
3.5mm jack plug. Price £9.95 including VAT, postage and packing. 

Gift Idea No. 4. The Diamond SX-200 SWR and Power Meter covering 1.8 to 200MHz, with 
power ranges of 5, 20 and 200W. Comes with FREE Diamond propelling pencil! Price £65 
including VAT, postage and packing. 

HOW TO ORDER 

Complete both coupons in ink, giving your name and address clearly in block capitals. Coupon {21 will be used as the 
address label to despatch your gift to you. Send the coupons with your cheque to: Practical Wireless, Special Offer 
{January). FREEPOST, Enefco House, The Quay, Poole, Dorset BHt51PP. If you wish to pay by credit card {Access, 
Mastercard, Eurocard or Visa only). please fill in your card details and sign the coupon where indicated. Available to 
readers of PWin England, Scotland, Wales, N. lrelend, the Chennellslands, the Isle of Man and BFPO addresses. Orders 
are normally despatched within 28 days, but please allow time for carriage. 
The clo•ing data for thi• offar I• 8 January 1992. 

~-----------------~ 
fG.o: PRACTICAL WIRELESS SPECIAL OFFER (January). ( 1 ) 11 

FREEPOST, Enefco House, The Quay, Poole, Dorset BH151PP. 
Please send me D GIFT IDEA 1@ £9.95 each. D GIFT IDEA 2@ £12.95 each. 

D GIFT IDEA 3@ £9.95 each. D GIFT IDEA 4@ £65 each. 
(All prices include VAT and p&p). 

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

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

................ .................. ............ .. ........... .. ... ... .. Postcode ............. .... ... ... . 

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

0 Charge to my AccessNisa Card the amount of£.. .................. . 

Card No. L_ __________________ ....J 

Valid from ............... to .. ................ . 

Signature ...... .. ... .. .......................... .............. Tel : ....................... ... .. .. ...... . 

(2) 
Name ........................... .................. ..... .. ... .... .. ................... ... ................ . 

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

........... ... .... ................... ... .. .. ......... Postcode ................................. .. . 

~-----------------~ 

If you do not 
wish to cut 

your copy of 
PW you 

must still 
send this 

flash with full 

details and 
remittance. 
PW 

Publishing 
Ltd., Poole, 
Dorset (Reg. 

No. 1980539, 
England) 
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AR2002 LAST PRODUCTION SPECiAL OFFER £399 
An end of production stock clearance provides the opportunity for you to acquire the high performance AR2002 wide 
coverage receiver at an attractive price. The AR2002 is a superb choice for the first time purchaser, combining 
performance with ease of operation. The business user or enthusiastic listener will appreciate the excellent strong signal 
handling characteristics (very important in urban areas or hill-top locations). high sensitivity and good selectivity. 
The AR2002 is a versatile unit covering a range of applications including airbanc:f, marine, amateur band, professional 
monitoring etc. If you already have a receiver, perhaps now is the time to consider buying your standby or second set. 

Two frequency bands are employed 25- 550 MHz and 800- 1300 MHz. Reception modes are AM, FM (narrow) and FM 
(wide).'I)'pical measured sensitivity (FM narrow), is better than 0.35 uV and is largely maintained across the tuning 
range. Increments for tuning and searching are available in 5, 12.5 and 25kHz. 

Control of the AR2002 is via a positive (non membrane) keypad. UP-DOWN frequency change is also available through a 
conventional rotary tuning control. External computer control is possible through the rear connector, the levels are not 
RS232 so a small interface is required (available from Garex Electronics). 

Twenty memory channels are provided, with easy keyboard entry and recall. Each memory channel stores frequency and 
mode information without restrictions. The memories can be recalled manually or scanned in sequence for easy and 
enjoyable listening. A programmable search facility is provided. The complete frequency coverage of the receiver can be 
scanned in 5kHz, 12.5 kHz or 25kHz steps. If desired two limits, one high and one low can be programmed by the user 
and searching is possible upward or downward. The speed of scan and search is selectable In two speeds . A delay facility 
may be switched to cope with the slight delay encountered when listening to simplex communications. Memory one may 
be used as a priority channel being monitored every two seconds. Front panel readout of information is by liquid crystal 
display (LCD) which provides frequency, increment, delay, channel lockout and even a real time clock. A bar graph signal 
indicator allows comparative measurements to be made, this also helps with direction finding. 
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The AR2002 is powered from 12- 14V DC. The set is supplied 
with a suitable mains adaptor, DC lead, telescopic aerial and 
operating manual. 

AR2002 Special price £399.00 including VAT. 
Carriage by post £5.00 extra. 

Pleasephone /Ora Ust ofpartici.paliogdealers. 
For a co~nplete set of leaflets and price lfst 

please send a S.S.A.E. {34p). 

IA.RITM AOR (UK) Ltd. 
Room 2, Adam Bede High Tech Centre, 
Derby Road, Wirksworth, Derbys. DE4 4BG. 
Tel: Oii29 - 825926 Fax: 0629 - 8:!5927 E&OE 

Practical Wireless. January 1992 



It is with the greatest ofpleasure we announce 

that as from the February issue, Doug DeMaw 

W I FB, the world-famous amateur radio 

designer , writer. and personality will he 

writing for Practical Wireless. The Rev. 

George Dohbs GJRJ\l, 1·isited Doug at home 

in the USA and tells us more about the man 

behind thefamous name. 

"lln 'y a point de heros pour son valet de chambre" 
(No man is a hero to his valet) Mme Cornue l ( 1728) 

Heroes are notorious in their ability to disappoint. So, 
it was with some trepidation I drove with Dick Pascoe 
GOBPS, from the Dayton HamVention to Northern 
Michigan to visit Doug DeMaw Wl FB. 

I've been an admirer of the work of Doug DeMaw 
since the early 1970s, when I first began to read hi s 
technical articles in the pages of QST, the journal of 
the ARRL. His buildable technical projects, together 
with his lucid , and entertaining style of writing, have 
been popular for many years with radio constructors 
world-wide. 

First Licensed 

Doug DeMaw was first licensed in 1950, as W8HSS. 
This was while he was working in the research and 
development department of the University of Michigan. 

After working in aeronautical research and in radio 
and television station engineering, he formed his own 
company, 'Avtronics' in 1960. Among the products 
from this company were v.h.f. and u.h.f. amateur radio 
items. It was during this time he began The VHFer 
Magazine. 

ln March 1965, Dougjoined the ARRL headquarters 
staff as an assistant technical editor under George 
Grammer W 1 OF. In 1968, he was promoted to ARRL 
laboratory superv isor and ed itor of the ARRL 
Handbook. 

Technical Director 

Doug DeMaw ' s career moved on in 1970, when he 
succeeded W I OF as ARRL Technical Director, and 
Senior Technical Edi tor. During this period he wrote 
regular practical articles and series fo r the constructor 
in the QST. 

Other, now well-known books appeared. One 
example, that was written in partnership with co­
author Wes Wayward W7ZOI, became the now famous 
Solid State Design For The Radio Amateur. This is a 
book that has become a classic amongst radio 
constructors. 

Working at the American soc iety's headquarters 
became a family affa ir for WlFB. Doug's wife Jean, 
also worked at ARRL headquarters, in the awards 
department! 

Early Retirement 

In 1983, Doug took early retirement from the 
ARRL after an 18-year stint. He returned to the family 
farm among the lakes of North Michigan, where he 
now lives wi th his wife Jean who has the callsign 
WICKK. 
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After retirement, Doug formed' Oak Hills Research' 
in partnership with his son, Dave KA I BUQ. He 
remained under contract to the ARRL, and has produced 
a series of books which are still gaining excellent 
reputations in the world of amateur radio li terature. 

Examples of hi s prolific work are titles including: 
QRP Notebook , W 1 FB' s Antenna Notebook , First 
Steps In Radio , and W I FB ' s Design Notebook. All are 
ava ilable from the PW Book Service, as is QRP 
Classics, which contains many of the Doug DeMaw 
art icles from QST. 

Attractive Place 

North Michigan is an attractive place. After driving 
through the flat industrial landscape of Ohio, ski rting 
Toledo, and into Michigan, passing through Kalamazoo 
and Grand Rapids, we began to drive into miles of 
forest and past many lakes. 

The W I FB QTH is certain ly in the wilds! The 
village of Luther, the nearest communi ty is set off the 
main interstate road. Broadly speaking it 's a collection 
of small wooden buildings, mobile homes and make­
shift shacks based upon a former logg ing commun ity. 

The ' Oak Hill s Farn1 ' is set on a dirt track road just 
north of the village. Once it was a work ing farm, but 
all that remains is the picturesque wooden farmstead 
set in several acres of land, which is now returning to 
the wild. 

It's no longer economical to work the small farms 
in the north of Michigan, although some of them are 
given over to Christmas tree cultivation. The original 
farmhouse is lov ing ly restored, and there is a large 
barn, (filled with e lectronic junk! ) and a workshop 
attached to a garage. 

No Disappointment 

Doug DeMaw was no disappointment. He turned 
out to be a tall , bearded man with a growl of a voice and 
an impressive range of interests and insights. 

Since his retirement, Doug has taken a keen interest 
in the local community. He 's now the Chairman of the 
Lake County Board of Commissioners, and also a 
member of the Michigan Association of Counties. 
These appointments leave him with official and lega l 
duties that take up a lot of his time, and he' s always on 
the go. 

Attractive Radio Shack 

Doug has an attractive panelled radio shack and 
combined writing room, which runs along one side of 
the house. One of the first things I noticed in this room, 
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was the impressive array of armaments lining the back 
wall! 

Was the display of guns an example of the American 
love of firearms and other weapons? On closer 
inspection however, and following explanations from 
Doug himself, this collection proved to be somewhat 
different. 

The collection consists mainly of muzzle-loading 
rifles and hunting bows. In recent years Doug has 
become a follower of the sport of muzzle-loading rifle 
shooting. 

The rifles are modern copies of old weapons, which 
are hand-loaded and charged with black powder. 
Doug ' s also a member of a group which meet in forest 
camps, dressed in authentic early costumes while they 
compete at target shooting with early weapons. 

Challenging Sport 

Dick Pascoe and I were fascinated with the antique­
style weapons. We were invited to have a go, and we 
found out just how much a challenging sport it is. Out 
on Doug's own rifle range, just outside his house and 
under his 1.8MHz loop antenna, we attempted to fire 
muzzle-loaded rifles at targets. 

It' s a long process! First you charge the rifle from 
a powder horn . Then you put in the wadding, before 
placing the ball in the muzzle. Next you have to ram it 
home, pl ace the cap on the striker arm, cock the rifle , 
aim and fire . 

These modern copies of traditional weapons are 
long beasts! They weigh a lot , and wave about and give 
out a lot of smoke. But the gun-toting Vicar of Sudden 
didn 't do so badly. I have a target at home, which 
shows where two of my shots actually made holes in 
the paper target (and Dick Pascoe lived to tell the tale 
too! ). 

Workshop Delight 

The WIFB workshop is a delight. It 's almost as 
untidy as mine and containing a similar array of old, 
but good, test equipment. 

I felt at home by the workbench with its collection 
of well-used tool s, part and wholly completed boards 
and projects. The later projects which feature in his 
more recent books, were built under true amateur 
conditions, in a confined space using basic tools and 
inexpensive equipment. 

Where it all begins, W1 FB at home in the shack. 
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New Notebook 

I was shown some of the boards for his new edition 
of the QRP Notebook. This will be a complete re-write 
of the earlier work, with new projects making a much 
larger book to appear quite soon. I'm pleased to say, 
that after seeing it in preparation, I think it will be 
worth waiting for. 

Doug DeMaw's contract with the ARRL is now 
completed. The royalties from previous books are 
such that he doesn' t wish to continue writing as much 
as he did in the past, as this would affect his pension 
and taxation rights. 

The 'Oak Hills Research' business has been sold, 
and its kit production business has also gone. However, 
Doug is going to continue to produce articles for 
selected magazines, including Practical Wireless . 

He's recently had work published in CQ Magazine, 
but the high-volume output is now at an end. Despite 
this, I am pleased to report that Doug says he will be 
placing some technical material in the G-QRP Club 
journal Sprat in the future. 

Interest In QRP 

Doug DeMaw 's interest in QRP goes back a long 
way. He was building little QRP transmitters, usually 
with valves like the 6AQ5, many years before his time 
at the ARRL. 

His interest, like many of us, was re-kindled when 
'Ten-Tee ' was formed and sold their first products. 
These were a series of little transmitter and receiver 
modules, which became their PM Series of QRP 
transceivers. 

The first published QRP transceiver design by 
W I FB, appeared in the early 1970s. It was this project 
that led to the meeting with Wes Hayward W7ZOI, 
and to their extremely successful joint work on Solid 
State Design For The Radio Amateur. 

His Working Life 

After giving most of his working life to amateur 
radio, Doug DeMaw is relaxing. He 's now beginning 
to settle back into enjoying the hobby for its own sake. 

To say I enjoyed my time with Doug is an 
understatement. Over the years he has given a lot of 
pleasure and knowledge to many radio amateurs, who 
like myself, like to build equipment. 

I only hope we will be able to continue to read more 
of his work in years to come. Doug has of course been 
invited to join me in England. It's an invitation which 
he tells me he intends to take up. He will be among 
friends. PW 

Doug's house really is in the wilds! 
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To start off the new year, 'Quaynotes' takes a look back at the history of CB radio in the 
UK, and talks about the problems involved with the original licence conditions, and 
antenna specifications. 

It's nice to be back, and I'm going 
to delve into history for a little 
while. But I promise it won 't be 
boring! 

Before 1981, as we all know, 
27MHz operation in the UK was 
illegal. Despite this, many 
thousands of people defied the law 
and used their rigs from the home­
base and the car. They were always 
on the look -out for Post Office 
Radio Branch detector vans, and of 
course the police. 

The CB radio service had 
become a legal public facility in the 
USA, some 30 years before this. In 
the meantime, other countries had 
made it available to the public under 
licence. 

However, after a great deal of 
persuasion by the would-be CB 
fraternity, including threats to 
remain 'illegal' come what may, the 
Home Office changed their minds. 
At long last, the CB radio service 
became legal in the UK from 
November 1981. 

The CB Licence 

The original CB radio licence, 
and the terms relating to operation, 
proved to be something of a 
nonsense. For example, the 
specified legal antenna for 27MHz 
was a 1.27m long conductor and a 
series loading coil. Nothing more! 

Without some means of 
maintaining the flow of r .f. current 
over 180°, such as a 'ground-plane ', 
this 'specified' antenna would not 
function at all. Inductive 'centre 
loading' for mobile or base station 
antennas was not permitted either! 

Although the Home Office 
invited manufacturers to submit 
antenna designs for approval, as far 
as I know, none were accepted. One 
of these antennas, designed for a 
manufacturer by the well-known 
amateur radio writer Fred J udd 
G2BCX, is shown in Fig. 1. This 
particular design was the origin for 
Fred' s popular ' Ring-base' antennas 
featured in PW for the amateur 
bands. 

The radiating section fully 
complied with the Home Office 
requirements, and the ' resonant 
ring' provided the essential r.f. 
current continuity. Despite this, the 
design was rejected! Yet today, it 
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would be quite ' legal' according to 
the terms of the present DTI CB 
radio licence! 

Antenna Height Factor 

There was also the .nonsensical 
requirement of: " inserting a !OdB 
attenuator at the transmitter output 
if a ' base station ' antenna was 

mounted higher than 7m above 
ground". 

That rule meant a reduction of 
the allowed 4W of transmitting 
power by a factor of 10. In other 
words, the power dropped to 
400mW (milliwatts)! It was your 
hard luck if you lived at the top of a 
block of high-rise flats, ( 10 is the 
power ratio of lOdB by the way). 

Fig. 1: Prototype of the 'Ringbase' antenna for 27MHz. 
The radiating element complied with original Home Office 
CB radio licence requirements. Approval for manufacture 
was rejected (see text). 
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Groundwave 
Propagation 

Ground wave propagation is 
applicable for most of the time at 
27MHz. Some idea of signal level 
versus distance is shown by the 
curves in Fig. 2. These curves are 
for propagation over flat ground of 
average conductivity, and they are 
calculated for 27, 20 and IOMHz 
respectively, using the ' Sommerfeld 
Equation'. 

You can clearly see how the 
working distance increases, as 
operational frequency is decreased. 
It can also be seen that 27MHz has 
the shortest groundwave range. 

The actual field strength 
measurements for 27MHz, used an 
r.f. power of 4W, with a base station 
antenna seven metres high. They 
were constructed to the original 
Home Office specification, with the 
addition of a small groundplane, 
and they're shown in Fig. 3. 

The transmitted signals were 
received, measured and recorded 
using mobile receiving equipment. 
The caption explains the plotted 
curves. It's quite obvious to me that 
a small antenna of this nature, was 
specified in order to limit working 
distances. 

Present 
Specification 

The present DTI specification 
for a 27MHz antenna is a single 
conductor with a maximum length 
of 1.65m. You can improve 
performance a little, as slightly less 
inductance is required for reso­
nance. 

The antenna may also be 
'legally' operated with a ground­
plane or other method of maintain­
ing a 180° r.f. current flow. Also, 
nowadays there' s no height-above­
ground restriction, except by local 
planning authorities, or if you live 
near an airport. 

For 27MHz, the higher the 
antenna, the greater the working 
'ground-wave' distance. There are 
of course times when ionospheric 
conditions, propagate signals on 
27MHz over very great distances, 
but conditions like this don't appear 
every day. 
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The 934MHz Service The DTI are a little more than line-of-sight working 27.60125 and 27.99125MHz 
generous nowadays. They now distances, when certain ' tropo- (UK), a total of 80 channels. 

The original Home Office CB permit 12 elements (same length). spheric' conditions develop. The use of either set of 
radio schedule, section 3, quoted, They also allow the construction of frequencies are now permitted by 
"The antenna for 934MHz a parasitic and other type of beam UKAnd CEPT the DTI CB radio licence but must 
equipment with provision for antenna. These relaxations allow Frequencies be an approved set for each band. 
connection of an external antenna arrays with a more acceptable 
(wouldn' t have been much good amount of gain over a dipole, along Details of the frequency 
without such a connection!) shall with phased vertical collinear coverage for both UK and CEPT I hope you found that 
consist of a maximum of four antennas for a mobi.le operation. allocations have been published interesting. I'm looking forward 
elements, none of which may Again, there are no height- before, but for the benefit of new to cover ing some more really 
exceed 170mm in length". This above-ground restrictions made, readers, I'm going to repeat them. interesting topics in 1992, but 
made it possible to construct except those mentioned earlier. On They allow 40 operating channels until then, I wish you all a 
antennas with some gain over a the 934MHz al.location, there is of between 26.965 and 27.405MHz happy Chr istmas and peaceful 
dipole. course, the added bonus of greater (CEPT) and 40 channels between new year. 
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strength versus distance in km at 27MHz. We had a base station power of 4W, and the ante nna 

27, 20 and 1 OMHz. They were was a t 7m and t ransm itted to a mobile with a gutter-mounte d 

calculated from the Sommerfeld antenna. Curve (b) Me asu rements over flat g round t o limit 

equation, for propagation over reception. (a) This diagram shows an increase in signa l s t re ngth 

ground of average conductivity. (hg), when the mobile was travelling ove r r is ing ground. 

Errors And Updates 
PW Challenger 
A Simple 3.5MHz CW Transmitter 
Pages 32-34 PW December 1991 
Steve Ortmayer G4RA W, has sent us a small table of power 
and r.f. voltages that should have accompanied his article. 

When using a dummy load and a diode probe to measure 
the r.f. voltage, as detailed in Fig. 1 on page 32, the power 
output may be estimated from the following chart. It is a little 
' rough and ready' but it works. 

Voltage Reading 7.1 8 .7 10.0 12.2 14.1 15.8 17.31 8 .7 

Pow er (r.f.) watts 0.5 0.75 1.0 1.5 2.0 2.5 3.0 3.5 

PW Beaver 
A Simple Transmitter Receiver For 50MHz 
PW October & November 1991 
On page40of PW November 1991, the description of winding 
the modulation transformer, T4 is misquoted. Please ignore 
the transformer type number quoted in the text , the 
transformer type number (RS 228-258) detailed in the 
'Shopping List' is the correct one. 

In the' Shopping list ' for the receiver section, on page 29 of 
the October issue of PW, there is a mistake about the varicap 
diodes DJ and D2. As the device quoted in the shopping list, 
a KV I 236, is a dual diode, there is no need to buy two, as one 
is sufficient. 

Our thanks go to those of you who have pointed out these errors. Please accept my apologies f or the mistakes. Editor 
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Amateur Radio 
for Beginners 
I:Ty Victor Brand, G3JNB 

At last, a simple 
introduction to the hobby, 
written specifically for the absolute 
beginner of any age. This copiously illustrated 
book shows how to tune into the fascinating 
world of short-wave radio, how to make a 
crystal set, and just how to go about becoming a 
radio amateur. 
65 pages; 210 by 145mm; £4.56 incl p&p 

RSGB Amateur Radio Call Book 
The latest 1991/92 edition of this indispensable 
reference contains an up-to-date listing of the 
names and addresses of UK and Republic of 
Ireland radio amateurs plus a directory 
containing all sorts of useful information, from 
country checklists and operating data to RAE 
centres. Don't be without it! 
414 pages; 297 by 210mm; £9.27 incl p&p 

Space Radio Handbook 
1:Ty John Branegan, GM4IHJ 

Space exploration by radio is exciting and it's 
open to anyone! This book shows how it's done 
and the equipment you'll need . It covers the 
whole field, including auroras, meteor scatter, 
moonbounce, satellites and other space craft, 
even simple radio astronomy. If you're ready to 
use radio to explore beyond the atmosphere, let 
this book be your guide. 
242 pages; 244 by 183mm; £13.34 incl p&p 

• HOW TO ORDER: Phone your credit card 
(Access/Visa) order in on 0707 49855 or send a 
cheque/PO. Allow up to 28 days for delivery. 

The Radio Society of Great Britain welcomes all 
radio amateurs and short-wave listeners as 
members. The benefits of membership include 
a monthly magazine, Radio Communication, use 
of the RSGB QSL Bureau, discounts on books 
and much, much more. 

• For a FREE sample copy of Radio Communica­
tion and a membership information pack, just 
call us or write to the address below. 

Radio Society of Great Britain (PW) 
Lambda House, Cranbome Road, 
Potters Bar, Herts, EN6 3JE 
Tel: 0707 59015 
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SUPA-TUTA 
To teach you 
morse 
quickly 
£69.95 
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To teach you 
morse with 
key er 
£75.00 

SUPA-KEYA 
The most 
friendly keyer 
around 
£99.95 

PRICE LIST 
Bencher BY-1 Black Base .... ........ £59.95 
Bencher BY-2 Chrome Base ..... ... £69.95 
Vibroplex Original Deluxe ... .. ... .... £96.88 
Vibroplex Iambic Deluxe .. .... .... ... . £90.89 
Star Masterkey Mkll ..... ........ ...... £59.95 
CMOS Memory Keyer .... ........ ... ... £95.00 
Easy Reader DM-1000 ....... .. ..... £199.95 

Makes selecting 
frequencies 
easier 

Post&! Packing £3.50 
VAT included on all items at 17.5% 

Stockists of DIA WA - VIBROPLEX - ICOM 
- Y AESU - KENWOOD - JRC - WA VECOM 

DEWSBUBY ELECTRONICS 
' 176 LOWER HIGH STREET, 

STOURBRIDGE, 
WESTW-nDLANDSDY81TG 
Tel: (0384) 390063/371228 

Fax:(0384)371228 

10, 12, 15, 17, 20, 30 & 40 Metres. All the 
rage in the States, the amazing, high 
specification ... 

HFVERTICAL 
No ground radials 

compact size 
low angle radiation 
22.5ft (6.86m) high 

broadband matching 
mount anywhere 
no moving parts 

ALSO RS Vertical1 0 to 20m 

211/EIRES 
Antennas so 
efficient, powerful and 
successful they defy 
comparison. They have 
established new VHF/UHF 
distance records and their 
computer design has become 
the standard of comparison for 
others to copy. 

1782 

The 2 metre band features 2 new 
8oomers ! The all new 1782 has 
forward gain of 18 .0 d8d with an 
incredibly clean pattern and excellent front· 
to-back ratio . The new Ultra Match feed 
system with N-conne.ctors provide optimum 
ef11c1ency. 
The new 1382 will be your choice for performance 
across t he 2 metre band. Its optimum boorn lenght 
makes 1t a popular antenna that fits just about anywhere 
for Sideband, Packet or FM mode. 

For more details of these and all 
other Cushcraft products call or 

write for a copy of the new 

Specialist 
Antenna 
Systems Ltd. 

catalogue. 

Radford Fields 
Maesbury Road 

Oswestry 
Shropshire 
SY10 SEZ 

Tel. 0691 670440 
Fax. 0691 670282 
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The Long Wire - A Simple 
Antenna For A ll Occasions Part 2 

For almost all my 'amateur radio years ', I've preferred 
end-fed and tuned antennas for general operation on the 
h.f. bands. At my present QTH in Norfolk , the (permanent) 
h.f. antenna has a physical length of approximately 40m. 
Most of the antenna is at a he ight of around I Om. 

I say ' most ' because at first , the wire goes up from the 
shack to a mast. Then it passes over our bungalow roof to 
another mast and continues at right angles for about 8m 
to another (short) mast on a car port alongside the house. 
It' s a bit bent you might say! 

However, with a home constructed tuner the antenna 
functions on all the traditional h. f. bands with a more or 
less I: I v.s.w.r. Using a transmitter power of not more 
than IOOW on any band, I've achieved ' OX Century ' 
three times over. This includes good contacts with ZL, 
YE and other more distant locations on the 3.5MHz band. 

A Simple Tuner 

The basis of a tuner to cover all the h.f. bands from 1.8 
to 28MHz is shown in Fig. 2.l.lt 's a very simple design, 
and amounts to little more than a tuned circuit, consisting 
of a multi-tapped inductance and an air-spaced variable 
capacitor. 

For low power operation, C I may be a receiver type 
of variable. For higher power operation it MUST be a 
transmitting type, with wider spacing between the vanes 
and capable of withstanding high r.f. voltages. 

Virtually all transmitters and/ortransceivers have the 
now almost universal 50Q r.f. output. As I' ve shown in 
Fig. 2.2, a short length of 50Q coaxial cable is first taken 
to a v.s.w.r. meter. It ' s then taken to the antenna tuning 
unit (a.t .u.) via another short length of coaxial cable 
which is tapped into the tuner inductance near the earthed 
end. 

Loading And Matching 

The antenna tuner works by allowing the antenna 
wire to be connected to a suitable tap on the inductance, 
allowing loading and the correct impedance match to be 
obtained. 

Resonating the whole system at the required frequency 
of operation, is achieved with the aid of the tuning 
capacitor, which is also connected to a suitable tapping 
point. 

This simple arrangement will also work with a length 
of antenna wire unrelated to the portion of ' Top Band' 
allocated to the Novice (A) licensee. This allocation is 
between 1.95 and 2MHz, a 50kHz bandwidth. 

If harmonic operation of the antenna is required, the 
minimum length for a self-resonant quarter-wave for the 
Novice licence allocation in the 1.8MHz band can be 
derived easily. 

This can be obtained from the centre frequency of the 
allocated bandwidth of I . 95 to 2MHz, or 1.974. A quarter­
wave will be 300/1.975/4 = 38 metres ' rounded off'. For 

the full bandwidths on all the h.f. bands, you should use 
300/1 .9/4 which gives a length of 40 metres in ' rounded 
off ' terms. 

Building The Tuner 

The general details to help in building the tuner, are 
given in Fig. 2.3. My original tuner is housed in an all­
metal case 300 x 200 x 150mm. 

The insulating strip on which the tap sockets (or 
terminals) are mounted, is bolted to the front panel near 
the top, on short stand-off spacers. Well insulated leads 
from the tuning coil, L I , and the variable capacitor, C I , 
are taken through a hole of about 30mm diameter made in 
the panel , just below the tapping strip. 

The Tuning Coil 

The tuning coil former, preferably a ceramic type, 
can otherwise be made of quality Paxolin or white plastic 
tube. lt needs to be between 130 to 140mm long and 35 to 
45mm in diameter. 

The winding on the coil uses 1.5mm enamelled wire. 
It's close wound, starting about IOmm from the top and 
ending the same distance from the bottom. The coil length 
is not critical as we ' re actually winding an inductance 
which can almost be regarded as a 'roller-coaster ' because 
of its many tappings . 

All you have to do, is to carefully wind the coil, and 
fill the former as I have shown in the photograph. Care 
taken at this stage, will be repaid with a neat and efficient 
coil. 

Taps are made every two turns, in the way indicated 
in Fig. 2.3 and the photograph shown in Fig. 2.4. The taps 
are arranged so that they're in line along the coil , as can 
be seen in the photograph. 

50 ohm 
through +---'--+----1'----'-t-----_j 
output 

Construction 

As promised last 
month in Part 1, 
Fred Judd G2BCX 
now describes a 
practical and 
simple antenna 
tuner, to help you 
get the very best 
results from your 
'long wire' on the 
traditional 
amateur bands. 

Fig. 2.1: This is the 
basic tuner circuit 
for a current andtor 
voltage fed antenna 
operated at different 
frequencies (see also 
Fig. 2.3 and text). 

Fig. 2.2: How the antenna tuning, unit described in the text, is 
connected and used in conjunction with a s.w.r. meter. The plug 
sockets (with the plugs to select tappings un-connected for clarity) 
are shown at the top of the cabinet. 

Antenna tuner 

TX 
output 

50 ohm 
coaxial cable 
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v.s.w.r. meter 

50 ohm 
coaxial cable 

M1 Earth 
Current meter 

(optional) 

C1 Antenna 
Tune 
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Fig. 2.3: The 
constructional 

guide for the 
simple antenna 

tuning unit. Note: 
The coil tappings 

are only shown on 
either side of the 

coil diagram for 
the sake of clarity, 

and they are in 
fact, all in-line on 
the same side of 

the coil (see 
photograph in Fig. 

2.4). The dotted 
line between the 

antenna input and 
the output side of 

the r.f. 
thermocouple 

ammeter, 
represents the 

route of the wire if 
the optional meter 

is not used. 

Fig. 2.4: 
Photograph 

showing how 
the coil 

windings are 
tapped, to 
make the 

inductance 
variable. 

The top of each tap is cleaned and tinned with solder. 
In the diagram, Fig. 2.3, these taps are shown one either 
side of the coil only to clarify the drawing. They are, in 
fact , all in-line as shown in Fig. 2.4. 

Optional Refinement 

The r.f. thermocouple meter is an optional refinement. 
If you decide to use a meter, it should have a maximum 
range of at least lA. This is to allow for a current feed 
when the transmitter power is in the region of !SOW. 

lf you are not familiar with r.f. thermocouple ammeter, 
you should be wary! Meters of this type are clearly 
marked as thermocouple types. Don't be fobbed off with 
the wrong type of meter. Fortunately they are freely 
available at rallies and radio surplus stores. 

You should also note the well insulated antenna 
terminal. Don' t forget that the r.f. voltage on the terminal 
will be very high, when the antenna itself is voltage fed. 

The switch SI , a single pole three-way type, may be 
a conventional type. But it's best to use a ceramic framed 
switch, with fairly large contacts. 

The current, via the switch, could be high with a 
transmitter output in the region 100/ISOW. For the legal 
novice licence ratings, SI need not be quite so robust. 

Mt 
Radio frequency 
thermo-couple 
current meter 

(optional) 

Coil taps shown on 
both sides of coil 
for clarity only 
(see text) 

Using The Tuner 

The tapping points for both the tuning capacitor and 
the antenna have to be found experimentally. Find them 
for one band at a time. This should be done at the band 
centre frequency, starting with the lowest end with reduced 
power from the transmitter. 

Absolute resonance is indicated by the lowest possible 
v.s.w.r. reading. The reading for each band, should be in 
the region of I: I at band centre. 

Once the correct tapping points have been found for 
each band, no other adjustment is necessary except to 
retune when changing bands. Don't forget to mark the tap 
sockets (or terminals) accordingly. 

The v.s.w.r. will increase a little, with a change of 
frequency within a band. lf the reading increases, and 
reaches about 1.5, it' s time to retune the antenna. 

The taps for the 1.8 and 3.5MHz bands, will be much 
closer to the lower end of the coil if, at either frequency, 
the length of the antenna is physical! y a quarter -wavelength 
long. It must therefore, be current fed from a low impedance 
source, i.e. a tapping near the earth end of the tuning coil. 

Note: The switch, SI, as well as allowing you to 
select tappings, also provides for a 'through' son 
connection for any other antenna, fed directly from a 
transmission line of the same impedance. 

Radiation And Polarisation 

lf the antenna, irrespective of physical length, is 
tuned to a quarter-wavelength for the frequency of 
operation, radiation will tend to be omni-directional. The 
polarisation will then be predominantly horizontal, 
particularly if most of the antenna is itself horizontal. 

If the antenna becomes half-wave resonant at the 
band frequency and again, if most of it is horizontal , the 
radiation pattern will be approximately cosine. In other 
words the plotted radiation profile will form a figure-of­
eight pattern, as it would do for any half-wave antenna 
and with horizontal polarisation. 

You may recall that I provided a computer calculated 
radiation pattern for an antenna operating in the region of 
IOMHz, in part I (Fig. 3). The electrical length of this 
antenna was 1.4 wavelengths, running (quite straight) 
from east to west. 
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The pattern for one wavelength would be similar, but 
without the side lobes. As the band operating frequency 
is increased, so the antenna becomes electrically longer 
still. 

Computer Produced 

The computer produced diagram shown in part I , 
Fig. 3, and the other radiation patterns, Figs. 2.5 and 6, are 
superimposed on a great circle map. They are orientated 
in accordance with the direction in which the antenna is 
laying, as indicated by (A). 

Remember however, that these patterns are perfect, 
as if the antenna was located in free-space . The 
environment at ground level, limitation of garden space, 
and the suspension at a practical height, tends to distort 
the perfect, free-space radiation patterns of any h.f. band 
antenna. 

Despite this , provided that as much of the antenna as 
possible is horizontal, the coverage for the higher 
frequency bands may not be too far removed from the 
ideal , ' perfect ' , antenna. 

Overall Height 

Much depends on the overall height of the antenna. 
This factor also determines the 'electrical ' height above 
ground, in terms of wavelength at operational frequency . 

For the lower frequency bands, vertical radiation will 
be at fairly high angles. This is unavoidable anyway, but 
it 's not such a disadvantage. 

For the higher frequency bands, 21 MHz and higher, 
the angle of maximum radiation will be lower, in the 
region 20 to 30°. This figure is quite suitable for working 
OX when Ionospheric conditions are good, i.e. when the 
critical frequency is fairly high. 

Electrically Long 

When an antenna becomes electrically long in terms 
of wavelength, which it does as the frequency of operation 
is increased, then there are always four main lobes of 
radiation at one wavelength or longer. 

Above one wavelength, as Fig. 3 in Part I for example, 
small side-lobes are generated. These side-lobes increase 
in number as the length of the antenna in wavelengths is 
increased. 

The computer produced rectilinear patterns of 
horizontal radiation, shown in Fig. 2. 7, indicate this quite 
clearly. The pattern, (a) shows that for an antenna four 
wavelengths long, the two main lobes and six side-lobes 
for half the antenna, amounts to four main and 12 side­
lobes for the whole antenna. 

The same applies to Fig. 2.7 (b), in which the full 
antenna would still have four main lobes but a total 28 
side-lobes! The reason is that the current in every other 
half-wave along the antenna is in-phase. 

There's a bonus for antennas operated in the way I've 
just mentioned. The bonus is that they can exhibit 
worthwhile gain from each main lobe, as in Fig. 2.7. The 
diagrams (a) and (b) indicate this and even a small amount 
from the larger magnitude side-lobes. 

You should note however, that the main lobes become 
narrower as the length of the antenna (in wavelengths) is 
increased. Also, the angle of each main lobe relative to 
axis of the antenna becomes smaller. The angle for (a) and 
(b) is about 25 and !5° respectively. 

The Practical Aspect 

We have to remember the practical aspect. Not 
everyone has a long garden with a fairly tall house at one 
end! They may not even have a high tree, or space for a 
mast at the other end, from which to suspend even a 30m 
length of wire. 

For these reasons, I have included Fig. 2.8, which 
shows a few ways of overcoming the space problem. The 
accompanying captions provide the details, but(c) is more 
or less the same arrangement I use for my own h.f. band 
antenna, mentioned earlier. 

So, don't neglect the long wire, it's a practical 
antenna and it has proved itself to me and many other 
operators over many decades. 
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Reference 

Ref. The Radio Amateur Antenna Handbook. W. Orr. 
W6DSAI (available from the PW Book Service). This 
book contains chapters on antennas for h.f. bands 
operation, both horizontal and ' sloping '. 

Fig. 2.5: Horizontal 
radiation. The 
antenna is three 
wavelengths long (at 
operational 
frequency) laying 
north-east/south­
west. 

Fig. 2.6: Horizontal 
radiation. The 
antenna is four 
wavelengths long (at 
operational 
frequency) laying 
north-south. 

Fig. 2.7: Rectilinear 
plots of horizontal 
radiation illustrate 
main and side-lobes 
(note: shown for half 
the antenna only) and 
gain factor of main 
lobes from antennas 
four and eight 
wavelengths long. 
Other details in text. 

Fig. 2.8: Practical suggestions for fitting a long antenna into a limited 
space. (a) The optimum. A tall house, long garden and a good height. 
(b) A small house, short garden. The antenna is folded. (c) A 
bungalow, (long dimension) and small garden space (as at G2BCX's 
QTH). (d) A tall house, short garden and antenna folded. 

29 



' 

Kit Building Special 

A Practical Guide To Kit-Building 

"'Amateur Radio is more tl!on a 
I 

produced kit should produce a first hurdle in electronic building, but producing kits for sale is very 
hobby. lt is an ART tl!ot you can project which works fi rst time. This because they a ttempt something labour intensive. 
enjoy if you are willing fo is especially useful to the less too complex for their All of the individua l parts have 

experiment wifh circuits" I experienced constructor. it' s an understand ing or skill . You should to be sorted out a nd placed in 
Doug DeMaw Wl FB writing in his unfortunate fact that people often enter into a ll your early pro jects bogs. The documentation then has 
Wl FB's Design Notebook (ARRL) leave electronic construction with the confidence. In other to be prepared and produced, 

behind, having fa iled to make words, you should expect a which itself can be very time 
I have been an amateur radio early projects work. successful result. consuming. 
constructor for around 35 years. I The building of a kit enables the The kit should produce The development work which is 
cannot agree more with Doug builder to gain much experience. something that will be useful. I say also needed to produce a reliable 
DeMaw's view that it's an art form . They learn techniques and this, because many simple and circuit, takes a lot of time. it' s not a 

lt' s no surprise that the book, practices which pave the way to small kits, produce someth ing cheap business, and so far I've 
which is probably the best and more adventurous projects. The ki t which is of novelty value rather said nothing of overhead costs and 
most enjoyable work on electronics a lso provides a safe envi ronment than something of practical use. advertising! 
theory, is called The Art Of for learning the 'trade'. Although the build ing process 
Electronics by Horowitz and Hill. A kit provides a short·cut to the a lone can be sa tisfying, it' s so BaHerles Not Included 
There is something about building fi nished project. The parts are much more rewarding to make a 
electronics projects that's for more supplied, usually with a printed project that will be used. To this How often do we read that 
than the mere execution of the circuit board, to enable a speedy end there a re plenty of simple, but 'batteries are not included'? But in 
practice of scientific theory. building of the project. useful , kits a round. this respect, just what should a 

For many years, I was against For many beginners, or for that constructor expect from a kit? 
the use of kits in electronic matter people who live away from Value For Money The minimum the buyer should 
construction. My opinion then was sources of radio parts, find ing the expect in a kit, is a good set of 
that kits were to real radio correct components for a project The chosen kit should a lso quality components and proba bly 
construction, what painting by can be troublesome and expensive. represent value for money. A a good quality printed circuit 
numbers is to creative painting! manufacturer who bags up a board. The detail of what' s 

More recenrly, my views have Which Kit? selection of cheap parts with an supplied varies according to the 
changed and I now consider that over-simple instruction sheet, to manufacturer, and the type of 
good kits can be a real asset to our Which kit should you try? Well, build a pro ject, is not a good kit project. 
hobby. my advice is the same a s I would producer. Many manufacturers supply the 

suggest for all radio construction But do beor in mind, that it' s printed circuit board and all the 
Advantages Of Kits projects. A kit should be chosen more expensive to build a pro ject components to go on the board, 

that' s with in your capabilities a s a from a kit. The kit manufacturer but exclude the hardware. This 
The advantages of kits may be constructor. may have been able to buy the may seem dubious, but it' s 

summed up simply: A well- Many constructors fail at the components a t favourable prices, actually quite a good idea . 

When it comes to building practical projects, it's often a design by the Rev. George Dobbs G3RJV that 
we' re tackling. So, we asked George to take an in-de[!th look at kits and kit building . He passes on many 

hints and tips on the way, after starting off with the obligatoryG3RJV quotation! 
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Kit Building Special 

One of the surprising truths 
about modern electronics, soon 
evident to those who build their 
own equipment, is that the 
hardware (the case, knobs and 
front panel control hardware) con 
cost more than the actual electronic 
circuitry! 

Many kit manufacturers 
concentrate on the the. electronic 
circuit alone, and leave the builder 
to find the hardware. This 
opprooch con drastically reduce 
the cost of a kit. 

The builder has to find , and pay 
for the case and hardware, 
although this con be on 
advantage. Some people enjoy 
making their own cases or re-using 
a case from a piece of scrap 
equipment. 

Others, like me, chose bargains 
in hardware at radio rallies and 
conventions. 11 also moves away 
from the pointing by numbers 
concept, in that the builder con 
introduce his own efforts and skill 
into the project. The other main 
advantage is that the completed 
project, need not look like 
everyone else's final product. 

Supplied Board 

The best kits ore supplied with a 
tinned or plated printed circuit 
board. Some manufacturers 
provide a p.c. b. where all the 
copper tracks on the underside, 
hove been covered by a protective 
layer. 

The protective layer may be a 
sprayed varnish which con be 
soldered through, or a thin layer of 
solder, 'tinning' the tracks. Copper 
soon oxidises, and the bore metal 
tracks should be cleaned with fine 
emery paper or a p.c.b. cleaning 
block, until the copper shines. 

The leads and connecting togs 
on individual components should 
also be clean, to ensure good 
solder joints. Some p.c.b.s may 
also hove a silk-screened layout 
marked on the lop of the boord. 

The layout printed on the top of 
the boord con be very helpful in 
sorting out where each component 
is mounted . Because this extra 
process odds to the price of the 
board, not many kit manufacturers 
odd these markings. 

Documentation VItal 

The documentation which 
comes with the kit is vital to its 
successful completion. Getting the 

documentation right is very 
difficult, ~nd this con be the 
weakest link in some kits. 

The minimum ·requirement is a 
complete circuit diagram or 
diagrams of the project, and a 
clear layout drawing showing 
where all the ports fit on the boord. 
There should also be a full inclusive 
list of all the component ports used 
in the project. 

There may also be a general 
guide os to how to proceed with 
the building. Some manufacturers 
also provide a full step-by-step 
account of the assembly of the 
project. · 

The best documentation for kit 
building, was produced by 
Heath Kit when they were in the 
amateur radio field . Their 
handbooks were works of art and 
logic. 

As the building of a Heath Kit 
project proceeded step-by-step, 
this manufacturer arranged the 
manual so that everything the 
builder was required to do was in 

I 
sight. it's possible to do this for 
yourself, even if the provided 
instructions ore inconveniently 
placed . 

Before I begin a kit, I always 
photocopy every page from the 
instructions so that I hove two 
copies. This enables me to hove the 
circuit, the layout drawing and the 
ports list side-by-side on the 
workbench. This really does save a 
lot of turning backwards and 
forwards in the instructions. 

Tick-OH Procedure 

There may be step-by-step 
instructions that you tick-off os the 
work proceeds. it' s best to do this 
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Good soldering is absolutely essential for 
successful kit building. 
Photo courtesy of Antex (Electronics) Ltd . 

because the telephone always rings 
when you' re deep into the project! 

My advice, is that if a 
recommended order of building is 
included, that you follow it. As on 
experienced constructor, I hove 
sometimes tried to short-cut these 
procedures. it's only after you do 
this, that you find that some ports 
ore difficult to mount out of the 
suggested order. 

The kit producers hove 
probably built the project lots of 
times, and hod other people build 
it to seek out potential problems. 
So, it' s good practice to follow 
their advice. 

The Kit Arrives 

When the kit arrives and is 
unpacked, it will probably consist 
of a series of plastic bogs 
containing the ports, the p.c. b., 
perhaps a hardware kit and the 
documentation. Go for the 
docunientotion first! 

I begin by photocopying the 
documentation os described 
above. 11 really is important to read 
the paperwork before unpacking 
the rest of the kit. 

The instructions may contain on 
introduction to the projeet and 
some general advice on how to 
proceed. Reading this is on 
important first stage and there is a 
lot of advantage in quickly reading 
through the whole set of 
instructions. 

This preparation sets the scene 
for what is to follow and gives a 
reasonable ideo of the task in 
hand. There will probably be a 
check li si of all the ports provided 
with the kit. Do use this! 

There's nothing worse than 

finding that one little piece is 
missing, three quarters of the way 
through the project. But don't 
despair if you do lose something, a 
good manufacturer will very 
quickly supply any missing ports. 

Preparing The Parts 

I use the check list stage when 
preparing the ports ready to begin 
the work. Every kit contains a lot of 
individual. small ports and they 
need careful handling. 

Do not simply lay the 
components out on the table or 
workbench. it's so easy to lose 
small ports. Components with leads 
attach themselves to the sleeves of 
woollen sweaters, and tiny items 
hide under other ports. 

The only sensible opprooch, is 
to sort out the :various components, 
and restrain or contain them in 

I some way. What you use is up to 
you, and some constructors use 
egg boxes, while others use 
plastics trays to contain collections 
of ports. 

My preferred method is to use a 
polystyrene tile. The components 
with leads con be held firmly, by 
pushing one of the leads into the 
tile. 

I push them into the tile in 
order. This order con follow the 
numbering of the components on 
the circuit and layout (for example, 
resistors in order of R 1 , R2, R3 
.... ). 

Sometimes I place them in order 
of component value, lowest on the 
left, highest on the right. I also 
group the components into types 
on the tile. 

My method enables quick 
access to components during 
construction. 11 has the added 
advantage that all the individual 
components ore identified before 
the work begins. 

Identification 
Important 

Identification of all the ports at 
the beginning is important. Many 
beginners, and even seasoned 
constructors, con be confused by 

j the markings identilying individual 
components. 

Ideally these markings should 
be indicated in the text, but 
sometimes substitute ports may be 
supplied. Kit manufacturers, like 
electronic equipment 
manufacturers, may hove trouble 
with component supplies. 
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The supply problem can meon 
that a particular component may 
have an alternative marking, or 
even an alternative value. Where 
this happens, that part will have 
been chosen to be suitable for the 
circuit. Be prepared and you won' t 
be confused! 

Sl111ple And 
Co111111onplace 

The tools required to build a kit 
are simple and commonplace. 
Naturally, a suitable soldering iron 
is the starting point. A fine tipped 
soldering iron, with an element 
around 15 to 30W, is a good 
general choice. 

The other main requirements 
are tools to cut, cleon and bend 
wire leods. The minimum 
requirements here will be a good 
pair of small side cutters, a good 
pair of small long-nosed pliers and 
a pocket knife. 

This group of tools enable wires 
to be cut, bent to fit the mounting 
holes and scraped cleon, if the 
leods are dull. I also have a wet 
cleaning sponge for the soldering 
iron bit. Other tools will be 
required to make or convert a case 
to suit the project. 

Good Soldering 
• ••entia I 

Good soldering is absolutely 
essential to successful kit building . 
Even the simplest projects may 
contain 1 00 solder joints. A 99% 
success rate on soldering joints 
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meons that one will be wrong, and 
that could make can the whole 
project fail. 

If you don't have experience of 
soldering electronic boords, you 
should practice before building a 
kit. Most of the problems I've seen 
in projects built by beginners are 
due to badly soldered joints. The 
soldering will make or ru in the kit. 

Use a good soldering iron. it's 
worth paying a little more for a 
well known make in the 15 to 30W 
range with a bit (or 'tip' ) of about 
3mm in diameter. The Antex C or 
CS range are popular, widely 
available types. 

Another popular type of 
soldering tools are the Weller TCP 
range of soldering irons. These are 
24V powered models, and they 
come complete with transformer 
and stand. 

Whatever iron is used a proper 
stand is essential for safety. The 
coil-spring type stands also help 
keep the bit cooler during the 
resting periods between soldering. 

Another, very helpful ideo is the 
use of a cleaning sponge. I always 
use a wet sponge to wipe the tip of 
the bit cleon between soldering 
operations, and nowadays many 
stands include the sponges as 
standard . 

Good Solder 

Only use good resin-cored 
solder. The resin runs through the 
centre of the solder wire as a series 
of cores, and acts as a Rux. 

The most commonly used solder 

is 60% tin, 40% leod alloy with a 
melting temperature of around 
180°C. Buy a good sized reel , it's 
not cheop, but the larger reels are 
the leost expensive way to buy it. 

Here are few tips (sorry about 
the deliberate pun!) on soldering: 

1: Soldering is not glueing, the 
joint should be ~rmly secured 
before the heot is applied. Bend 
leods around the fixing point or 
bend them at an angle in the hole 
in the boord, so that the join 
cannot move BEFORE it's soldered. 

2 : Solder only onto clean 
surfaces. Solder will only run into a 
cleon joint to make a good 
connection . If in doubt, scrape 
leods with a knife blade until the 
metal shines. lt can be an 
advantage to 'tin' the leods first. 
Tinning is done by heoting the 
leods up, and then smearing a thin 
layer of solder along the area to 
be joined. 

3 : Make the 'job' melt the 
solder. Don' t use the tip of the iron 
to melt the solder. Good joints 
require the parts to be joined, 
being hot enough for the solder to 
Row. A good way to check that it' s 
reody, is to melt the solder by 
touching it on the joint. If it's hot 
enough, the solder will melt. 

4: The solder should Row. 
When the joint melts the solder, 
allow some to Row over the areo to 
be joined. lt should be enough to 
give a good cover, but not too 
much. 

The solder should Row freely 
before solidifying with a clean and 
bright surface. A dull , or grey 

surface probably indicates a 'dry' 
or bad joint which should be 
remade. Soldering is reolly very 
simple, but do try to get it right 
before building any circuit boords. 

When adding components with 
leods to a p.c.b., bend the leods to 
fit neorly into the boord. Push them 
down to make a snug ~t. Then 
bend the wires on the underside to 
hold them into place. Apply the 
iron tip and melt the solder on the 
leod/boord junction. Finally, you 
should inspect the joint and trim off 
the excess wire from under the 
boord. 

Wrong Hole• 

lt' s passible to get lost on a 
p.c. b. layout, and put components 
into the wrong holes. Some boords 
have the previously mentioned silk­
screened layout plan on the top, 
but this useful aid is not found in 
all kits. 

I usually look for ' locator' 
components on the boords. These 
are parts which are probably 
larger, and have an odd 
'footprint' . Because of the 
distinctive shape underneath the 
p.c. b., they cannot be mistaken for 
the pairs of holes for resistors and 
capacitors. 

Boord mounted preset controls 
are good for location, as are 
integrated circuit pins. The other 
essential locations are for those for 
ports which could be mounted the 
wrong way round on a boord. 

Integrated circuits (i .c.s) must be 
placed and correcrly orientated on 
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the board. This applies to 
transistors, diodes and polarised 
capacitors. Although a kit worth its 
salt will draw attention to these 
ports and their correct placement, 
a double check is worthwhile. 

Orcler For Construction 

If the instructions give on order 
for construction, then you should 
follow them. lt will be the best way, 
os you con be sure that whoever 
wrote them, will hove built that 
project before. 

If there aren't any instructions, 
a good rule is to leave the active 
devices until lost. These will include 
the transistors, other 
semiconductors and integrated 
circuits. 

I like to begin with locotor 
components like preset controls or 
coils. Then I usually odd the 
resistors and capacitors next. Some 
people like to odd all the resistors 
and then all the capacitors, but I 
prefer to work in clusters of both 
types of components on the board. 
This is so I con check out their 
location on the layout and the 
circuit diagram. 

CoMplete Check 

When the board is fully 
populated, carry out a complete 
check. Verify the locations of all the 
components. If there is a problem, 
it often emerges os the work 
proceeds, and missing or extra 
holes appear. 

Check that the right values of 
component ore in the right holes. 
Closely inspect the underside of the 
board, looking for bod solder 
joints. 

Look for the little bridges of 
solder which con form between 
adjacent tracks. If you' re in any 
doubt at all, remake the joint. 

What Next? 

Whothoppensnextdepends 
upon the nature of the kit. In some 
cases, it's possible to bench-test the 

board without mounting it in a 
case or box. 

In most cases, the board will 
hove to be mounted and inter­
wired with the controls and off­
board ports. This always takes 
much longer than expected. The 
stage between making the board 
and getting it working in the 
completed unit, often takes longer 
than the making of the board. 

I will assume that you hove a 
box, or hove mode a box with the 
appropriate controls mounted on 
the front panel. The instructions 
should include a section called 
'module wiring' or 
' interconnections' . 

The section on interconnections 
will show you how to wire up the 
board to the controls, and other 
ports not on the board. Follow this 
very carefully, especially controls 
such os volume, a .f. and r.f. gain 
controls, os potentiometers ore 
notorious for being wired the 
wrong way around. Finally, don't 
forget to observe all the good 
soldering rules. 

Getting lt 
Going 

There may well be a 'getting it 
going' section in your kit 
instructions. Again, my advice is: 
read this carefully before 
applying any power to the 
project. This section may contain 
adjustments which must be carried 
out to ensure correct performance. 

Don't get carried away with the 
burning desire to see or hear the 
project work, until you hove read 
and done everything that is 
required. At this stage, the help of 
on experienced constructor (on 
"Eimer" os our learned Editor 
would soy!) con be helpful. 

If the project does not work, 
then retrace your steps. You' ll 
probably find something very 
simple that you hove foiled to spot 
or do. Remember, the most likely 
explanation is a mistake by you. 
Faulty ports ore unlikely and a 
faulty circuit less likely. 

I wish you the best of luck. Take care and 
remember- good kits usually do work well. 
So, it's up to you to be careful, take your 

time, stop and think, and most of all - enjoy 
your kit building! 

Practical Wireless, January 1992 

Some UK Kit Manufacturers 

C.M. Howes Communications 
Eydon, Daventry, Northants NN1 6PT. 
Tel: (032n 60178. 
A well established kit company with a wide range of amateur radio 
kits including complete transmitters, receivers, etc. 

Jandek 
6 Fellows Avenue, Kingswinford, West Midlands. DY6 9ET. 
Tel: (0384) 288900. 
Good range of transmitters, receivers and some test equipment. 

Konga Products 
3 Limes Road, Folkestone, Kent CT19 4AU. 
Tel: (0303) 276171 or (0860) 363915. 
Interesting range of amateur radio equipment from the very simple 
to the complex. 

Lake Electronics 
7 Middleton Close, Nuthall, Nottingham NG 16 1 BX. 
Tel: (0602) 382509. 
The only "down to the lost nut'' range of kits in the UK, everything's 
included. 

Maplin Electronics (catalogue from W.H. Smith) 
Includes a range of kits and on interesting 'Watch And Learn' 
system with video-tape programme and simple kit training system, 
ideal for the beginner. 

Badger Boards 
1180 Aldridge Road, Great Bar, Birmingham 844 8PE 
Tel: 021-366-6047. 
Kits available from the basic to the advanced, using designs from 
various magazines. 

Blue Rose Electronics 
538 Liverpool Road, Great Sonkey, Warrington WAS 3LU. 
Tel: (0925) 727848. 
A specialist company dealing in surface mount technology (s.m.t.) 
with on interesting range of kits, including a starter kit for surface 
mount device (s .m.d.) working, (see January 1991 PW special 
feature on surface mount technology for the radio amateur) . 

Cases & Boxes For Kit Prolects 

Minffordd Engineering, Sun Street, Ffestiniog, Gwynedd, Wales 
LL41 4NE. 
Tel: (0766) 762572. 
A good inexpensive range of project boxes and cases (catalogue) . 

Maplin Electronics . 
There's a selection of boxes and cases in the Moplin Electronics 
Catalogue (from Smith' s) . 

Cirkit Distribution Ltd. 
Park Lane, Broxbourne Herts EN 1 0 7NQ. 
Tel: (0992) 444111. 
Cirkit hove a good range of kit projects in the 1991 /92 catalogue 
(from their Broxbourne headquarters), including a f.e.t. 'dip' meter. 

Soldering Irons 

Antex (Electronics) Ltd.lnformotion on the full range of Antex soldering 
irons, including a very useful 12V 25W portable instrument, con be 
obtained from their head office at: 
2 Westbridge Industrial Estate, Tavistock, Devon PL29 8DE. 
Tel. (0822) 613565. 

Weller Soldering Irons. (Cooper Tools Ltd.) . Information on the full 
range ofWeller irons con be obtained from Cooper Tools Ltd., at Sedling 
Road, Wear, Washington, Tyne & Wear NE38 9BZ. 
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PW Revie¥1 
The Ramsey Electronics FTR·I 46 Kit 

I 44MHz FM Transceiver 

I first came across the Ramsey FTR· 
146 kit at the 1991 Dayton 
HamVention. lt had only been on 
the market for a month or sa, and 
it was selling like the proverbial 
'hot cakes'. 

As regular readers will know, I 
brought a selection of Ramsey kits 
home with me. Thanks to the trip, 
I've now got a lively little 50MHz 
f. m. receiver (reviewed in PW 
August issue) and the school dub 
has the 144MHz version. 

Ramsey Electronics have a big 
reputation in the USA, and I'm sure 
that their v.h.f. kits will become 
popular here in Europe. With this 
in mind, perhaps same of the UK· 
based kit manufacturers will come 
up with 50, 70 and 144MHz 
home-brew projects! 
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Fig. 1: The almost· 
completed Ramsey 
transceiver kit in the 
optional case. 

1 The Prolect 

The project under review is a 
small (it measures 43 x 153 x 
230mm) f.m. only transceiver. In 
fact, the Ramsey FTR· 146 should 
be considered as a training 

I 
exercise for intermediate-to· 
advanced constructors. This is 
because the kit provides training in 
the art of v.h.f. construction, phase· 
locked-loop synthesisers and 

I 
programming. 

As supplied, the rig is designed 
to work with six programmed 
channels, with the option of further 
modifications. In fact, the 

I 

handbook suggests that the basic 
transceiver is just begging for user· 
modifications. 

Ramsey Electronics have made 
I much emphasis on the possibilities 

far using the rig on pocket radio. 
The pocket socket is supplied to fit 

I 
on the boord and I've no doubt 
that this rig will be popular with 
pocket enthusiasts. They're always 
looking far 'economy' stations for 
packet working! 

The Kit 

I've said it before, and I' ll say it 
again: Ramsey Electronics produce 
an excellent manual to go with all 
their amateur radio kits. They are a 

I 

delight to read, and cross-checking 
is made easy between the main 
circuit, the many block diagrams 
throughout the book and the main 
(large-scale) component placement 
diagram. 

When the kit arrived from 
Raycom Communications (the UK 
agent), it arrived with the optional 
casing and as can be seen in Fig. 
1., the major components were all 
in separate bags. With the kit were 
the excellent overlay component 
placing diagram, and the main 
circuit diagram. 

Construction 

I had to phase in the 
construction side with many other 
jobs. Much of my work had to be 
done in the evening and under 
artificial light. Fortunately the 
p.c. b. is an excellent design and 
has a good component guide on 
the top, sa that facility really did 
help, especially as I wear bifocal 
spectacles nowadays! 

This boord has 'plated through' 
holes, and as such I would be wary 
in letting anyone attempt 
construction unless they had a fa ir 

bit of experience. I consider myself 
an experienced constructor, albeit 
slower because of my artificial 
hand, but I managed to place 
several components wrongly! 

De-soldering a component in a 
'plated through' boord (where 
copper tracking is linked through 
the boord via a continuation of the 
copper itself) can be difficult. lt' s 
an awkward job, because to 
remove a component, you have to 
melt the solder on the boord, and 
the 'plated through' section at the 
sometime. 

The process usually seems to 
require three hands: one to hold 
the job, one to hold the soldering 
iron and one to pull! The manual 
warns you to be careful. ... and 
that's VERY wise advice. 

Component identification can 
also be difficult, especially as many 
components are very small. A 
magnifying glass and special 
techniques are called for even if 
you don't wear glasses. 

I strongly recommend that you 
read the Ramsey manual 
thoroughly, and George Dobbs 
G3RJV's 'A Practical Guide To Kit 
Building' in this issue. I also 
especially recommend Gearge' s 
polystyrene tile method of keeping 
components together! 

Using the tile method will 
enable you to correctly group 
components. Some of the parts 
don't have markings, have 
reference numbers that ore faded 
or smudged, or have figures sa 
small they'll have to be prepared 
very carefully when you've decided 
what they ore. 
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As we have a kit theme in this issue, we thought it was a good idea to give the editor an extra job to do! So, 
rising to the challenge, Rob Mannion G3XFD has been busy building the neat little Ramsey Electronics kit 

transceiver from the USA. · 
This process applies especially 

to the many diodes used. You'll 
find the majority easy to identify, 
but some (pin diodes in particular) 
can be difficult to identify and 
place. 

Good lighting and good 
eyesight are very necessary to do 
this, and any kit project. So, be 
prepared, and if you are careful 
the transceiver will work fi rst time. 

Final Note 

To round off on a final 
construction note, I suggest that 
anyone attempting this kit should 
do so with a soldering iron of at 
least 25W. The iron should have a 
fine tip, to avoid solder-bridging. 

I' m also going to mention the 
stage-by-stage checking which is 
available in the early sections of 
the project. I found it reassuring to 
know what I'd just finished, worked 
correctly! I also found the supplied 
(I 'd never come across this feature 
before) 'checking for soldering 
bridges' template an excellent aid 
when checking the p.c.b. 

Summary 

I enjoyed making this kit, and it 
took me hours to complete the 
project• . lt will provide the more 
experienced constructor with a 
great deal of fun. 

The Ramsey FTR-146 project 
also provides a good introduction 
to diode-matrix programming and 
synthesiser work. To this end, the 
manufacturers have thoughtfully 
left plenty of programming sheets 
for the constructor to use. 

On the air it proved to be a 
good little rig. The receiver is 
sensitive, and selectivity is more 
than adequate for equipment in 
this price bracket. 

The builder has a choice of 
microphones to use on the air, 
although it's designed to use the 
speaker-mike found on many 
hand-held transceivers (the type 

· using one 3.5 and one 2.5mm 
plug). But, the biggest satisfaction I 
can report is that I built it myself, 
and enjoyed using it because it 
was my own work. 

Fig. 3: All finished and 
ready for use on 

144MHzf.m. 

Practical Wireless, January 1992 

Our thanks go to Raycom 
Communications of International 
House, 963 Wolverhampton 
Road, Oldbury, West Midlands 
869 4RJ. Tel: 021-552 0073, for 
supplying the transceiver kit for 
review. The kit is available from 
them at £99.95, plus post and 
packing and the optional casing 
kit costs £19.95 plus post and 
packing. 

• How long did it take for Rob 
Mannion G3XFD to complete the 
kit? Look out for our special 
competition next month. You 
could win the completed Ramsey 
FTR- 146 for yourself, your club or 
group by answering a tie-breaker 
and this question: Just how long 
did it take? 

Specifications 

Frequency range 
Tuning 
Synthesiser programming 
Transmit off-set 
Modulation 
Power requirements 
Power consumption 
Antenna impedance 
Microphone 
Semiconductors 

Transmitter 
Power output 
Power amplifier stage 
Modulation 

Receiver 
Type 
Intermediate frequencies 
Sensitivity 
Selectivity 

Filter 
Squelch sensitivity 
Audio output 

Fig. 2: A close-up view of the project, showing the neat layout. 

143.000 to 148.11 OMHz 
Diode-programmable p.l.l. synthesiser, six panel selected frequency pairs. 
Choice of 5 or 1OkHz steps (1OkHz steps with ±5kHz shift) 
Programmable on matrix (simplex) or ±600kHz 
f.m. 
13.8V d.c. (negative ground) nominal 
1 A transmit (for SW rJ output) 200mA receive (no signal) 
son 
See text 
4 i.c.s, 26 transistors, 25 diodes (plus programming diodes) . 

4to6W 
MRF237 or equivalent 
Voltage controlled oscillator (v.c.o.) 

Double conversion superhet 
1 si iJ 1 0.7MHz, 2nd. 455kHz 
12dB SINAD < 0.35f!V 
-6dB at ±7kHz 
-60dB at ±15kHz 
4-pole filter at 1 0.7MHz 
< 0.25f!V 
>2W 
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Kit Builclin.s 
From The Novice Po1nt Of Vie¥1 

The kit market appears large and 
varied these days and it seems to 
be growing by the minute. In the 
three years since I got involved, 
first with short wave listening and 
then amateur radio, kits were the 
only way to afford a station of any 
sort. 

The money problem applies 
especially to young people, and in 
the muddle of kit suppliers, the 
Howes products seem to remain 
popular, reliable and value for 
money. 

So, it was with great interest 
when the young members of our 
group, the Thanet Electronics Club, 
were asked to pile in and review 
one of the Howes' kits. We started 
building the kits and as Junior 
leader of the other members, I 
have wriHen this on behalf of the 
club. 

The AT160 a.m./d.s.b./c.w. 
transmiHer forms the centre piece 
for a set-up to compete with a 
black box at ten times the price. 
The basic unit is the transmitter, 
and the additional kit is for a 
v.f.o., as the basic transmitter is 
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Under the guidance of Ken Smith 
G3JIX, Keith G7JRZ, Ross 

G7JUT, and other keen young 
enthusiasts from the Thanet 

Electronics Club, present this 
review of the Howes AT160 1 .8 

and 3.5MHz transmitter kit, from 
the novice point of view. Keith 

G7JRZ leads off with his 
comments. 

crystal controlled. 
A direct conversion receiver is 

also available. If you wish, you can 
go as for as fiHing a digital 
frequency read-out, microphone 
amplifier and various filters. We 
also built the microphone amplifier, 
but did not review the other kits 
mentioned. 

The Kits 

The kits arrived in a little 
cardboard box that slips through 
the leHer box, so you won't have to 
sit and wait for the postman to 
knock. They come in the form of 
three plastic bogs of components, 
a p.c.b, and instructions. 

After fiddling with all the 
components, I read the instructions 
twice before starting. I was at once 
impressed with them. The 
instructions were not full of colour 
photo's and reams of technical 
information, but they were very well 
thought out. 

I found the logical order of the 
instructions very refreshing. lt seems 
that the information was written by 
someone who actually builds the 
kits. 

After the brief specifications, 
giving all the important technical 
information, the instructions clearly 
list the tools required for the 
project. Despite the clear, concise 
instructions, a number of times I got 

halfway through something, only to 
find a simple yet vital tool was 
missing. Don't make the mistakes I 
did! 

Logical Se 11ue nce 

The assembly of the kit falls into 
a logical sequence, starting with 
the simplest components. The 
resistors are first in, and anyone 
unused to soldering can gain 
experience on the least expensive 
ports first . 

The instructions are clear with 
good tips on soldering, and all the 
resistors are listed in a table with 
colour codes. The more complex 
components, the semiconductors, 
are described in detail, complete 
down to diagrams for mounting on 
the p.c.b. 

The most difficult port, in our 
opinion, was the winding of the 
inductors. Care must be taken in 
winding and connection to the 
board, as wires tend to mix 
themselves up. 

The instructions provided with 
the kit devote over a page to the 
inductors. So, with a little care 
anyone should be able to succeed. 

The club has members who are 
quite young, and the group that 
worked on this project was no 
exception. If the kit instructions are 
followed and care is taken, we do 
not think problems should occur for 
anyone. 

A tip which we feel would be 
useful, is to have one of the 
miniature vices or a helping hand, 
or something to hold the inductar 
cores. This is helpful while winding. 

Spend a few evenings building 
the transmitter, and if all goes well, 
then you are ready to begin on the 
v.f.o. 

The finally completed Howes AT160 
kit and v.f.o. as built by the Thanet 
Electronics Club. 

Practtcal W ireless. January 1992 



Separate Kit 

The v.f.o. comes os a separate 
kit, boxed and with its own set of 
instructions, just os good and os 
extensive os those for the AT160. 
The v.f.o. covers 1.8 to 2 and 3.5 
to 3.8MHz and is designed to 
work with the A T160 transmitter. lt 
has on additional 1 0.7MHz output 
above the transmitter frequency, to 
give a local oscillator for a 
superheterodyne receiver. 

The v.f.o. is, once again, simple 
to build, but I felt that the board 
was slightly more crowded than for 
the transmitter. But it has all been 
designed with the constructor in 
mind, and the instructions if 
followed, will see you through. 

When built, the job of 
connecting the unit in with other 
modules is the next thing to do. 
Fortunately, the instructions provide 
all the information for connecting 
the v.f.o . with the other sections. 

On The Air 

The first problem when we got 
on the air, was that we didn't hove 
a receiver we hod made ourselves, 
so we used the receiver on the 
dub's h.f. rig . 

Being on the air, on h. f. with 
our dub collsign GX3SRE was a 
thrill for all members. lt especially 
provided experience for all our 
Novice students, and having 
helped to build it they actually 
knew a bit of what was going on . 

I must admit that being a B 
licensee on h. f. was a bit of a 
shock, but I am going to work hard 
towards my Morse test now! 

Practical Wireless, January 1992 
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Notes From Memlters 

Richard 2E 1 AAQ: I hove not 
put together a board with resistors 
and other ports stuck through little 
holes before. I was worried that I 
might put the wires through the 
wrong holes, but it turned out to be 
easy. 

lt was easy because the people 
who made kit up for the 1 .BMHz 
transmitter rig, printed the 
components os signs on the top of 
the board. 

This was a great help, and I put 
in all the ports quickly. The next 
worry was the soldering. The 
places for the soldering seemed 
dose together and I thought the 
solder would run all over them. 

But it was great fun getting it 
right with a soldering iron having 
a sharp point. I only got two wrong 
joints, our dub leader called them 
'solder bridges', but we got rid of 
them. 

I didn' t test the board os it 
needed the other port, the one 
called the 'v.f.o.' . But we all waited 
eagerly for Ken G3JIX to put on the 
power to see if any r.f. come out 
and it did! 

Richard 2E 1 AAQ 

Daniel's report: My bit helping 
with the kits was the base. The kits 
ore boards with components. Mr 
Howes gives pictures of how the 
boards con go in a box, but you 
make the box yourself. 

I was asked to drill holes and 
bend the metal base. I hove not 
done these things before with a 
machine, but it was great. 

I wonder why in our school, we 
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The circuit 
diagram 
supplied with 
the AT160 kit. 

don' t do any more metal work like 
that. I learnt a lot. 

You must make sure the hole 
positions get marked out right. 
Then you hove to hold the metal on 
the drill. If you don' t hold it by 
fixing , it might suddenly turn and 
slice your fingers, so Bx it down to 
a wood block first! 

Then file off all the sharp edges 
on the holes. Bend up the edges in 
the proper places, help everyone 
bolt on the ports and dials and the 
boards. When it all works, you 
hove a radio! 

This one is a transmitter and I 
really think it is a great kit for 
Novices (I hope to do the course 
soon with the dub leader G3JIX), 
and you people out there should 
build one. If you do, write to us 
and let us know. 

Daniel (Novice student) 

Clult Conclusions 

Keith G7JRZ and Ross G7JUT 
sum up the club conclusions: 
Although Ross and myself ore class 
B licensees, and Richard is a B 
class Novice with the others being 
Novice students, we con still soy 

The completed Howes MA4 
microphone amplifier kit. 

the A T160 with v.f.o. is a very 
acceptable starter rig . 

The rig covers two bands, in 
which to gain experience on h.f. 
with the relatively local stations. 
On the other hand, it would be 
great to hear of the first 
transatlantic QSO with on AT160, 
perhaps by a Novice! 

The transmitter puts out a 
generous 1 OW p.e.p., or if you 
prefer QRP, it con be varied down 
to 500mW. The only drawback is 
that on antenna for these bands is 
very long . That might limit the 
appeal of this kit if you live in a 
house with a small garden . But a 
centre loaded whip con give a 
good account of itself on 1 .BMHz, 
when used in small spaces. 

Specifications Very 
Goocl 

The specifications seem very 
good, at least to my relatively 
inexperienced eye. Carrier 
suppression is 0 to 40dB, therefore 
you con use o .m. port suppressed 
carrier, or wholly suppressed 
carrier, double-sideband 
transmission. 

Harmonic suppression of 40dB 
or better at full -rated power. The 
power required is 12 to 14V d.c. , 
at 2A, so no expensive power 
supply is needed. 

Operation is simple, os there is 
only a carrier level control and 
transmitter power control , apart 
from the frequency control , on/ off, 
mode and TX/RX switches. 

The AT160 provides the basis 
for a very good station, but I felt 
that os it produces c.w., a . m., and 
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"The Howes 1.8 and 3.5MHz transmitter and v.f.o. kits proved 
to be quite within Novice licence holders' construction ability'' 

G3JIX. 
d .s.b., it will be ideal for local 
nets. With this in mind, I would 
like to now ask if any similar clubs 
to ours, would be interested in 
starting a 1.8MHz o.m. 'Club 
Net', or maybe a c.w. net? What 
about a ' 160 Metre' group in the 
Novice gong? 

73s from The Thonet Electronics 
club. 

Keith Stallan G7 JRZ and Ross 
Collins G7JUT, on behaif of the 
Thanet Electronics Club members. 

Note: The Thanet Electronics 
club is based in Margate, Kent. lt 
has been established for over ten 
years, and is led by Ken Smith 
G3JIX. At present the club is 
promoting amateur radio and the 
Novice licence in Thanet. 

Summary 

The Howes 1 .8 and 3 .5MHz 
v.f.o. and transmitter kits proved to 
be quite within Novice licence 
holders' construction ability. 

I believe the practical part of 
the Novice Course has mode a 
very la rge step forward in reviving 

amateur radio home eq~ipment 
building. The young people taking 
part in the team effort to build the 
kits en joyed themselves and 
learned a great deal. 

The testing stage needed some 
simple equipment, a little help from 
me and a receiver. But once we 
started to see indications of the r.f. 
output, and a dummy load lamp 
lighting up brightly, that was really 
all that was requ ired. 

The null ing out of the carrie r for 
the d.s.b.s.c. (double-sidebond 
suppressed carrier) mode caused 
no trouble. On c.w. the note is 
clear and completely chirpless, 

providing a T9 note . Everyone at 
the Thonet Youth Electronics Club 
were very impressed with the value 
of the kits, for both experience and 
educational purposes. 

Top Bancl CW Net 

As Keith has a lready said , if 
any other members from similar 
club reading th is article, is 
interested in a 1.8MHz c.w. net, 
we would be pleased to hear from 
them. We would be especially 
interested especially if they hove or 
intend build ing the kits reviewed in 
this article. 

Manufacturers Specifications (Typical test results for 0 correctly constructed unit) 

T ronsmitter output power 
Carrier suppression (adjustable) 
Harmonic suppression 

lOW p.e. p. (2.5W carrier on a .m.) variable down to less than SOOmW. 
from 0 to 40dB 
40dB or better at full rated power 

We must thank C. M. Howes Communications 
for the opportunity la build, test and try the kits to 
make up the AT160. The AT160 costs £39.90 and 
the VF160 costs £22.80 plus post and packing at 
£1.20 and they are available direct from the 
company at Eydon, Daventry Northamptonshire 
NN11 6PT, tel: (0327) 60178. 

-50dB or better CW carrier leakage (key up) 
Frequency control 
Frequency coverage with external v.f.o. 
Modulation input for full modulation 
Power requ irements 

Crystal or ext. v.f.o, of -1 OdBm 
1.8-2MHz and 3.5-3 .8MHz 
approx. SOOmV p.p. 
12-14V (13 .8V recommended) 

Current consumption 2A (a pproximate) 

C.M.HOWES 
COMMUNICATIONS 

NEW HARDWARE PACKAGES 
Now your home brew gear can look as good as factory equipment! With our 
interlinking range of kits it has always been possible to expand one of our simple 
receivers into a transceiver by adding the relevant transmitting kits. Now we can also 
offer custom made metal work to give the project a really high standard of finish . 

Receiver kits start at £15.90 for single band SSB/CW. Transmitters start at £14.80 
for single band CW. A transceiver "hardware pack" costs £29.90. 

If you are just starting shortwave listening, studying for a Novice Licence, or an 
experienced operator needing a ORP rig for home or holiday use, we have a good 
selection of high quality, easy to build kits for you to choose from. The beauty of 
HOWES KITS is that you can start with a beginner's receiver and upgrade to a 
transce ive r in easy stages. A full range of matching accessories is also available. 
Please send an SAE for further information. We have too many kits to even just list 
them here! 

ANTENNAS AND PRE-AMPS 
AA2 ACTIVE ANTENNA for 150kHz to 30MHz 
The HOWES AA2 is the active antenna to use for general coverage HF reception. Broad­
band performance that does not tail off at the higher frequencies. The neat, compact answer 
for those with limited space, holiday use, mobile operation etc. Two selectable gain settings, 
local or coax powering (12 to 14V) IP3 +38dBm. Easy to build and much liked by 
customers I 
AA2 Kit: £8.50 Assembled PCB module: £12.90 
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Mail order to: EYDON , DAVENTRY 
NORTHANTS NN1 1 6PT 
Tel : (0327) 60178 

AA4 ACTIVE ANTENNA FOR SCANNERS 
The HOWES AA4 gives fu ll coverage from 25 to 1300MHz in a neat compact package. The 
antenna is only just over 16 inches long , and is designed to be the answer to 
space/visability problems for home or portable operation. A low noise microwave IC is used 
as the active element. This 'high tech' approach gives good performance with a low parts 
count, making construction straightforward. Reviewed in the November '90 Short Wave 
Magazine. Excellent performance in a small space! 
AA4 Ki t: £19.80 Assembled PCB modules: £26.80 

SPA4 BROADBAND PRE-AMP 
The HOWES SPA4 is a low noise IC pre-amp covering 4 to 1300MHz for use with wide band 
passive antennas (discones etc). If signals tend to be rather week in you r area, then the 
SPA4 could be just what you need I 
SPA4 Kit: £14.90 Assembled PCB modules: £20.90 

~ADD-ON DIGITAL 
~READ OUT 

The new HOWES DFD4 Digital Frequency Display adds 'Digital Readout' to analogue type 
receivers and transcievers. If you own an FRG?, FT101 , TS520, etc., then we had you in 
mind when we designed this kit. You can even add digital readout to a surplus WW2 
receiver, or domestic broadcast set. 

The DFD4 can accomodate any IF lrequency offset, VFDs that tune normally or 'backwards' 
-all with a resolution of 100Hz. Versatile indeed! A small buffer module for easy connection 
to the radio is included in the kit. Why not give me a ring to discuss its use with your rig , or 
send an SAE for more details? 
DFD4 Kit: £39 .90 Assembled PCB modules: £59.90 

PLEASE ADD £1.20 P&P to your total kit order (£3.00 tor hardware). 

HOWES KITS are produced by a professional RF design and manufacturing company. They 
contain a good quality printed circuit board with screen printed parts locations, full clear 
instructions and all board mounted components. Sales and technical advice are available by 
phone during office hours. Please send an SAE for our free catalogue or specific product 
data sheets. Normally all kits are in stock and delivery is within 7 days. 

72 & 73 from Dave G4KQH , Technical Manager 
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ACCEPTOR UNITS (Tunable Pre-Selectors) made by Marconi tor Army. tunes 2/29 MHz in 4 
bands with direct calibrated scale with 10.1 slow motion drive as two tuned circs per band with 
high Q coils for 7511. Ae circs mounted on 19" panel r high 14" deep no power required. these 
were made for use with the R234 Rx to improve image rejection. Can be used with most Rx with 
50/?Sfl Ae circs to improve image rejection & improve Ae matching . With Circ etc. £32 
SCOPES Telequip D. tOt t general purpose dual trace t 0 Meg lightweight scope, Crt 4x3'""· 5 
mmi/V Cm. X5 Mag etc. tested with circs. £165 Advance Dual trace OS2200. A 25Meg with 
storage Modes tO Miii/V Cm, Delay T.B. CRT 10x6 Cm. tested with book. £195 ALARM UNITS 
Racal Gaurdall type IR747 L Intra Red intruder detectors tor use on 12V DC. Range 15Mts at 90' 
to sensor with inst leaflet £16.50 RF AMP part of Army D. 11 Tx nom 2122 Megs as 2x CV2130 
valves nom 400 watts CW uses Swt &Var Capacitor plus-roll on· roll of lnductor for tuning 
mounted on 1 9" panel as int Filament supply reqs ext HTs with circ. £95 Also available Tx Synth 
unit with crystals £85 AERIAL SWT with small 24 V DC motor at 60 RPM for switching dipoles in 
freq range 25150 Megs in neat case with BNC connec. £11 .75 SIG GENS American services 
type URM-268 small general purpose AM sig gen 41405 Megs in 6 bands int mod at 40011000cls 
Carr/Mod meter, Var 0 /P to 100 mV into son for use on 115V 50Hz 40W tested with book & 
aces £95 COAX SW manual rotary coax swt 1 pole 6 way son with N type connec 1/4" shaft with 
Tx interlock micro swt x5 £28 AERIAL SW type J part of Rt 15415 AIC radio inst £18.50 ARMY 
HEAD & MIKE GEAR Clansman type with close fitt ing ear pads & short boom mike with 7 pin 
connec. £12.50 AFV type these have larger ear pads with short boom mike & 7 pin plug both 
nom 1001/3000 £16 .50 ARMY Rx R234 2127 Megs in 25 bands larger unit in 4ft rack 
AMISSBIDSBIISB/CW/FSK further details on request £t 95. 

Above prices inc catr. & VAT. Goods Ex e<M>ment unless stated new. 2 x 24p slalrps for 1st 4711. 

A. H. SUPPLIES Unit 12 Bankside Works, Darnall 
Road, Sheffield S9 SHA 
Phone: (0742) 444278 

J. BIRKETT "" ~ 25 The Strati 
RADIO COMPONENT SUPPLIERS d L1nco1n, LN2 1Jf 

E Tel 520767 
AIR SPACED VARIABLE CAPACITORS 10+ 10+20PF@ £1 50, ~ Partners J H Blrkett 
t00+200PF@ £2 50, 208+ t 76 PF@ £2 50, 200 +350 PF@ £2 50, 
250+250PF@ £250, 250+250+20+20+20PF@ £2.50, t80+350PF J L B1rkett 
with double geared slow motion drive@ £2.50. 
MINIATURE FILM TRIMMERS 10pf,22pf, 40pf, 60pf, t25pf all at 20p each. 
CERAMIC TRIMMERS 1 Opf, 20pf. 60pf all at20p each. 
HIGH VOLTAGE CERAMIC CAPACITORS Wire ended 1000pf tOKv.w.@ 60p, 4 for £2.00. 
FETS 2N3Bt9@ 25p, J304@ 20p, J230@ 20pm 2N3823 @30om 2N3824@ 30p, 3SKB8@ 
60p, 3N20t @ BOp. 
POWER TRANSISTORS 2N3055@ 5 for £2 BOY90@ 5 for £2. 
WIRE ENDED R.F. CHOKES 100mA BOO~@ 45p, 7.5mH@ 75p, tOmH@ BOp. 
DUAL TRANSMITTER RECEIVER 860MHz in Special Alloy Project Box, Size 253xt9tx65mm 
with 2xN type sockets, 2xBNC sockets, 3 pin XLR fixed plug, 8x ceramic tO. 7MHz filters, t -
27C256+6, LM340TS, 32 asserted I.C.'s, 2x 6 volt low profile relays, R.F. Section all SMD cteves, 
very interesting unrt@ £3.65 (P&P £1 .95) 
TEST SET For checking relays AT 4557 in polished wooden case with hinged lid meter lever 
switches etc. @ £25 (P&P £6). 
SPECIAL TRANSMITTlNG TYPE POSTAGE STAMP TRIMMERS 250 TO 1000PF@ 65P 
EACH. 
THYRISTOR (S.C.R.) 400 PfV25Mf'@95PEACH. m; t Mf'SC.RSLMESTID tO Fffi£1.00. 
M LEAD Approx. with 2 N type plugs@£! .50. 
ACCESS AND BARLCAY CARDS ACCEPTED P&P~LTder£S,ctMFFIEELrtlssc:tav.<lesa<i 
CM HOWES KITS available by post and for callers. 

NEW! 40M QRP TXIRX KIT 
COMPLETE TO THE LAST NUT! 

* 2W CW OUTPUT 
* 7 .0-7 .1 MHz 
*STABLE VFO 
* SIDETONE 
* RIT 
*AUDIO FILTER 

* CASE AND ALL HARDWARE INCLUDED * 

DTR7- KIT £87.50 READY BUILT £140.00 
Post1 packing & insurance £3.00 

Send SAE for Brochure or call A/an, G4DVW on 060'2 382509 

7~~~L!~~S!!g!i!~~ ale 
(Callers by appointment only) 

SPECIAL NOTICE TO READERS 
Although the proprietors and staff of Practical Wireless take reasonable 

precautions to protect the interests of readers by ensuring as far as 
practicable that advertisements in Practical Wireless are bona fide. the 
magazine and its Publishers cannot give any undertakings in respect of 
claims made by advertisers, whether these advertisements are printed 

as part of the magazine, or are in the form of inserts. While the 
Publishers will give whatever ass istance they can to readers having 

complaints, under no circumstances will the magazine accept liabil ity 
for non-receipt of goods ordered, or for the late delivery, or for faults 

in manufacture. Legal remedies are available in respect of some of 
these circumstances, and readers who have complaints should address 

them to the advertiser or should consult a local Tradings Standards 
Office, or a Citizen 's Advice Bureau, or their own solicitor. 
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«;r 11 c.Q) ;~~~i~~~:r.... 
at 1ts Best. 

We have recently acquired the licence for the 
production and marketing of all aluminium products 
previously manufactured by Western Electronics Ltd. 
The principal products are the Al.l!MASI high strength lightweight 
aluminium tower, the OX-PENETRATOR series of Tribander beams and 
vertical antennas e.g. 
OX-6V 6 Band Vertjcal Antenna ................ .. .............................. £175.00 inc VAT 
Built to the traditional high quality of the existing CAP. CO products, the 
addition of these items will expand considerably the range of antennas 
available from a British manufacturer. 
BUILD YOUR OWN LOOP - Complete Kits 
AMA3 Kit covers 10-20m ......... .......................................... £308.15 + £10.00 p&p 
AMA5 Kit covers 30-BOm ......................... ........................ £398.85 + £15.00 p&p 
(Individual parts available.l 
AMA-3 1 0-20m . . ....................... £339.59 + £15.00 p&p 

AMA-5 30-80m ......................... £463.30 + £20.00 p&p 
!Only two aerials needed for continuous coverage from 3.5 to 
JOMHz.l 
COST Of TWO AERIALS .. .. ........... £716.85 +£38.011 p&p 
COST Of TWO KITS ONLY ......... £621.05 + £25.00 p&p 
This offer includes control box, clamps and cables. 

NOW AVAILABLE 
AMA-6 covers 12·40m ......... £377.911+ £15.00 p&p 
AMA-4 covers 80-1 60m .......... £541.70 + £30.00 p&p 
SPC-100 ATU This small budget priced ATU designed 
with low power operator and short wave listener in 

Max powec 300 watts PEPm1n.~.-~~~· ··~·~·c·~ c~v~~~~--.. ~--~~-~~~e+ 'ts"&; ~::' 
SPC-3000 lkW A.T.U .............................................................................. £267.50 +£10.00 
SPC-30000 3kWA A.T.U .................................................................... .... .£386.00 + £10.00 

Why settle for less- by the best, recognised as the A.T.U.s that really works! 

Build your own ATU tor ....................... .. .................................................... £75.55 
CAP-25S ................ ..................................................... ....... ... ....................... £20.60 
CAP-25T .................................................................................... . ... ........ .£25.10 
Roller Coaster ........................................................................ £29.85 + £4.50 p&p 

NEW PRODUCT 
CAP.CO All Band HF Variable frequency Antenna Modern interpretation of Joystick Antenna 
redesigned using up to date materials. When used in conjunction with a good A.T.U. e.g. SPC-
30000, power output of 1Kw can be achieved. Covers all bands 1.8 to JOMHz. Ideal Chrislmas 
present ONLY . .. ................................................ .£35.011+ £5.00 

For more information on any of our products including high power 
A TUs, Loop Antennas for commercial use, send an SAE to: 

CAP.CO ELECTRONICS LTD, Unit 28, Penley 
lnd. Est., Penley, Wrexham, Clwyd LL 13 OLQ. 

Tel: (0948) 74717 Fax: (0948) 74728 

8 OATONG 
Clayton Wood Close 
West Park 

ELECTRONICS LIMITED 
Leeds LS16 6QE 
Tel: 0532 744822 
Fax: 0532 742872 

For products you can rely 
upon to give amazing results 

For information on Active 
Antennas, RF Amplifiers, 
Converters, Audio Filters, the 
Morse Tutor and Speech 
Processors send or telephone 
for a free catalogue and 
selective data sheets as 
required. 
All our products are designed 
and made in Britain. 
Orders can be despatched 
within 48 hours subject to 
availability. 

ale- VISA AND ACCESS WELCOME-~ 

IJ))))) ) ) ) ) ) 
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COMMUNICATION CENTRE 
OFTHENORTH 

The largest range of communications equipment available in the North. 
Full range of receivers, transceivers, antennas, power supplies, meters. 
Ali tubing- wall brackets- rotators- insulators. 

FULL KENWOOD RANGE IN STOCK. 
BUTTERNUT 
Hf2V 40-BOM vertical ................................... .... . £143.77 
20MRK 20M add on kit ....................................... £34.25 
HF6VX 6 band vertical ... . . ............... £182.97 
TBR160S 160M add on kil ...... ----------····---- ---······ £55.16 
HFSB Triband Mini Beam ........................... .. .... £240.11 
NEW R5 5 Band Vertical ------···· --- -----· ····----·- ···· £268.n 
CUSHCRAFT 
A33elementTriband .................................. £331.86 
A4 4 element Triband ............. ......................... .. £408.75 
10-3CO 3 element 10m .......... ......... .... ............... £123.51 
15-3CD 3 elemen115m .................................... £143.06 
20-3C2 3 elemen120m . .................................... £244.07 
AP8 8 band 25ft vertical .... . . ... £185.50 
AV5 5 band 25ft vertical ....... ............................ £123.00 
RS 5 Band vertical Antenna .. . ........... .. ... £268.84 
15 element 2 Boomer .. . .. ........................... £98.95 
ANTENNA TUNERS 
Kenwood AT230 ............................................... £213.20 
MFJO Random Wire Tuner ....................... .... ..... £46.06 
MFJ945C 300 wan Versatuner .............. ............ £99.45 
MFJ948 Mkll300 watt Tuner ........................... £123.37 
MFJ986 Roller lnductor Tuner ........................ £324.00 
MFJ989B 3kWATU ......... .......................... £377.00 
MFJ 949C JOV watt tuner... .. .... ... £172.00 

SCANNING RECEIVER RANGE 
ARJOO Base Station ......................................... £711.63 
AR2002 Base Stalion ..................................... £497.58 
AR950 Base Station ..... .... ........... ........ .. ........ £254.31 
AOR 2000 Hand Held ......................................... £259.00 
ADR 2500 Base Receiver ............................ £419.00 
AOR 2800 Base Receiver ... .. .................. £395.00 
VT125 Air band Receiver .. ........................... £119.00 
RS37S Airband Hand Held .............................. £64.77 
ICOM R7000 Base Station .............................. £1010.48 
R535 Airband Base Station ......... ..................... £240.11 
WIN 108 Hand-Held Airband ................ ........... £178.81 
SWR/POWER METERS 
SX200 1.8-200MHz .. ... .. ...... .. £66.42 
SX400 140-525MHz .............................................. £10.n 
W510 1.6-JOMHz .......... ........................................ £10.n 
OIAWACN410M35-150MHz ............................. £63.06 
DIAWA CN460M 140-450MHz ........................... £66.82 
NS660P 1.8-150MHz +PEP .............................. £117.50 
DUMMY LOADS 
MFTJOO Watt D. load ...................................... .... £34.23 
TenTec 300 Watt Dummy load ....................... .. £33.n 
l20 20 Watt Dummy load ______ ............................ £22.48 
MFJ1701 6 Way Antenna Switch ..................... £4G.OO 
MFT202B Antenna Noise Bridge ............... ..... £69.37 

A RJU RANGE OF RECEIVERS FOR AIR-BAND· MARINE- SHORT WAVE- AVAILABLE 

GSRV full size £18.91 half size £16.35. full range of Antenna - NEW HIGH POWER GSRV ANTENNA £28.61 
GSRV 160-10M Antenna £28.50 Accessories plus full range or VHF- UHF - Hf mobi le antennas. 

full range of RSGB and ARAL pulications in slack. 
Part Exchanges welcome. Sencond hand lists daily. 

Send S.A.E. for details of any equipment. 
HP terms. Access/8arclaycard faci lities. 

Open 6 days a week. 24 Hour Mail Order Service. 
Goods normally despatched by return of post. 

POSTAGE-CARRIAGE EXTRA AT COST. 

AKD PRODUCTS NOW IN STOCK 

0130N Wideband Discone Antenna 
25-1300MHz .................................. £81 .72 
6 Metre 3 El Beam .......................... £26.56 
SOM Copper Antenna Wire ........... £7.10 
HS508 1-11kWBalun .................... £25.12 
BENCHER KEYING PADDLES. 

Phone 0942-676790. 

STEPHENS JAMES LTD. 
47 WARRINGTON ROAD, 
LEIGH, LANCS. WN7 lEA 

SURE DATA 
AMSTRAD REPAIR AND SECOND USER SALES 

Christmas is almost here and this year we've tried our best to give you value 
for your hard earned pennies. 

To start with we have new PC1640 DD with ECD monitors at £449, 
PC2086/30 systems mono vga £515, colour vga £615, PC2286/40 
systems monovga £615, colourvga £715, all with 12 month warranty, VAT 
and carriage included. The Second User dept has PCWs and PCs starting from 
£200 plus new and second user drives and hard cards, so phone to see what's 
on offer. The repair dept. is always glad to diagnose faults over the phone and 
give you an estimate of cost (but not on Christmas day). 

A Merry Christmas to you all. 
73 John G3TLU 

S U RE DA"T"A DEPT PW, UIIT 5, STAM..EY HOUSE, 
• I • STAIILEY AVENUE, WEMBlEY, 

TELEPHONE & FAX: 081-902 5218 MDDXHA04JB(opposltellorolllyAnnae) 

Second User HOTLINE: 0831 616519 (After hours) 

ALL 
VALVES 

Phone for a most 
courteous quotation 

081-743 0899 

& TRANSISTORS 
We are one of the largest stockists of 

valves etc. in the UK. 

COLOMOR (ELECTRONICS) LTD 
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170 Goldhawk Road, London W12 8HJ 
Tel: 081-743 0899 Fax: 081-749 3934 

TX-3 RTTY CW ASCII TRANSCEIVE 
High performance, low cost. Unbeatable features. BBC, CBM64 tape 
£25, disc £27. SPECTRUM tape £40, +3 disc £42 inc adapter board. 
VIC20 RTTY CW program tape £20. All need our TIF1 interface or a 
terminal unit. 

GX-2 FAX SSTV TRANSCEIVE 
All modes of FAX and colour/mono SSTV. Review in July 91 Rad 
Corn. BBC only. Complete system only £99 or £119 with FAX direct 
printing option. 

RX-8 MULTIMODE RECEIVE SYSTEM 
Fax to screen and printer, colour SSTV, HF and VHF PACKET, RTTY, 
AMTOR, CW,ASCII, UoSAT. Every feature. Full disc, printer support. 
Review in July 91 Rad Corn. BBC only. Complete system only £259. 
DISCOUNT for RX-4 users. 

RX-4 RTTY CW SSTV AMTOR RECEIVE 
Still a best-seller. BBC, CBM64 tape £25, disc £27. VIC20 tape £25. 
SPECTRUM tape £40, +3 disc £42 inc adapter board. All need ourTIFI 
interface. SPECTRUM software-only version £25. 
TIF1 INTERFACE for best HF & VHF performance with our software. 
Kit £30, ready-made & boxed £40. Only with TX-3 or RX-4 software. 

APT-1 WEATHER SATELLITE MODULE 
Converts satellite signal for display on any FAX system. £59. For use 
with RX-8, all connections included and price only £39 if ordered at 
same time as RX-8. 

FAX AND WEATHER SATELLITES 
Full resolution charts and greyscale pictures from any SPECTRUM 
computer to a dot matrix printer. FAX £80 or WX SATS £99, both 
£139. 

Also MORSE TUTOR £B. LOGBOOK £8. RAE MATHS £8 for BBC. CBM64. VIC20, 
SPECTRUM. BBC LOCATOR with UK, Europe, World maps £10. All ava ilable on disc 

£2 extra.Fu/1 into svsi/sb/e on everything. PI esse ssk. 
PRICES INCLUDE VAT AND P&P BY RETURN 

~!:!technical software (P.w., -- vtsA I 

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

Having difficulties with THE RAE? 
Plt/T E/ut,.ol((c.r have produced a 3 hour video on "RAE Math• ONLY" to 

help with the RAE Exam. ALSO: RAE COURSE on video. 
Contains nearly all you need to know for the Radio Amateurs Examination. 

Both videos £25.00 each incl. p&p. VHS only. 

P/1/TEiut,.(}l(fC~ 21 E&rbo.l(" 8u.dfo.dle,ij{ /JwPI( Tl(11 o!J!I 
{;le,piol(e,: (036;) 13'133 

READERS 
Please mention Practical Wireless when 

replying to advertisements. 

COMMODORE 64 
PACKET 

PACKET ON THE COMMODORE, WITHOUT A TNC! 
Yes, it's true, you .c..a.n run packet on a Commodore 64 without the need 
for a costly TNC. We offer a dedicated packet modem, together with a 

free copy of an excellent public domain programon disc or tape, please state. 
This really is the inexpensive way to get on the air with Packet Radio. 

MODEM with FREE SOFTWARE ONLY £50.00 
Send large SAE (33p stamp) for details of all our products. 

J.B.P. ElECTROniCS LTO. 
~ 

Unit 45, Meadowmill Estate, Dixon Street. 
Kidderminster DY10 1HH Tel: (0562)753893 
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Joan and I have worked as free-lance 
journalists for many years. Through­
out that time, we have tried to make 
life easy for all concerned by having 
good quality ' print bashers '. They 
area vital tool that commits our work 
to paper, in whatever way that our 
respective editors and paymasters re­
quire. 

Sturdy Typewriter 

Nearly 40 years ago we jointly 
used a sturdy, mid-I930s Underwood 
typewriter. This sufficed for some 
time unti l the 1960s, when a Smiths 
portable joined the team. The 'expert ' 
advice that such a machine would not 
last, turned out to be utter rot because 
this relatively light-weight machine 
proved very reliable. As a result the 
Underwood was pensioned off, and 

!WFJ2KUK 

Ran Ham chats about 
typewriters this month, and 
then Leads on to discuss the 

descendants - the word 
processor and computer! 

another light-weight, a Brother port­
able, began work in our office at home. 
This, like the Smiths, did a super job 
and really worked beyond the call of 
duty . 

As time went by the portables were 
replaced by acoupleofOiympia busi­
ness machines. These machines were 
followed by a pair of Smiths Corona 
electrics which took us into the 
'computer' era. We kept to the same 
tools so that we could ease each others 
workload, and there was always a 
spare machine in the event of a 
breakdown. It is unwise for a journal­
ist to rely on a single typewriter be­
cause editors have deadline dates for 
copy which must be met, and if the 
'gremlins' do get in to the works it 
wi 11 of course be at that important 
time. Having said that, after the 1987 
hurricane we had no electricity for 12 

days. I had to move my Amstrad PCW 
to a friends house, where the supply 
had been restored , to complete my 
work for the PW deadline. 

Computers 

The frrst computer I purchased, 
some 15 years ago, was a beautifully 
made Sharp MZ80. This was an all­
in-one package with its mono-moni­
tor and tape deck fixed to the top of the 
keyboard. I learnt the fundamentals 
of computing on that Sharp and a bit 
more on an Oric. 

However, following a request to 
include slow-scan television in my 
writings for PW, I changed to a Sin clair 
48k Spectrum which proved ideal for 
the job. The ' twittering ' tones of the 
SSTV signal were taken from the au­
dio output of a Ken wood communica-

, l~R2KUK 
!DE. I DE. • ' 
iOT6DP 

OT6DP 
Fig. 1: SSTV print-out by John Scott 
(Glasgow). 
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Fig_ 2: PCW 
showing 
external 3.5 
disc drive. 

Fig. 3: Sunspots on September 25th. 

Fig. 4: Sunspots on October 7th. 

tions receiver and fed , via a screened 
lead, to a jack socket on the rear of the 
Spectrum. The software was loaded 
from a tape recorder, and the pictures 
were seen on the computer's monitor, 
a JVC TV receiver and an Alphacom 
32 printer was used for hard copy, an 
example of which is shown in Fig. 1. 
This was received by John Scott 
(Glasgow)ataround 14.230MHz, who 
had a similar system. 

I also reduced the computer radio 
interference to a tolerable level by 
keeping it well away from the receiver, 
and screening the long wire antenna 
between its point of entry at the win­
dow and the socket on the set. No 
doubt I could have done more but this 
was enough for my particular needs. 
The electric typewriters finally gave 
way in the 1980s to word processing 
on Tatung Einstein computers, and 
although I used mine mainly for PW 
work, Joan wrote the whole of her 
third book, on Storrington, on hers . 

Compatibility between our com­
puters is just as essential as it was with 
the typewriters, but now we could 
have the best of both worlds. Joan had 
an Amstrad DMP2000 (dot matrix) 
printer connected to her Einstein and 
I had a Silver Reed (daisy wheel) with 
mine. By now 'PW Publishing' were 
taking work on disk and in order to be 
compatible with them, we changed to 
the Amstrad 8000 series computers 
and installed a couple of PCWs. 

Using word processors meant no 
morerunningeraserribbonsordipping 
into the Tipp-Ex, to correct typing or 
spelling errors (not that we made any, 
hi) or bashing out an extra sheet of A4 
when a late, but important letter, ar­
rived from a reader. This could all be 
done on screen with LocoScript soft­
ware, saved to 3in disk and posted to 
PW on that media. To sati sfy our 
requirements for larger storage, I fit­
ted additional memory chips and an 
external 3.5in drive, centre ri ght in 
Fig. 2, to each machine thus giving us 
an extra 720kb of disc storage space 
and the ability to use much cheaper 
discs. In June 1989, I added an 
Amstrad PC2086 with double 3.5in 
drives , high resolution colour moni­
tor and mouse to my office. This ena­
bled me to make sketches and illustra­
tions for my articles with 'Windows' 
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software and the ability to run more 
astronomical programs. 

Recently we finally ended the PCW 
era by moving the 2086 to Joan 's 
department and installing an Amstrad 
PC2286, with a 40MB hard disc, in 
mine. Then came a problem (just one, 
hi), most of Joan 's research work and 
some of mine was stored on about SO 
PCW formatted discs, most of which 
would have to be transferred to MS­
DOS to run on the PCs. Fortunately 
the extra drives on the PCWs were 
3.Sin, the same as the new PCs, which 
meant we could use the ' pcw-2in I, 
Version 2 ' program, supplied by 
Moonstone Computing, Unit 14 , 
Strathclyde Business Centre, Clyde 
Street,CiydebankG81 IPF,at£29.95 
inc. VAT & postage in the UK. 

Disk Conversion 

I found that the ' 2in I ' program is 
very user friendly , especially as all 
the instructions are on screen and you 
can watch the work taking place. The 
procedure is to load CP/M into the 
PCW, and at the ' A' prompt, insert 
the program disk into drive 'A' and 
type '2 inl '. 

When loaded the screen is divided 
into four squares. The top left is 
highlighted with the instructions, 
lower left, Drive M, is a RAM disk 
and the upper and lower right repre­
sents the PCW 's 'A' and ' B' drives 
respectively. These panels are selected 
by the TAB key and the files by the 
cursor keys. Briefly, the 3in disk with 
my work was placed in drive 'A ' and 
by press ing ' L' the disk was logged in 
and my four LocoScript ftles were 
shown in the square. These were then 
tagged by the '+' key and transferred 
to drive ' M' by typing 'C ' (Copy 
Tagged Files). I then instructed the 
program to ' Format ' drive 'B ' and it 
replied with a menu from which I 
selected MS/PC-DOS 720K. After this 
I tagged the files in drive ' M' and 
asked the program to 'C'opy them to 
the new format on drive 'B' . 

All of our files that I converted by 
this method worked inside LocoScript 
version 1.5 on our PCs. I have also 
used '2in I ' for sorting flies on our 3in 
di scs. It is worth a phone ca ll to 
041-941 3120, or letter, to Moonstone 
to see if this program will meet your 
particular needs. 

Astronomy Yearbook 

The 1992 Yearbook of Astronomy, 
edited by Patrick Moore (Selsey), is 
currently available in hardback (ISBN 
0-283-06094-8) at£ 12.99 and in pa­
perback (ISBN 0-283-06095-6) at 
£9.99. The book contains star charts 
1992, as seen from both hemispheres, 
in addition to details about ec lipses, 
comets, meteor-showers, phases of 
the moon and position of the planets. 
Those of you who are active in the 
fields of both radio and astronomy 
should fmd this work a super refer-
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Fig. 5: Storm clouds over 
Sussex. 

Fig. 6: Storm clouds over 
Kent. 

ence book throughout the coming year. 
At least a dozen various types of 

astronomical programs for the PCs 
are li sted by 'The Public Domain And 
Shareware Library' (PDSL ), 
Winscombe House, Beacon Rd , 
Crowborough, Sussex TN6 I UL. A 
call to Rod Smith on (0892) 663298 
will give you the latest gen. I have 
their excellent program 'The ight 
Sky' which I hope to review fu lly in 
the future . What I have seen so far is 
fasc inating, especially the way it 
produces star maps for almost any­
whereonearth. lt alsoprints the names 
of some stars on screen, plots the 
conste llations and gives information 
about the sun, moon and the planets. 

Solar Reports 

Patrick Moore starts off the solar 
reports and kind ly provided the 
drawings of the large sunspot group 
that he observed, by the projection 
method, at 1900 on September 25, 
Fig. 3 and the ' spotty ' state of the 
sun 's disc at I 5 I 0 on October 7, Fig. 
4. C mdr Henry Hatfield 
(Sevenoaks), using hi s 
spectrohelioscope, located two sun­
spot groups, 17 filaments , four qui­
escent prominences (qp), a large 
' hedgerow' qp on the SE-limb and a 
medium pillar prominence on the East­
limb of the sun at 1145 on September 
17 and 14 fi laments and eight small 
qps at 1317 on the 22nd. He also 
recorded individual bursts of solar 
radio noise, at 136MHz, on the 16th 
and 25th . Ted Waring (Bristol) 
counted I 5 sunspots on the 19th and 
in Glasgow, Ron Livesey using a 2in 

refractor and a 38mm projection 
screen, located five acti ve areas on 
the sun 's disc on the 12th and four on 
the 25 th and 26th. Clive Brook 
(Plymouth) using a 60mm refractor 
and projection screen, observed three 
sunspot groups on days 17, 18, 20 and 
22 and four on the 21st and 25th . 

Lightning Response 

Your response to my rai sing the 
issue of thunder and lightning in thi s 
column, prompted me to include the 
'stormy ' photographs that I took from 
home, Fig. 5, on June 13 and from 
Sissinghurst Castle in Kent, Fig. 6, on 
the 14th. Anything is possible with 
clouds like that. However, your letters 
have also mentioned ' ball-lightning' 
and 'Saint Elmo's Fire' , so I looked 
these up , especially after reading the 
following note from John Wood­
cock (Basingstoke); 

"A few years ago a friend told me 
of a day light thunder-storm he had 
been watching in the village where he 
lived. He saw a yellow/orange ball of 
light drifting along the tops of an 
avenueoftreesabout lOO yards away , 
when it exploded with a bang ' like an 
airburst shell in WWI ' to quote his 
words." 

John wonders if that was ball ­
lightning and he also told me that hi s 
aunts, li ke mine, would shut the 
windows and cover the mirror during 
a thunder-storm. One of my weather 
books says of ball-lightning, "A 
number have been observed to drift 
through the air and van ish harmless! y, 
but at other times they will enter 
buildings, even penetrating window 

panes and then explode." 
A sc ience book refers to St. Elmo 's 

Fire as, "A discharge of electricity 
which takes place particularly from 
objects which project into the atmos­
phere, such as the propellers and wings 
of aircraft , or the masts of ships." An 
engineer once told me that he was 
sure he had seen it, during a storm 
after heavy rain, looking like a blue 
glow around a tall radio mast. No 
doubt I will have more on thi s subject 
in future issues. 

Tropospheric Openings 

During the tropospheric openings 
effecting Band 11 on September 18 
and October 6, Simon Hamer ( ew 
Radnor) received programmes from 
Germany and Scandinavia and 
Michael Larsson (Cheadle) received 
French and German stations respec­
ti vely. 

The HF Bands 

I received a report , via my edi tor, 
from Alan C layton (Nottingham) 
who uses an Ieo m 735 and a long-wire 
antenna. In add ition to logging the 
28M Hz beacons LASTEN and 
Z2 1ANB on September 9, he also 
noted "plenty" of QSOs to Canada 
and the USA and , at 2200, on 
14.200MHz he heard a contact be­
tween 'G4' and ' VP ' . I could not 
reply to your card AJan because you 
did not give your address. 
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PROBLEMS WITH YOUR RIG? 
We are the major servicing/repair centre for all amateur, PMR and commercial radio equipment ... 

KENWOOD 
YAESU 

*Suppliers of all these makes and offering a full service 
and spares back-up 

0 
ICOM 

*Supply and installation of all PMR and commercial radio 
systems 

*Guaranteed 7 day turnaround (subject to spares 
@ MOTOROLA availability) 

*Collection and delivery service 
available if required 

and all other major manufacturers * Tralde serv( ice e.nql uirties) 
,·-· "- , we come spec1a ra es 

w~s Castle Electronics are part of West Midlands Electronic & Communication Services Limited who are licensed credit brokers. 

Radiu)· 

TENNAMAST for TILTOVERS RUTLAND WINDCHARGERS 
GM60AL-GM4VHZ-GMONHH 

Our wind up, tiltover Tennamasts are now better than 
ever . We continue to expand the range , and now 
galvanise all our masts to BS729. They are safe and 
easy to use, slim, elegant and economically priced. 

BEAM KITS. Homebrew your own GM4UTP 5 Band 
Quad or VK2ABQ Beam with our low cost kits. We 
can supply Head Units separately to suit 2-3". 

THE HUSTLER. The ultimate mobile now 
available. 

* Free power from the wind * Independent battery charging systems 
* Charging commences at 4mph (2mls) * Charges 6Amps at 22mph (10mls) 
* Ideal for remote telecoms, automatic 

feeders and lighting barns, sheds, etc . 
For free brochure contact: 

Call 05055 3824 (24 hours) for Brochure and 
Into plus friendly technical advice 

TENNAMAST SCOTLAND 
81 Mains Road, Beith, Ayrshire KA15 2HT 0 

IENNA MAS T 

Marlec Eng Co Ltd, Unit K, Cavendish Ctyd 
Sallow Road, Corby, Northants NN171DZ 

Tel: 0536 201588 Fax: 0536 400211 

t~&QI 

QUARZ 
CRYSTALS 

t;IU&,fSLab MARKETING L TD 

P .0. Box 19 Erith Kent DAB 1 LM 
Telephone: 0322 330830 

Fax : 0322 334904 
Telex: 8813271 GECOMS-G 

(Attention QUARTSLAB) 
An 5AE with all enquiries please 
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STOCK CRYSTALS 
CRYSTALS FOR 2 METRES 
HC25 £3.00 FOR ONE CRYSTALor £2.75 EACH FOR TWO 
TX CRYSTALS RX CRYSTALS 
112MHz 30 & 40pF 44MHz Series Res 

14/15MHz 30pF 
Scanner Crystals 
SR9 Crystals £4.00 

RO·R7. SB-S23 

HC6 £3 .30 FOR ONE CRYSTAL or £3 .00 FOR 2 OR MORE 
TX CRYSTALS RX CRYSTALS 
4MHz 30pF 44MHz Series res RO-A7, 820-23 
4 METRE CRYSTALS FOR 70.261N HC6N al £3.60 each or £7 .00 per pair 
TX 8.78250 RX 29.7800 
70CM CRYSTALS 7.00 pair or £3 .60 each 

~~2 ~s/~~l ::J~~~'WU~~~OR~~~~ ~~ U~~l ~U~~I ~B~B ~~ ks15 
Also for MULTI U11 ONLY SU16 SU18 
CONVERTER CRYSTALS IN HC18N AT £3.70 each 
22.000. 38.666. 42 .000. 96.000. 116.000 
FREQUENCY STANDARDS £3.70 each 
HC6JU lOOOkHzlO.OOMHz 
HCI8/U 7.00MHz 10 OOMHz 10.70MHz 48.00MHz IOO.OOMHz 
TONEBURST, I.F. & MPU CRYSTALS IN HC18 £2 .60 each 
7.168MHz (for 1750HZ Tone). 10.245(for 10.7 I .F.) 
3.2768 4.000 5.0688 10.245MHz 15.00000 
YAESU CRYSTALS FOR FT101 's elc £5 .00 each 
Many available ex stock (A list •s available on requesl- please send S.A.E.) 

Full list available on request, please send S.A.E. 

MADE TO ORDER CRYSTALS 
FUNDAMENTALS 

FREQUENCY RANGE PRICE 
1.5 TO 2.0MHz £7 .00 
2.0 TO 4.0MHz £5 .00 
4.0 TO 6.0MHz £5 .50 
6 TO 22MHz £5 .35 
22 TO 26MHz £7 .65 
DELIVERY: Approx . 2 weeks 

OVERTONES 
FREQUENCY RANGE 
3rd OVT 21 .00 TO 60MHz 
3rd OVT 60.00 TO 75MHz 
Slh OVT 60 10 11 OMHz 
51h OVT I 01 .00 TO 126MHz 
71h OVT 125.00 TO 175MHz 
91h OVT 170.00 TO 225MHz 

Unless otherwise requested fundamentals will be supplied for 30 pi load 
capacities and overtones for series resonate operation. 
HOLDERS - supphed for crystals above 2MHz 

HC6/U & HC33/U 1.5-175MHz 
HC18/U & HC25/U 2-175MHz 

HC45 Add £3.75 

PRICE 
£5 .35 
£5.50 
£5 .00 
£11 .75 

£12 .00 
£12 .20 

DISCOUNTS: Price on application for 1 0+ units to same frequency spec. or bulk 
purchases of mi)(ed frequencies. 
COMMERCIAL CRYSTALS: Available on fast delivery and at competitive pnces 
Add 50% 10 the cost of made-to-order crystals for 5-day service. 
CRYSTALS SOCKETS HC25 £0.35 each MINIMUM ORDER CHARGE FOR 
SOCKETS £1 .50 unless ordered with crystals. 
TERMS: Cash wilh order post inc. to UK & Northern Ireland 
Cheques & PO's to OSLL TO 

PRICES INCLUDE P&P and VAT 
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SANGEAN ATS 803A 
(Direct Key-in World Receiver with 

Quartz Alarm Clock Timer) 
----' 

SPECIFICATIONS & FEATURES 

* 150-29.999 continuous tuning with no gaps. Phase locked loop-double conversion Superhet­
erodyne * Full Shortwave/A M/SSB 150-29999kHz No Gaps!+ FM 87 .5 - 108 Mono/Stereo * 
Five Tun ing Functi ons: Direct Press Button Frequency Input Auto Scanning. Manual Scanning 
Memory Recall and Manual Tuing Knob * Built-in Clock and AI ann. Radio turns on au tomati­
ca ll y at preset time and frequency . * Large digital frequency di splay. * Fourteen Memories­
Nine memory channels for your favourite station frequencies. Last selling of mode and waveband 

stored in 5 memories. * Direct 
prcss-bu llon Access to all 12 
Short wave broadcast bands. * Two 
power sources- battery or AC mains 
adaptor. * General coverage of all 
a. m. bands in LW/MW/SW (Dedi­
cated Broadcast Band Coverage on 
all ve rsions) Plus of course the f. m. 
band fo r qua lity sound broadcasts 
in headphone stereo. * SLEEP 
Function turns the radio on or off 
afte r an adjustable time of 10-90 
minutes. * Separate BASS and 
TREBLE controls for maxi mum 
li stening pleasure. * Externa l an­

tenna jack for better reception. * Adjustable r.f. GA IN control to preven t overl oading when 
li stening close to other strong stations or if there is interfercnc. * New improved wide/narrow 
filter(6/2.7kHz) * b.f.o. control (Beat Frequency Osc ill ator) enables recepti on ofSSB/USB/l.SB 
(single side band)and c.w. (Morsc Code) transmiss ions. * Illuminated display to facilitate night · 
time use. * Designed for both portable and Desk Top use. * Five dot LED Signal Strength 
Indicator. 
DIMENSIONS: 29.2cm x 16.0cm (1 1.5in x 6.3in x 2.36in) 
OUTPUT: 1200mW (10% THD) WEIGHT: 1.7kg (3.751bs) Without batteries. Wide/Narrow 
Fi lter Switch. 

£109.95 + £5 check, test and P&P. 

S.R.P. TRADING 
Manufocturm and tlislribuiJJI's of communications equipment 
Unit 20, Nasb Works, Forge Lane, Belbrougbton, 
Nr Stourbridge, Worcestershire. 
Telephone: (0562) 730672 Fax: (0562) 731002 
SHOW ROOM OPENING TIMES: 
Mon- Fri: 9.00- 5.30pm Sat: 9.00- LOOpm Callers welcome. 

£NTERPRISE 

'RADIO 
• Jl APPLICATIONS 
HLTD. 

MK.II MICROREADER 

5 Clarendon Court 
Winwick Quay 
Warrington 
WA2 SOP 
Tel: (0925) 573118 

~~~~~~~'~,~~ the fuss of computers. J g into your speaker 
The easiest way to receiv~& RTTY without all 

socket and switch L'trhe tcroreader 
automatically..idcod 6oth amateur and 
commercial st- s displaying the received text on 

its own LCD screen . The Microreader also fncorporates a MORSE TUTOR 
facil ity that allows you to check both your receiving and sending performance. 
£170.00 

BP34 AUDIO FILTER 
Someone once said that this filter is too good for 
amateur radio use. We, along with hundreds of 
BP34 users would disagree. The BP34 combines 
ease of use with a degree of performance not 
found in any other filter. Exceptionally sharp cut off and guaranteed 80dB 
stopband at1enuation make this filter a must for the more serious user. 
£109.50 

RS232 DISPLA V 
Don't tie up your computer while monitoring. This new unit will display, store 
and print messages sent via the RS232 
output from the MICROREADER or 
PACKET TNC. Text is stored in memory 
and at the same time displayed on the 
large 160 character backlit screen. A 
unique scrolling facility allows you at any ~ 
time to scroll back and forth through over fifty 
screens of text messages while still receiving data. The dtsplay 
incorporates a PARALLEL PORT that allows printing of all or selected sections 
of text at the touch of a but1on £185.00 ~ 

BP12 DATA FILTER .., '~ 
A compact low power filter speclftc~es~ned for data 
appltcattons such as CW. R H'JftACKET. Both audto 
and TTL tone data outputs are vided. Ideal for use with 
computers. £44.00 

All products are guarantaed for two yaara =r&C 
and all prices Include VAT rr...,. 
and postage and packing. 

0692·650077 EASTERN COMMUNICATIONS 
CAVENDISH HOUSE 

HAPPISBURGH 
NORFOLK 

AOR AR2000 . Hand-held 
wide band scanning 
receiver . Improved 
specification . Contin ­
uous coverage 50DkHz-
1300MHz. AM, FM-N, & 
FM-W modes . 1 ODD 
memories and 10 search 
banks . Supplied with 

For the largesl 
selection of 

aerials, receivers. 
transceivers and 
accessories. visit 
lhe UK's largest 
amateur radio 
showroom. We 

also offer a 'next 
day· mail order 

service. 
Internal nlcads, or can 1------l 

AOR AR2800 Base/mobile scanning receiver featuring coverage 
be powered by dry cells . 
Power and charge from 
a ci gar lighter socket 
with lead supplied . AC 
charger and case i n­
cluded. £259 

WE PAY TOP 
PRICES FOR 

GOOD 
QUALITY 

USED 
EQUIPMENT. 

from shortwave to microwaves 500kHz -6DOMHz & AOR AR3000 , Unique top of the range wide band scanning 
800MHz-1300MHz. All mode AM, FM-N. FM-W, and built-in BFO receiver . All mode AM , FM-N , FM-W , USB , LSB , CW . 
for USB , LSB , CW. 1000 memories and 10 search banks. Frequency coverage Is 10DkHz-2036MHz with no gaps . 
Operates from 13.8V OC. Supplied with AC adaptor, DC lead , Supplied with telescopic aerial , 13.8V DC lead, and AC power 
mobile mount and telescopic aerial. £395 supply . £765 
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EVERYTHING FOR THE RADIO AMATEUR.+ FAX. PHONES. COMPUTERS. ANSWERING MACHINES & CAR PHONES 
RETAIL SHOWROOMS OPEN TUESDAY- FRIDAY 9 00 - 5 30 ·SATURDAY 9.00-4.00 

large selection of New/Used Equipment on Show 

AGENTS FOR: 
YAESU • AZOEN • ICOM • KENWOOO • AUNCO ACCESSORIES 

Welz Range. Adonis. Mics, Mutek Pre-Amps 
Barenco Mast Supports. ORAE Products, BNOS Linears & PSU's 

• ERA Microreader & BPS4 Filter. SEM Products • 
• Full range of Scanning Receivers • 

AERIALS. Tonna. Full Range of Mobile Ants. Jaybeam 

BRING YOUR S/H EQUIPMENT IN FOR SALE 

JUST GIVE US A RING 

Radio Amateur Supplies 
3 Farndon Green, Wollaton Park, Nottingham NG8 I DU 

Off Ring Rd .• between A52 fOerby Road) & A609 fllkeston Road) 
CLOSED I 0 .00 am to 5.00 pm 

'l'llt: \ 'IN'I'.U.Ot: " 'IIU:I,t:SS nOOk US'I'I~(.O 
Published regularly contatn1ng 1 OOs of out of pnnt old and collectable w1reless and TV books 
magaz1nes etc Send tour f1rst class stamps for next copy of £2 50 for next four 1ssues 

SCOOP PURCHASES 
EARLY WIRELESS By Anlhony Constable. This excellent book relraces llle pallls ol hislory which 
culminated in the final appearance of the wireless set. Many early sets are illustrated. Much 
information for the the wireless historian. 167 illustration and laminiated boards. Brand new. £8.50 + 
£1.75 p&p. 

CLANDESTINE WARFARE By James Ladd and Ke ith Mellon This informalive book sludies. 
weapons and equipmenl employed by SOE and OSS in WW2. Including a chapler on radio 
communications equipment with photos of tranceivers etc., and a chapter on collecting military and 
industrial intelligence, selection, training and sabotage. Large format. Brand new. Published £14.95. 
OUR PRICE £9.95 + £1 .50 p&p. 
SECRET WARFARE THE BA TILE OF CODES AND CIPHERS By Bruce Norman. A delailed 
outstanding work with emphasis on the development of modern intelligence and the use of codes 
and ciphers. Throws light on top secret strategies of code breaking including WW2 stratagies. 
Includes a history of codes. Clear and concise analysis. Extensive use of diagrams one of the few 
books on cryptography previously unpublished material. Brand new. £4.95 including post. 

~~~~~~i~~e~~: ~~~'fe~: n~~e"~d9¥~u~~~~~et>"c,~~~~~ Z~~ii~~~.~~~~T.;gu~~ea1~; 1~r\~~ 

r::·'aTicimVET BOOKS, ~ 
Dept PW, 157 Dickson Road, Blackpool FY1 2EU Tel: (0253) 751858. 
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Getting Started -
The Practical Way 
" ........ their trackless way, I shall arrive! What time? 
What circuit first? I ask not." Robert Browning. 
Paracelsus Part I. 

My enthusiasm for quotations has earned me a well­
deserved reputation, but my offering this time is 
rather stretching a quote out of context, but it seemed 
too good not to use! Browning goes on to say "He 
guides me and the bird, in His good way." 

Whenever we look at a built-up electronic circuit 
these days, we expect to see a printed circuit board 
(p.c. b). This type of construction is virtually standard 
nowadays. 

You must already know the p.c. b. technique. They 
are made on insulated boards, the best being made of 
a glass fibre composition, with the components 
mounted on the top, with their leads going through 
holes. 

On the underside of the board is an arrangement of 
copper tracks. The tracks provide the interconnections 
between the components. 

Construction using a printed circuit board appears 
to be simple. All the constructor has to do, is to pass 
the component leads through the appropriate holes on 
the board, before soldering them in place to the track 
on the underside. 

Appropriate Construction 7 

There is something of a debate, questioning whether 
or not p.c.b. techniques are always appropriate to 
amateur radio construction. Amateur projects are 
usually built as 'one-off' projects, whereas printed 
circuit boards come into their own when many replicas 
of a circuit are to be produced. 

Some radio amateurs build very complex 
equipment using ' ugly ' techniques. One of the most 
attractive miniature amateur band transceivers I've 
seen, is the ' Optimised Transceiver'. This project was 
designed and built by Roy Lewellen W7EL. 

Its compact size and stability, depends upon it 
being built by direct wiring of components. On the 
other hand however, many amateur constructors make 
their own p.c.b.s for every single project they build. 

Not Difficult 

Designing and making p.c.b.s is not difficult, and 
I will show how this can be done later in the series. It's 
also possible to duplicate printed circuit board layouts 
without using an actual printed board. 

There are several non-chemical techniques to place 

PP3 BATTERY 

copper tracks on the underside of a board. It is also 
possible to use boards and directly wire the 
interconnections between the components. 

We will begin our use of circuit boards with a 
simple, but useful circuit built on a medium sometimes 
called a 'perfboard' . This technique also has the less 
romantic name of ' SRBP matrix board' (Synthetic 
Resin Bonded Paper). 

This method uses an insulated board, which is 
punched with holes on a 0.1 inch matrix . There is also 
a version with copper strips which run across the 
underside of the boards. This is known as strip-board, 
and it's available commercially as 'Veroboard ' . 

For this month's project, we will be using the type 
without the copper strips (with the option of a p.c. b. 
design). Although many constructors are avid users of 
Veroboard, I consider it an unsuitable method for a 
beginner. This is because this type of board requi·res 
very careful soldering to avoid bad joints and intertrack 
bridges. 

The Project 

The project we're going to build this month is 
shown in circuit form in Fig.l.Jt's a type of oscillator, 
often called a multivibrator, and it produces a 
continuous stream of pulses . 

As you'll remember, we've discussed and built 
oscillators earlier in this series. Oscillator circuits are 
those in which some of the output is fed back into the 
input. If the 'feedback ' is correctly phased (or timed) 
and the signal adds to, and does not detract from the 
process, the resulting continuous feedback process is 
called oscillation. 

A quick inspection of the circuit in Fig. I , shows it 
to be two identical transistor circuits connected back­
to-back. The circuit oscillates because of the cross­
coupling between TR I and TR2. 
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Theory 

This month, the 
Rev. George 
Dobbs GJRJV 
deals with circuit 
boards and layouts 
for beginners, 
before delving into 
the world of flip­
flops and ending 
up with a practical 
and extremely 
useful project. 

Fig. 1: The 
multivibrator circuit 
diagram. See text for 
explanation of how it 
works, and the 
necessity of only 
using BC183s for this 
particular p.c.b. and 
matrix board project. 

Fig. 2: The multivibrator project can be built using matrix board. This method is an ideal 'stepping stone' on the 
way to full p.c.b. project. Readers using this method can follow the same component placing and wiring layout 
as used in the p.c.b. version, employing connecting wire instead of copper tracking. 
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Fig. 3: The p.c.b. 
copper track layout 

for the 
multivibrator. This 
layout can be used 

in conjunction with 
the component 

overlay in Fig. 4, if 
the matrix board 

method is 
employed. Although 

the p.c.b. design 
accepts a sub­

miniature double­
pole change-over 

type slide switch, a 
single-pole on-off 

switch on flying 
leads is perfectly 
acceptable. If an 

off-board switch is 
required, it should 

be connected to the 
connections 

labelled as S 1 on 
Fig. 4. 

Fig. 4: The p.c.b. 
overlay diagram. 
The view is from 
the top, looking 

down at the board, 
with the copper 

tracks (underneath) 
shown in shadowy 
detail. Component 

connections are 
made through the 

holes to the 
underside, which 

are then soldered in 
the usual way. 
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The collector (output) ofTR I is coupled to the base 
(input) of TR2 using Cl. The collector of TR2 is 
coupled to the base ofTR I using C2. These pathways 
provide a feedback route between TR I and TR2. 

Another capacitor, C3, provides an output. This 
particular circuit is called an 'astable' multi vibrator 
because of its continuous free running action. 

Two State Circuit 

Two states exist in this circuit. Either TR I is 
conducting and TR2 non-conducting, or TR2 is 
conducting and TR I non-conducting. The circuit 'flips' 
between these two states, which is why it's often 
called a 'flip-flop' . 

The frequency at which each stage is turned on and 
off, depends upon the rate at which C I charges up 
through R3, and C2 charges up through R2. The 
frequency (speed) of the transistors switching on and 
off, which produces the pulse ' oscillations', can be 
varied by changing the values of these components 
(*see the explanation at the end of the text). 

The component values are normally equal in both 
halves of the circuit, to give a time cycle the same 
length for both transistors. The particular values here, 
are chosen to produce a high-pitched audio sound. 

Square Wave 

The on-off action of this multivibrator-type 
oscillator produces a signal which is called a square 
wave. The shape simply reflects the on-off states of 
the circuit. At audio frequencies, the square wave 
produces a very harsh sound and the signal is very rich 
in harmonics. 

You may already know the term harmonic from 
music. When oscillation occurs, it does so at a 
'fundamental frequency' expressed in Hertz (Hz) 
which is the internationally used term for the number 
(or frequency) of cycles of oscillation in a second. 

This oscillator produces harmonics which are 
detectable as weaker signals at higher frequencies. 
This effect can be very useful, as you will find out 
when you complete the project. 

The Board 

The diagram, Fig. 2, shows how the circuit can be 
laid out as a perforated matrix-board project. The 
matrix board version is longer than necessary, to allow 
the PP3 battery to be mounted on the assembly. This 
layout has been designed to follow closely the drawing 

of the circuit. It ' s easy to see how the circuit relates 
directly to the board. 

The pattern of tracks required to interconnect the 
components is also shown in Fig. 2. This is like an X­
Ray view of a printed circuit board. 

Underside View 

The illustration, Fig. 3, sho:ws the underside view 
of the board as a p.c.b project. This is the view of the 
copper tracks as they would appear on the board. 

The illustration underneath, Fig. 4, is known as a 
p.c.b. ' overlay ' . It has this name because it shows the 
components on the upper side of the board, apparently 
laid over the coppertracks (these are shown as a fainter 
tint). Overlays are a very useful guide to placing 
components and checking circuits. 

Notice that the p.c.b. design is somewhat shorter 
than the matrix board version. This is done to save 
p.c. b. material. However, if you want a PP3 battery to 
be attached to provide power, you can either make 
your board longer, or bond an extension piece of plain 
board onto the p.c.b. you can buy from the PCB 
Service. 

You may decide to put the project into a case, and 
an old plastics torch is ideal for this job. If a casing of 
this type is used, the PP3 battery can be placed at the 
far end of the torch. It can then be supported by a small 
piece of foam plastics removing the need for the p.c. b. 
extension. 

It's a good exercise to compare Fig. 1 with Fig. 2 
and then with Fig. 3. This gives a complete overall 
view of a simple printed circuit. 

Layout Sequence 

The layout sequence is completed by Fig. 4, which 
is really a repeat of Fig. 2, but with the components 
marked and the copper tracks (underneath in this 
view) in shadowy outline. 

If you decide to use the matrix board method, you 
can use the overlay diagram to lay out your project. All 
you do is lay out the components on the matrix of holes 
found on the perforated board. This is done in the same 
way you would if it was a p.c. b., using Fig. 4 as a guide 
and connecting wire instead of the copper tracks .. 

If you decide to adopt the matrix board method of 
construction, you won't find it difficult. This method 
is a natural way to practice before designing your own 
p.c. b. and then etching it yourself. 

Matrix Board Connections 

The matrix board connections are very simple. 
Thin wire, say 5A fuse material, can be used for this 
purpose. However, in most cases there 's enough surplus 
wire on the component leads to make the under-board 
connections. 

The best technique is to bend the surplus wire 
towards the next component wire, where a connection 
is required. You should then bend it around that wire, 
using a pair of pointed nose pliers. A good solder joint 
should then be made and any surplus wire cut off. 

Mounting The Switch 

Both methods of making the board includes an on­
off switch, SI . The easiest way to deal with the 
mounting of SI, is to drill holes in the board to suit the 
switch connection tags. These can then be pushed into 
the board and wired from the underside. 

The toggle switch I used is a miniature double-pole 
switch but only used as an on-off switch. I wired the 
two sections of the switch in parallel. There is space on 
the board to mount the PP3 battery using an elastic 
band or double-sided adhesive tape. 
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Finally, you should solder a short length (an off-cut 
from a capacitor lead will do) to the output side 
(unconnected end) of C3. This length of wire will form 
the output probe for the multivibrator. 

You may also find it helpful to have a flying lead 
connection, complete with a crocodile-clip, soldered 
to the -9V 'earth' line at the output. This extra connection 
(the lower arrow on Fig. 4), will help in getting the best 
signal from the multivibrator to the unit to be tested. 

Testing The Board 

The board may be tested by connecting the output to 
a pair of headphones, or even a small loudspeaker. You 
should hear quite a high pitched sound via the 
headphones or the speaker. 

The 'perf-board' prototype. In this view the negative line is at the 
top of the board and the positive line is at the bottom. From left to 
right the resistors are: R3, R4, R1 and R2. 

The frequency by this simple project is such that it 
can be used to test audio circuits. The high harmonic 
content meant that I could hear the signal well into the 
radio frequencies range. Try it out on your own radio! 
(Note: I advise that you only carry out tests on 
battery-powered receivers. Avoid mains-powered 
equipment for your own safety!). 

Shopping List 

Resistors 
Carbon film 5% 0.25W 
2.7kn 
10kn 
Capacitors 
Polyester or miniature disc ceramic 
100nF 
Semiconductors 
BC183 
Miscellaneous 

2 
2 

3 

2 

R1, 4 
R2, 3 

C1 , 2,3 

TR1, 2• See note below A future use for the board could be a signal injector, 
to introduce a signal into audio and radio circuits to see 
if they are working. 

Have A Go! 

I suggest that you have a go at this little project. 
You ' 11 find it very useful for testing some of the more 
complex projects later on in the series. 

Transistors available from Marco Trading or Electrovalue. •Note: DO NOT USE the BC183L 
version which has different connections. Sub-miniature slide switch (RS Components ref. 664-
200 (51) or single-pole on-off switch (for off-board use), PP3 battery and snap-on connector. 
'Perfboard' 0.1 inch matrix 100mm x 22mm Marco s.r.b.p. plain board, order code 02-01340, 
or Maplin s.r.b.p. matrix board JP35H. Note: both of these boards are much larger than 
required, but they can be used for further projects. Connecting wire, short length of stiff wire 
for oscillator output probe, p.c. b. (if required) from PW PCB Service. 

It's also a good example to try your hand out 
preparing matrix board and p.c.b. layouts. Have fun, 
and keep that soldering iron hot and busy! 

*Note: The rate at which the pair of transistors change state,( or ' toggle ' or ' flip-flop' ) is dependent on the 
charging times ofC I with R3 and R2 with C2. This rate, or frequency , may be altered by changing one or both 
of those combinations. More capacitance or more resistance will cause the frequency to fall , and less resistance 
or capacitance will cause the frequency to rise. 

Editorial note: We tested and ~emoostrated George's multivibrator on one o( U.l!foftk:e radio receiftn. The signal COOling 
from tbis handy little project, when it was connected directly to the radio itself, coUJd be heard up as bigh as lOOMHz on B.and 
U. As this unit will prove to be very useful (to test a.f. and r .f. ~es); we shaD be providing a prepared board from the PW PCB 
Servic:e for those wbo don't wish to .~ak~ their own p.c.b:., ., ·'. 

Write out your advertisement in BLOCK 
CAPITALS · up to a maximum of 30 words 
plus 12 words for your address- and send it 
together with your payment of £2.35. and 
corner flash or subscriber dispatch label to: 
Donna Vincent PWBargain Basement, 
Enelco House, The Quay, Poole, Dorsal 
BH151PP. 

Subscribers must include the dispatch label 
bearing their address and subscription 
number to qualify for their free advert. 

Advertisements from traders, apparent 
traders or for equipment which it is illegal to 
possess, use or which cannot be licensed in 
the UK. will not be accepted. 

No responsibility will be taken for errors. 

for Sale Trio 144MHzTX/RX, TS9000 mobile mu~i· 
mode, very good, £285 o.n.o. Standard C5800 
144MHz mobile mu~i·mode WRX, verygood,£285. 
FTIOIB TX/RX excellent performer, £285 o.n.o. 
Ham base pwr mic, £12. Tect base mic, as new, 
£12. Tel: Stratford·on·Avon (0789)297158. 

For Sale Trio R2000 communications receiver, £350. 
Pioneer CT5151 cassette stereo tape recorder, 
£55. Both little used. Tel: Melrose (0896) 822598 
after 6pm. 

Wanted Repanco coil type R03 1.3MHz·4.3MHz. 
Mr D. Barnes, 47 High Street, Hawick, 
Roxburghshire. T el: (0450)74196 evenings. 

for Sale Boxed new tested unused Datong Morse 
tutor, £25. Hi·mound HK 702 morse key, £25. Sony 
2001D receiver, £150. Tel: (0438) 354857. Buyer 
inspects, collects. 

Practical Wireless, January 1992 

Wanted R308, R206 and handbooks. Case forWS18. 
Dial for Eddystone 680X. WS19 p.s.u. Eddystone 830. 
880 or EA12. WSC12 a.t.u. WS22 complete valves 
6973 6CY7, 6AN8 6EU7. Jim G4XWO. Kidderminster. 
Tel: (0562)823674. 

for Sale Scanner Jupiter 11 , boxed with 
rechargeables, charging lead, telescopic antenna, 
case and strap 10 months old, like new, little used, 
£180 o.n.o. Mr Wells, 53 Stock Road, Billericary, 
Essex. Tel: (02771 623530. 

For Sale Urgent sale due to h.f. requirements. Vaesu 
FT·290 Mkll v.g.c., heavy duty NiCads, £325. FT·77 
3.5MHz·28MHz inc WARC bands. f.m. fitted. £325. 
Cash, no time wasters, close offers considered. 
Keith GOOZK (QTHR GBYBF) or leave message. Tel: 
Stockport 061·477 5303. 

For Sale RIOO scanner with s.s.b., £350 o.n.o. lcom 
72E fitted f.m., £500 o.n.o., and global AT 1000,£40.AII 
good condition. Tel: Alfreton (0773)520656. 

Wanted Ten· Tee Argosy, Argonaut·515 or Century· 
22 transceiver. Must be working perfectly. For Sale 
s.e.m. audio multifilter, mint condition. N. Cameron 
EI4DZ, 16 St. Mary's Crescent, Westport, Co. Mayo. 
Eire. 

for Sale Commodore PC· 512K RAM computer with 
CGAmono monitor, possible radio applications, only, 
£190 o.n.o. (£375 new). ERA Microreader Mkll boxed 
as new 12 months old, £95 o.n.o. Tel: Exeter Devon 
(0392)73714 after 6pm. 

For Sale Racal RA17L receiver c.w. Racal case 
manual circuit, £200. Grundig Satellite general 
coverage receiver. Two clocks 42 memories c.w. 
manual rechargeable cells and Grundig NR90 
charger, £235. G3RDG QTHR. T el: 081-455 8831. 

for Sale Yaesu FT4700 RH dual·band, SOW 144MHzl 
40W 430MHz c.t.c.s.s. and boot mounting kit, £350. 
Sony 2001D plus ANI active antenna, £180. Comex 
CD660 decoder c.w. Rffi ASCII TOR,£80. All boxed 
v.g.c. T el: Luton (0582)668648. 

for Sale Air Ministry v.h.f. receiver R1132A, £30. 
A&R high quality f. m. tuner, £40. Sony record deck, 
£30. Multimeters£offers. 3641256 RAMS,£20. Kevin 
Wheeler G7LCX, 241 Newcastle Road, Trent Vale, 
Stoke, Staffs. Tel: (0782)410132. 

for Sale Marconi TF·2008 signal generator 10kHz· 
510MHz with matching Racal 9839 frequency 
counter, excellent condition. Buyer collects, £330. 
Tel: Cumbria (0539)726909. 

for Sale Regency R4020 100 channel hand·held 
scanner, complete with a.c. adaptor rechargeable 
NiCads only four months old still boxed and under 
warranty. Newscannerforcessale,£120. Tel: Ches· 
terfield Derbyshire (0246)232619. 

For Sale New (still boxed) R535 v.h.fJu.h.f receiver 
plus p.s.u. and whip antenna, £220 o.v.n.o. Tel: (0425) 
620413. 

for Sale Yaesu FRG8800with FRV8800,£500. FRA 7700, 
£35. FRTI700, £35. All boxed. house move forces 
sale. Write to John Davidson, 23 Oakham Close, 
Swindon SN5 8DZ. 

Wanted Zenith Trans·Oceanic a . mjf.m.mu~i·band 
receiver. Also wanted Ekco AD65 or AD76. Good 
price for good condition. James Ouckworth, Barn et 
Herts. Tel: 081·449 3921 . 

Exchange rechargeable sealed lead acid mainte· 
nance·free batteries (see page 59 Maplin catalogue) 
10x12v24AH, 10x12v15AH, 5x12v6AH. All in g.w.o. 

used in stand·by mode for 18 months, will split. 
Starting s.w.l. needs receiver etc., or w.h.y. Can 
deliver E. Anglia. Tel: Andy (0760)22337. 

for Sale Kenwood R5000with manuals. also ERA 
Microreader all very good condition. E650the lot 
no offers. Tel: (0274)818044 evenings only. 

for Sale Small mahogany cased test meter bui~ 
to plans in Practical Wireless December 30th 
1933, plans also included. Anyone interested 
ring John on (0742)331297. 

for Sale Bearcat UBC 100 XLT 11 months old 
v.g.c. complete with charger and case, boxed as 
new£13ll. Tel : 021·4303846. 

for Sale Sony ICF·2001D complete with mains 
adaptor, antenna and instructions, still under 
guarantee, £200. Tel: Woodbridge Suffolk (04731 
622935. 

for Sale Radio Mast approx 60ft Tubewright 
Tripole' freestanding 3 sections dismantled (no 
base) best offer28 days. Buyer collects. T el: Ron 
on Amersham (0494)728813 day·time. 

for Sale No VAT to pay. Special low prices. 
Delivered to your door. All items 
new ... unused ... latest styles. Oscilloscopes, fre­
quency counters, Lc.r bridges, dip meters. Small 
speakers, power supplies. r.f.·preamps ... h.f. 
ranges, £22 less. SWR field strength meters. 
Frequency counters. Coaxial switch units. Signal 
generators digital and analogue. Silly prices. 
Ken Hatton G41ZW, Hami~on House, Boat Road, 
Bellingham, Hexham Northumberland NE482AP. 

Readers' Ads 
January 1992 Coupon 



RM-1 Transponder 

The strange new signals on 
145.800MHz, that so many of you 
enquired about, were emanating 
from OSCAR-21 's (RS-14) RM-1 
transponder. They formed part of a 
series of checkout tests to ascertain 
the cause of the command failure. 

Resets and powering off the 
main GEOS satellite supply 
eventually resulted in success. So, 
the RUDAK and transponders were 
placed on once more, hopefully to 
stay on this time. 

SARA-OSCAR-23 

The 'buzz'-like signals now on 
145.955MHz are coming from 
SARA-OSCAR-23, and is the 
telemetry resulting from the 
metering of Jupiter's radio 
emissions. Whilst less strong than 
OSCAR-I! and D0-17 , it is fully 
quieting, seeming stronger during 
daytime passes. 

One explanation for this 
anomaly is that SARA is not 
voltage stabilised, so when in 
sunlight and charging, the higher 
voltage may enhance the transmitter 
output. 

Some considerable discussion is 
underway on the status of SARA, as 
to whether it is an amateur-radio 
satellite, an amateur-satellite, or an 
intruder into the space band. 
Although it was both built and run 
by radio amateurs, it is licensed as 
FXOSA T by the French authorities 
and is registered by the IFRB. In 
some minds doubt exists if the 
telemetry decoding will be made 
freely available, and thus if it can be 
used by all amateurs. 

AREMIR 

The Austrian Amateur Radio 
Experiment on MlR went to the 
space station via SOYUZ-TM-13 on 
October 2 as planned. The 
experiment accompanied visiting 
cosmonauts Tokar Aibalorpv from 
Kazakhstan SSR, and Franz 
Viehboeck from Austria. 

The AREMIR came on two 
days later, not on 145.995MHz as 
expected, but on 145.975MHz, a 
UoSAT-3 uplink! The signal was 
alternating between 1200 bauds 
AX.25 packet radio and Morse code 
signals carrying greetings messages. 
The PACKET message read: 
'AREMIR> CQ: 
ARTSAT:AUSTRO SOVIET­
RADIO-TIME-SPACE-ART­
TELECREATION. WELTRAUM 
KULTURRAUM. RCCW TU 
GRAZ 1991 AREMIR ' . 
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..S.A TELL\'C.. 
SCE ~'it=. 

by Pat Govven G'3,0'R. 

I This month, Pat Gowen provides an 
explanation for the new signals heard in the 

145MHz space band, deals with the interesting 
propagational phenomena and DX 

possibilities with RS-12 on Mode K, and 
suggests how you might try it for yourselves. 

The c.w. beacon, first spotted by 
GM41HJ , was repeating ' DE 
SPACE STATION MlR AREMIR 
OE VSV AND RSF 73 ' . Later 
uploading will produce digitised 
speech bulletins, carrying updated 
useful information to all earth radio 
amateurs. 

The SOYUZ-TM-12 came back 
on October 10 with the two visitors, 
plus cosmonaut Anatoli Artsebarski 
who had completed 145 days in 
space. Left aboard MlR were Sergei 
Krikalev U5MIR and Alexander 
Volkov U9MIR, who had a 64-day 
MlR mission in September 1985 
and the TM-13 was also left 
attached for this crews ' later use. 

RS-12 Mode 
'K' DX 

The RS-12, the 21 MHz up! ink 
to 29MHz down link satellite, is 
offering excellent DX. This is 
because as under the present high 
m.u.f. propagation conditions, the 
satellite may be both accessed and 
heard, when it is well below the 
user 's horizon. 

I have made good QSOs with 
Wl, 2, 3,5, 8, 9 andO, VEl and 3, 
PY2, and UAO. I have also worked 
many European users , including 
F9EA, DJ5XO, and fellow 'G' 
stations such as G2UK and G3DDG 
at such times. 

John Branegan GM4IHJ, 
found in late September that RS-12 
was providing excellent DX when it 
was sub-horizon. The 29MHz 
down! ink was coming in full swing 
to him around 1234 and 1718UTC 
on both September 18 and 19. This 
was when the satellite was over the 
Pacific at 1450W 460N, plus when 
on the path up from Antarctica to 
Perth in Western Australia around 

1700-1800UTC. 
John says that ' 'This ties in with 

the signal getting down through the 
thin pre-dawn Pacific ionosphere, 
then chordal hop to the underside of 
the ionosphere over Newfoundland/ 
Labrador, thence ionospheric 
propagation to the UK". 

RS-12 Effects 
Not New 

The propagation effects 
demonstrated by RS-12 are not new, 
as DJ2RE pointed them out on 
OSCAR-6. In fact I published a 
paper on this phenomena in the 
ARRL Technical Symposium on 
Space Communications in 1973. 

My own conclusion was that it 
correlated with high E-layer ion 
densities, as it was most pronounced 
when short-skip was in evidence on 
the h.f. bands. Prior to this, it was 
generally thought that signals 
coming from above the ionosphere 
would be reflected out again. It was 
then thought that they would only 
pass through the layers when the 
m.u.f. was below that of the source 
signal. 

Far higher frequencies are also 
re-angulated in high solar flux 
times. My 145MHz uplink has been 
transponded from RS-1 0 on 
29MHz, when the satellite has been 
post or pre-LOS by up to seven 
minutes. John Branegan even got 
excellent copy of a block of packets 
from the UoSAT-3 9600 bauds on 
435MHz at 1230UTC on 3 
November 1990. This occured when 
the satellite was six minutes before 
AOS! 

Even 144MHz e.m.e. stations 
were finding that when they 
accurately targeted the moon, they 
had no echoes, but, on elevating 

their arrays by some 5-10°, returns 
came. Obviously, even at u.h.f., the 
high solar flux propagates the path, 
which at times is obviously not the 
pure line-of-sight that we originally 
assumed it to be . 

Using his inverted-V and 
Ken wood 930, Les GOFFD has 
been monitoring the RS-10 h.f. 
beacon for some time. He can pick 
up the beacon signal some five to 
15 minutes before the calculated 
AOS. He wrote "During the shorter 
tail-ins , the signal disappears into 
noise after two or three minutes or 
more to re surge steadily as RS-1 0 
evidently comes above horizon. 
During the longer, there may be a 
temporary re-appearance above 
noise during the 'lost ' period before 
resurge". He concludes that these 
effects may well be compatible with 
F-region anomalies, e.g. ducting, 
but if this is so, he has " .. greater 
cause to think because at the end of 
the pass the signal falls rapidly, not 
to re-appear as RS-1 0 seems to 
plunge below horizon". 

Les found that the maximum 
signal from the beacon on a pass of 
maximum elevation 60-90°, would 
be 25-30dB above noise , while the 
'tail -in ' signal varied from equal to 
+3dB above noise. A 6dB signal 
climb was a good indication of 
AOS. He found that at the end of 
the pass the signal fell some I 0-
20dB within one to two minutes. 

Doppler Differential 

Following the evidence of 
Doppler differential, GM41HJ and 
myself, who had noticed the 'split' 
of the 29MHz down link signal at 
high m.u.f. pre-auroral times, Les 
had a look for it and found it! He 
measured the split frequencies as 
being 700Hz apart, and wrote "This 
equates to a time delay in the 
weaker signal which might be due 
to ionosphere scatter from some 
point , or to magneto-ionic splitting 
in the Earth ' s field in a region of 
high electron density , giving two 
polarised waves, left-hand and 
right-hand, similar to the ordinary 
and extra-ordinary waves near the 
critical frequency at vertical 
incidence". "But" he continued, 
"700Hz is roughly half the total 
Doppler in a high elevation pass! It 
is thus difficult to explain a delay of 
this magnitude". 

Telephone Call 

During a fairly quiet solar 
period last year, a telephone call 
came from Richard Newstead 
G3CWI, nee VP8ANT. Richard 
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was calling from his parent 
company RACAL, to ask for 
frequencies plus a few passes of 
some of the h. f. transmitting 
satellites . He needed them to test 
out a new piece of portable d.f. 
equipment that enables highly 
accurate azimuth and elevation 
pinpointing of the signal source to 
be made, as well as precise 
frequency measurement and 
spectrum content. 

My ageing, but still faithfu l 
' Spectrum ' computer, armed with 
GM4IHJ's tracking programs and 
the current Keplerian elements, duly 
calculated some coming passes of 
audibility for the beacons of RS-1 0 
on 29.367 and 29.402MHz. Armed 
with this data, Richard duly 
prepared for the tests. 

Then came the day of reckon­
ing, and the new piece of apparatus 
was put to the test in tracking the 
satellites, to give a comparison of 
the found and known positions. 

Equipment 
Dream 

The d. f. equipment under test is 
the dream of any amateur interested 
in propagational studies. The 
system is a sheer delight to anyone 
who is especially interested in 
following the fascinating routes, 
taken by signals emanating from 
satellites in or above the F2 layer. 

The equipment consists of an 
h. f. ( I-30MHz) interferometer d. f. 
system, known as the RDF-3210. 
For an antenna it uses a portable 5-
element crossed loop circular array 
with a central reference element. 
The individual antennas of the array 
are combined through 90° hybrid 
networks to give omni-directional 
coverage, vertically polarised low 
angle and circularly polarised high 
angle reception. 

The system operates by the 
rapid electronic switching of the 
antenna selection, measuring the 
phase of the signal found at each of 
the five individual antennas against 
the central reference element. It 
provides a bearing of high accuracy 
of 0.3° standard deviation, with a 
sampling rate of 30 bearings per 
second! 

While such an advanced 
direction finding system may be bad 
news for any hitherto, existing, or 
potential pirate, and makes some of 
the amateur location methods of 
'fox-hunting' appear rather 
primitive by comparison, it is 
certainly a wonderful method of 
seeing the multi -path capabilities of 
signals coming to us from way 
above earth's atmosphere. 
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Third from left is Leo Labutin UA3CR, originator of the 
RS-12 Mode K idea. Standing with Marty Davidoff 
K2UBC, author of The Satellite Experimenters ' Handbook 
(left), Doug Loughmiller KOSI, AMSAT President (2nd 
left) and Joe Kasser G3ZCZ, on the far right. 

Test Results 

The test results showed that one 
of the satellite passes had an AOS 
of 1233UTC at 350° azimuth, a 
TCA of 1242:30 at 078° azimuth 
and elevation 58°, and a LOS of 
1251 : 16 at 160° azimuth. The result 
of the track of this RS-1 0 pass was 
seen on the RDF-32 10 v.d.u. 
display as two separate curves, one 
showing azimuth, the other the 
elevation angle. 

The horizontal screen display 
showed the azimuth from that part 
of the pass going from NNE to SE, 
while the full curve of the elevation 
slope captured could be seen in the 
right-hand vertical rectangle section 
of the display. The spectrum 
display , that of Morse code c.w. 
only, was shown along the baseline. 

The results were quite fascinat­
ing, as it could be seen that the 
azimuth track was slightly broken 
whilst the satellite was to the north. 
As it approached the highest angle 
of elevation, multi-pathing was 
evidenced by the additional 
presence on the screen of the signal 
intermittently emanating from other 
azimuths and elevations. This was 
mainly to the southern equatorial 
zone, but sometimes back to the 
auroral zone. Sad ly, the screen 
print-out wasn ' t of good enough 
quality to print in PW. 

Richard , judging by his 
comments, seems to have expected 
more ionospheric effects, particu-

larl y as the pass was at around mid­
day, i.e. maximum ionisation time. 
But h.f. terrestrial OX and 
European contact conditions on 
28MHz that day, had dropped 
considerably from the previous 
excellent conditions. The research 
possibilities into sate llite path 
propagation with such a device are 
enormous, and they are to be 
recommended as a basis for 
enthusiasts who could build a 
similar apparatus. 

RS-12 Starter Satellite 

The RS- 12 is a particularly 
good 'starter' satellite, as virtually 
every amateur world-wide will 
already have everything which is 
needed to use the h.f ' K' mode 
transponder. All you need is a 
21MHz transmitter, a 29MHz 
receiver, and a simple antenna for 
each band, that need not be high 
nor have high gain. 

All you then need to do is to 
listen. This is done, preferably on 
c.w., to distinguish the satellite 
users from the unintentional 
terrestrial users heard between 
29.410 and 29.450MHz, resulting 
in the signals you hear transponded 
from 21.210 to 21.250MHz. 

Times To Try 

Here are some times to try, 
when the satellite will be above the 
UK horizon on Saturday 14 

December 1991. The satellite will 
appear above the UK SE horizon 
on orbit 4292 at 1604, travelling 
north to set in the NNE at 
1621 UTC. The following pass is 
from SSW toN from 1750 to 
1806UTC , and the next from W to 
NNW from 1939 to 1952UTC . 

At this time there are likely to 
be terrestrial users mixed in with 
the uplinked satellite signals. There 
is also a possibility of f. m. simplex 
intrusion into the space allocated 
downlink. So, you may prefer to be 
a night owl when you will have it 
all to yourself in the early hours of 
Sunday 15 December! 

The descending pass orbit 4298 
will commence in the NNW at 
0254, fmishing in the SE at 0312. 
The next is from 0440 to 0457, 
travelling from NW to SSW. Later 
that same day , ascending passes 
will commence with orbit 4306 
going from S to NNE between 
1632 and 1650, with the next pass 
from SW to N between 18 19 and 
1837UTC. 

Getting Aboard 

Getting aboard is achieved by 
listening first for the 29.407MHz 
c.w. beacon sending its 'RSI2 ' 
callsign interspersed with 
telemetry, and then tuning up from 
29.411 to29.451MHzfor 
transponded signals. 

If you place your transmitter 
on, say 21.215MHz, you should 
hear yourself on 29.416MHz. If 
you move your 21MHz uplink to 
21.220MHz you will come down 
on 29.421MHz, and so on. 

Try a 'CQ RS 12 ' and see who 
comes back to you, or alterna­
tively , listen for another station 
calling CQ on, let ' s say 
29.420MHz. You then adjust your 
transmit frequency to that coming 
out, e.g. 21.219MHz, and call 
them. You should then make what 
may be your first satellite QSO. 

During the daytime passes, do 
not be surprised to produce signals 
long before or after the pass times 
given, as the re-angulation at h.f. 
can be substantial to the north 
especially. When the signal source 
emanates from, or passes through a 
highly ionised zone such as the 
auroral ova or the trans-equatorial 
belt, multi-Doppler effects can 
degrade the c.w. tone to a rough 
hissing note, and make s.s.b. 
signals virtually unreadable. Do 
not be surprised if your returned 
tone resembles that of a broken 
band-saw, there is no need to 
replace your smoothing capacitors! 
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The UK's national group for 
data communications via 
amateur radio, BARTG - British 
Amateur Radio Teledata 
Group, have announced the 
name of their new 
membership secretary. Peter 
Adams G6LZB took over the 
post prior to the group's AGM 
in mid November. Old news 
by the time you read this 
perhaps, but such is the effect 
of deadlines! To join BARTG 
send your name, address, 
callsign and fee (£10 subs per 
year) to: Peter Adams G6LZB, 
464 Whippendell Road, 
Watford, Herts WD1 7PT. 

Formed in the late fifties (I 
was one of the original 
members!) BARTG was 
concerned mainly with RTTY. 
Since then AMTOR and packet 
radio have come along, with 
the inevitable h.f. band 
cramping. 

On this subject, I've 
received comments from Tom 
OD5NG, who operates several 
modes. He sent one message 
with suggested new band­
plans for the lower portion of 
14MHz. One of his suggestions 
was, that Morse occupy 14-
14.050, AMTOR 14.050-14.070, 
RTTY 14.070-14.090 and 
packet 14.090-14.11 OMHz. I've 
long been advocating separate 
slots for each mode, so let's 
hope that at the IARU 
conference next year, this 
problem can be resolved. 

I am in the process of 
preparing a paper for the 
IARU, addressing the band­
planning situation in the hope 
that we can find a band-plan 
acceptable to all interested 
parties. lt would also help the 
UK network, if more data 
channels were available on 
v.h.f./u.h.f. 

You could help support the 
cause by sending your 
thoughts to Neil Lash er G6HIU 
at 61A Stile Lane Gardens, 
London W4 3BT. 

At long last, Roger Cooke GJLDI brings you the 
stories and pictures of his trip to America. But 

before that, he's got some news. 

'NOSview' Package 

'NOSview' for DOS' is an 
on-line documentation 
package for the KA90 Network 
Operating System (NOS). 
You'll find 'NOSview' is 
probably the only complete 
reference work describing all 
the major commands found in 
most versions of NOS. lan 
Wade G3NRW (@ GB7BIL) 
recently sent me a copy of his 
very useful package. Barry 
DCOHK, tells me that this 
product has just about flooded 
Germany where NOS is widely 
used and popular. 

As lan wrote, "Over the 
years, many documents have 
appeared on the networks 
describing the features of 
NOS. Much of that material 
was incomplete, inconsistent 
and worse, it was sometimes 
inaccurate. In 'NOSview' I 
have attempted to pull 
together all the available 
documentation and massage it 
into a consistent whole. 

"All of the NOS commands 

are described in detail, with 
actual examples showing the 
way to enter them into the 
system. There are many 
examples of displayed results 
of the command execution. 
This is only half the story. The 
real power of 'NOSview' 
comes into its own when it is 
used with a 'pop-up' (t.s.r.) 
file-viewing program such as 
'Clockwork View' from 
Clockwork Software. Using 
this shareware program you 
can 'hot-key' to a menu listing 
the files in a particular 
directory. Pick the file of 
interest, and it's displayed on­
screen. As a 'freebie', you can 
use 'Clockwork View' to 
examine any file in the 
system, text or binary. 

"Scrolling up and down the 
file allows you to read it at 
leisure. To make best use of 
'Clockwork View', 'NOSview' 
files are provided as over 80 
separate descriptive files, one 
for each command. Imagine 
you're are using NOS and 
can't remember the command 

Fig. 1: Dick Daniels W4PUJ, pictured in 
his shack. 

Fig. 2: Jack Colsen W3TMZ, pictured 
in his shack. 

layout. You 'hot-key' into 
'Clockwork View' and read the 
command description file . All 
without breaking out of NOS. 
lt is this on-line feature of 
'NOSview' which makes it an 
exceptionally useful tool. 

"Because 'NOSview' 
consists of many small files 
it'll be much easier to maintain 
and maybe less wasteful of 
trees. Indeed this program 
makes the NOS 'more' and 
'tail' commands redundant. 
Yet another feature of 
'NOSview', is that it contains a 
separate set of NOS template 
files, such as AUTOEXEC.NET, 
FTPUSERS, etc. These you can 
use on your system, as each of 
the files is accompanied by a 
full description. There are 
warnings about 'gotchas', or 
pitfalls that cause a lot of 
frustration if you are unaware 
of them. You can edit these 
template files to match your 
system. In most cases, by 
simply modifying callsigns 
and directory paths, you can 
create a ready-made 
environment to try out NOS. 

"To make life easier, 
'NOSview' files are provided 
in plain ASCII text format, with 
no hidden codes. Every line is 
terminated with CR/LF. Words 
are separated with spaces, and 
there are no headers, footers 
or page numbers. Each line is 
no more than 65 characters 
long, giving plenty of margin 
space when printed using the 
DOS 'print' command. You 
can also import 'NOSview' 
files into any word processor 
and edit them. 

"By now 'NOSview' should 
be available on the major 
telephone bulletin boards 
throughout the world. Look for 
a file with a name of the form 
NOSVWnnn.ZIP, where 'nnn' 
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is the release number; e.g. 
'NOSVW137.ZIP." 

You can obtain a copy of 
the program on disk direct 
from lan by sending a 
formatted 5l/4" 1.2MB 
MSDOS format disk in a well­
protected mailer. Also enclose 
a self-addressed return label 
plus enough return postage 
stamps or equivalent in IRC's 
to: Mr lan Wade G3NRW, 7 
Daubeney Close, Harlington, 
Dunstable, Bedfordshire LU5 
6NF." 

lan is also writing a book, 
and he's said that when its 
done, he'll let me have a copy, 
to review in the column. 

Packet Over The Pond 

I recently spent a month in 
Canada and the USA, and 
obviously, had to find out 
about their packet scene 'over 
the pond'. What an eye­
opening experience that 
turned out to be! I'd received 
several invitations to visit 
amateurs, but as I'd taken my 
family, I tried to leave packet 
alone for at least one week! 
The first week of the holiday 
we spent in Florida doing the 
'tourist' things at places like 
Disneyland, Epcot and Sea­
world, etc. However, the rest 
of the holiday was spent with 
amateurs, staying with them 
and trying their local packet 
networks. We did an 
enormous amount of sight­
seeing as well though! lt was 
interesting to find out what 
their interests were, as far as 
packet was concerned . 

The first amateur we 
stayed with was Dick Daniels 
W4PUJ, pictured in Fig. 1. 
Dick lives in Arlington, 
Virginia and works for NASA 
administration in Washington. 
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Fig. 3: Tom Abernethy 
WA3TAI along with Jack 
W3TMZ. 

He's active only on v.h.f./u.h.f. 
mostly satellite operation, as 
he's heavily involved with 
AMSAT in the USA. Dick's a 
very modest man, and I only 
found out just how dedicated 
he is to AMSAT, by the awards 
seen on the wall of the room 
in which I slept. He uses 
packet almost exclusively for 
downloading Keplarian 
elements to help with his 
satellite operation. Like many 
amateurs 'across the pond', 
Dick has his shack installation 
in the basement. 

Our next port of call was to 
Mount Airy in Maryland, 
staying with Jack Colson 
W3TMZ. Jack was the person 
who helped me get an h.f. BBS 
working, using an old Xerox 
820 computer with 8inch disk­
drives. He'd originally brought 
the Xerox over to England, 
when he stayed at my place in 
1985. Jack was my USA 
forwarding partner, until work 
claimed too much of his time 
so he had to stop running a 
full-time BBS. However, he is 
still active on packet, mostly 
on v.h.f. as a user now. 

Jack, pictured in his shack 
in Fig. 2, works for the John 
Hopkins Institute, travelling 

world-wide with his job. So he 
can't run a BBS, which would 
be too time consuming. His 
interest in satellites is being 
rekindled with the advent of 
UOSAT-14.1'd heard of this 
and took him a G3RUH board 
to build up. The last I heard, it 
was finished and the antennas 
were up! 

Novel Experience 

Several evenings during 
my visit, I managed to talk 
back home from Mount Airy 
on h.f. I spoke with quite a few 
of the Norwich amateurs. I 
even managed to put a few 
messages directly into my h.f. 
BBS, quite a novel experience. 

Whilst staying in the 
Washington area, we visited 
Alfred K3ZO at his annual 
barbecue. I met several 
amateurs I'd spoken to on-air 
before, including one who I 
used to talk to using s.s.b. in 
the 3.5MHz band. That was 
using a delta loop antenna at 
my previous OTH in 
Wymondham. 

Pictured in Fig. 3 with 
Jack, is Tom WA3TAI. Tom is 
my present forwarding partner 
and lives in Accokeek 
Maryland. I was planning to 
visit Tom, but he couldn't get 
off work until halfway through 

Fig. 4: Tom WA3TAI pictured with a 
man whose name eludes me, but who 

at 80 still climbs the towers of the 
antennas he designs! 

Fig. 5: Fancy going mobile on h.f.7 
What about this setup? The 2kW, yes 

two thousand watts, linear amplifier is 
in the trailer. 

the afternoon, leaving time for 
only a short stay. He's a 
policeman in Washington, and 
he told me several hairy tales 
about his profession. it's not 
the sort of job to encourage 
your son to take up! 

Tom's in the process of 
putting up five 60m towers, 
and planning a five-station 
contest station in his 
basement. Shown in Fig. 4 is 
Tom with one of the designers 
of the antenna system at 
K3ZO. This gentleman, whose 
name and even callsign eludes 
me, is over 80 years old and 
STILL climbs the tower (only 
60m!) at K3ZO. 

Still active on packet, but 
only from the OX point of 
view, K3ZO runs major 
contests from his place. He 
has four towers in the garden, 
and his complete basement is 
devoted to amateur radio. He 
runs the KlEA contest 
program at each operating 
position and remains 
connected to the OX-Cluster 
permanently throughout the 
contest. This up-dates each 
band with multipliers, etc. 

What A Whopper 

Another interesting visitor 
to the barbecue, the holder of 
a KP4 callsign, was the driver 
of the Honda 'Gold Wing' 
motorcycle, pictured in Fig. 5. 
He had a rig built into the 
fairing at the front of the bike. 
There are antennas (four of 
them!) mounted on a specially 
made bracket at the back of 
the bike. Guess what's stowed 
in the trailer? No, not a tent, 
but a 2kW linear. What a way 
to go! 

That's all I can pack in this 
month, so I'll carry on with my 
trip next month with more 
pictures. 73 and happy 
packeting de Roger, G3LDI@ 
GB7LDI. Tel : (0508) 70278. 
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Mathematics For The RAE Theory 

Before I actually start describing the maths, I'll put you out of 
your misery by giving you the answers to last month 's questions! 

(i) b (ii) d (iii) a 
(iv) b (v) d (vi) b 
(v ii) c (v iii) a (ix) b 
(x) c 
They really weren' t that di fficult, now were they? 

But let 's return to the subject fo r th is month. Resistors come 
in a step-series of values known as the E6, El 2 or E24 ranges . 
This is effectiv ley the number of discrete steps in a 'decade' 
range. The El 2 series is 1, 1.2, 1.5 , 1.8, 2.2, 2.7, 3.3, 3.9, 4.7, 5.6, 
6.8, 8.2, and 10, or multiples (submultiples) of these steps. 
Sometimes though, it is necessary to have a value which is not 
available in any of the the series. lf, for instance we need a 31.5r.l, 
or a 77 .2r.l resistor, we have to create this new value. The question 
is, HOW? 

Resistors may be combined in series (one behind another in 
line), in parallel (side by side) or a combination of both methods. 

Resistors In Series 

Let's consider resistors in series, as this combination is the 
simplest of all to calculate the new value. All you have to do is 
simply. add together the values of all the resistors. See the 
example in Fig. 1. 

R(A-B) = RI + R2. For example if RI = 56r.l, R2 = 39r.l, the 
value of resistance measured between A and B, R(A-B) = 
56r.l+39r.l = 95r.l 

What is the value of resistance between A and B, ifR I is 15kr.l 
and R2 is 56kn? Then, R(A-B) = ( 15* I o3 +56* J03) r.l, or7 1kr.l. 

Thjs method may be extended to any number of res istors in 
series. If we have seven resistors in series with values I r.l , 9r.l, 
47r.l, 75r.l, lkr.l, 22kr.l, IOOkr.l, the total resistance will be the 
sum of all the values, or 123 132r.l (1.23 132* 104f.l). 

Resistors in Parallel 
Although it 's not as simple to calculate the value of res istors 

in parallel, as it is for the series connection, it ' s sti ll fairly easy. 
Let's start with two res istors connected in parallel. Look at the 
example in Ji'ig. 2, and let 's work out the value of res istance 
between points C and D. 

I won' t go into 'why th is formula' at present, but just ask you 
to use the formula as presented 

l ----
R(C - D) 

l 

R3 
+ 

R4 

Let's put a few values into that formula then. Let 's also 
assume R3 = I oon, R4 = 270r.l, and calculate the new resistance 
value. 

1 - ---
R(C- D) 

1 

100 
+ 

270 

You can (laboriously) add the fractions together in the way we 
did earlier in this series, or simply, convert each fraction with a 
calculator and add them together. The last step is to find the 
reciprocal of the total . 'Reciprocal?' I hear you say, ' what 's a 
reciprocal '? 

The reciprocal of a number is I (one) divided by that number. 
For example the reciprocal of 2 is 1;2 or0.5, and the reciprocal of 
8 is lfg or 0.125. In general (here 's where the atgebra comes in !) 
the reciprocal of x is l fx. By the same token the reciprocal of I; 
x isx. 

Use a calculator to convert the frac tions into decimals: 

= 0.001 + 0.0037 = 0.01 37 
Rtotal 

Lastly, invert BOT H sides of the equation: 

I 
Rtotal = ---n = 72 .99n 

0.01 37 

Possibly the best way to solve problems involving severa l 
resistors connected in parallel, is to tackle them two at a time. 
Then add these reciprocal (already created) va lues together to 
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produce a th ird new va lue. This new (lower) va lue may be used 
again in calculating subsequent ' new' (even lower) values. 

As usual, an example is always a good idea. For example, fi nd 
the effecti ve value of 680r.l , lkr.l, 560r.l, 2.7kr.l and 390r.l when 
connected in parallel. In working it out you don't have to use the 
same the resistor pairs as I have. 

As it looks a bit compljcated, we ' ll work through it together. lf 
you remember: div iding a problem into smaller sections leads to 
conquering that problem. There are no large problems, only the 
inability to see the small steps! 

Working Together 

(i) Find the effective value of 680r.l and I kr.l in parallel (call it 
Rx) 

I 

R x 

1 1 
=- + -- = 0 . 00147 +0 . 001 = 0. 00247 

680 1000 

(i i) Find the effective value of 560r.l and 2. 7kr.l in parallel (call 
it Ry) 

l 

Ry 

1 1 
=--+ --

560 2700 
= 0 . 00179 +0.00037 = 0.002 16 

(iii ) Find the effecti ve value of the result in (i) and the result in 
(ii) in parallel (call it Rz) 

1 1 1 
- = - +- = 0. 00247 +0.002 16 = 0. 00463 
Rz Rx Ry 

(iv) Find the effective value of the result in (iii) and the 
remammg res istor, (390r.l) in parallel. 

l l 1 
--=-+-- = 0. 00463 + 0 . 00256 
Rtotal Rz 390 

Rto tal = = I 39.tn 
0.00719 

Homework Time 

Now it ' s time fo r a little homework. Don' t worry, we' re only 
going to tackle just a few problems, similar to the ones we 've been 
dealing with this month. All you have to do is ca lculate the 
following resistor combination values. I've not used multi -choice 
th is time, so you' ll have to work them out. 

Series Combinations. 
Here I will use the ' &' character to mean ' in series with' . 
(i) IOOr.l & 220r.l (ii) 27kr.l & 56kr.l 
(iii ) 330r.l & 1.5kr.l (iv) 120kr.l & 560r.l 
(v) 390r.l & 680r.l & 1.8Kr.l & 33r.l 

Parallel Combinations. 
For these problems I will use the'//' characters to mean, in parallel 
with. 
(i) !Or.l // l Or.l (ii) 10r.l // 33r.l 
(i ii) 150r.l // 2.7kr.l (iv) 10 // 15r.l//27r.l 
(v) 470r.l // 1.2kr.l // 330r.l // 680r.l // 1.2kr.l 

In this session 
Ray Fautley 
G3ASG, looks 
into the methods 
of calculating 
the overall 
resistance of 
resistor 
combinations . 

The problems shouldn't be too difficult, if you follow what we 
have done this month. Read the page again if you're unsure. 
See you next time. 

Fig. 1: These resistors are 
connected in series. 

Fig. 2: These resistors are 
connected in parallel . 

R1 R2 
A~B 

R3 

c D 
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RST 
RST MAIL ORDER CO. 

lANGREX SUPPLIES LTD. 
1 MAYO ROAD, 

CROYDON, 
SURREY CRO 2QP. 

SPECIAL EXPRESS 
. MAIL ORDER SERVICE 

Cp EMJ.I 10.00 PY33 2.10 :;G .... 8SC7 :1.00 
AZ31 4.00 EM81 2.10 PY81 1 ... .... 6SG1M 2. .. 
Cl33 LOO EM87 2.50 PY82 1.10 6A16 2.00 6SJ7 1.00 
OYfNI 1 ... EN91 Mull 7 ... PY83 1 ... 6AU5GT 1.00 OSK7 1.00 
OY8l2 1 ... EYSI s ... PY88 2.00 6AU6 2.10 8Sl7GT .... 
E88CC 1.10 EY86 1.71 PYSOO'. 4.00 .. - 4.00 6S'47GT uo 
E1B<J' .... EY88 1.71 P\'800 1 ... 087 .... 8SS7 1.00 
E81CF 21.00 EYSOO'. s.oo PY801 1.10 eeo .... 6U8A 1 ... 
EABC80 1.10 ElBO 1.10 001102<; 1LOO - 1 ... IMIGT 4.21 
EB91 1.10 EZB1 1 ... 00\103-10 .... 68A7 1.00 6X4 1.00 
EBF80 1.50 GY501 1.00 QOV03.10 Mul 15.00 68E6 1.10 6XSGT 2.10 
EBFBII 1.10 GZ32 .... 001103-20.\ ..... 68H6 2.10 12AT7 2.21 
EBL31 12.10 GZ33 uo QOII06.<0A ......... 88U6 2.21 12AU7 2.21 
EC91 .... G2:l4 GE 7.10 QW3.12 10.00 68N6 2.00 12AX7 2.21 
ECC33 7.10 GZ37 4 ... A18 4.00 6807A ~. .. 12AX7A GE 7.00 
ECC35 7.10 KT61 7 ... A19 s.oo 68A7 .... 12!WI 2. .. 
ECC81 2.21 KT88 11.00 SP41 .... - .... 129E6 2.10 
ECC82 2.21 KT86 GEC 21.00 SAI1 .... 68S7 LOO 128H7A GE .... 
ECC83 SierT1em 2.21 KT77 Gc*i LOn U19 10.00 68W6 4 ... 128Y7A GE 7.00 
ECC65 s ... P.O.A. U25 2. .. f!BK7 1 ... 12E1 ..... 
ECC88 4.75 KT88 11.00 U26 2. .. 6826 2. .. 12HG7 12GN7 .... 
ECC91 2.00 N78 .... U37 7 ... 6CI 1.10 :l<R112 1 ... 
ECF80 1.10 00 2.70 UABC80 1 ... 6C6 LOO ,..,, 2.10 
ECH35 3.10 . 082 2.70 UBF89 1.10 8C86A 3.00 J<P19 2.10 
ECH42 3.10 QC) 2.10 l.<:H42 4.00 6C()O(lA LOO D'l13 1.10 
ECH61 3.00 003 2.10 UCH81 2.10 6Cl6 Ul 3CI'l14 1 ... 
ECLBO 1.10 PC86 2.10 UCl82 2.00 6CG7 GE 1.21 JOO!!(P!') 120.00 
EC1..82 1.10 PC86 2.10 UCL83 1.00 6CH6 .... 5728 70.00 
ECL83 3.00 PC92 2.10 UFBII 2.00 f!CW4 .... 80S ..... 
ECU88 1.71 PC97 2.00 UL41 10.00 606 3 ... 807 .... 
EFJ7A :1.10 PC900 2.00 Ul.84 2.00 6005 GE 12.00 811A 11.10 
EF39 2.71 PCFeo 2.00 UY41 4.00 60068 1.10 812A 12.10 
EF40 1.00 PCF82 1.10 UY85 2.21 6EAB l.IO 813 27.10 
EF41 LOO PCF88 2.10 'IR105130 2.10 6EHS 1.88 .... 21.00 
EF42 4.10 PCF801 2.10 'IR150130 2.10 ~ l.IO 872A ..... 
EFSO 2.10 PCF802 2.10 Z759 .... 6GK6 4.00 931A 21.00 
EF54 4.10 PCF805 1.70 Zli03U 21.00 6H6 l.OO 2050A GE 10.00 
EF55 3.10 PCF808 1.70 2021 :1.10 6HS6 4.10 5763 10.00 
EF80 1.10 PCH200 :1.00 3828 ..... 6J5 l.OO 5814A 4.00 
EF86 s.oo PQ82 2.00 <ICX25(B 6J6 :1.00 5842 12.00 
EF91 1.10 PCl83 :1.00 EIMAC 12.00 6J7 4.00 ..... 1.10 
EF92 2.11 PCtB4 2.00 5A4GY .... ..-GE .... 61468 GE 11.00 
EF183 2.00 PCl85 2. .. 5U4G 1.21 6JE6C 12.50 8550A GE 11.00 
EF184 2.00 PClB6 2.10 5V4G 4.00 6J56C GE 11.21 68838 GE 11.00 
EH90 1.71 PCL805 2.10 SY3GT 2.10 6K8GT .... 11173 11.111 
El32 2.10 1'0500 .... 5Z3 4.110 61<7 .... 1025 GE 7.00 
EL33 7.10 Pfl200 2.10 SZ4GT 2.10 6K8 .... 7(JZIAGE 12.10 
EL34F'toipo 10.00 PL36 2.10 M0.2 1.71 61<06 GE 11 •• 7199 10.00 
El.34 Siemens 4.10 Pl.81 1.71 6AB7 1.00 61.00 .... 7581A 12.00 
EL36 4.00 Pl.82 1.10 6AH6 4.00 6U<lCSYl .... 7586 11.00 
Elli!O 21.00 Pl.83 2.10 6N(5 '-10 6l8X s.n.. 4.10 7587 ..... 
ELB1 .... Pl.84 2.00 6Al5 1.00 61.11GC GE .... 7868 £10.00 
El.84 2.21 Pl504 2.10 ..... 1.88 61.7 1.10 ..... 11.00 
EU88 2.71 P\.508 1.111 SANS 1.00 61.06 12.50 &417 GE 11.10 
EL91 4.00 1'1..109 1.00 ..... 4.10 f1J7 .... 
EL95 2.00 P\.519 1.00 6A05 .... 6AHH816KN8 12.00 Pra.c:crra::~..,.... 
EL360 11.10 Pl802 .... 6AA5 ..... SSA7 .... 

Tol. 011.-111111 Open dally to callers Mon- Fr• 9am-4pm - Closed Sa_turday 
Valves. Tubes and TranSistors Over 6000 types avatlable 

lrom stock. C!C Terms C W.O and V•sa Cards accepted Odefs despatched 
tJy return 

Prlcoo oxcluclng 
VAT-17.5~ 

Ouotat10ns tor any 1ypes no1 listed S A E 
P081 •nd PKking £1.00 per order + VAT 

R. W. GRAPHICS 
355 Cressing Road, Braintree, 
Essex CM? 6PE 

DIARIES 

going k) pr.-

Fu: 011 684 3056 

Tolox 
946701 

Amateur radio diaries with navy or maroon covers 
AS Desk- £4.20 +SOp p&p - Pocket- £2.70 + SOp p&p 

LOG BOOKS 
Containing amateur radio information 

50 page £1.65 + 60p p&p - 1 00 page £2.65 + 68p p&p 

D.I.Y QSL CARDS 
£2.55 + 70p p&p per 1 00 Please send for samples 

MAKE YOUR INTERESTS PAY! 
over the past 100 years more than 9 million students throughout the world have found 
lt worth their while! An tcs home-study course can hetp you get a better Job, make more 
money and have more fun out of life! ICS has over 90 years experience In home-study 
courses and Is the largest correspondence school In the world. You learn at your own 
pace, when and where you want under the guidance of expert ·personal' tutors. Find out 
how we can helP YOU. Post or phOne toaav for vour - IN-TIOII PACK on the 
course of your choice. Click one box onlvn 

--------------------· 
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model) 

11 range 3 '/2 dlgh mm 
FEATURES: POCket Omm with 
12mrn display. WOC volts. 6 
ronges OC currant to 1 0 omps. 5 

::'=s~=~~test 

';:;·£10.95 

e WIND DIRECTION e TEMPERATURE 
e WIND SPEED e MIN·MAX TEMPERATURE 
e GuST ALARM e RELATIVE HUMIDITY 
e GUST SPEED e BAROMETRIC PRESSURE 
e RAINFALL e WOODEN CABINET 
e SUNSHINE e MAINS & 12·24V DC 
* * All main readings at s glance * * 
SEND FOR 
COLOUR 
BROCHURE 
Prices 
from only 

£1_99 1 

JAYBEAM 
APPOINTED AMATEUR 

DI STRIBUTOR ANTENNAS 
RIGS, ANTENNAS, SWR BRIDGES, 

POWER SUPPLIES, TEST GEAR, 
COMPONENTS, MORSE KEYS, COAXIAL 

CABLES,ROTATORS,MICS,PLUGS 
AND SOCKETS, SWITCHES 

Call us on (D533) 553293 
OR COME AND LOOK AROUND AT 

Leicester Lf3 ORB 
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SITUATED AT THE SOUTHERN END OF M23- EASY ACCESS TO M25 AND SOUTH LONDON 

AERIAL ACCESSORIES 
16SWG Hard drawn copper wire ...... ............ ...... .. .. ... ... ... ... £12.95 
Large Ceramanic Egg Insulators ... .. ... ........... .. .. ........ ... ........ £0.85 
Small Ceramic Egg lnsulators ... ...... ... .. ..... ... .. .. ... ..... ..... ... ..... £0.65 
"T" Piece Polyprop Dipole Centre ............ .... .. ....... ........ .. ... .. . £2.05 
Deluxe Dipole Centre, 259 Socket... .. .... ... ...... ........... ........... £9.35 
Self-Amaigamating Tape .. .... ... .............. .. .... .... .. ... .... .... ....... . £4.35 
300 R Slotted Feeder, per metre ........... .. ..... .. ... ........ ... ... ..... £0.58 
450 R Slotted Feeder, per metre ........... .. .. ... .... ...... .. ..... ....... £0.50 

P&P 
£3.00 
£0.30 
£0.25 
£0.25 
£2.00 
£1.00 
£0.10 
£0.10 

SPIRO ANTENNA PRODUCTS 
PB1 
LC160 
LCSO 
T15 
T20 
T40 
TSO 

RX-100 
P-405 
PF-300 
PB 35D-W 

1:1 Balun 2kW P.E.P . ......... ... .. ....... ... ..... ...... ... £17.95 
160Mtr Antenna Shortener (Pairs) ................... £24.95 
80 Mtr Antenna Shortener (Pairs) ..... ............ ... £23.95 
21 MHz Traps 1 kW (Pairs) .. ... .. .... .... ...... ........ .. £39.90 
14MHz Traps 1 kW (Pairs) .......... .... .. ..... ......... £39.90 
7MHz Traps 1kW (Pairs) .. ... ..... .... .. .............. ... £41.90 
3.5MHz Traps 1kW (Pairs ..... .. .... ... ... .............. £41.90 

PALOMAR 
Noise Bridge ...... .. ..... ... ... .. .. .. ... .. ... ....... ...... ..... £69.95 
Receiver Pre-Amplifier ........ ........... .. ... .. .. ...... . £129.95 
Scat Audio Filter ... .... ... ............ ..... ... .... .. .. ...... £139.95 
Balun, 1 :1, 1,5:1, 2:1 , 

£2.00 
£2.50 
£2.50 
£2.50 
£2.50 
£2.50 
£2.50 

£2.50 
£2.50 
£2.50 

3:1, 4:1,5:1, 6:1, 7.5 :1 , 9:1 , 12:1, 16:1 .. .. .. .. .... £26.95 £1.00 

CHALLENGER · 
OX-VI 

• Launches RF from an elevated GAP 
• Eliminates earth loss 
• Comes pre-tuned 
• Uses only 3 radials @ 25 feet 
• Total bandwidth on 40, 20, 15, 12, 

1 0, 6, 2 metres, 130 kHz on 80 
metres 

£229.95 

VOYAGER IV 
• From GAP, dedicated LF antenna 

now available 
• 80 kHz on 160, entire band on 80, 

40 and 20 metres. 

£389.95 
Phone for prices on Kenwood lcom Yaesu, and our wide range of accessories 

BREDHURST ELECTRONICS LIMITED, HIGH STREET, HANDCROSS, WEST SUSSEX, RH17 6BW 
Open Monday - Friday 8.30 am - 5.30 pm Saturday - 9.30 am - 4.30 pm 

NEVADA- THE RECEIVER SPECIALISTS 
THE NEW DRAKE R8E COMMUNICATIONS RECEIVER 
Drake, famous for their high quali ty receivers, introduce the new R8E - the o nly 
receiver you will ever need to own! 
Frequency coverage 1OOkHz to 30MHz. With converter (optional extra) 
35MHz to SSMHz 1 08MHz to 174MHz 
• Mult i mode reception - AM, FM , RTTY, CW, USB, LSB • Five bu i lt-in filter 
bandwidths • Bu ilt- in pre-amp and attenuator • Mul tiple scan functions 
• 100 memory capac ity • RS232C remote contro l • Two VFO's • Built-in 
no ise bl anker • Passband offset tuning • Selectable AGC 
• Synchronous AM detector £965 
KENPRO KT22 
2 metre hand-held 
An economica l hand-held 
that has become very 
popular. Idea l for packet 
radio or for use through 
your local repeater. 
• 1 y, w att output • 
Repeater shift • Tone 
burst • Supplied with 
mains charger £139 

SCANNING RECEIVERS 
FAIRMATE HP2000 Mleld £269 
NEVADA MS1000 base £279 
YUPITERU MVT 6000 base £279 
YUPITERU MVT 7000 Mlefd £289 
YUPITERU MVT 8000 base £299 
YUPITERU VT125 ai rband £149 
ALINCO DK-X1 Mleld £269 
ICOM R1 Mleld £365 
BEARCAT 200Xl T Mleld £229 
BEARCAT 760Xl T base £235 
AOR AR3000 base/mobile £695 
AOR AR2500 base/mobile £41 5 
AOR AR2BOO base/mobile £395 

WE HAVE A LARGE SELECTION OF USED RECEIVERS 
CALL PAUL or JOHN FOR THE LATEST INFORMATION 

SPnd in l2 tor o ur lull< .Jt.J iogul' ot Shorlw,l\'l', S< .mning, Am.lll'Ur R..1dio 

.1nd Cll K.Hiio lquipnwnt. 

FAST Mo\11 Of.( I lit< Sff.(V fCE 

NEVADA COMMUNICATIONS 

SHORTWAVE RECEIVERS 
LOWE HF150 £ 
LOWE HF225 £425 
ICOM R72 £659 
ICOM R100 £499 
ICOM R7000 £989 
ICOM R71 00 £11 20 
50NY SW1 E £149 
SONY SW77 (new) £349 
SONY SW7600 £1 49 
SONY 2001 D £299 
SONY AIR 7 £229 
SONY PRO 80 £299 
MBR7 (shortwave £69 

KENPRO KT44 
70 ems hand-held 
NEW low cost hand-held 
covering the full 70 cm 
amateur band . 
• 1 y, w att output 
• Repeater shi ft • Tone burst 
• Supplied w ith mains 

£159 

NEVADA MS1 000 
• 1 000 memories • 500 -
1 300MHz (excl. 650-
850MHz) • AM/FM;WFM 
• Automatic tape recorder 
switching 

£279 189 London Road, North End, Portsmouth P02 9AE 
Telephone: (0705) 662145 • Fax: (0705) 690626 New base/mobi le w ideband scanning receiver 
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After the build-up, the ZA Albanian 
operations sta rted with a roar as men­
tioned last time, but by the end one 
cou ld find ZAs calling CQ, so well was 
the demand satisfied. They have been 
reported everywhere from 1.8MHz to 
50MHz in this country. But, alas, the 
operating manners were probably the 
worst ever, on c.w. as well as phone. 

Propagation 

Propagation has been variable. 
There seems to have been something 
of a reconstruction process going on 
in the Sun at the time of writing, and I 
wonder what is to come once it all 
settles down again. 

Gripes! 

Now it's time to air gripes about 
contests! In a big contest, such as the 
ARRL OX or the CQ WVV, some 4000 
stations take part, world-wide . Such a 
"biggie" will occupy the whole of the 
c.w. or s.s.b. sections of the band s for 
a weekend . The organisers argue that 
they can't restrict entrants. Smaller 
contests, on the other hand, often call 
for a restriction to segments of a given 
band. Considering that there are (to an 
order of magnitude) some million or so 
radio amateurs, of whom around half 
hold h.f. licences, then it seems that 
4000 are holding a half-million to ran­
som. The question must therefore be 
posed: how can contest organisers 
NOT restrict entrants to a segment 
only of the bands? 

lt has become all too common for 
serious s.s.b. contest and OX opera ­
torsto over-modulate quite deliberately 
in order to 'clear some of the QRM 
away!' Contest organisers can legis­
late against this practice in their rules, 
and disqualify a few offenders for the 
benefit of the many. 

As for DXpeditions, some degree 
of control over split-frequency opera ­
tion is needed. Perhaps there is room 
for the DXCC Desk to refuse to credit 
operations involving excessive splits. 
Contest and OX operators at the mo­
ment are anathema to the majority. 

The 1.8MHz Band 

On 1.8MHz this time, let's ma ke a 
start with QRP enthusiast Leighton 
Smart GWOLBI of Trelewis, who has 
an FT-747 modified down to 5W; he 
says the 100W stuff is boring. His an­
tenna farm has a 60m wire, end-fed for 
1.8MHz (it 's a super job on 7MHztoo). 
a trap dipole for 3.5/7MHz, and 
monoband dipoles for 14/21 /28MH z. 
The 1.8MHz c.w. made with F1 MFI and 
DJ8WL. and GIOOTC on sideband. 

'Turning to writing ' sums up the 
position at John GJBDQ. John is busy 
with another book, but he did find time 
to snaffle ZA 1 HA who was CQing, for a 
new one on the band at 1817z. Others 
included RA1WB and RW9USA. 

As for me, the past month has seen 
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Reports to 
Paul Essery GW3KFE 

287 Heol -y-Coleg, Vaynor, Newtown, Powys SY16 1RA 

a couple of attempts to get on the loca I 
Tuesday evening net, but not much 
that could honestly be described as 
activity! 

The 3.5MHz Band 

The 3.5M Hz band is a little bit ofthe 
unknown, or as the old charts put it, 
'Here be Dragons' . However, there is 
OX to be had, as some of our contribu­
tors can show. Eric GJLPS (Blackpool) 
spent about 10 minutes on the band, 
long enough to key with R50DPK and 
UD6DFA. 

Mostly Europea ns were worked on 
th e key by Angie GDHGA (Stevenage). 
although G4EVS and GONXA were 
hooked on s.s.b. As for the OX, there 
was a Gotaway in VE1AYY who was 
RST219 at a time when W1AW was 
579. 

Eric GOKRT (Welling) says this may 
be his last report for a while, as a 
house move is in prospect. However, 
the QRP from the Lake DTR3 plus 
Howes receiver got out to GOMPA, 
GOOXT, G4KIK, GD3FXN, DK1JD and 
ON5AG, all two-way QRP, plus the 
higher-power from GWOMYY and 
DA1JZ. 

Up north now to Don GMJJDR 
(Auckengill). and c.w. with Z21 HS. 

Another keybasher is Pat ON7PQ 
(Kortrijk); Pat raised AA6TT, USSR, 
UAOY/UZOAM (Zone 23), ZA1A, RJ5R, 
ZA1ZSW, ED50PQ and 4X4DK. 

Turning to Leighton GWOLBI , who 
managed to get his QRP over to G31VF/ 
QRP, G4WMI/ QRP, DL3KTD/QRP, 
G4EMA, GM3RKO all on c.w., while a 
whiff of sideband sufficed for Y21 CW 
and E15A. 

The 7MHz Band 

On 7MHz it's like the song says, "lt 
ain't what you do it's the way that you 
do it!' 

Working on 7MHz, Don GM3JDR 
stuck to his key, and found HJ8RMC, 
LU9FC, 9H8F, UI7T/UA4HVV, JE11HC, 
SVOMW/8, Z21HS, 9L1US , UJ1K, 
UL8BWO, UY8U, UA9LEG , XYORR, 
YC2HAX, C9RAA, 4X4KK, ZA 1 A, ZA 1 QA 
and JWOB. 

"Laid low by a 'flu' bug" says Ted 
G2HKU (Sheppey) of his list. Still, he 
did raise 6W1 QB, N4HF, ZA lA and 
ZA1QA. 

A quick listen on 7MHz and Don 
GJNOF (Yeovil) entered a sideband 
contact with ZA1A into his log before 
moving on. 

Pat ON7PQ likes this band , and he 
booked in 6W6JX, 9K2LX, 9H3JR, 
ZA1QA, UI8QU , ZA1ZXV, JA6HW, 
OX3FV, ZA1A, 4K1AFM, K6NA/KL7, 
C02MA, 3C1 EA, VK2DXI/9M2, JTl / 
SP5DRH, OK3CLA/5N3, YV1AD , 

PJ2AM, XE3AAF and 6W1QB, all c.w. 
A change of antenna helped Angie 

GOHGA to key with ZA 1 HA, 4X4NJ, 
9H3PF, 9L1US, NA4K, W4BQF, N3AM, 
K5KG/2, W1GUE, K1WQM, KW1C, 
W3WKX, EA6/G3VW, EN3A, R3DIR, 
UL7MG, UA9CK and UA9CM. 

The key of Eric G3LPS helped him 
to VK6NV, ZA 1A, 7Z1AB, GU3MBS, 
UAOLH, UAOFZ, OK3CLA/5N31, R3DSR, 
VP2M/AA5AU, R50DPK, LX/PA3CQR, 
ZS6ANL. VK5FE, a weak DU4GX, 
9H3GK, JT1/SP5DRH for a new one, 
ZA 1 QA, UL8LWO, UI9ACQ, 5B4ADA, 
UAOWW, ZA 1 HA, PY8RR, 9K2KM, 
UAOAF, 4J3GM, UWOAF, UWOWW, 
IU3GRM, UWOWB, DMOT, UF7FWN, 
FFOXX, 40VA(QSL via YU41BH), 9H3JR, 
DL4MCF/5B4, CX4SB andVK2DXI/9M2. 

Mary GONZA says she worked a 
few USA stations on the band, but 
regards them as nothing exceptional. 

The WARC Bands 

On the WARC bands this month, 
let's start with Don GM3JDR, who used 
10MHz c.w. to make QSOs with VS6BI, 
C9RAA and FW/AA7AF; 18MHz for 
V63WVV, UAOZC, SV/W7SW, VP2M/ 
AA5AU, ZS9/DJ7XG/P, 4K1 A, ZA lA and 
ZA 1ZXV. Lastly, 24MHz to raise 4S7/ 
G3REP, VK1FT, 4K1AFM, 9M2AX, 
ZS6AJS, VP8GAV, C06CG, YSl J BL, YN/ 
SMOOIG, UI8DX, RJ4X and ZC4DG. On 
side band, ZA lZXV and 4J3GM were 
also worked. 

Another one for the key wasTed 
G2HKU, and on 10MHz his crop in­
cluded VK3BXN, W4DHZ, WOLR and 
ZAlHA. While 18MHz came up with 
EA6EJ and ZA1QA. 

The s.s.b. offeringfromVince9H11P 
(M"Scala, Malta) notes 9K2ZZ, 
3XOHNU, RJ4X, PYOFF, UI8DX, HC8GR, 
VP5VEQ, YL2EG, VP9MN , VP2MR, 
V63AO , UF6FL, 7Z11S, 5H3RA and 
4J3GM. As for 18MHz, 005ZZ, UL7ACI, 
9M2HB, 9K2ZZ.4S7EA, LY1 BY, YV5DEH, 
HK4EB, UF6FL, VP8GAV, 3C1EA and 
VP8CFM (S. Orkneys). 

Onto Don G3NOF,whotried 18MHz 
and found HV3SJ, VK4CRR, and4J3GM; 
plus 24MHz contacts with C06CG, 
ESl QO, HBO/DL1 MFQ, HC2AQ, HC8GR, 
HFOPOL, J39CM, JT/SP5DRH, K6YRA, 
KK60B, VE6XD, VE7PER, VP2M/GOAZT, 
VP9MN, XX9AW, ZAlZSW, ZB2AZ, 
4J6LQ, 5N31 CEP and 5V7G. 

Pat ON7PQ seems to have given 
the WARC bands a bit of a bashing this 
time! On 24MHz c.w., he noted V85KX, 
J73A, 4K1A. S79CW, VP9/WB2YQH, 
OX3FV, 4J3GM,3XOHNU, HZ1 HZ, TA2A. 
DK6WL/5B4, UD850DC, KP2J, JT1CD, 
HC5AI, FR5GL, JD1ALM, J28FO, RJ4X, 
ZA1QA, ZP6CW, JTlKAA, J40HS, 
UI8DX, FY5FA, CE3ZW,JTOC0,4U11TU, 
YN/SMOOIG, FY5FP, ZA lA, 5B40G, 
ED50PQ, VP2M/AA5AU, JT1/SP5DRH, 

3B8CF/3B7, 302VJ, Z24JS, 8J9SPO, 
S79MX, ZA 1ZSW, A25GH, KL7XD, 
XUOJA and FK8FS. Turning to 18MHz, 
he noted V24TV, KP2J, 4J3GM, ZP6CW, 
WH6LW/KL7,ZA 1 QA, VK6HD,4K1AFM, 
KL7CYL, T20VJ, J40HS, JT1/SP5DRH, 
ZB2CN, ZA1A, KP4DJ, VP2M/AA5AU, 
VS6UW,4U11TU, 5B4ADA, ZS9/DJ7XG/ 
P, HI8A, 6W6JX, FK8FS, HC5AI , 
LU3HAN, FW/AA7AF, S79MX, 3B8CF/ 
3B7, 5H3RA, 5H3RA, ZA1ZSW, V51 / 
DJ7XG , N4JQQ/ C6A, KH8/W6YA, 
ZA1ZXV, XUOJA, W1NUNP9, 302VJ, 
8J9SPO , V85KX, VQ9QM, SU1 HV, 
CE81VH and KP4DJ . The lOMHz activ­
ity also produced the goods by way of 
FW/AA7AF, YV5DIA, E050PQ, JT1 / 
SP5DRH, ZA1A, 302RW/R, ZA1ZXV, 
9J2HN, EA8BVP, KH8/W6YA, EA9KD, 
ZA1HA, YSlAG, JJ1VKL/4S7, 5H3RA, 
S79MX,4X4MU, CT3M,J40HS, PZlDV, 
ZK2XD, KP2A,ZA 1ZXV, RJ5XV, UAOZC, 
LU7EE, N4JQQ/ C6A, HI8A and 
KC4DWT. 

Problems! 

Possible problems for DXers, as 
VK9WI has been heard around, calling 
for QSLs via VK9NS. Jim advises DXNS 
that there is currently no amateur on 
Willis Island. 

The ZL8GBS call issued for Kerma ­
decs operation came unstuck. I heard 
that the Conservation Department re ­
fused permission for operation. 

With luck, Jim Smith's S2 opera ­
tion will have come and gone by the 
time you read this; VK9NS hopes to 
send the documentation from Dhaka 
to ARRL. 

lt seems 9Q5EE went QRT, due to 
the political problems there, and he 
will not be returning . 

The 28MHz Band 

A short burst from the GW3KFE 
antenna on the 28MHz band one morn­
ing, netted sideband contacts with 
RA9WF and BY5RA, plus a c.w. contact 
with JA9TSI. 

The key of Angie GOHGA accounted 
for ZA 1 HA, N5CG, KG40, N6BV/1, 
Nl GKE, KT21, UV3AKI, UI8GDN and 
RB5BM. 

Mary GONZA came from Kirkby-in­
Ashfield to the Leicester Show for a 
chat and met everyone on the P W 
stand. She had a play on 28MHz s.s.b. 
for JY5BJ,8R1RBF, YC1 FCC andZAlQA. 
lncidentally,GONZAisnowthe RSGB's 
RLO for Notts. 

Down West now, to Yeovil, where 
Don G3NOF notes CP6RP, J73VE, 
JA1SGX, JA9LJI , JH4DIT, NP2Q, 
UH8EA, VE4NC, XN50A, XX9AW, 
ZF2NT, ZA 1 OX, ZA 1 HA, ZA 1 QA, 
ZA1ZXV, 5V7JG, 7Q7BX, 9K2LX and 
9L 1 US. Don also mentionsthatXX9AW, 
who is a Yeovil club member, has 
moved his sked times to 28580kHz at 
0900GMT on Sundays; if nothing is 
heard then try again an hour later. The 
QSLs are to KU9C. 

Pat ON7PQ stuck as always to his 
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keyer, and entered 7Z1 AB, ZA1A, 
ZA 1 QA, XUOJA, 9K2LX, BV2DA, BZ4RA, 
J37A, 4K1B, TA2DA, RAOFA, HR3/ 
K5MK, HI SA, 4K1A, ZA 1 DX, VP2M/ 
AA5A, OA4BCZ,ZA 1 HA, HZl HZ, FR5GL, 
YJOARW and V31RA. 

A return to the fold by Chris G4LDS, 
who seems to have got around a little 
since he last reported about a decade 
ago. Chris worked ZS6AIS/PnP8, EA6/ 
DL6RDE, 9L1US, CX4GL, 5B4SA, 
SV3AQR, 5B4ES, FR5DX, all W call ar­
eas, CN8EC, VP8CDL (QSL lan, Box 
260/MPA, Stanley, Falkland Islands), 
LUl CF and ZAlQA. 

Just a few between the 'flu' bugs 
and the house-painting for Ted G2HKU, 
by way of 4K1A, UA9AON, W5RLT, 
KC60DW and ZAlHA. 

Solar Data for October 1991 

During the last week of September 
and the first week of October, one of 
the sun's more active regions was fac­
ing the earth and a number of small 
fl ares were recorded . On October 1, a 
proton event, measuring 12 particle 
flux units, started a magnetic storm 
which continued for a number of days. 
This event gave rise to a number of 
small scale auroral openings reaching 
up to the 144MHz band. The solar flux 
level, at a high of 221 units on October 
2, declined to 182 units by the end of 
the week. 

Du ring the period between Octo­
ber 7-20, there was a fall in the sun 
spot, solar flux and geomagnetic lev­
els. On October 8 the geomagnetic A 
index reached 30 units, but dropped to 
four units by October 12, and then re ­
mained at a very quiet level between 
October 14-20 producing excellent 
propagation on the 50MHz band. 

From October 21, continuing 
through to the end of the month, there 
was an major surge in solar activity as 
solar region 6891 rotated into view. 
There were 17 M type flares on Octo­
ber 24 and four X type flares on Octo­
ber 27. lt is interesting to note that 
apart from these two days, the UK-Far 
East path on 50MHz remained open 
between October 14-26. 

On October 27, the geomagnetic A 
index rose to a sub-storm level of 37 
units, averaging 21 unitsforthe period. 
Numerous auroras were recorded, 
events on October 28 and November 1 
being particularly good and reaching 
up to the 430MHz band. 

Auroral activity has been excellent 
during 1991, lending credence to the 
experts view that July 1989 was the 
sunspot maximum for solar cycle 22. 
Maximum auroral activity does nottake 
place at the peak of the sunspot cycle 
but lags it by approximately 36-48 
months. 
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A change of mode now and again 
suits Don GM3JDR. On the key he found 
BV2DJ, BY5RA, BZ4RA, BZ4SBF, 
3B8FO, HllKXS, YC30SE, LU1AO, 
YN1 CC, EX8V, LU2ABR, ZD8WD, 
LU6HDC, LU2EPN , NP21 , PZ1 DY, 
CE8FGC, RAOFB, NJ1W/DL9, ZL2AKS, 
VK3YU, VK2DOJ,J28FO,J40HS, UI8DX, 
ZA 1A,ZA 1 HA andZ21 HS.Asfor phone, 
how about P29DX, UL7LL, 5B4MF, 
VP8CFM , FR5ZN, CU2BS, A45YT, 
A22AA, ZA 1 QA, ZA lZXV and 9K2LX. 

Arch-QRPer GWOLB I worked 
WB2QAP/QRP, K2LGJ/QRP both on the 
key, TKOMG, V29W, 4UliTU, CU3AK, 
Y06KEA, WB7RFA/VP9, 5B4ES, EA91B, 
SMOMG, IOBAM all with low-power 
sideband, and ZA 1 HA with just 1W of 
s.s.b. 

The 14/21MHz Bands 

Space closes in, so we've had to 
cut. Ted G2HKU mentions 9H3PF, 
HK3RQ, KC9T, ZA 1 HA, ZA 1 QA, ZL41J, 
W4DHZ on 14MHz, while 21 MHz was 
used for Kl RM. 

Now Don GM3JDR; 14MHz c.w. for 
UA70XWW, HClMD/ HCO, XYORR, 
UAOQH U, UWOFP, 3C 1 EA, 4K3/UA9XLZ, 
3W/4K20T, OK3CLA/5NO, 4K1ADQ, 
ZllAMN, ZAl A, ZAlHA and 4K1AFM, 

while s.s.b. accounted for ZA 1 HA. On 
21 MHz, s.s. b. was the mode for 
ZA1ZVX, and c.w. for BZ4RA, UAOCKA, 
RM8MD, VK3VD, Zll MH, LU2BRG, 
HL2KAJ, PY7SA, PY6BG, 4K1ADQ, 
HL5JAC, A25GH and ZA 1 HA. 

Finally, GWOLBI who made it to 
CR6A and ZAORS with QRP sideband 
on 14MHz and 8P9Z, NN3Q, W3AP, 
HBO/HB90AN and N3RM, all on 14MHz 
sideband QRP. 

Deadlines 

Deadlines are a bit tightthis time. Please send your news to reach me 
at the address at the head ofthe column, to reach me by December 14, 

January 1 and February 1. Meanwhile, hope you all enjoy your Christmas 
and New Year! 

Fig. 1: GI4SJ B/P operating 
on 70MHz from Co . Down. 

VHF Up 
Reports to 

David Butler G4ASR 
Yew Tree Cottage 

Lower Maescoed, Herefordshire HR2 OHP 

Forecasting Conditions 

Conditions on the 50MHz band were 
tremendous during the Autumn and 
this state is likely to continue 
throughout the winter period. The 
openings to the far east have now 
ceased, being replaced by paths to the 
Caribbean and North America. Look 
west between 1130-1430UTC if you 
want to work into these areas. 

If conditions are enhanced it may 
be possible to contact areas of central 
and western USA, around 1530-
1730UTC. Keep a look out also for the 
winter peak in Sporadic-E. lt might 
even reach 144MHz! Auroral activity 
will probably continue, so don't forget 
to beam north and check the bands 
from mid-afternoon. 

Aurora ! 

During the first and last week of 
Octobertherewere a number of auroral 
openings which allowed many opera­
tors to make contacts up to 2000km 
from the UK. 

At my QTH (1081 ), I managed to 
catch auroras on the 144MHz band on 
October 1-2 and October 26-30. Most 
of these openings were fairly weak, 
only allowing contacts up to 500-600km 
but events on the 21st, 28th and 29th 
were much better. Unfortunately, the 
change from BST to UTC meant that 
many UK operators lost an hour's op­
erating at a time when the aurora 
usually produces the best DX. On Oc-

tober 21, I just managed to catch the 
end of the event, working LA9BM 
(JP40) and SM4KYN (J079) around 
1725UTC. 

ltwas a similar case with the large 
scale aurora on October 28. This event 
must have been very good, as I only 
operated for the last 40 minutes, but 
still managed to work nine countries, 
including HB9DFG (JN37). HGlWD minutes he couldn't attract his atten-
(JN87). HG8CE (KNOB). HGOHO (KN07). tion. I an mentions that he only heard 
OK2BFH/P (JN99). OK3EA (JN88). LY2WR work one UK station, G4SWX. 
SP7LIH (J091 ), SP9AGV (J090) and On October 29, he discovered an 
RB5PA (K021) at 1890km. On the fol- early morning aurora, between 0800-
lowing day, from 1700UTC, LA3NGA 0845UTC, but could only find G6Y JD on 
(J049). LA6VBA (J048). SM5BSZ s.s.b. although the Lerwick beacon, 
(J089) and a page full of German sta- GB3LER (144.965MHz) was 57 A at the 
tions found their way into the log. time. In the evening event, I an co n-

There was an even better opening tacted a number of LA stations in J048, 
on November 1, but the gale force J049 and JP40. 
winds and high static levels made me Steve Damon GBPYP (1090) dis-
think it might be better to go QRT on covered the aurora on October 28 at 
this occasion. I did manage to sneak in 1600UTC and went on to work many 
one contact with UZ2FWA (K004) 144MHz s.s.b. stations. They included 
Kaliningrad, before I tilted the tower DGlKBY (J030). DG5DBK (J031). 
over! DG6YGG (J041), DB8KJ (J030) and 

lan McCabe GOFYD (1083) worked DL8SCQ (JN48). 
LA3NGA and SM4KYN, on the 144MHz A number of operators concen-
band, in the aurora on October 21 and trated on the 50MHz band to pick up 
heard ES2XM at 1641UTC, but couldn 't new squares and countries via the 
work him. lan was fortu nate to be auroral openings. Terry Chaplin 
around at 1330UTC for the start ofthe G1UGH (J002) found a weak event on 
event on October28. His first contact, October 2 at 1800UTC hearing 
at 1338UTC, with OK2KZR (JN89) was GM3WOJ (1077). The aurora faded out 
followedbyc.w.contactswithOKlHAG with him at 1840UTC. 
(JN79). OKlMDK/P (JN79), SP5EFO Ela Martyr G6HKM (JOOl) had a 
(K002). SP9EWU (J090) and strings of greattime during the opening on Octo-
Germans.At 1715UTC, he heard LY2WR ber 28 . During the afternoon she 
(K024) but despite calling him for 20 worked into G, GD, GM, GW, DL, El, ON, 
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OZ, PA and SM, gaining two new 
squares, EI8EF (1054) and SM7NNJ 
(J 086). Ela also found time to QSV to 
the 144MHz band, to make 13 s.s.b. 
contacts including OG80AE (J041), 
EI20NB (1063) and E14AQB (1053) 

Meteor Scatter 

Gordon Smith GW6TEO (1071) is 
keen on meteor-scatter and is now 
active on s.s.b. with an I cam IC-271 E, a 
pair of 4CX-250B's and a 17-element 
Vagi. He reports that his first ever 
144MHz m.s. contact was with IKOBZV 
(JN61). completing the QSO in 25 min­
utes. 

Dave Hilton-Jones G4YTL (1091) 
made good use of the Perseids shower, 
picking up tour new squares, ESOSM 
(K008). LA8KV(JP52). OV/G4DHF(IP61 ) 
and UV1AS (K059). at a distance of 
2143km. 

Graham Peyman GOKON (1080) is 
another operator who has cracked the 
2000km barrier. On August 12, he 
completed with OH2BV J (KP20)to give 
him his best meteor scatte r OX of 
2001 km. 

Jonathan Eastment GW4LXO has 
been active on m.s. for a number of 
years and has noticed a great dete­
rioration in the s.s.b. random operating 
procedures used by many stations. He 
comments that operators never seem 
to give the callsign of the station they 
are working and frequently they re ­
ceive 'roger' reports from their QSO 
partner. 

There are two obvious errors here. 
Firstly, you MUST always transmit the 
cal lsign of the station you are working 
as well as your own and secondly, a 
roger report cannot be sent unless 
BOTH callsigns and reports have been 
received . 

Very simply, if you do not transmit 
your own callsign, then the contact 
does not fulfil the basic requirements 
for a contact and the QSO is not valid . 
Un fortunately, this bad operating 
practice is not just restricted to meteor 
scatter working, but has spread onto 
manyofthe amateur bands. How many 
stations have you heard on the 50MHz 
band, 'working ' a OX station, but not 
sending his callsign? For a valid QSO 
you MUST send both callsigns. lt is not 
optiona l! 

During the Perseids meter shower, 
GW4LXO (10 81) worked EA3KU , 
HB9FAP, 11KTC, 12FAK, IN3TWX, 
IK6MMJ, OV/G4PIQ, SM7FWZ, VU2CCV 
and ZBOW, bringing his total of DXCC 
countries up to 49. 

John Hoban GOEVT (1093) didn't 
think much ofthe Perseids shower. He 
reportsthatthere was plenty of activity 
on the 144MHz random frequency but 
the bursts were generally of quite short 
duration, although strong. When a long 
burst occurred, it caused pandemo­
nium on the frequency. John wonders 
how many stations were worked prop­
erly, when most operators were not 
giving both ca llsigns. He was sure 
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Fig. 2: PA3FOC and PA3BZL. Photo by G4VXE. 

many operators thought they were 
working a OX station who, in reality, 
was working someone else. 

Coincidentally, John suggests that 
I make a comment in the column, on 
the correct procedures. I'm only too 
happy to oblige! If you want to make 
valid m.s. QSOs and are unsure ofthe 
up-to-date way of doing it, send me an 
A4 s.a.e. and I'll gladly se nd you my 10-
page m.s. information pack. 

To participate in the Perseids, 
GOEVT bayed a pair of 14-element 
Vagis, 4.13m apart, but was disap­
pointed with the results. Each Vagi 
was setup individuallyfor a lowv.s.w.r. 
and then combined together with a 
MET power divider and Westflex-1 03 
feeder to give a resultant v.s.w.r. of 
1.25:1 at 144.250MHz. 

The horizontal beamwidth was 
narrower, but the antenna system 
didn't seem to be any better than a 
single Vagi. John wondered if I had 
any thoughts on this matter? My first 
reaction was to blam e it on the 
propagation mode, perhaps suggest­
ing that by cutting down on the an­
tenna beamwidth, it was effectively 
letting the antenna system 'see' less 
volume of sky and therefore less me­
teor trails. In fact, this theory can be 
very true but I suggestthat in this case, 
John was actually looking for some­
thing that is very difficult to quantify. 

Measuring the performance of an 
antenna system is very subjective, 
espec ially if you don't own a profes­
sional antenna range . In practical 
terms, combining two Vagis together 
will give you no more than 2.5dB addi­
tional gain, maybe less than 2dB if you 
can't solder properly! I guess it would 
be very difficult to differentiate be­
tween two systems, even if you had 
both up at the same time. it's even 
worse ifyoutryto compare them weeks 
apart! Doubling up on your antenna 

Annual c.w. ladder 

BantfTMHz) 
Station 50 70 144 430 Points 
G4ASR 48 49 335 - 432 
G40UT 40 142 182 
GOFYO 10 37 47 
GOEVT 17 11 28 
GW4WX 11 - 11 
GM4CXP 1 6 7 

Number of different stations worked since 
1 Janua ry 1991 

system can be worthwhile, but don't 
expect to see a tremendous change in 
performance. 

The following data, concerning 
meteor showers occurring in the next 
few weeks, will help you determine in 
which direction to beam at specific 
times and when the shower is below 
the horizon. 

The Ursids meteor shower occurs 
between December 16-23, with maxi­
mum activity occurring on Sunday 
22nd. The best direction is on the east­
west path , although other beam 
headings during the 24 hours can be 
quite successful. 

The Ouadrantids meteor shower 
will be encountered between January 
2·6, peaking sharply on Saturday 4th. 
Between 0100-0400UTC beam south­
east or north-west, 0400 to 0600UTC 
beam north or south, 0700 to 1000UTC 
beam east or west, 1200 to 1700UTC 
beam north-east or south-west. The 
shower rad iant is low between the 
hours of 1500-0000UTC and is therefore 
not very usable for meteor scatter. I 
have always found this shower to be 
particularly good to Scandinavia in mid­
afternoon. 

Moon bounce 

The first leg of the ARRL e.m.e. 
moonbounce contest, held on October 
26-27, was marred by a 500° Kelvin sky 
noise temperature, an aurora and 
drizzle which caused power line hash. 
Not very conduc ive for weak signal 
operation! Single Vagi stations suf­
fered considerably, although a number 
of stations reported contacts. Faraday 
rotation, that is the twisting of a sig­
nal's polarisa tion, wasverv noticeable 
and stations would become audible 
for about five minutes or so, and then 
disappear for up to 20 minutes before 
reappearing again. Stations with four 
Vagis or more fared a little better of 
course, but many reported that signa Is 
were very weak, especially at moon 
set. 

Using a single 4218 Cushcraft 
Boomer, I heard a number of 144MHz 
stations, at moon rise and moon set, 
including DL8DAT, F6EYM, SM5FRH, 
N5BLZ, W5UN and KB8RQ. I only man­
aged to work one station, W5UN, at 
0834UTC on October26, when the moon 

was at 18° above the horizon. 
John Regnault G4SWX (J002), with 

the advantage of four Vagis and el­
evation control, worked 45 stations on 
the 144MHz band including HA2RG, 
LZ2US, N1 BUG, K2GAL, KI3W, N5BLZ, 
W5UN , WA1JXN/7, K7CA, W7FN, 
KB8RQ, WOHP and VK3AMZ. 

The 50MHz Band 

As predicted, the 50MHz band was 
in tremendous shape during October 
with openings to Afri ca occurring on 
virtually a daily basis. Most of the 
regulars appeared in many UK log 
books, producing an almost definitive 
list of active African 50MHz countries; 
A2, CN, TR, TU , Z2, ZS, ZS9, V51 , 5V, 70, 
9J and 9L. 

The month also saw some of the 
best propagation to the far east to 
occurthis solar cycle, with continuous 
daily openings between October 14-
26. During this period many UK op­
erators worked or heard BV2DP, 
KG6UH/DU,JAs, KG6DX, VK2, VK3, VK4, 
VK6, VK8, VS6WV, VS6XMQ, XX9JN 
and VC2ASB, with October 19 being 
regarded by many as the best day since 
records began! 

This good propagation continued 
into November, with an excellent 
opening to South America occu rring 
on November 2. Stations worked from 
the UK in this opening included C02KK, 
CX8BE, CX8BHI, HC1BI, HC5K, KP2A, 
KP4EIT, KP4EOR, many LUs, PJ2KI, PJ4/ 
WA3LRO, many PVs, TI2HL, VV4AB, 
VV4DDKand 9V4VU. Some stations also 
reported hearing KlTOL, WA4LAF and 
VE1VX via back-scatter. lt really is 
going to be a very good F2 winter 
season! 

GeoffBrown GJ41CD (IN89) doesn't 
miss anything and October was no 
exception. In addition to wo rking eve­
rything that was co ntacted in the UK 
(!) Geoff also found LU4EJ (GF11) on 
the 7th, LU20EK, PVOFF and PZ1 EL on 
the 9th and KG6DX on the 13th. On 
October 14, he worked VK2FLR 
(QF560D), a new UK distance record of 
17239km. And so it continued, KG6UH/ 
DU and KG60Xonthe 16th,XX9JN and 
VC2ASB, for square 482, on the 19th. 

Ela G6HKM, made her first QSOs 
with VK this season by working VK6PA 
(O G89) on October 14 and VK8ZLX on 
the 17th. On the 19th she worked 
VK4ALM (QG56), VK4FP, VK4FNQ and 
VK4GUN, all in QH30, and followed that 
up by working VS6XMQ (OL72) for a 
new country and square . She also 
heard VS6WV but didn't join in the pile 
up. 

it's a great pleasure to receive a 
report, via packet radio, from Steve 
VS6XMQ, the Honorary Secretary of 
HARTS, the Hong Kong National Soci­
ety. Not only is Steve a well-known 
50MHz DXer, but he is also a devoted 
P Wreader and claims to be one ofthe 
last of the breed of home-brewers in 
Hong Ko ng. He mentions that he is 
presently building the PW 'Otter' 
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50MHz receiver, and the G4WIM 
50MHz multi-mode transceiver. Steve 
sent in a long list of DX that he worked 
in the summer of 1991 . lt is interesting 
to note that the UK are now, or will 
soon be getting, propagation to the 
same areas. Countries or stations that 
have not yet been worked from the UK 
include BV2DQ, VU2AID, XUlU and 
XX9TDM. Keep a look out for them 
during February and March 1992. 

The 70MHz Band 

John Bruce GI4SJB was very ac­
tive on the 70MHz band during 1991 , 
participating in all RSGB 70MHz 
cumulatives, the Trophy contest, v.h.f. 
field day and WAB contests. The 
photograph Fig. 1 shows G 14SJ B/P 
operating from his usual location, 
Carrowreagh Hill, Co. Down (1074CO). 

During June, he made a trip to Pi­
geon Top, Co. Tyrone but the expedi­
tion was literally a wash out. Torrential 
rain and gale force winds coupled with 
very poor propagation meantthat only 
G1SWH and GI8AYZ went down in the 
log book. John intends going back to 
Co. Tyrone, and also to Co. Fermanagh 
during 1992. On the home front, all the 
antennas have recently been taken 
down, in preparation of a move to a 
better v.h.f. QTH. 

lan Booth G7HRP (1083), located in 
Manchester, is now QRV on the band 
and reports that local stations, G 1 H BE, 
G11TS and G8HDS are also operational. 
They all monitor 70.450MHz, mainly 
during the evenings and regularly hold 
a net on 70.400MHz. 

On October 20, I participated in the 
70MHz c.w. contest but found very 
little activity. Despite trying very hard, 
I only managed to work 17 stations, my 
best DX being with G3FIJ (JOOl) at 
262km. 

The 144MHz Band 

Exceptforthe auroral activitywhich 
occurred at the beginning and end of 
October, there was very little else to 
report, apart from a late night tropo 
opening to Spain on October 2. In this 
event, both G6HKM and G8PYPworked 
EA1CJT (IN63) and EA ITA (IN 53). 

The 430MHz And Microwave 
Bands 

Tropospheric conditions were not 
very good during October, although 
G6HKM did managetoworkHB9/F1FHI/ 
P (JN36) on the 430MHz band during 
the contest on the 6th. El a reports that 
activity during the first 1296MHz cu­
mulative on October 8 was poorly sup­
ported with only nine contacts being 
made, but the second session on the 
24th was much better with 20 QSOs 
going in the log. However, it was situ­
ation normal for the 1296MHz fixed 
station contest on October 27 when 
only 13 stations were worked. 

John GOEVT has found very little in 

58 

Fig_ 3: OS Locator 
Award. 

the way of DX on the 430MHz band 
recently. He did, however, manage to 
make a few s.s.b. QSOs into Holland, 
on October 5-6, during the IARU u.h.f. 
contest. 

DXpedition Update 

RegWoolleyGWBVHI(DA 1 RG) has 
provided a DXpedition update. He will 
be active from 1071 and 1072 between 
January 2-4. He will be using an 
FT225RD, a pair of4CX-250Bs and a 14-
element Vagi and will primarily be ac­
tive via s.s.b. meteor scatter. Skeds 
can be made via his DA 1 RG address, 
431 MU, Flugplatz Elmpt, D-4055 
Neiderkruchten 1, Germany. 

During August 1991 , the joint 
Swedish-Estonian expedition group 
ESOSM operated from Saaremaa Is­
land (K008XL). in the Baltic Sea . The 
results were extremely good with 525 
QSOs in 111 locators and 26 DXCC 
countries being made on the 50MHz 
band. On 144MHz, 508 contacts, 182 
via aurora and 144 via c.w. meteor 
scatter, were made in 1611ocators and 
26 countries. The best DX during the 
aurora was GI40TC at a distance of 
1767km. On the 430MHz band, a total of 
50 QSOs were made in 231ocators and 
eight countries. 

The 144MHz expedition by PAJBZL 
and PAJFOC to Ischia Island (IC8), as 
reported in the October issue of P W. 
unfortunately had to go QRT after only 
one day's operation because of seri­
ous TVI problems at the hotel where 
they were staying. As Tom SM6AFH 
comments in the Two Meter News 
Sheet. "What we can learn from this is 
that it is better to do it the hard way 
with a tent, generator, mosquitoes, at 
a remote spot." Fig. 2 shows Re ne 
PA3FOC and Evert PA3BZL, at the 
Weinheim v.h.f. meeting, catching up 
on the latest v.h.f. news! 

Annual v.h.IJu.h.l. table January to December 1991 

50MHz 70MHz 144MHz 

OZ locator Award 

The OZ locator award, shown in 
Fig. 3, is available to all licensed 
amateurs for v.h.f, u.h.f. or s.h.f. con­
tacts made with OZ stations after 1 
January 1985. The requirement is to 
work at least 10 of the 13 locator 
squares in Denmark, a sticker being 
awarded for the last three squares. 

The award is available for the fol­
lowing categories- phone, c.w., e.m.e., 
m.s., satellite + band. For example, 
144MHz c.w. operation. Contacts made 
via active repeaters, cross-band or 
cross-mode do not count. 

Applications for this award must 
include QSL cards, together with a list 
of the different contacts. Operators 
who have obtained the basic award, 
should, if they apply for the last three 
squares sticker, onlyforward QSLsand 
lists for these . The cost of the award is 
US$3 or 10 IRCs and it can be obtained 
from EDRVHFContestManager, Georg 
Landbo OZ1FMB, Fasanvej 7, DK-7190 
Billund, Denmark. 

VHF Contest! 

The RSG B Fixed station v.h.f. con­
tests on the 70, 144 and 430MHz bands 
are being held between 1400-1600UTC 
on December 28, 29, 30 and 31. The 
contest exchange consists of RST, 
serial number, locator and county. The 
serial number starts at 001 for each 
band and continues sequentially every 
day. So, if you work 60 stations on day 
1, you continue on day two with serial 
number 061. 

To stimulate DX activity on the 
144MHz band, the German VHF-OX 
Group, has organised an activity con­
test lasting one calendar year, com­
mencing January 1 1992. For every 
contact over 500km, one point may be 
claimed . Repeat contacts with DX sta-

430MHz 1296MHz 

tions are not allowed. 
The total score is the number of 

different DX contacts multiplied by the 
number of locator squares worked. 
You may count any locator squares 
worked in the year irrespective of 
distance. A full set of rules including a 
locator map can be obtained by send­
ing me an s.a.e. 

The Nordic activity contest is held 
every month and it is open to all ama­
teurs outside of Denmark, Finland, 
Norway and Sweden. All operation 
must be in accordance with IARU Re­
gion 1 band plans and logs must con­
tain contacts with OZ, OH, LA and SM, 
from at least two different locator 
squares. No contacts via active re­
peaters are allowed. Contest exchange 
is RST and locator, e.g. 591081 MX. The 
band sections are held on the follow­
ing days, 144MHz on the first Tuesday 
of each month, 430MHz on the second 
Tuesday, Microwaves on the third 
Tuesday and 50MHz on the fourth 
Tuesday of the month. All sections will 
run from 1800-2200UTC during the 
winter and 1700-2100UTC during the 
summer. Monthly and yearly results 
are available, the yearly winner from 
each European country being awarded 
a contest Diploma. A full set of rules 
can be obtained from myself on receipt 
of an s.a.e. 

Dates for the first of the 
Scandinavian activity contests in 1992 
are as follows: 144MHz activity on 
January 7, 430MHz on January 14, 
Microwaves on January21 and 50MHz 
activity on January 28. 

Deadlines 

I must say thank you to everyone 
who has written to me during 1991 , I've 
thoroughly enjoyed read ing your let­
ters. If you haven't written in before, 
why don't you give it a try? lt really is 
quite painless! 

May you all have a Happy Christ­
mas and a DX filled New Year! 

Please send your letters to reach 
me by the end of the month. I always 
write up the column in the first week of 
the following month. Don'tforgetthat I 
can also receive messages via packet 
radio atmymailbox GB7TCM and I can 
also be contacted at my DX cluster 
GB7DXC. 

Station Counties Countries Counties Countries Counties Countries Counties Countries Counties Countries Points 

Photographs of your shack, anten­
nas or any v.h.f. activity are especially 
welcome. Other pictorial items such 
as QSL cards, awards, certificates, etc., 
are also requ ired. They wi ll all be re ­
turned to you. 

G6HKM 61 51 74 23 40 11 33 300 
G4FCD 25 21 82 13 55 13 33 257 
GONFH 44 25 
G8ESB 7 6 

30 61 17 43 11 13 253 144MHz ORB Table 20 85 14 45 8 14 209 
G8ASR 1 52 50 55 28 195 
G4LOR 24 19 
GOFYO 12 38 
G8PYP 16 38 

10 51 12 35 158 Top distances (km) 72 29 151 
44 20 19 144 Tropo 3160 GM4YXI 

GOEVT 13 29 
GW7EVG 
GlTHG 11 

37 18 14 117 Aurora 2143 G4YTL 
47 8 55 Sp-E 3080 GOEVT 23 9 51 

G7CLY 38 10 48 Meteor 31 00 GW4CQT 
GM4CXP 2 22 3 32 
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MODEL SG-2000 HF SSB RADIOTELEPHONE 
GLOBAL COMMUNICATIONS FOR DATA AND VOICE 

You're in contact anywhere, anytime 
with the power packed SG-2000 HF 
SSB transceiver. Engineered for 
simple operation, the SG-2000 
features an alarm generator, 644 
factory programmed ITU voice and 
data channels, 100 user programmable 
channels and 100 memory channel 
scanning. Receive and transmit strong 
clear voice signals. Manage data 
communications easi ly on RTTY, 
ARQ, PACKET and telegraphy. 
Utilize up to 8 front panels as full 
function remote stations. A user­
friendly American product, 
sophisticated housing and the SGC 
technical superiority and quality 
workmanship make the SG-2000 your 
radio of choice. 

SGC Building, 13737 S.E. 26th 
Street, P.O. Box 3526 Bellevue, 
WA 98005 USA 
Telex: 328834. Fax: 206-746-6384. 
Tel: (206) 746-6310 

The WASSOO Incorporates a built-In cassette deck 
to allow recording of short wave broadcasts. 

£229.99 lnc VAT 
The Traveller>' Shortwave Multiband Receiver with BuiiNn Cassette Deck end 8 
Bank Shortwave Reception • FM/MW 18 Band SW Reception • FM Stereo • I'Lito 
Reverse Stereo Cassette Deck with I'Lito Sh.Jt.Qff • Stereo Recording Facility • 
Manual Dial Tuning • Programmable Timer Sleep Function (60 minutes) • 
Digital Oock end Alarm • Dual Conversion System • Tape Counter • Tone 

------------------------.::....----,control • Tape Selector • Supplied with stereo 

S P E C lA L I S T A I R microphone. shortwave guide. case and handstrap • 

For specialist users, Sony 
provides a choice of rug· 
gedly·constructed receivers 
that deliver a truly impressive 
array of professional 
features. 
These two high-specification 
air-band models incorporate 
multi-way tuning, squelch 
control, PU synthesized cir­
cuitry, and reception of PSI 
(Public Service Band) broad­
casts, extending their vers· 
atillty to allow monitoring of 
lire service, forestry, marine, 
highway and weather 

AIR 7 • £249.99 incVAT 
HANDHEID MULnBAND RECEMR WITH 

6JNAY lUNING AND CONTINUOUS 
WAVEBAND COVERAGE INClUDING AIR 

BAND 
FM/AM/AIRJPSB Reception • PU Synthesized 
Circuitry • Continuous AM Frequency Cover· 
age • b.W~ Tuning: 40 Memory Presels. Auto 
Scan. Memory Scan. Priority Tuning, Manual 
tuning, 10 Key Direct Tuning • Wideband 
Coverage • Squelch Control /Auto and 
Manual) • Key Protection • lCD Display wiltl 
light Function • Dual Conversion System • 
Record Out Socket • 4-Way Power Supply • 
Supplied wiltl Helical Aerial, Shortwave Guide, 
Battery Holder, Earphone and Shoulder Strap • 
Power: 4 x M size battery • bvDC • 240vAC 
wiltl Adaptor /Optional) . 
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PcMier. 2 x M size battery 3V DC 24W K. with adaptor 

ICF PROSO- £299.99 inc 
VAT 

HIGH-SPECIFICATION HANDHELD MULTIBAND 
RECEMR WITH FREQUENCY CONVERTOR, IJNA'I 

TUNING AND CONTINUOUS WAVEBAND COVERAGE 
INCLUDING AIR BAND 

FM/FM Narrow/AM Wide/AM NarrowNHF/AIR/PSB/UHF 
Recep!ion • PU Synthesized Circuitry • Continuous AM Frequency 
Coverage • 8-W~ Tuning: 40 Memory Presets. Memory Scan, 
Define Scan. Auto Scan. Programme Memory Scan. Priority 
Tuning, Manual tuning, t 0 Key Direct Tuning • Wideband 
Coverage • Squelch Control /f'<Jto and Manual) • Key Protection • 
3 Mode Scan • 2-Step Tone Control • 40 Station Random Memory 
Presets over 4 Memory Pages • AM/SSB Fine Tuning • lCD 
Display wiltl light Function • Dual Conver>ion System • Record 
Out Socket • Supplied wiltl ShortWave Guide, FROBO Frequency 
Convenor. Telescopic Aerial, Earphone, Shoulder Strap, carrying 
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Reg Ward & Co Ltd. 1 Western Parade, West Street, Axminster, Devon, EX13 SNY. 

0 
ICOM 

Telephone: Axminster (0297) 34918 

FT1000 
FT900 
m01 
FEX767{2) 
FEX767{70) 
FEX767(11) 
SP767 
m47GX 
m57GX 
FP700 
FC700 
FP757HD 
FAS14R 
m36 
FT5200 
FT290M~U 
FT690M~tl 
FL2025 
FL6020 
FT212RH 
YHA15 
YHA440 
MMB15 
m90 
FL7025 
FT2! 
mo 
FNII9 
FNII10 
FNII11 
NC111C 
SMC211 
NC28 
NC29 ,., 

YAESU 
HFTransuiYtt 
NEWHFTranacelver 
HFTfiMCII"t 
2mModule(767) 
7DcmModule(7&7) 
&mModule(767) 
Spetker 
BudgeiHFTralliCehrer 
Midi HF Tranactiftt 
20AP.S.U. 
ManueiATU 
Heavy Duty !m P.S.U. 
Remote Aerltl Switch 
2flOcm45/J5W8aseStn. 
2m/10cm Dual Band FM Mobile 
Mkl1Sut~tr2902mMuhliiMHit2 .5W 
Midi &m MJMode 2.5W 
25Wllnllr 
&m1DWllnllr 
NEW 2m 45W FM Mo~ile 
2mHelltal 
70cm }S WIWI 
MoblleBradlel 
7DcmMultlmodt 
7Dcm25mllnllrhlreltowl 
NEW 2m H/Htli 
NEW 70cm H/Htld 
Nic:ad BetteryPedl(23!73) 
NicadBatltryPack(23fl3) 
Nicad Banery Padl(231731 
Charger(23/73) 

~=~::; ~~~m~13A Phtl 
BeuChltltt(23!13) 
Cer~apl ,Cflarger(23fl3) 

2905.00 
P.O.A. 

15951.110 
182.119 
221.09 
112.119 

71 .47 
.... 00 
5169.110 
223.75 
152.24 
264.37 

111 .74 
1359.110 

639.00 
429.00 
429.00 
117.50 
111 .37 

S,.cill:tt9.110 .... 
12.n 
14.55 

4MUMI 
142.02 
P.O.A. 
P.O.A. 
29.39 
35.20 .,_., 

(15.00) 

(10.00) 

1
4.00) 
4.00) 

ll~l 
(10.00) 
(10.00) 

1
6.00) 
6.00) 

(6.00) 
(4.00) 

(10.00) 
(10.00) 
(6.00) 
(6.00) 
(3.00) 
(3.00) 
(6.00) 
(2.50) 
(2.50) 
(2.50) 

!~:~l 

(2.50) 
(2.50) 
(2.50) 
(2.50) 

~~~~ 
(4.00) 

a~81 
(2.50) 

(10.50) 

IC765 
IC751A 
IC135 
lC7H 
IC725 
AT150 
PS 55 
IC505 
IC229E 
IC2SE 
IC275E 
!C4SE 
wu 
ICW2 

'"'"' ,,,. .. 
IC322fiE 
ICR71 
IC7DOCI 
IC·R7 1DOI ... _ 
SP3 
cm 
EX257 
GCS 
BC35 

'"' ..... 
'"' CP12 
DC! .... 
HS51 
le&! 
SMB 

"' "" R100 

HFTtlftiCiiftf 
HFTrlnKIIvtf 
HF Trln&eelwer 
HF~baststn . 
HF Bill Trlnsttinr 
150WATA(735) 
En PSU (735) 
50MHzmuiiJ·IIMMIIportllllt 
NEW 2m 25W FM Moillllt 
2m New Mini H1Mhtlll 
2m25WBIIISIII 
70cm H1ndfltld 
NEW 2m/70c:m H1nii1MIII 
2m/70c:m Dull BIM HIMMIII 
7kiii10W MJMOIIIt 
21ft/70cm FM 0.11 BIM M~lt 
2/70FMMoillllt 
Gen Cow RX 
VHF/UHF Scann• 
25MHz - 2GOII MHr r..tnr 
2S-13INIMKlDilcOM 
Ert S,e•klr 
DC Clillle (R70ifl71) 
FMBolrii(R7DR71) 
WorldCiodl 
DnkCilarttr 
Bltllry PKII7.2V (SE SERIES) 
EMpty B1ntry Cut (SE SERIES) 
Blttery Pldl72.1000m AL (SE) 
12VCltlflllll (SE SERIES) 
DC/DC Convtrter operllelrom 1ZV 
NEW Mini sptftlr mk 
HelllsellncPnNo•unll 
SET 214 SET/RIJIPI4 
1 .311 jl.~o11 8PBa~tMic 
150kHz -130GMHz RX 
NEW HF RX 
5000KHl·1100MKz 

1550.00 
1535.011 
1000.00 
1015.110 
nuo 
335.00 
115.110 
53t.OO 
299.00 
279.110 

10!MJ.DII ...... 
P.O.A. 

310.00 
Sptcl1l prlct 
Sptclll jM"ict 

510.01 
875.10 

1012.00 
1050.00 ..... ..... 

1.18 
43.13 
43.03 
15.31 ..... 
10.75 
74.03 
12.72 
18.40 
:r-4.15 
42.15 .... 
07.11 

305.00 
.... 00 
510.10 

(10.00) 
(10.00) 
(10.00) 
(10.00) 
(10.00) 

(6.00) 
(6.00) 
(6.00) 
(6.00) 
(6.00) 

(10.00) 
(6.00) 

(6.00) 
(6.00) 
(6.00) 
(6.00) 

(10.00) 

118~1 
(4.00) 
(4.00) 
(2.50) 
(2.50) 
(3.00) 
(3.00) 
(2.50) 
(2.50) 
(3.00) 
(2.50) 
(2.50) 
(2.50) 
(2.50) 
(2.50) 
(3.00) 
(6.00) 

(10.00) 
(6.00) 

TSISOS 
TS140 
TS880S , .. .. , .. .. 
PS 52 
AT230 ,..,, 
SP31 
nm 
TH26 , ... 
THn 
TH27 
TH215 
TR151 
TS790 
R2000 
VC111 ..... 
VC20 
TM7D2 
TM131 
TM241E 
TM441E 
MCSO 
MC&OA 
MC&O 
MCI5 
MC43 
MC35 
MCSS 
LFlD ... 
H$5 

KENWOOD 
NEWHFTtlftKIIvtr 
HF 9 Blni Gen. en. TXIfiX 
HFJim TX Gift. Cn. RX 
HF Gtn. Cow. TXCR 
NEW HF +BM TXCR 
H/Outy PSU 
All B1nd ATU/Powtr MIWr 
Power Supply 
S,llklr 
10/1&02iWLIMtr 
2mH1ndhtlll 
70c:mHinclllelll 
2m70cmHIMfltlll 
NEW 2m H1nllhtlll 
70cmHIIMihlill 
lm 25W MIM Motile 
VHFAJHFTrlniCtiYtr 
Gtn Covlr&fl HF/RX 
118·114MKz Coovtrttr(RHOI) 
GtnttliCmrltiHF/RX 
118·174 MHr CIHiftrt.r (R50GG) 
NEW 2m/70cm FM Moillllt 
2m/70cm FM Mo~lll 
:rm FM Molllll 5111MW 
70c• FM Moillilt 3511MW 
4P Ota Mic 
SPOtlit Mic 
Electric Onk Mic 
Oelll Mic Mllll lntl CoMp 
8PFI11Mic 
4PF111Mic 
MoblleMc(5p.o. lf) 
HFLow P1uFttter 
LltlttwtlghiHIIdpfloan 
DtiUIIHIIdpiiOntl 

2905.01 
.... 00 
1!15.00 

132$.01 
P.O.A. 

235.01 
tl3.l0 
tn.ss ..... 

1495.111 
254.00 
215.00 
395.00 
254.00 
257.13 
110.00 

1525.00 
500.00 
115.46 
.... 00 
170.85 ...... 
"'-" ...... ...... 

47.1111 
90.13 
55.15 

101 .11 
22.711 
22.20 ..... ..... 
2UI 
31.35 

H~:~l 
(1D.OD) 
(10.00) 

1:~1 
(6.00) 
(4.00) 

(1D.OD) 

'::~l 
16001 

1:~1 
(1D.OD) 

118881 
(4.00) 

(1 0.00) 
(4.00) 
(6.00) 

(1D.DD) 

1:881 

1

:881 

1~1 3.00 
3.00 
3.00 

ll881 
... -~.,,.,... --SWR/PWR Meters --­

MH12A28 
MH111A28 
FRGHOOM 
PMC 
PA3 
YM24A 
FRG8800 
FRV8800 
FRT7700 
MH188 
MD1C8 
Mf1A3B 
YH21 

Speaker Mic 
SpllkerMicMinlatllrt(23n31727) 
10·950MHl Stannlnt RX 
PowerSUpplylorii&CIO 
Cer Adtptortchargtt 
SptaterMII11 

18.01 
18.01 
18.01 
70 .50 
24.65 
31 .73 
31 .73 

520.00 ..... , _,. 
35.19 

549.110 
102.18 ..... ,_ .. .,_, 

1
2.501 2.50 
2.50 

(10.00) 
(4.00) 
(3.00) 

HI·MOUNO 
C W Keyers ---

Jo11o 
Ostar1711 
YIISIIY5611 
Y11• Y$500 
CemetCM42fl 
ComeiCD120 
Comel CD160H 
Cemel C027DO 
DiiWICN101 
Dltw1CN103N 

1.5-15GMKz 
3.5-158MHl: 
1.HOMKz 
140·525MKz 
140·1501430·-450 
1.1-2fiDMKz 
1.HOMKz 
140·525MKz 

11!1.50 
17.45 
!15.11o ..... 1

3.00) 
4.00) 

ll~l 

YH55 
YH! 
SB10 

HFRtceiver 
Conver1tt111·1751NINft 
RXATU 
H1nd 600 Spin ~ale 
Dtlll600 Spin mic 
Boommobll tmlc 
Liglttwtithtphllltn 
Pltldldphonn 

~\'rtt':~ :!i~~~M=·Ioom •le 

Antennas 

..... 
20.42 
20.42 ..... ,_ .. 

ll~l 
R~l 
(3.00) 
(3.00) 
(2.50) 

oscno 7D·7DGMHz RX Di~eoa• 25.511 (6.00) 
0130 26·1300MHz Oiscone 78.15 (6.00) 
J1yllt1m TB3 M~lli 3t HF Triblndtr 4Q3.10 (10.00) 

HK 783 
HK 705 
Hl7011 
HK7fJ7 
HK707 
HKI02 ..... 
MK703 
MK 704 
MK706 
STARMASTER 
Dlwalnlry -

Slnlgllttly(lll)llltlillltftiiOfl) 
Slrlltllttey(lll)llltlillitllftliOft) 
Straight tey (lll}dtlillle l~n~ion) 
Slrllthltly(lll)llstlillltltll5lotl) 

Slrlltlltkty(Dtlut-Brala) 
Slrlltllttey (lml) 
S4111zthy 
S41111zt hy 
~1111akty 

Eltctron/c leyer IMH (Nt PMIII) 
EJDonlc Memory leyer (No Pl,.lt) 

Rotators 

50.15 
21.15 ..... 
29.00 
11 ... 

1MI.DO ..... 
11.00 ..... 
35.15 ..... ..... 

Crulhll CD3111 JR 4f HF Triblmltr 305.00 (10.00) AR20GXL Litllt Dirty 511.511 

~f!:~~~ ~~3~:~::: Trlb1nder 35~ ::: (~~:~l g!: ~:~u~wty 1~:: 
WX1 2m!70cm 8111 Fibre GIISI 5UMI (6.00) G400RC Medium Duty (Ro•IMI FKt) 1n.85 
WX2 2m/70cm Bill Fillre GIIU 71.11!5 (6.00) G600RC MtdiumJHIIvy Dirty 240.00 

~~~IMN ~~=: ~::~~~~:rre Gl1n 1~:~ !~ :~: g:ao::Rc ~~:i!J~~otaltr : :: 
OSTDHP 10180m tripped dipole 55.16 (6.00) GR5'DOB Azlmt~Mitnllnt 313.00 = Instant credit available ~ OPEN TUES-SAT 9.00-5.30 

Mail/Telephone order by cheque or credit card (CLOSED MONDAYS) 
Cheques cleared before goods despatched. LUNCH 1-2pm 

(4.00) 
(4.00) 
(4.00) 
(4.00) 
(4.00) 
(4.00) 
(4.00) 
(4.00) 
(4.00) 
(4.00) 

(4.00) 
(4.00) 

1.8·150 MHz151'150MKz15115GI15011 
150·525 MHz 2omMim 

---Miscellaneous 

"-" "-" ..... ,._ .. ..... ..... 
14.00) 

~~ :~! 
(4.00) 
(4.00) 
(4.00) 

CS2fl 3 W1y $0239 SwHch 12.. (4.00) 
CS2D1GS 2Wiy 'n' S&11SwUcll l7.50 (4.CIO) 

~~11 CSW21 :~3~::!;\olll ~:: !; :~~ 

~:: ~== ~=~:: t::: :::: !~ :~! 
(6.00) WAI W1nmmr 121-450MKz l7.84 (3.00) 

~::~! ~~:. 070 ~':*~~z Ttrmln~l :11s::: !! :~! 
(6.00) Dllong FL2 Audio Filler 1D2.D7 (4.001 
(6.00) DIIOfll FL3 Audio Fltttr/Autonotdl 153.21 (4.00 
(6.00) 011ona ASP Proc:tnOf 4 pin 97.0"1 (4.00 

!::~l g:::: :~70 ~~~~~~.~~ .. ~.. ~:: !! :~1 
STOCK ITEMS USUALLY DELIVERY/INSURANCE PRICES 

DESPATCHED WITHIN 48HRS IN BRACKETS 
(E&OE) 

r , 
Lalent 

Computers 

, . . . 
Tel: (()533) 376909 

DISK 
380Mb ESDI disk drive ............................ £400 
52Mb 3.5" IDE disk drive ........................ £170 
32Mb 3.5" RLL disk drive .......................... £85 
20Mb 3.5" MFM disk drive ........................ £70 

MOTHER BOARDS 
386sx 20MHz OKb RAM ......................... £160 

VIDEO CARDS 
256Kb VGA card XT/AT ........................... £30 
512KbKb VGA card XT/AT ....................... £65 
1024Kb VGA card AT .............................. £100 

DISK CONTROLLERS 
IDE with FD, 2S, 1 P, 1 G ............................ £30 
ESDI WD1007 A-WHA ............................. £50 
8 bit RLL and MFM ................................... £30 

60 

Fax: (0533) 376770 ' ' ' ' . ./ 

For all your computer requirement~ call 
Paulon(0533)376909 

Prices exclude VAT and Postage. 

/ 

Computer Systems 
Quality Computers at affordable prices. 

All computers custom built to your specification. 
Prices start from: 

AT-16Mtfz .......................... ~ ... : .................... £430 
SX-20MHz ................ , .............................. : ... £520 
386-25MHz .................................................. £660 
386-33MHz .................................................. ~760 

'JOJent 
'· (9mputers 

32 Mountsorrel Lane, ' 
Rothley, Leicestershire 
LE7-7PR . 
Tel: (0533) 376909 
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This time I have a reaction to an item I 
included in Broadcast Round-up con­
cerning the few Esperanto transmis­
sions which remain on the short wave 
bands. David Harding GODQI wrote 
from Deal in Kent: "Mires pandas al via 
demando. Ne existas auskultataj sta ­
tistikoj disponeble, sed dum tre 
nemultaj Anglujanoj auskultas Esper­
anton (plue, tre nemultoj auskultas 
mallongajn ondojn tute ne), existas 
ankorau bona nombro trans la mondo 
kiu auskultas Esperanton kiel speco 
de 'duona-voja domo' al aliaj Europaj 
lingvoj." 

Luckily David offers a translation 
(for those of you who need one): "So to 
answer your question. There are no 
listening figures available, but whilst 
very few English tune into Esperanto 
(indeed, very few tune into short wave 
at all!), there are still a fair number 
across the world who listen to Espe­
ranto as a sort of 'half-way house' to 
other Western European languages. 
They can get a fairly good idea of what 
is being said as the broadcasts are 
spoken slowly and clearly. Once the 
ear is tuned into Esperanto, they can 
try Spanish or Italian which are simi­
lar, though broadcastaboutthree times 
faster. 

"As a personal point of interest, 
whilst I can hardly claim to speak Es­
peranto with any skill, I have used it in 
h.f. contacts with Hungarians and 
Poles. I also exchange messages in 
Esperanto on Packet Radio with a small 
group of enthusiasts in France, Bel­
gium, Holland, Germany and Denmark. 
I've even used it with a local Lithuanian 
lady on CB! " 

So it seems that at least a small 
number of English speakers are famil­
iar with Esperanto and listen to those 
transmissions from Beijing and the 
Vatican. I might be tempted to give it a 
try myself. 

World Developments 

There are a number of develop­
ments to report in the world of inter­
national radio listening. The BBC World 
Service continues to increase its 
rebroadcasting in Eastern Europe, with 
Hungarian Radio carrying BBC Hun­
garian on its main national network 
daily. In Finland, the national broad­
caster YLE is now carrying BBC World 
Service in English as well as the Voice 
of America , also in English and 
Deutsche Welle in German on f.m. to 
the Helsinki area. The BBC World 
Service will be launching a Ukrainian 
service early in 1992, and has already 
started to recruit staff for the new sec­
tion at Bush House. 

RADIO LINE 

Broadcast Round-up 
Reports to Peter Shore via the PW Editoria l Office 

Radio Moscow's English World 
Service has started carrying Vasily's 
Weekend once again. A recent inter­
view with Vasily Strelnikov on Radio 
Netherland's Media Network pro­
gramme declassified some of the 
mysteries of Radio Moscow, and it 
provided an insight into the background 
of one of the station's most enigmatic 
presenters. Vasily lived most of his 
childhood in the United States where 
hisfatherwas posted. He was attracted 
to the wide variety of radio available 
on the Eastern Seaboard and decided 
it would be good to have similar 
sounding programmes in the Soviet 
Union. Today he's brought something 
like American radio to Radio Moscow 
and Vasily is also involved with one of 
the new commercial stations which 
operates in Moscow. Vasily's pro­
gramme can be heard at a number of 
times during the weekend program­
ming of Radio Moscow. 

European Stations 
All times GMT (=UTC) 

Albania 's external service, Radio 
Tirana , has changed its schedule and 
cut back on some of its language 
services. Currently English is heard at: 

0230 on 9.76 and 11.825MHz 
0330 on 9.76 and 11.825MHz 
1630 on 9.73 and 11.825MHz 
1830 on 1.395, 7.12 and 9.48MHz 
2230 on 1.395, 7.115 and 9.725MHz 

Much news has arrived from Roy 
Merrall this month, including his log­
ging of Estonian Radio Tallin at2030 on 
5.925MHz but the parallel outlet of 
9.56MHz occupied by a strong carrier 
with Asian and Far Eastern music. 
Latvian Radio in Rig a was also heard at 
2030 on 5.935MHzwith extremely good 
signals rating SI0555. 

The BRT Brussels service has the 
English Radio World programme on 
Saturdays at 1000-1030 on 21.815, 
13.675 and. 9.855MHz. The evening 
programmes at 1900 and 2200 are heard 
on 15.515,9.905 and 5.91MHz. 

Radio Sofia, Bulgaria transmits 
in English: 

0300-0515 on 17.825, 15.16 and 
11 .72MHz 

1730-1900 on 17.825, 17.78, 15.33, 
11.765, 11.72 and 9.70MHz 

1945-2030 on 17.825, 17.78 and 
11.765MHz 

2145-2400 on 17.825, 15.37, 15.31 , 
15.11 , 11.66 and 9.70MHz 

Radio Finland's European sched­
ule is now: 

0730 on 11.755, 9.56, 6.12MHz and 
963kHz 

1505 on 11.755 and 6.12MHz 
1930 on 11.755, 9.73, 6.12MHz and 

963kHz 
2230 on 9.73, 6.12MHz and 963kHz 

Radio Norway's weekend English 
broadcasts are now broadcast: 

0100,0200 and 0300 on 9.605MHz 
0300 and 0400 on 9.645MHz 
1200 on 25.73 and 21 .695MHz 
1500 on 11 .87MHz 
1600 on 21.73 and 15.23MHz 
1700 on 9.655M Hz 
1900 on 17.73 and 15.72MHz 
2100 on 9.59MHz 
2300 on 11.925MHz 
2400 on 9.645M Hz 

The RDP Lisbon service now has 
English: 

to Europe at2000-2030on 11.74MHz 
to Middle East at 1600 on 21.515MHz 
to Africa at 2100 on 17.74MHz 

English from Radio Sweden is now 
down to three broadcasts in the 
evening for Europeans. These are at 

1930-2030 on 15.27, 9.655, 6.065 and 
1.179MHz 

2130-2200 on 6.065 and 1.179MHz 
2330-2400 on 1.179MHz 

Radio Kiev has English to Europe at 
2200 on 5.96 in parallel with 9.82 and 
11.79. The station has English once 
again at0130 on 9.785 (somewhat late 
for its European beam) and to North 
America atOOOOon 17.69, 17.665, 15.18, 
12.005, 11.79 and 11.675MHz. 

Radio Yugoslavia is heard at 1930 
on 15.14 and new6.10MHz which rates 
up to SI0543. The station idswith " ... you 
are listening to the Federal short wave 
radio station ... ". English is heard again 
at 2200 with 9.505 and 6.10MHz. 

Meanwhile Croatian Radio has 
been heard from before 1000 on an 
initially noisy 9.83MHz with a weaker 
parallei7.24MHz. This peaks at around 
SID533 in the early afternoon, but 7.24 
is eventually blocked by Moscow. The 
identification is "Shvratski Radio Stu­
dio Zagreb " and English is apparently 
heard at 1200 and 2100 on 1.134MHz. 

Francis Rose G2DRT has sent the 
latest schedule from Vatican Radio. 
English is heard in Europe: 

0600 on 7.25, 6.245 and 1.53MHz 
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1700 on 7.25, 6.245 and 1.53MHz 
(with French) 

2050 on 7.25, 5.935 and 1.53MHz 

Radio Vatican now transmits the 
recitation of Vespers at5pm(1600GMT) 
daily which can be heard on 7.35, 6.245 
and 1.53M Hz. 

African And Middle Eastern 
Stations 

The current schedule from the 
Voice of Israel lists English: 

0500-0515 on 11.588MHz 
1100-1130 on 17.545MHz 
1430-1458 on 17.59, 15.64, 11.605 

and 11.587MHz (not Fri, Sat or Holy 
Days) 

1800-1815 on 17.575, 15.64, 11 .675 
and 11 .587MHz 

2000-2030 on 17.575, 11 .675, 11 .605, 
11 .587,9.435 and 7.465MHz 

2230-2300 on 17.575, 11.675, 11.605, 
11.585,9.435 and 7.465MHz 

The Voice of Ethiopia on 9.56 at 
1500 is unheard at present, probably 
due to propagation conditions. The 
parallel of 7.165 has RFE/RL on chan­
nel. However, the Amharic service can 
be heard at 0329 sign-on on 7.11MHz, 
starting with SID233 but fading very 
quickly. 

Radio Nigeria, lbadan, signs-on at 
0430on 6.05MHzwith eo-channel QRM 
from HCJB in Spanish. Identification 
of "Radio Nigeria, the Voice of the 
Nation" with news at 0500 and signals 
up to SI0534. Slow deterioration to 
fade-out around 0615. 

Radio Moundou in Chad is heard 
signing on at 0457 on 5.2864MHz. A 
three note interval signal precedes a 
short brass band interlude with iden­
tification in French at 0501 . 

Asia And The Pacific 

Radio Australia has moved from 
13.745 to 13.755MHz in the evening 
period, but is affected by Kol Israel's 
Hebrew service on 13.753 which cre­
ates an annoying heterodyne over­
shadowing Australia after 1900. 

Radio New Zealand International 
has dropped 13.785MHz and returned 
to 15.12MHz for its morning transmis­
sions. Ray Merrall has heard the sta­
tion at 1755 sign-on in heavy clutter 
with FEBA Radio still eo-channel until 
1830. The SLBC transmission from 
Colombo, Sri Lanka blocks the channel 
between 2000 and 2130. The evening 
New Zealand transmission on 
17.77MHz is variable to S10434 but 
usually rates a watery SI0333 at best, 
up to close at0730from fade-in around 
0500. The 9.70MHztransmission is also 
variable, sometimes reaching SI0333 
by 1100when strong adjacent channel 
signals on 9.695and 9.705tendto block 
the channel until at least 1130. 
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HOT OFF THE PRESS 
Short Wave Communications 

Peter Rouse GU1 DKD 
PW Publishing Ltd. 

SHORT WAVE 
COMMUNICATIONS ISBN: 1-874110-00X 

187 pages, price £8.95 
Available from PW Book Service, £1 post and packing. 

Newly published, this book, as its name suggests covers a very wide 
area and as such provides an ideal introduction to the hobby of radio 

communication. Logically laid out chapters take the reader through 
basic radio propagation, how to work your radio and what the controls 

do. One chapter deals specifically with antennas, and another with 
band plans. There are many pages of useful information of where and 

when to listen on the bands, so you can successfully receive the 
service or transmissions that interest you . Using simple, 

understandable language throughout, the author has managed to 
make this book a good basic, very readable introduction to a complex 

subject. Newcomers to the hobby will be delighted to find a copy in 
their stocking. 

-\{/--:.:;,, 
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pw publishing Itd. 

Peter Rouse's New Book 

PW SUBSCRIBERs· CLUB 
Be sure of your copy every month and qualify for 
the Subscribers ' Club as well. Special offers and 

discounts normally available to all members, 
including those abroad. 

If you have a subscription then you w i ll know all about the Practical 
Wireless Subscribers' Club. If you do not have a subscription then 
doubtless you will be wondering just what this page is all about. 

Membership of the PWSubscriber's Club is free and automatic for all 
Subscribers, and is our way of saying thank you to all those who have 

enough faith in their favourite magazine to pay for it 'up front' . Each 
month there will be Special Offers and occasional competitions with 

some really useful prizes to be won. 

This month we have some special 
offer books for Practical Wireless 

Subscribers' Club Members, who can 
save £s with this month's offer. 

We have some limited stocks of good 
reading - at bargain prices - for you in the 

shape of Practical Ideas For Radio Amateurs at 
£3 including postage. The normal price for this 

book is £5.95 plus £1 post and packing. 

The second book on offer this month is the 
Radio Amateur Call book (North American 
listings) 1991. Special offer price is £10.95 

including post and packing. The normal price 
for this book is £19.50 plus £1 post and packing. 

As a member of the PWSubscribers' Club, 
you can buy either or both of these books for 

the prices stated,have a good read over 
Christmas and have Practical Wireless 

delivered to your door! 

~l=e =ic:: t~y;of-:bscrip:: r::i=------- I 
I PRACTICAL WIRELESS 1YEAR 

0 £19.00 (UK) 
I 0 £21 .00 (Europe) 
1 0 £22.00 (Rest of W orld ) 

I SHORT WA VE MAGAZINE 1 YEAR 
0 £21 .00 (UK) I 0 £23.00 (Europe) 

~ ~o-£-25_. o_o_(_Re_s_t_of_w_o_r_ld_l ________________ _, 

I SPECIAL JOINT SUBSCRIPTION 1 YEAR ONL V 

I 0 £34.00 (UK) 
0 £37 .00 (Europe) 

I 0 £39.00 (Rest of World ) 

~--------------------~ I Prices current at December 1991 
I Subscription to commence with issue dated ..... ... .... .. ... . 

I 0 Please send me a copy of Practical Ideas For Radio Amateurs at the 
I special PWSubscribers' Club price of £3 including postage. 

I 
I 

0 Please send me a copy of The Radio Amateur Callbook (North 
American Listings) 1991, at the special PWSubscribers ' Club price of 
£10.95.including postage. 

I Subscribers' Club Members requiring both books, shou ld tick both boxes. 

I 
I To : PW Publishing Ltd., FREEPOST, Subscriptions Dept., Enefco 

House, The Quay, Poo le, Dorset BH15 1PP 

I Name .... .......... .. ..... ... .... ..... .. ..... .. ..... ....... ................................................ .. ........ . 

I Address ........ ... ..................................... ...... ... ...... ...... .. ... .. ...................... ..... ... ... . 

I 
I 

... .. ...... .... .. .......... .. ... .... .. .... .......... ......... .. .... .. ...... ...... ... ... .. ....................... ........ ... 

1 .. ... ... ......................... ... .... .... .... ...... ....... ... ... ..... .... .. ... .... ..... .... .... ... ..................... .. 
I 0 I enclose cheque/PO (Payable to PW Publishing Ltd) £.. ...... ..... .. ...... .. 

1 0 Charge to my AccessNisa Card the amount of£.. ................................ . 

1 Card No. I I I I I I I I I I I I I I I I I 
I 

. Credit C.ard Orders 
Valid from .............. . to .... ... .. .......... can be taken on 

I Signature ... ............................ .... ... .. ........ .. ...... .... .... .. .. ..... ..... '~.2.~.~.1 .~.S.~~2.~:. 

L----------~------~ 
If you do not want to deface your PW a photocopy of this coupon 

will be accepted. 
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8 r ICOM KENWOOD 
YAESU '." STANDARD 

COMMUNICATIONS LIMITED 
SPECIALISTS IN DRESSLER 

ACTIVE RECEIVE ANTENNAS 

ARA 1500 
50-1500MHz 

'N' Type Connection 
Gain 11.5dB 
Noise 3.0dB 

Intercept point 3rd order+ 21 dbm 
£163.00 

Now with fully tuneable interface. 

EXCITING NEW SHORTWAVE 
ACTIVE ANTENNA 

ARA60 
30kHz to 60MHz up to 1 OOMHz. 

Size: 940 mm high 
64 mm diameter 

Gain: 11 dB 
Intercept point 3rd order + 44dbm 

£163.00 

YUPITERU 
MVT 7000 .. ..................... ..... .... £269 
AOR 3000 ................................ £649 
AOR 2000 ........... .. ................... £249 

SHINWA SR001 
PRICE BREAKTHROUGH 

~D9~N£299 

191 FRANCIS ROAD 
LEYTON · E10 6NQ ·LONDON 

TELEX 8953609 LEXTON G 
PHONE 081-558 0854 081-5561415 

FAX 081-5581298 
24hr Hotline ansaphone No: 081-558 0854 

OPEN MON - FRI 9AM - 5.30PM 
OPEN SAT- 9.30AM - 4.30PM 

INTEREST FREE HP FACILITIES AVAILABLE ON 
MANY ITEMS PROMPT MAIL ORDER 

Prices correct at time of going to press. 
Please phone for latest quote. 
Or contact your local agent anytime on the following numbers: 
Terry (Biggleswade, Beds) 0767 316431 
Stuart (Bromley, Kent) 081 -313 9186 
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ICR1 
£325 

ICR72 
£550 

ICR71 
+ ARA60 
£875 

ICR7000 
+ ARA1500 

£1015 

;.;:- : ~· -
1 · ···- : ( ;; ~ 0 

")r')~ ~=(' 

••••••••••••••••••••••••••••••••••••••••••••• 

Largest UK ICOM dealer 
Authorised KENWOOD dealer 
• •••••••••••••••••••••••••••••••••••••••••••• 

IC781 
IC970 E/H 
IC725 
IC726 
IC2SE 
IC2SET 

ICOM 

IC765 .............................. ONLY £2175 
ICR100 
ICW2 NOWINSTOCK 

IC2SRE 
IC71 00 Now super scanner+ ARA60 & 1500 
IC241 0 Mobile 
IC4SRE 
ICR9000 ING 
ARA60 + AR1500 ............ ...... £4000 

SONY 
SW77 
ONLY 

£339 

NRD 
NRD535 only .............................. £949 
NRD535 with ARA60 ................ £1050 
NRD5350 MODELINSTOCK ........ ...... ...... .. 

KENWOOD 
R5000 with ARA60 .. .... ............... £925 
R5000 on its own ............................ £875 
R2000 on its own .............. ........ .. .... £000 
TS790E ... ................ ............... £1499 
TS850 Including PSU ................... £1399 
TH?? ... ... ... .. .. ..... .... .................. £375 
TH27 ..... ....... ... ......................... £249 
TM7 41 (New Model) ....... .. ................ £695 
Lowe HF225 ...... .. .................... £399 
TS450 including free PSU ............... £1150 

TS450 . _ -- ~~ 

-.:. ···-. --~~-- 1 ·-- .-... .. ..__ :: : -:: .- ;--b-::-:: --:;:.s- ~-:-; 

STANDARD 
C5608 ........................ ... .... ... .. .. £599 
C528 .................. ..... .. .... .. .... .. AX700 
C112 

FEW ONLY 
csoo ........ .. ............ .. ............ .... £299 

YAESU 
FT5200 .......... FT736 .............. FT26 
FT1 000 ...... ..... FT76 ...... .. FT757GX 
FT990 .......... FT? 4 7GX .. ........ FT767 

NRD535 
DIAWA POWER METERS 
2 MTR AMPS + POWER 

Cl+ SUPPLIES NOW IN STOCK 
c;~~c,i-

'-=========o.rc~~~t-~~ FRG8800 or 
ft."':ii~ Kenwood RW2000 ................... £585 

c,V 0 or ICR72 .......... .. ...................... £550 
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HOW TO ORDER 
POST AND PACKING; add £1.00 for one book, £2.00 for two or more books, orders over £40 postand packing free, (overseas readers add £1.75 for one book, £3.50 
for two or more for surface mail postage) and send a postal order, cheque or international money with your order (quoting book titles and quantities) to PW Publishing Limited, 
FREEPOST, Enefco House, The Quay, Poole, Dorset BH151 PP. Please make your cheques payable to Practical Wireless. payment by Access, Mastercard, Eurocard or Visa 
also accepted on telephone orders to Poole (0202)665524 .. Books are normally despatched by return of post but please allow 28 days for delivery. Prices correct at time of going 
to press. Please note: all payments must be made in Sterling. 

0/P = Out of print, 0 /S = Out of stock. 

NEW BOOKS 
AMATEUR RADIO 
AN INTRODUCTION TO RADIO WAVE PROPAGATION IBP293) 
J.G. LEE 
How does the sun and sunspots affect the propagation of the radio waves which 
are the basis of our hobby? They affect the ionosphere. but differing frequencies 
are treated differently. Find out how to use charts to predict frequencies that wi ll 
be the most profitable. Wat effect will noise have on the signal? Find out with this 
book. 116 pages. £3.95 

AN INTRODUCTION TO VHF/IIHF FOR RADIO AMATEURS IBP281) 
1.0. Poole An excellent book to go with the new Novice or full callsign. Nine 
chapters and an appendix deal with all aspects and frequencies from 50 to 
1300MHz. 96 pages. £3.50 

W1FB's DESIGN NOTEBOOK 
Doug OeMAW W1FBThis book is aimed at the non-technical amateur who 
wants to build simple projects and obtain a basic understanding of amateur 
electronics. 195pages £8.50 

QRP CLASSICS 
Edited by Bob Schetgen KU1G 
Operating OAP is fun. This book increases the enjoyment by showing you how to 
build items that you can be proud of. The can hoold their own against the 
'Kenyaecom' rig, and come much cheaper too. Extracts from QST and the ARRL 
handbook, superbly packed in. 274 pages. £9.95 

THE SATELLITE EXPERIMENTER'S HANDBOOK 2nd Edition 
Martin Davidoff K2UBC 
The book is divided into four main sections- History, Getting Started, Techincal 
Topics and Appendices. it provides information on spacecraft built by, and for. 
radio amateurs. In addition, it discusses weather. TV-broadcast and other 
satellites of interest to amateurs.313 pages £14.50 

W1FB'S HELP FOR NEW HAMS 
Ooug DeMow W1 FB 
This book covers everything from getting acquainted with new equipment to 
constructing antennas. station layout, interference and operating problems to on­
the-air conduct and procedures. 155 pages . £6.95 

AIR & METED CODE MANUAL 
10th Edition. Joerg Klingenfuss 

~:~~i~~m~~~c~;Fo~oS~st~~ t~~e~f~~d F~xe~~~o~mc~e~:~~~!~iao~~~ a~~o~f~ 
message format with decoding examples. Also detailed description of the 
Aeronautical FixedT elecommunication Network amongst others. Z89pages £15.00 

HIGH POWER WIRELESS EQUIPMENT 
Articles lrom Practical Electricity 1910·11 
Edited by Henry Waiter Young 
A reprint of interesting practical articles from the very early days of radio. 
99 pages. £6.85 

PASSPORT TO WORLD BAND RADIO 1992 
This book gives you the information to explore and enjoy the word of broadcast 
band listening. lt includes features on different international radio stations. 
receiver reviews and advice as well as the hours and languages of broadcast 
stations by frequency. 398 pages £14.50 

RAOIOTELETVPE CODE MANUAL 
10th Edition. Joerg Klingenfuss 
This book gives detailed descriptions of the characteristics of telegraph 
transmission on short waves. with all commercial modulation types including 
voice frequency telegraphy and comprehensive information on all RTIY systems 
and c.w. alphabets. 96 pages. £8.00 

RESCUE 
Peul Beaver & Paul Berriff 
This book follows the life and conditions of rescue helicopter crews. This is not 
drama, this is real life and it makes a true impression of the rescuervices for the 
reader. There are transcriptions of air/ground and between crew dialogues, a 
summaray of the main distress and resuce radio frequencies and helicopter base 
locations.19Zpages. £9.99 

SCANNERS (Third Edition) 
Peter Rouse GU1DKD 
A guide for users of scanning receivers, covering hardware. antennas. accessories. 
frequency allocations and operating prodedures Z45 pages. £8.95 

SCANNERS2 
Peter Rouse GU1DKD 
The compan ion to Scanners. this provides even more information on the use of the 
v.h.f. and u.h.f. communications band and gives contructional details for 
accessories to improve the performance of scanning equipment. 
l16 pages. £10.95 

SHORT WAVE RADIO LISTENERS' HANDBOOK 
Arthur Miller 
In easy-to-read and non-technical language, the author guides the reader through 
the mysteries of amateur. broadcast and CB transmissions Z07 pages. £7.99 

WORLDWIDE HF RADIO HANDBOOK 
Martyn R. Cooke 
This book lists high frequencies used by aircraft and aeronautical ground stations. 
Divided into sections. Military, Civil etc. The book should be easy to use. £6.95 

1934 OFFICIAL SHORT WAVE RADIO MANUAL 
Edited by Hugo Gernsback 
A fascinating reprint from a bygone age with a directory of all the 1934 s.w. 
receivers, servic ing information. constructional projects. circuits and ideas on 
bui lding vintage radio sets with modern parts. Z60 pages. £10.15 
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CONSTRUCTION 
COIL DESIGN AND CONTRUCTION MANUAL IBP160) 
B. B. Babani 
Covering audio to r.f. frequencies , this book has designs for almost everything. 
Sections cover such topics as mains and audio output transformers. chokes and 
r.f. coils. What is the required turns ratio? This book will show you how to find out. 
Text and tables. 160 pages. £2.50 

SIMPLE ELECTRONIC CIRCUIT AND COMPONENTS IBP62) 
F.A. WILSON 
Components. ci rcuits. formulae and radio matters are dealt with in this book. A 
bo~k to till in the gaps that appea~when taking the RAE or the Novice course. Also 
emmently suitable for anyone w1shing to study at home. Z09 pages. £3.50 

SHORT WAVE SUPER HET RECEIVER CONSTRUCTION IBP216) 
R.A. Penfold A general purpose receiver to build, from antenna to audio. 
described in understandable Engl ish. 74 pages. £2.95 

ANTENNAS 
ALL ABOUT CUBICAL QUAD ANTENNAS 
DWilliam I. Orr W&SAI and Stuart 0. Cowan W2l.X 
The quad antenna came into being, and popularity, over 50 years ago. This book 
shows you how to design build and 'feed' this versatile antenna. IF you just want 
to build one then. there are ready to go designs for bands between 7 and 50MHz. 
122 pages. £6.15 

THE ANTENNA EXPERIMENTER'S GUIDE 
Peter Dodd G3LDO Although written for Radio Amateurs this book will be of 
interest !O anyone who enjoys experimenting with antennas. You only need a 
very bas1c knowledge of radio & electronics to get the most from this book. 
ZOl pages. £8.9/1 

FAULT FINDING 
MORE ADVANCED TEST EQUIPMENT CONSTRUCTION (BP249) 
R.A. Penfold 
A follow on from Test Equipment Construction (BP248) this book looks at digital 
methods of measuring resistance, voltage, current, capacitance and frequency. 
Also covered is testing semi-conductors. along with test gear for general radio 
related topics . 10Z pages. £3.50 

HOW TO USE OSCILLOSCOPES AND OTHER TEST EQUIPMENT IBP261) 
R.A. Penfold 
Hints and ideas on how to use the test equipment you have, to check out. or fault 

TELEVISION 

A TV-DXERS HANDBOOK (BP116) R. Bunney 
Information on transmission standards, propagation. receivers including multi­
standard, colour, satellites, antennas. photography, station identification, 
interference etc. Revised and updated 1986. 87 pages. £5.95 

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

THE ATV COMPENDIUM 
Mike Wooding G&IOM 
This book is for those interested in amateur television. particularly the home 
construction aspect. There is not a 70cm section as the author felt this is covered 
in other books. Other fields. such as 3cm TV, are covered in depth. A must for the 
practical A TV enthusiast. 104 pages. £3.00 

SATELLITES 
AN INTRODUCTION TO SATELLITE TELEVISION (BP195) 
F. A. Wilson 
Answers all kinds of questions about satel lite television. Fort~e beginner thinking 
about hiring or purchas1ng a satellite TV system there are deta1ls to he lp you along. 
For the engineer there are technical details includ ing calculations. formulae and 
tables. 104 pages. £5.95 

SATELLITE TELEVISION A layman's guide 
Peter Pearson 
Pictures from space, that's what satellite te levision is all about. Orbiting satell ites 
35 OOOkm high _receiver TV si_gnals from stations on the earth and retransmit them 
back ag~in . Th1s book explains all you need to know to set up your own satellite 
TV term mal at home. dish and accessories. cable and tuner. 13pages. £1.00 

SATELLITE TELEVISION INSTALLATION GUIDE 
2nd Edition. John Breeds 
A practical guide to satellite television. Detailed guidlines on installing and 
aligning dishes based on practical experience. 56pages. £11.95 

THE SATEUITE BOOK (A complete guide to setellite TV theory and 
practice) 
John Breeds 
This book deals almost exc lusively with television broadcast satellites and is a 
comprehensive collection of chapters on topics. each written by a expert in that 
field . lt appears to be ai~e~ at the professional satellite systert:J installer. tor 
whom 1t is mvaluable. but 1t w1ll be appreciated by a much wider aud1ence- anyone 
interested in satell ite technology. 280pages. £27.00 

WEATHER SATELLITE HANDBOOK 4th edition 
Dr. Ralph E. Taggert WBBOQT 
Th1s book explains all about weather satellites. how they work and how you can 
receive and decode the ir signals to provide the fascinating pictures of the world's 
weather. There are plenty of circuit diagrams and satellite predicting programs. 
19lpages. £14.50 

find on electronic circuits. Many diagrams of typical waveforms and circuits, 
including descriptions of what waveform to expect with particular fa ults, or 
distortion in audio amplifiers. 104 pages. £3.50 

LISTENING GUIDE 
FERRELL'S CONFIDENTIAL FREQUENCY LIST 
Compiled by GeoH Holligey 
The band 4-28MHz covered in great depth. Who's using what frequency and mode, 
what's that callsign? These are some of the answers this book will help you find . 
A very comprehensive book. 390 pages. £11.95 

SOUNDS EASY (1991 EDITION) 
Compiled by Ken De vias 
A complete guide to the numerous local radio stations throughout the UK. If you 
do a lot of travelling this book is invaluable. Itemised by areas, it makes finding 
you kind of sounds easy. SZ pages. £2.95 

AIR TRAFFIC RADIO 
1991 Edition Ken Davies 
Frequencies and abbreviations used in air traffic control throughout the UK. 
Where to listen for tower. ground and radar control in civi lian and other airports. 
lt also includes a small section on off-shore oi l related use. 64 pages. £3.95 

INTERNATIONAL RADIO STATIONS GUIDE (BP255) 
New revision by Peter Shore 
As in, 'Broadcast Roundup'. his column in P W. Peter Shore has laid this book out 
in world areas. There are sections covering English language transmissions, 
programs for OXers and s.w.l.s. Along with sections on European medium wave 
and UK f.m. stations. Z66 pages. £5.95 

THEORY 
FUTHER PRACTICAL ELECTRONICS CALCULATIONS AND FORMULAE 
(BP144) F.A. Wilson Contains sections about electrica l basics, electrostatics, 
electromagnetism, mathematics, signa l processing and generation. amplifiers. 
noise distortion and re liability. On the radio front there are sections about e.,. 
waves, spectrum matters. receivers. antennas and transmission line 
calculations. Finally general formulae and conversion factors are given with a 
short history of electronics squeezed in at the end. 450 pages. £4.95 

REFLECTIONS Transmission Unes & Antennas 
M. Waiter Maxwell W20U 
This will he lp dispel the ha lf-truths and outright myths that many people believe 
are true about transmiss ion lines, standing waves, antenna matching, reflected 
power and antenna tuners. 323 pages. £14.50 

THEORY 

A BEGINNERS GUIDE TO MODERN ELECTRONIC COMPONENTS 
(BP285) 
R.A. Penfold 
This book covers a wide range of modern components. The basic funttions of the 
components are described. but this is not a book on electronic theory and does not 
assume the reader has an in-depth knowledge of electronics. lt is concerned with 
practical aspects such as colour codes. deciphering code numbers and the su itability. 
164 pages. £3.95 

AUDIO (Elements of electronics· book 6) 
F. A. Wilson 
This book studies sound and hearing, and examines the operation of microphones. 
loudspeakers, amplifiers, oscillators. and both disk and magnetic recording. 

~~~~~~:J i~0 t~:~~~ r~~~~~i~a~~ddt~~g~~~d~~~h~~~i~:.uJb~c~;~~~~~ting 

EVERYDAY ELECTRONICS DATA BOOK 
Mike Tooley BA 
This book is an invaluable source of information of everyday relevance in the world 
of electronics. lt contains not only sections which deal with the essentia l theory of 
electronic circuits. but it also deal with a wide range of practical electronic 
applications. Z50 pages. £8.95 

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

FROM ATOMS TO AMPERES 
F.A.Wilson 
Explains in simple terms the absolute fundamentals behind electricity and 
electronics. Z44pages. £3.50 

PRACTICAL ELECTRONICS CALCULATIONS AND FORMULAE IBP53) 
F. A. Wilson 
This has been written as a workshop manual for the electronics enthusiast There 
is a strong pract ical bias and higher mathematics have been avoided where 
possible. l 49 pages. £3.95 

SOLID STATE DESIGN FOR THE RADIO AMATEUR 
les Hayward WJZOI and Doug DeMaw W1 FB 
Back in print by popular demand! A revised and corrected edition of this useful 
reference book covering all aspects of solid-state design. Z56 pages . £10.95 

THE ARRL ELECTRONICS DATA BOOK 
Doug OeMaw W1FB 
Back by popular demand, completely revised and expanded. this is a handy 
reference book for the r. f. designer, technician, amateur and experimenter. 
l60 pages. £8.95 

TRANSMISSION LINE TRANSFORMERS 
Jerry Sevick W2FMI 
This is the second edition of this book, which covers a most inriguing and 
confusing area of the hobby. lt should enable anyone with a modicum of skill to 
make a balun, etc. Z70 pages. £13.50 
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LISTENING GUIDES 
AIR BAND RADIO HANDBOOK (l<d Edition) 
Oevid J. Smith 
listen to conversations between aircraft and ground control . The author. an air 
traffic controller, explains more about this listening hobby. 174 pages. £1.50 

OIALSEARCH 
1991 Edition. George Wilcox 
The listener's check list and guide to European broadcasting. Covers m.w .. l.w., 
v.h.f. and s.w .. including two special maps 54 pages. £3.95 

FUGHT ROUTING$ 1991 
T.T.Williams 
Identifies the flights of airlines. schedule. charter, cargo and mai l, to and from the 
UK and Eire and overflights between Europe and America. 104 pages. £5.25 

GUIDE TO BROADCASTING STATIONS 
20th Edition 1989190. Phi lip Darrington 
Frequency and station data. receivers. antennas. Latin American DXing. reporting, 
computers in radio. etc. 
240 pages. £1D.95 

GUIDE TD FACSIMILE STATIONS 11th Edition 
Joerg Klingenfuu . . 
This manual is the bas1c reference book for everyone mterested 1n FAX. Frequency, 
callsign, name of the station, ITU country/geographica l symbol. technical 
parameters of the emission are all listed. All frequencies have been measured to 
the nearest 100Hz. 408 pages £16.00 

GUIDE TO FORMER UTILITY TRANSMISSIONS 
3rd Edition. Joerg Klingenfuss . . . . 
Built on continuous monitoring of the rad10 spectrum from the s1xt1es until the 
recent past. A useful summary of the former activities of ut ility ~tat1ons providing 
information for the classification and identifiCation of radio s1gnals.126 pages. 
£8.00 

GUIDE TO UTILITY STATIONS 
9th Edition. Joerg Klingenfuss 
This book covers the complete short wave range from 3 to 30MHz together with 
the adjacent frequency bands from 0 to 150kHz and from 1.6 to 3MHz. lt includes 
details on all types of uti~ity stations including FAX and RTTY. There are 15802 
entries in the frequency list and 3123 in the alphabetical call sign list plus press 
services and meteorological stations. 502 pages. £19.00 

HF OCEANIC AIRBAI\D COMMUNICATIONS 
lrd Edition. Billlaver 
Hf aircraft channels by frequency and band, main ground radio stations. European 
R/T networks and North Atlantic control frequencies. 31 pages. £3.95 

MARINE UK RADIO FREQUENCY GUIDE 
Billlaver 
A complete guide to the UK s.w. and v.h.f. marine radio networks. ~seful 
information. frequency listings and the World Marine Coastal Phone StatiOns. 
62 pages. £4.95 

NEWNES SHORT WAVE LISTENING HAND BOOK 
Joe Pritchard G1UOW 
A technical guide for all short wave listeners. Covers construction and use of sets 
for the s.w.l. who wants to explore the bands up to 30MHz. 288pages. £1495 

RADIO LISTENER'S GUIDE 1991 
Clive Woodyear 
This is the third edition of the essential guide ofr all radio listeners. Simple-to-use 
maps and charts shO'N the frequencies for all the radio stations in the UK. When 
travell ing or at hone, the guie gives you all the frequencies you'll ever need. $ 
pages. £2.95 

THE COMPLETE VHF/UHF FREQUENCY GUIDE 
1991 Edition. 
This book gives details of frequencies from 26-2250MHz with no gaps and who 
uses what. Recently updated. there are chapters on equipment requtrements as 
well as antennas. etc. 88 pages. £5.95 

THE INTERNAnONAL VHF FM GUIDE 
7th Edition. Julian Baldwin G3UHK and Kris Partridge G8AUU 
TThe latest edit1on of this useful book gives concise detai ls ol repeaters and 
beacons worldwide plus coverage maps and further information on UK repeaters. 
79 pages. £2.15 

THE POCKET GUIDE TO Rm AND FAX STATIONS 
Billlaver 
A handy reference book _listing RTT'( and ~AX stations. together with modes and 
other essential information. The listmg is m ascending frequency iorder. from 1.6 
to17.1MHz. 50 pages. 0 .95 

SHORT WAVE LISTENERS CONFIDENTIAL FREQUENCY LIST (Eighth 
Edition) 
Billlaver 
Covering the services and transmission modes that can be heard on the bands 
between 1.635 and 19.7MHz. £8.95 

WORLD RADIO TV HANDBOOK 1991 
Country-by-country listings of l.w .. m.w.& s.w. broadcast and TV stations. Receiver 
test reports. English language broadcasts. The s.w.l. 's "bible". 576pages. £17.95 

INTERFERENCE 
INTERFERENCE HANDBOOK (USA) 
William R. Nelson WA6FQG 
How to locate and cure r.f.i . for radio amateurs. CBers and TV and stereo owners. 
253 pages. £9.50 

AMATEUR RADIO 
AU ABOUT VHF AMATEUR RADIO (USA) 
W. I. Orr W1iSAI 
VHF/UHF propagation. 1ncluding moonbounce and satellites. equipment and 
antennas. 172 pages. £9.50. 

AMATEUR RADIO CAU BOOK (RSGB) 
1991 Edition 
Now mcorporates a 122-page section of usefu l information for amateur radio 
enthusiasts. 429 pages £1.20 

AMATEUR RADIO SATEWTES the first25 yeero 
Arthur C. Gee GZUK 
This souvenir pubhcat ion is mainly a pictoria I ~ccount of the p_anem of_ develo~ents 
which have occurred over the last 25 years m amateur rad10 satell1te operat1ons. 
34 pages. £2.25 

ANINTRODUCnONTOAMATEURCOMMUNICATIONSSATEWTESBP290 
A. Pickard 
This book describes several currently available systems, their connection to an 
appropriate computer and how they can be operated with suitable software. 1Ctl 
pages.0 .95 

AN INTRODUCTION TO AMATEUR RADIO (BP257) 
I. D. Poole 
This book gives the newcomer a comprehen_sive and easy I~ understand gu!de 
through amateur radio. Topics include operatmg procedures. Jargon. propagation 
and setting up a station. 150 pages. £3.50 

HINTS AND KINKS FOR THE RADIO AMATEUR 
Edited by Charles L Hutchinson and David Newkirk 
A collection of practical ideas gleaned from the pages of OSTmagazine. 
152 pages. £4.95 
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HOW TO PASS THE RADIO AMATEURS' EXAMINATION (RSGB) 
Clive Smith G4FZH and George Benbow G3HB 
The background to multiple choice exams and how to study for them with sample 
RAE papers for practice plus maths revision. 88 pages. £6.70 

PASSPORTTO AMATEUR RADIO 
Reprinted from PW1981-1982 
The famous senes by GWJJGA. used by thousands of successful RAE candidates 
in the1r stud1es. Plus other useful articles for RAE students. 
96 pages. £1 .50 

PRACTICAL GUIDE TO PACKET OPERATION IN THE UK 
Mike Mansfield G&AWD 
Introduces the concept of packet radio to the beginner. Problem areas are discussed 
and suggestions made for solutions to minimise the pro~lems . Deals wi~h the 
technical aspects of packet taking the reader through settmg up and prov1des a 
comprehensive guide to essential reference material . 91pages. £6.95 

RADIO AMATEUR'S GUIDE TD RADIO WAVE PROPAGATION 
(HF Bands). F. C. Judd GZBCX 
The how and why of the mechanism and variations of propagation in the h. f. bands. 
144 pages. £10.95 

THE 1991 ARRL HANDBOOK FOR THE RADIO AMATEUR 
This is the 66th ed itiOn of this very useful hardback reference book. Updated 
throughout it has several new sections covermg oscilloscopes, spectrum analysers. 
dig1tal frequency synthesis, phase-noise measurement and new constructional 
projects. 7200 pages. 0/P 

THE ARRL DPERAnNG MANUAL 
Another very useful book from the ARRL. Although writen for the American radio 
amateur, this book will also be of use and interest to the UK amateur 
684 pages £12.95 

THE ARRL SATEUITE ANTHOLOGY 
The best from the Amateur Satellite News column and anicles out of 31 issues of 
QST have been gathered together in this ~oak . The latest informat ion on OSCARs 
9 through 13 as well asd the RS satell1tes is included. Operation on Phase 3 
satellites {OSCAR 10 and 13) is covered in detail. 97 pages. £5.95 

THE ARRL UHF/MICROWAVE EXPERIMENTER'S MANUAL 
Various Authors 
A truly excellent manual for the keen microwave enthusiast and for the budd!ng 
'microwaver' . With contributions from over 20 specialist authors. Chapters covenng 
techniques, theory, projects. methods and mathemat ics. 446 pages £14.50 

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

THE RADIO AMATEUR'S DX GUIDE (USA) 
15th Edition 
The guide contains information not easily obtained elsewhere and is intended as 
an aid and quick reference for all radio amateurs interested in OX. 
38 pages. £2.95 

THE RADIO AMATEUR'S QUESTIONS & ANSWER REFERENCE MANUAL 
4th Edition. R. E. G. Petri GBCCJ 
This book has been compiled especially for students of the City and Guilds of 
London Institute RAE. lt is structured with carefully selected multiple choice 
questions, to progress with any recognised course of instruction. although is is not 
intended as a text book. 280 pages. £7.95 

THE RAE MANUAL (RSGB) 
G.LBenbow GJHB 
The latest edition of the standard aid to studying for the Radio Amateurs' 
Examinat ion. Updated to cover the latest revisions to the syllabus 
132 pages £6.70 

YOUR GATEWAY TO PACKET RADIO 
Stan Horzepe WAILOU 
What IS packet radio good for and what uses does it have for the 'average' amateur? 
What are pmtocols? whre. why, when? Lots of the most asked questions are 
answered in th is useful book. lt included details of networking and space 
comumcations using packet. 278 pages. £8.95 

IARU LOCATOR MAP OF EUROPE 
DARC 
This multi-coloured. plastics laminated. map of Europe shows the AIRU 
{"Maidenhead") Locator System. lndispensible for the v.h.f. and u.h.f. DXer. 
692 x 872rrm £5.25 

NORTH ATLANTIC ROUTE CHART 
This is a five-colour chart designed for the use of ATC in monitoring transatlantic 
flights. Supplied folded. 740 x 52f)rm. £4.50 

RADIO AMATEUR'S MAP OF NORTH AMERICA (USA) 
Shows radio amateur prefix boundaries. continental boundaries and zone 
boundaries. 78J x 636nrn £3.50 

RADIO AMATEUR'S PREFIX MAP OF THE WORLD (USA) 
Showing prefixes and countries. plus listings by order of country and of prefix. 
1014 x 711rrrn. 0 .50 

RADIO AMATEUR'S WORLD ATLAS (USA) 
Seventeen pages of maps, including the world-polar projection. Also includes the 
table of allocation of international call sign series. £4.50 

DATA REFERENCE 

DIGITAL IC EQUIVALENTS AND PIN CONNECTIONS (BP140) 
A. Michaels 
Equivalents and P!n connections of a popular selection of European, American and 
Japanese digital1.c.s. 256 pages. £5.95. 

INTERNATIONAL TRANSISTOR EQUIVALENTS GUIDE (BP85) 
A. Michaels 
Possible substitutes for a popular selection of European. American and Japanese 
transistors. 320 pages. £3.95 

NEWNES AUDIO & HI-A ENGINEER'S POCKET BOOK 
Vivian Capel . 
This 1s a concise collection of practical and relevant data for anyone work1ng on 
sound systems. The topics covered include microphones. gramaphones. COs to 
name a few. 190 pages. Hardback £10.95 

NEWNES COMPUTER ENGINEER'S POCKET BOOK 
This IS an invaluable compendium of facts. figures. circuits and data and is 
indispensable to the designer, student. service engineer and all those interested 
in computer and microprocessor systems. 203 pages. Hardback £10.95 

NEWNES ELECTRONICS POCKET BOOK 
5th Edition 
Present1ng all aspects of electronics in a readable and largely non-mathematical 
form for both the enthusiast and the professional engineer. 
315 pages. Hardback£10.95 

NEWNES RADIO AMATEUR AND LISTENER'S POCKET BOOK 
Steve Money G3FZX 

NEWNES RADIO AND ELECTRONICS ENGINEER'S POCKET BOOK 
1Bih Edition. Keith Brindley 
Useful data covering math, abbreviations. codes. symbols. frequency bands/ 
allocations, UK broadcasting stations. semi-conductors. components, etc. 
325 pages. Hardback £9.95 

POWER SELECTOR GUIDE (BP235) 
J. C. J. Van de Yen 
This guide has the information on all kinds of power devices in useful categories 
!other than the usual alpha numeric sort) such as voltage and power properties 
making selection of replacements easier. 160 pages. £4.95 

CONSTRUCTION 
HOW TO DESIGN AND MAKE YOUR OWN PCBs (BP121) 
R. A. Penfold 

~~~:~~~~h~~ ~o:r~i~ds~r~~~~;:s~u~~=rd designs from magaz1nes. including 

INTRODUCING QRP 
Collected articles from PW 1983-1985 
An introduction to low-power transmiss ion (QRP). Th1s book includes full 
constructional details of a vanety of des1gns by Rev. George Oobbs G3RJV for 
transmitters and transceivers covering Top Band to 14MHz. together with test 
equipment by Tony Smith G4FAI. 64 pages. £1 .50 

MORE ADVANCED POWER SUPPLY PROJECTS (BP192) 
R. A. Penfold 
The practical and theoretical aspects of th_e circuits are covered in some detail. 
Topics include switched mode powersuppl1es. precision regulators. dual tracking 
regulators and computer controlled power supplies. etc. 92 pages. £2.95 

POWER SUPPLY PROJECTS (BP76) 
R. A. Penfold 
This book gives a number of power supply d~signs including simple unst.abilised 
types. lixed voltage regulated types and vanable voltage stabilised des1gns. 
91 pages. £2.50 

PRACTICAL POWER SUPPLIES 
Collected articles from PW 1978-1985 
Characteristics of batteries. transformers. rectifiers, fuses and heatsinks, plus 
designs for a variety of mainsdriven pG~Nersupplies. including the P W'Marchwcxxr 
giving a fully stabilised and protected 12V 30A d. c. 48 pages. £1.25 

QRP NOTEBOOK 
Doug DeMew WIFB 
This book deals with the building and operating of a successful QRPstation. Lots 
of advice is given by the author who has spent years as an ardent QRPer. All the 
text IS easy-to-read and the draw1ngs large and clea1. 77 pages. £4.95 

TEST EQUIPMENT CONSTRUCTION IBP248) 
R.A.Penfold 
Oescnbes. in detail. how to construct some simple and inexpensive. but extremely 
useful. pieces of test equipment. 104 pages. £2.95 

50 (FET) FIELD EFFECT TRANSISTOR PROJECTS (BP39) 
F.G.Rayer 
50 circuits for the s.w.l.. radio amateur. experimenter or audio enthusiast using 
l .e.t.s. 104 pages. £2.95 

ANTENNAS (AERIALS) 
AU ABOUT VERTICAL ANTENNAS (USA) 
W. I. Orr W6SAI & S. D. Cowen WZLX 
Theory. des1gn. construction. operation. the secrets of mak1ng vertical work 
191 pages. £8.50 0/S 

AN INTRODUCTION TO ANTENNA THEORY (BP198) 
H. C. Wright 
Th1s book deals with the basic concepts relevant to receiving and transmitt ing 
antennas. lots of diagrams reduce the amount of mathematics mvolved. 
86 pages. £2.95 

ANTENNA IMPEDANCE MATCHING 
Wilfred N. Caron 
Proper impedance matching of an antenna to a transmiss ion line is of concern to 
antenna engineers and to every radio amateur. a properly matched antenna as the 
termination for a line minimises feed-line losses. Power can be fed to such a line 
without the need for a matching network at the line input. There is no mystique 
involved in designing even the most complex multi-element metworks for broadband 
coverage. Log1cal step-by-step procedure is followed m this book to help the radio 
amateur with this task. 192 pages . £11 .95 

BEAM ANTENNA HANDBOOK I USA) 
W. I . Orr W6SAI & S. D. Cowen WZLX 
Design, construction. adjustment and installation of h.f. beam antennas. 
198 pages. £7.50 

NOVICE ANTENNA NOTEBOOK 
Doug OeMaw W1FB 
Another book from the pen of ~lFB. this time offering Hnew ideas lor 
beginning hams H . All the drawmgs are large and clear and each chapter ends 
with a glossary of terms. 130 pages . £6.95 

OUT DF THIN AIR 
Collected Antenna Articles from PW 1977-1980 
Including such favourites as the Zl Special and '2BCX 16-element beams for 2m. 
and the famous "Slim Jim", designed by FredJudd G2BCX. Also features systems 
for Top Band, medium wave/long wave loop designs and a v.h.f. direction fmding 
loop. Plus items on propagation. accessones and antenna design. 
80 pages. £1 .1111 

SIMPLE, LOW-COST WIRE ANTENNAS FOR RADIO AMATEURS (USA) 
W. I. Orr W6SAI & S. D. Cowan WZLX 
Efficient antennas for Top Band to 2m. including HinvisibleH antennas for difficult 
station locations. 191 pages. £7.50 

THE ARRL ANTENNA BOOK (USA) 16th Edition 
A station is only as effective as its antenna system. This book covers propagatiOn. 
practical constructional details of almost every type of antenna. test equipment 
and formulas and programs for beam heading calculations. £14.50 

!~~t~~ksi~~~~~~~~0s~~~~~~f~i~~~~~~~~~~Td0~~ ~~~~~~ :~~~~~iS~~~o~~~~~ 
communicationsandmaritimecommunicationsareallcovered. l60pages. £9.95 Turn to page 66 for more books. 
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25 SIMPLE INDDDR AND WINDOW AERIALS (BP136) OSCILLOSCOPES, HOW TO USE THEM, HOW THEY WORK :kd Editoon 
E. M. Noli Designs for people who live in flats or have no gardens. etc .. giving len Hickman 
surprisingly good results considering their limited dimensions. 64 pages. £1.75 !~~~~~~~~:~~r~b0e~~~s~i~~~~~~;~~=~ging from basic toadvancedmodelsandthe THE ARRL ANTENNA COMPENDIUM (USA) 

Volume One 
Fascinating and hitherto unpublished materia l. Among the topics discussed are 
quads and loops, log periodic arrays, beam and multi-band antennas, verticals and 
reduced size antennas. 175 pages. £9.50 

THE ARRL ANTENNA COMPENDIUM (USA) 
Volume Two 
Because antennas are a topic of great interest among radio amateurs. ARAL HO 
continues to receive many more papers on the subject than can possibly be 
published in OST. Those papers are collected in this volume. 208 pages £9.50 

THE RADIO AMATEUR ANTENNA HANDBOOK 
William I. On W6SAI & Stuart. D. Cowan W2LX 
Vagi, quad. quagi, 1-p, vertical. horizontal and "sloper" antennas are all covered. 
Also towers. grounds and rotators. 190 pages. £6.75 

W1 FB'S ANTENNA NOTEBOOK 
Ooug DeMaw W1 FB 
This book provides lots of designs. in simple and easy to read terms. forsimplewire 
and tubing antennas. All drawings are large and clear making construction much 
easier. 124 pages. £6.95 

WIRES & WAVES 
Collected Antenna Articles from PW 1980-1984 
Antenna and propagation theory, including NBS Vagi design data. Practical 
designs for antennas from medium waves to microwaves. plus accessories such 
as a.t.u .s. s.w.r. and power meters and a noise bridge. Dealing with TVI. 
160 pages. £3.00 

25 SIMPLE AMATEUR BAND AERIALS (BP125) 
E. M. Noli How to build 25 simple and inexpensive aerials, from a simple dipole 

AH Supplies .. .............................. .. ... 39 
AOR UK ...... .. .... .... .. ..... .......... .. .. ...... . 20 
ARE Communications .. ...... .. .. .. .. .. ... 20 
Arrow Radio .. .. .... ...... .. ...... .. ........ .. ... 25 

Birkett, J ..... ... .... ... .. ........ ...... .. .... .. .. .. 39 
Bredhurst Electronics .... .... ... .. .... .. ... 54 

Cap.Co .. .. .... .. .... .... ... ... ..... .. ... .. .... .... .. 39 
Castle Electronics .. ........ ... .. .... ...... ... 43 
Chevet Books .. .. ... .. ... .... ............. .... .. 44 
Cirkit .. .. ........ .. .... .... .. ... .... .. ........... .. ..... 2 
Colomor .. .... ...... ........... .. .... ... .. .... .. ... 40 

Datong .. .. .... ... .... .... .. .. .... .. ................. 39 
Dewsbury .. .. .... .. ............. .. .. ........ .... .. 26 
Dressier Communications .......... .. .. 63 

ERA . .. ..... .... .... .... ........ ............ .... .. .. ... 44 
Eastern Communications ...... ...... ... 44 
Elliott Electronics .... .. .... .... ........... .. .. 53 

Henry's Audio .. ...... .... ................ .. .... 53 
Howes C.M Communications .. .. .. ... 38 

ICS lntertext .. .. ...... .. ...... .. .......... .. .... 53 

25 SIMPLE SHORT WAVE BROADCAST BAND AERIALS (BP132) 
E. M. Noli Designs for 25 different aerials, from a simple dipole through helical 
designs to a multi-band umbrella. BD pages. £1.95 

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

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

GETIING THE MOST FROM YOUR MUL TfMETER (BP239) 
R. A. Penfold 
This book is primari ly aimed at beginners. lt covers both analogue and digital 
multimeters and their respective limitations. All kinds of testing is explained too. 
No previous knowledge is required or assumed. 102 pages. £2.95 

MORE ADVANCED USES OF THE MULTI METER (BP265) 
R.A. Penfold 
This book is primarliy intended as a follow-up to BP239. Getting the most from 
your Multimeter. By using the techniques described in this book you can test and 
analyse the performance of a range of components with just a multimeter (plus 
a very few inexpensive components in some cases). The simple add-ons described 
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TRANSISTOR RADIO FAULT FINDING CHART (BP10) 
C. E. Miller 
Used properly, should enable most common faults to be traced reasonably 
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COMPUTING 
AN INTRODUCTION TO COMPUTER COMMUNICATIONS (BP177) 
R. A. Penfold 
Details of various types of modem and their applications. plus how to interconnect 
computers. modems and the telephone system. Also networking systems and 
Rm. 96 pages. £2.95 

MORSE 
INTRODUCING MORSE 
Collected Articles from PW 1982-1985 
Ways of learning the Morse Code. followed by constructional details of a variety 
of keys including Iambic. Triambic, and an Electronic Bug with a 528-bit memory. 
48 pages. £1 .25 

THE SECRET OF LEARNING MORSE CODE 
Mark Francis 
Designed to make you proficient in Morse code in the shortest possible time. this 
book points out many of the pitfalls that beset the student 
87 pages. £4.95 
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Whilst prices of goods shown in 
advertisements are correct at the time of 
going to press, readers are advised to check 
both prices and availability of goods with 
the advertiser before ordering from non­

To advertise on this page see booking form on page opposite. current issues of the magazine 

11 
Educational 

11 
COURSE FOR CITY 8c GUILDS, Radio Amateurs 
Examination. Pass this important examination and obtain 
your licence, with an ARC Home Study Course. For details 
of this and other courses (GCSE, career and professional 
examinations, etc) write or phone - THE RAPID RESULTS 
COLLEGE, DEPT JX106, Tuition House, London SW19 
4DS. Tel : 081-947 7272 (9am-5am) or use our 24hr 
Recordacall service 081 -946 1102 Quoting JX106. 

LEARN MORSE. Beginner and advanced tapes £5 each, 
oscillator £10 including instructions. Sterling notes only. 
E15EM, 159 Ceide Ardmor, Dublin 5. 

HEATHKIT EDUCATIONAL PRODUCTS/UK 
DISTRIBUTOR Spares and Service Centre. Cedar 
Electronics . 12 lsbou rn e Way , Broadway Road , 
Winchcombe, Cheltenham. Glos. GL54 5NS. Tel: 0242 
602402. 

11 Miscellaneous 11 

DIY INEXPENSIVE RADIO PROJECTS. Easy to make. 
SAE. RYLANDS, 39 Parkside Avenue, Southampton 
S019AF 

11 
Books 

11 

CRYSTAL SETS, RADIO CIRCUITS AM 
DEMODULA TORS, FM demodulators, rectifiers, Zeners, 
bridge rectifiers, voltage stabilisers, battery rechargers, 
power supplies. See •50 Circuits using Germanium, 
Silicon and Zener diodes" BABANI book BP36 price 
£1.95. 

CIRCUITS BUILT USING DIGITAL ICs: voltage con­
trolled osci llator, phase sensit ive detector, quartz crystal 
oscillator, signal injector, phase lock loop. See MSO Circuits 
Using 7400 series ICs" BABANI book number BP58 price 
£2.50. 

11 Wanted 11 

WANTED, MOST PRE-1965 WIRELESS 8c AUDIO 
Components and accessories. In large or small quanti­
ties. Must be new or unused. WANTED PRE-1975 
wireless, TV, books and magazines. Also MOST VALVES 
WANTED for CASH. Must be unused and boxed. CBS, 
157 Dickson Road, Blackpool FY1 2EU (0253) 751858. 

DRAKE TR4310 R4245 RR3 DSR2 MSR2 RR1 
Receiver any condition. Coli ins 851S1 65S1 Solid State 
receivers by Siemens Telefunken Dansk Sait or SRA 
(0743) 684858. 

WANTED VALVES ESP. KT66, KT88, PX4, PX25, 
Klystrons, Magnetrons, Transistors, I.C.s, Plu gs, Sock­
ets. If possible send written list - we reply same day. 
Cash waiting. BILLINGTON VALVES, Oakendene In­
dustrial Estate, Near Horsham RH13 8AZ. Callers please 
phone for appointment. Tel : (0403) 865105. FAX: (0403) 
865106. Telex: 87271. 

TEST GEAR, Computers, Computer Surplus, Amateur. 
Bought for cash. (0425) 274274 

11 
Components 

11 

J. A . B. Electronic end RF Component•. (Toko now 
available). Callers:-1180 Aid ridge Road, Rear of Queslett 
Motors, Great Barr. Birmingham. Tel: 021 -366·6928 For 
opening times. MAIL ORDER Catalogue & Discount 
Vouchers send 75p. 
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11 Service Sheets and Servicing 11 

TECHNICAL INFORMATION SERVICES (PW) 
76 .CHURCH STREET.l.ARKHALL. l.ANARKSH/R£ ML9 /HE 

Phone: (0698) 884585, Mon-Fri, 9am-5pm. OR. Ph one: (0698) 883334 any other time. 
IMMEDIATE dispatch on al l ACCESS & VISA o rders 

PHONE OR WRITE NOW FOR FREE QUOTE & FREE CA TALOGUE with every S.A.E. 

SERVICE MANUALS & SERVICE SHEETS 
Remember, not only do we have EVERY Service Sheet ever made, but we also have 
ONE OF THE WORLDS LARGEST SELECTION OF SERVICE MANUALS 

NOTE:- Over 200 separate Titles of Technical books are always in stock, over 1/2 are exclusive to TIS1 
CTV SERVICING by KING · £14.95, VCR SERVICING by BEECHINGS - £25.00, Ku-BAND SATELLITE TV. £25.00 

!3 SERVICE MANUALS 3: 
Available for most equ1pment . TV. V1deo, Aud10, Test, Amateur 
Radio, Military Surplus. K1tchen. etc.Anv Video Recorder, Video 
Camera or Oscilloscope Manual £15 .00 (subject to stock). State 

Make+ M odel required w1th order. Over 100,000 manuals ava 1lable 
for equipment from 1930's to the present . 

C1rcuit sections supplied on full size sheets up to A 1 size (33' x 24') 
if applicable. Originals or photostats supplied as available. FREE 

repair and Data Guide Catalogue w1th all orders or send SAE for your 
copy today. 

MAURITRON TECHNICAL SERVICES (PW), 
8 CHERRY TREE ROAO. CHIN NOR, OXON. OX9 40Y 

Tel: (0844)51694 FAX: (0844)52554 

TECHNICAL MANUALS, AR88, CR100, R210, HRO, £4 
each. Circuits only 150 pence, plus SAE, lists thousands. 
BENTLEY, 27 De Vere Gardens, llford, Essex IG1 3EB. 
Phone: 081-554 6631 . 

TEST EQUIPMENT MAINTENANCE 
Spare Parts, Service Manuals and a 

comprehensive repair service now available for all 
makes of Test Equipment (Scopes, Generators, 

PSU's, AVO's, Counters , DMM's etc. etc.). 
We support equipment manufactured by over 1 00 

different companies . New secondhand Test 
Equipment also supplied . Valves & Mise 

Components also supplied . Trade Equiries 
welcome. No minimum order charge. 

HESING TECHNOLOGY, 
4 I Bushmead Road. Earon Socon. Sr Neors. 

Cambs. PE I 9 3BT. 
Tel (0480) 216870. 

RACK CHASSIS co:~:R"':froR 
UNITS ARE 

r \ CONSTRUCTED OF ALL --········-l.·J ALUMINUM PARTS .. FRONT & REAR PANELS 
ARE CLEAR BRUSHED 

11 

Au"'us• 
MODEL 5/ZE(H.W.O') £PRICE 
IAU5 1.75 X 19 X 5 38.00 
IAU7 1.75 X 19 X 7 40.50 
1RU10 1.75 X 19 X 10 43.00 
2RU5 3.50 X 19 X 5 40.50 
2RU7 3.50 X 19 X 7 43.00 
2RU10 3.50 X 19 X 10 46.00 
3RU5 5.25 X 19 X 5 51.00 
3RU7 5.25 X 19 X 7 54.00 
3RU10 5.25 X 19 X 10 57.00 

ANODIZED. THE BALANCE 
OF PARTS ARE BLACK 
BRUSHED ANODIZED 

UNrTS SHIPPED FLAT 
UNASSEMLED 

SEND FOR FREE CAT ALOG OF 
SHEETMETALBOXES, RA CK 

CHASSIS, RACK PANELS, SHEET 
METAL PUNCHES, PRESS·ON 

LETTERING. HAND PUNCH TOOL 
AND PUNCH KITS. AND OUR LINE 

OFOVER300PROFESSIONAL 
ANDSEMI·PROFESS/ONAL 

AUDIO PRODUCTS. 

ACCESS, VISA ACCEPTED. 
SESCOM, INC. SlOPPED AIR PARCEL POST 
2100 WARD OR. AT NO CHARGE. 

HENOERSON. NV 89015 U.S.A. 
17021·565·3400 FAX 17021·565·4828 

Receivers 11 

B.F.O. KITS, resolves sing le side-band on almost any 
radio, £14.95. CORRIGAN RADIOWATCH, 7 York Street, 
Ayr KA8 BAR. 

G3LLL for ICOM 8c YAESU · BUT Holidays? Phone 
first! Also CW Filters FT101ZD, 902, 707 & 102 £40 P.P. ­
Valves & Mod kits 101E, etc.· P.X. Commission sales. 
HOLDINGS AMATEUR ELECTRONICS, 45 Johnson 
Street, Blackburn BB2 1EF. Tel: (02541 59595. 

AMSTRAD SATELLITE OWNERS Convert to tuneable 
audio more stations £18 leaflets F.M .O. (0706) 823036. 

11 Valves 11 
HIGH POWER TRANSMITTER VALVES, Klystrons, 
Magnetrons, 4CX350A, 4CX1000A, 4CX250B, etc. One 
million va lves in stock. Phone or tax for quote, discounts 
for large value inquiries. Orders from manufacturers, 
Govt. Depts., overseas etc. welcome. BILLINGTON 
VALVES, Oakendene Industrial Estate, Near Horsham 
RH13 8AZ. Callers by appointment only. FAX: (04031 
86510. Telex: 87271. Phone: (0403) 865105. Minimum 
order £20 + VAT. 

I I Computer Soft/w & Hard/w 11 

ATARI 520/1040/STE MORSET MASTER. All 
reso lutions. Highly commended, this featu re packed 
TRAINER/SIMULATOR is ideal for use by novices and 
professiona ls. Send/ receive under REALISTIC on-air 
conditions (QRM, QRN, QRG, QSB). Cable included. 
£29 .99 from BOSCAD LTD .16 Aytoun Grove, 
Baldridgeburn, Dunferml ine, Fife KY12 9TA. Write for 
into pack, or Tel: (0383) 729584 evenings. 

COMMODORE COMPUTERS (+4, C16, 64, 128). 
"MICROCOM" CW/RTTY TX/RX with superb Morse tutor. 
"TURBO LOG" ultimate high speed station log. 
"MICROCOM INTERFACE" ready built. S.A.E. to :- Moray 
Micro Computing, Enzie Slackhead, Buckie, Moray AB5 
2BR. (Telephone: 0542 7384). 

IBM/COMPATIBLE SHAREWARE 10.000+ FILES. 
Send £1 .50 for comprehensive catalogue on disk. 
Cheapest prices! AK SHAREWARE, 54 Sheldrake Road, 
Mudeford, Dorset BH23 4BP. 

11 For Sale 11 
EX P.M.R. STORNO CQP612 lOW 12 channel FM Tx/ 
Rx suitable for 2m conversion with speaker/mike and 
NiCad pack and manual. £50.00 inc P&P. STORNO 
CQF6620 wall repeater idea l for 70cm conversion £80.00 
inc. P&P. Send SAE for component and surplus lists. 
COLLECTORS PARADISE, 56a Worcester Street , 
Wolverhampton WV2 4LL. Tel : 20315. 

YAESU FRG-7 General Coverage receiver . Mint 
condition with manual £95. ONO. Tel: (0242) 680415. 

OLD RADIO' S, VALVES, MAGAZINES. Philips 727a, 
274a . Sparton American . For full details ring Ben Potter 
(0993) 705138 (weekends) . 

RCS VARIABLE VOLTAGE D.C. BENCH POWER SUPPLY 
1 to 24 vol ts up to 0.5 amp. 1 to 2Q volts up to 1 amp. I to 16 volts up to 1.5 amps. 
D.C. Fully stabilised. Twin panel meters for instant voltage and current read ings. 
Ove rload protection. Fully va riable. Operates from 240V A. C. Compact Unit: size 
9x5.5 x3ins. 

f45 ln.ci.VAT . Post 
+ IMS£4. --. i 

NEW MODEL Up to 38 volts DC at6amp. 10 amp peak. Fu llyvariable. Twin Panel 
Meters. Size 14.5 x 11 x 4.5in. £96 inc VAT. Carr £6 

!3 :=::: 
337 Whitehorse Road, Croydon SURREY, U.K. Tel: 081 -6841665 

Ust. llrwe S.A.l Delivery 1 dep. C.ll..-s Welco- . Closed WHMsdey 
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YOUR LOCAL DEALERS 
SOUTH WALES 

ELECTRO MART 
Receivers, Scanners, Howes, ERA, 

CB , Marine radio etc. part exchange 
welcome. 

Full Service & Repair Facilities 
96 High SI, Clydach, 

Swansea 
Tel: 0792 842135 

HERNE BAY 
0 
ICOM 

ICOM (UK) LIMITED 
The Officiallcom Importer 

Unit 8, Sea Street 
Herne Bay, Kent CT6 8LD 

Tel: 0227 741741 
Fax: 0227 360 155 

Open Mon-Fri 9am-5.30pm (Lunch 1-2) 

BUCKINGHAMSHIRE 

Photo-Acoustics ltd. 
Approved Kenwood , Yaesu and 

lcom dealer (part exchange 
always welcome) 

58 High Street, Newport Pagnell, 
Buckinghamshire MK16 BAQ 

Tel : 0908 610625 

(Mon-Fri 9.30-5.30, Sat 9.30-4.30) 

CORNWALL ~41r,7dlysawa 

SKYWAVE 
RADIO AMATEUR AND MARINE 
COMMUNICATIONS SERVICES 

/COM, YAESU, NAVICO, 
JA YBEAM, etc. 

Slades Road , St. Austell, 
Cornwall PL25 4HG 

Tel : 0726 70220 
Voice Bank: 0426 961909 

SOUTHAMPTON 

South Midlands 
Communications 
Official Yaesu Importer 

S.M. House, School Close, 
Chandlers Ford Industrial Estate, 

Eastleigh , Hants S05 3BY. 
Tel: 0703 255111 

SCOTLAND 

JAYCEE 
ELECTRONICS LTD 

20 Woodside Way, Glenrothes, File KY7 5DF 
Tel: 0592 756962 (Day or Night) 

Open: Tues-Fri 9-5; Sat 9-4; Sun by appointment 
KENWDOD, YAEIU & ICIM APPRIVED IEALEII 
A good stock of new and secondhand 

equipment always in stock 

PORTSMOUTH 

Nevada 
Communications 

Visit our showrooms for lcom, Kenwood, amateur 
radio products and a large range of scanning 
receivers. New and part exchange welcome. 

189 London Road, 
North End, Portsmouth, 

Hants, P02 9AE 
Tel : 0705 662145 

PLEASE MENTION 

PRACTICAL 
WIRELESS 

WHEN REPLYING TO 
ADVERTISEMENTS 

Contact Marcia 
on the 

Advertising Hotline 
(0202) 676033 
for our rate card for display 

advertising throughout 
Practical Wireless, also for the 
special rate to advertise in this 

section. 

DERBYSHIRE 
RILEY'S T.V. SERVICES LTD. 

SUPPLIERS OF:· 
SCANNERS- C.B. 27-934 MHz­

AERIALS- TEST METERS- TOOLS­
TELEPHONES KITS AND CABLES 

125 LANGWITH ROAD 
HILLSTOWN 

CHESTERFIELD 544 6LX 
PHONE 0246 826578 
CLOSED WEDNESDAY 

DEVON 

Reg. Ward & Co. Ltd. 
The South-West's largest amateur radio 
stockist. Approved dealer for Kenwood, 

Yaesu and lcom 

1 Western Parade, 
West Street, Axminster, 

Devon, EX13 5NY 
Tel: 0297 34918 

(Closed 1.00·2.00 and all day Monday) 

YORKSHIRE YAESU 

?coM 
Kenwood 

Alan Hooker 
Radio Communications 
42, Netherhall Road, Doncaster 

Tel : 0302 325690 
Open Mon-Sat 10-5 pm 

Closed Thursdays 

WEST SUSSEX ~k1~ROER ~ 

BREDHURST CIIC 
ELECTRONICS LTD. 

High St. , Handcross, West Sussex 
Tel: (0444) 400786 

Situated at the Southern end of M23. Easy 

I 
access to M25 and South London. 
Open Mon-Fri 9am-5pm vAEBU 

except Wed 9am-12.30pm. o 
Sat 10am-4pm. ICOM 

~ RADIO SHACK ~ 
ALL OF THE EQUIPMENT WE SELL HAS BEEN IMPORTED BY 

THE FACTORY AUTHORISED DISTRIBUTORS WITH FULL 
WARRANTY BACK-UP AND PARTS SERVICE. 

Lowe HF-225 
Kenwood R-2000 
Kenwood VC-1 0 
Kenwood R-5000 
Kenwood VC-20 
Yaesu FRG8800 
Yaesu FRV-8800 
lcom IC-R71 E 
lcom IC-R72E 
lcom IC-R9000 
JRC-535 
Drake RR-3 

High performance compact receiver ............ £425.00 
10 Memories ............................................... £595.00 
VHF converter for R-2000 ........ .. ................. £161.00 
Top of their range receiver ........................... £875.00 
VHF converter for R-5000 .. .. ... £167.00 
Fine performing all mode set ...... ..... £640.00 
VHF converter for above ...... .. .............. £100.00 
The old favourite .................... ..................... £855.00 
lcom's latest, small & excellent .. ..... ...... ...... £645.00 
The set with everything ..................... .. ...... £3995.00 
The latest from Japan Radio Company ...... £1095.00 
Second-hand high specification set.. ......... £1595.00 

KENWOOD TS·850S 
The latest transceiver from this famous stable 

TS-850S SUPERB SPECIFICATIONS 
Creating a new era in Amateur Radio! 

Call us for the latest details and stock position, also for 
any other model from 

KENWOOD ICOM YAESU 
Scanners by AOR, Fairmate, Jupiter, lcom, Realistic, 

Bearcat to name but a few. 
Competitive service and prices. 

We will be pleased to 
quote you for anything 
you requi re in the 
com mun icat ions or 
computer field. In 
order to avoid a great 
deal of time wasting 
on both our parts, we 
now deal with callers 
by appointment. We 
are pleased to hear 
from you and see you, 
and we aim to g ive 
you the attention you 
deserve . so please 
call us first. 
73s Terry Edwards 
G3STS 

~ RADIO SHACK 188BROADHURSTGARDENS, ~ 
LONDON NW6 3AY 

. (Just around the corner from West Hampstead Station on the Jubilee Line) 
Giro Account No. 588 7151 Fax: 071-328 5066 Telephone: 071-624 7174 
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