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RAYCOM GIVES YOU MORE 

PURCHASING POWER 

FOR FAST SERVICE PHONE IN YOUR ORDER 
b7S4 WITH ANY MAJOR CREDIT CARD OR IN 

MOST CASES WE CAN OFFER YOU INSTANT 
CREDIT OF UP TO £1.000.00 (SUBJECT TO 
STATUS). RAYCOM ARE LICENCED CREDIT 
BROKERS, APR 29.8% SUBJECT TO 
VARIATION. FREE CREDIT ON CERTAIN 
PRODUCTS AT LIST PRICES. 50% DEPOSIT 
AND SIX MONTHLY PAYMENTS. PLEASE 
TELEPHONE FOR MORE DETAILS AND 
APPLICATION FORMS. 

AYC 
COMMUNICATION SYSTEMS 

NEW HELPUNE 0836 282228 (until 9pm Daily) 

ORDERING INFORMATION 

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

Telephone 021-544 6767 

THROUGH YOUR CONTINUOUS AND VALUED CUSTOM, RAY WITHERS COMMUNICATIONS LTD HAS MOVED AND EXPANDED TO ENABLE US TO OFFER YOU 
EVEN BETTER SERVICE AND PRICES- STILL WITH THE RAYCOM GUARANTEE, BEST EQUIPMENT, BEST SERVICE, BEST PRICES, BEST BACK-UP, PLENTY OF 
PARKING FACILITIES AND EASIER TO GET TO! WE NOW BOAST THE BEST CENTRAL FACILITIES IN THE COUNTRY. WHY NOT POP ALONG AND SEE THE 
LATEST TRANSCEIVERS. SHORTWAVE/SCANNING RECEIVERS AND ACCESSORIES? MOST OTHER PRODUCTS ADVERTISED IN THIS MAGAZINE ARE 
AVAILABLE AT RAYCOM, AND DON'T FORGET OUR EXCLUSIVE PRODUCTS AND MODIFICATIONS! 

unuden A new concept in amateur radio. UNIDEN 2830 
10mtr band amateur transceivers 

It's here at last! A beautifully made processor controlled full feature 10w (20w PEP) multimode transceiver with LCD readout and all functions necessary to 
work DX with Sparadic E and in the forthcoming sunspot maxima and also for transverting to the VHF and UHF bands! Work out the facts ... how much is a 

Two Meter multimode? How much is the Uniden 2830 Ten Meter multimode and a 2 mtr transverter? With the Uniden 2830 you can have two bands for the price 
of one, with 10 watts on each band and all modes including CW. 

FEATURES: 
* All modes, AM/FM/USB/LSB/CW 
* LCD Readout of frequency/functions 
* CW with Sidetone 
* FM bandwidth compatible with VHF/UHF 
* 10 Watts continuously variable o/p AM and FM 
* Scanning feature, up and down steps on Mic 
* Selectable frequency steps. 10Khz, 1Khz, 100Hz 
* Ten meter band selectable in 500Khz steps 
* Built-in VSWR Meter and protection circuit 
* Superb receiver sensitivity <.3 uV FM 
Just ten of the many reasons for choosing the Uniden 2830 

* A range of VHF-UHF of matching transverters available, please enquire for models currently in stock 
* This product is exclusive to Raycom 

1 012 inn Version 
Out Soon £399.00 

ANTENNAS & ACCESSORIES 

NOW AVAILABLE AT RAYCOM CUSHCRAFT. BUTTERNUT. 

HY-GAIN ANTENNAS. JAYBEAM. TONNA. MET. HAM-M 

ROTATORS. Call for full details. prices, availability and 

delivery costs. 

ICOM AH7000 SUPER 25-1300MHz DISCONE 
G5FIV HALF SIZE HF ANTENNA ready to use 
G5RV FULL SIZE HF ANTENNA ready to use 
G8KW-TYPE 7 1MHz TRAP DIPOLE KIT S0239 
G8KW-TYPE as above for use with 75 OHM 
G8KW-TYPE 2x7 1 TRAPS ONLY. LrnSS CABLE . 
RAYCOM AIRBAND-VHF SIX ELEMENT DISCONE........... 
RAYCOM DISCONE VHF 60-600MHz 8E30239. 
SUN KG209 2M 5/8 MOBILE TILT-OVER 259 
RAYCOM CAST GUTTERMOUNT C/W S0239/COAX ....... 
GAMMA TWIN 2 METRE SLIM JIM KIT Inc Ins...... 
RAYCOM/RWC HB9CV 2 METRE 2E MINI BEAM 
RAYCOM/RWC HB9CV 70CM 2E MINI BEAM 

The above popular products POST FREE 
(UK mainland only) 

£79.50 
£18.50 
£18.50 
£24.50 
£23.50 
£9.95 

£12.50 
£29.50 
£14.30 
£8.50 

£14.50 
£12.30 
£8.05 

SCANNERS 

BEARCAT by unititin 
UBC 175XL 

RAYCOM ARE TRADE AND RETAIL 

DISTRIBUTORS FOR THIS SUPERB 

RANGE OF QUALITY SCANNERS. THE 

POPULAR UBC 100XL HANDHELD HAS 

SOLD IN THOUSANDS, BUT IS NOW 

COMPLIMENTED BY THE UBC 70XCL 

POCKET SIZED HANDHELD. ALSO 

THE NEW COST EFFECTIVE UBC 50XL 

HANDHELD. SEE THE NEW MODELS 

IN OUR SHOWROOMS OR SEND A SAE 

FOR DETAILS. 

FROM £09.50 

›aràifira 

glob 

UBC 100XL 

SCANNERS 

YAESU FRG9600 from ..he company whO speclallses In fitting 

extra options. as supplied to Government departments and 

professional bodies. We also upgrade existing models, please 

call for more details, prices, delivery and information. 

Yee. FRG9600 Basic Model Improved •S' Meter Sens... C465 
Yaesu FRG9600/RWC Mk 260-950MHz 'N' Connector Fitted... . £495 
Yaesu FRG9600/RWC Mk 3 HF 100KHz-950MHz plus Mk 2 Spec. . £593 
Yee. FRG9600/RWC Mk 5 HE 50KHz-950MHz Active Mixer.. . £523 
Package deal on above Mk 3/5 FRG9600 c/w AH7000 discone G5RV 
PA4 AC PSU, complete receiving station HF-UHF including delivery 
UK mainland. Add £100 to above price. 
Icom ICR700025M-2GHZ superb quality professional Ro £839 
Icon, ICR7000/AH7000 Receiver plus Matching Discone. C937.50 
KENWOOD RZ1 New 500KHz-950MHz Mobile 
Wide& Narrow AM/FM 

Fox VHF-UHF Multi Function Mobile Scanner FM only . C139 
UNIDEN BEARCAT UBC 50XL VHF-UHF :Och H/held Scanner . £95 
UNIDEN BEARCAT UBC 70XL VHF-UHF 20ch Miniature H/held £179 
Uniden-Bearcat UBC 100XL VHF-UHF-Airband H/held Scanner £189 
Uniden-Bearcat UBC 175XL VHF-UHF-Airband Desk-Top £175 
BJ200 Mk 2 VHF-UHF-Airband-Military Airband H/held 1:220 
AOR 200225-550. 800-1300MHz Desk-Top/Mobile AM/FM C469 
Sony Air 7 Top Quality VHF-Airband Handheld Scanner C245 
PACKAGE DEAL AVAILABLE ON ALL MAKES 

SHORT WAVE RECEIVERS 
Yees,, FRG8800 Short Wave 100KHz-30MHz all Mode Mere £589 
Yaesu FRG8800/FRV8800 as above with VHF Cony fitted £579 
!corn ICR-71 Top Grade Communications Receiver. C799 
Sony PROM HF/VHF Handheld Scanner c/c accessories C343 
Sony 2001D ShortWave/Airband DEIIIXF RX with ANI kit £395 

Many more makes and models in stock. PLEASE CALL FOR 

PRICES, DELIVERY COSTS and any advise or information, or 

send large SAE (Insured post and packing £10.00. Carrier 

£12.501. 

SONY RAYCOM now appointed office' Sony 
dealers, full range of both professional and 

domestic models available to order. 

Worth waiting for! 

ow 

gel 

HANDHELDS 

=Extended Receiver coverage available. call for details 

YAESU FT727R/FNEI4A Z5W (5W) DUAL BANKDER C/W CHRGR 
£395.00 

'YAESU FT23R/FNB10 2.5W (5W) 2 MTRS C/W CHARGER . £249.00 
YAESU FT73R/FNBIO 25W (5W) 70CMS C/W CHARGER... £259.00 
• ICOM MICRO 2E 5W 2 MTR HANDHELD WITH CHARGER.. £209 
CTE1600 (SAME AS ICOM IC2E) C/W NICAD CHARGER £179.00 

Many other types of handheld stocked. please enquire 

PORTABLES 

FT29ORM142 2.5W MULTI MODES STANDARD ACCESSORIESC399 
FT29ORMK2 2.5W WATT M/M AS ABOVE C/W NICADS CHRGRC425 
FT29ORM2/DFL2025 (STD) WITH 25W LINEAR AMPLIFIER.. £489.00 
FT69ORMK26MTR 2.5W MULTIMODE STANDARD ACCES . £399.00 
FT609RMK26MTR 2.5W M/M AS ABOVE C/W NICADS CH. £425.00 
FT790MK2 NEW 70CM 2.5W MULTIMODE DUE OUT SOON ... . £499 

MOBILES 

YAESU FT2I1RH 45W 2MTR MOBILE WITH FREE 
1/4 WAVE ANT C299 
YAESU FT2I2RH NEW 45W 2MTR MOBILE DVS FEATURE OPTVele 
'ICOM IC28E 2MTR 25W MOBILE WITH FREE 5/8 ANTENNA__ £359 
ALINCO Dual Bander ALD-24E. C445.00 
ICOM IC-48E 70cm 25W C429.00 
ICOM IC-3200 Dual Band 25W. £499.00 
Many other types of makes stocked, please enquire 

Opening hours 95m-5.30pm 6 days, late nights 
Thursday & Friday till 7pm 

R Ave 
'TED 

INTERNATIONAL GUARANTEE 
1101J8F BEST PRICES 

BEST SERVICE 
BEST PRODUCTS 
BEST BACK-UP 

RAYCOM COMMUNICATIONS SYSTEMS LTD 

INTERNATIONAL HOUSE, 963 WOLVERHAMPTON ROAD, OLDBURY, WEST MIDLANDS 669 4RJ 
Telephone: 021-544 6767. Fax 021-7124. Telex: 336483 Identi-G 
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ON THE COVER  
This month's cover shows a new multi-pin plug connection 
assembly (280 series) from Highland Electronics. It allows easy 
installation and replacement of the company's Swisstac range of 
front-panel components including switches, push buttons and 
lamps. 
With the connector unit, all the wires are pre-assembled into a 

3-element contact block which includes up to 14 flat connectors. 
The connector assembly is plugged on to the rear contacts of the 
switch unit, so that switches can be installed, replaced or removed 
with no need for soldering. 

Full details on (04446) 45021. 

Publisher's Announcement 
Due to severe editorial production problems, we regret that 
this issue of R & EIV has to be published with fewer pages than 
normal. 

Edftorial 
lain Mackenzie 
Penny Phillips 

Advertisement Manager 
Marian Vidler 

Advertisement Executive 
Maria Smith 

Publisher 
Peter Williams 

Published by 
Radio & Electronics World 
Magazines 
Sovereign House 
Brentwood, Essex. 
CM14 4SE. England 
Tel: (0277) 219876 

ISSN 
0262-2572 

Printed 
In Great Britain 

Nevistrade sales 
S M Distribution 
6 Leigham Court Road 
Streatham, London SW16 
2PG. Tel: 01-677 8111 

Subscriptions 
Tel: 01-760 0409 

Iel Copyright 1988 
Radio & Electronics World Magazines 

Safety In the shack 
Some of the constructional projects 
featured refer to additions or 
modifications to equipment; please note 
that such alterations may prevent the 
ifern from being used in its intended role. 
and also that its guarantee may be 
invalidated. 
When building any constructional 

project, bear in mind that sometimes 
high voltages are involved. Avoid even 
the slightest risk - safety in the shack 
please. et all times. 

Whole every care Is taker when acceptin 
acIvertisternents we Cannot accept respons4:nitly 
for unsetsfactory transactions We roll however, 
thoroughly invitet.gate any complants 
The vwwt expretsee by contributors are not 

neCessertfy those of the out:althea 
Every care 'S ilben to ensure that the contents 

of th ,s magazine are accurst. we assume no 
responstbdIty for any effect front errors or 
orntss.Ons 

READ ALL ABOUT IT! 
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electronic constr 

zzr: worth 
many 

FREE! 
Met& clod. with 

, orders over [50 00 

Discount vouchers, competition, free gift and, 
of course, the latest new products. 

Available at your newsagent or direct from 
Cirkit at the address below. 

PRICE £1.30 

Cirki 
Cirkit Distribution Ltd. 

Park Lane, Brcrxbourne, Herts EN10 7N0 
Telephone (0992) 444111 Telex: 22478 

AUGUST 1988 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 3 



PHONE 
0474 60521 

P.M. COMPONENTS LTD 
SELECTRON HOUSE, 

SPRINGHEAD ENTERPRISE PARK, SPRINGHEAD ROAD, 
GRAVESEND, KENT DA11 8HD 

TELEX 
966371 
TOS PM 

INTEGRATED CIRCUITS 
A5103 2.50 
A5124 2.50 
AN214 
A52140 2.50 
A5236 1.95 
AN239 2.50 
AN240P 2.80 
A5247 2.50 
AN260 2.95 
AN262 1.95 
AN264 2,50 
AN271 3.50 
AN301 2.95 
A5303 3.50 
AN3I3 2.95 
AN3I5 2.25 
A5316 3.95 
65331 3.95 
A5342 2.95 
AN362L 2.50 
4.5612 2.15 
AN6362 3.95 
6N7140 3.30 
AN7145 3.50 
AN7145M 3.95 
AN7150 2.95 
AN7151 2.50 
BA52I 3.35 
CA1352E 1.75 
CA3086 0.4e 
CA3123E 1.95 
CA3131EM 

2.50 
CA3140s 2.50 
CA31401 1.15 
6116016 2.50 
1161137W 1.95 
HA1156W 1.50 
HA1306 1.50 
HA1322 1.95 
HA1339A 2.95 
HAI366W 2.75 
HA1377 3.50 
HA1406 1.95 
HA1551 2.95 
LA120/ 0.95 
LA1230 1.95 
LA3201 0.95 
LA4101 0.95 
LA4102 2.95 
LA4140 2.95 
LA403IP 1.95 
LA4400 3.50 
LA4420 3.50 
/4a•22 250 

SEMICONDUCTORS 
AAY12 0.25 
AC126 0.45 
A0127 0.20 
AC128 0.28 
AC128K 0.32 
AC141 0.28 
AC141K 0.34 
AC142K 0.45 
AC176 0.22 
AC176K 0.31 
AC187 0.25 
AC187K 0.28 
AC188 0.25 
ACI88K 0.37 
AD142 2.50 
AD14.3 . 2.50 
4.0149 0.70 
60161 0.50 
60162 0.50 
AF106 0.50 
AF114 1.95 
AF121 0.60 
AFI24 0.63 
AF125 0.35 
AF1213 0.65 
AF127 0.63 
AF139 0.40 
AFI50 0.60 
AF178 1.95 
AF239 0.42 
AL.1106 6.95 
AY102 2.95 
BC107A 0.11 
601078 0.11 
BC1013 0.10 
BC108B 0.12 
EIC109 0.10 
BC109B 0.12 
BC103C 0.12 
BC114A 0.09 
BC115 0.55 
BC116A 0.35 
BCII6A 0.50 
BC117 0.19 
BCI19 0.24 
80125 0.25 
BC139BC 0.20 
BCI40 0.31 
BC14I 0.25 
BC142 0.21 
BC143 0.24 
BC14713 0.12 
BC148A 0.09 
001488 0.09 
BC149 0.09 
BCI 53 0.30 
BC157 0.12 
80159 0.09 
(30161 0.55 
801108 0.15 
BC171 0.09 
BC171A 0.10 
BC171B 0.10 
BCI72 0.10 
BC172B 0.10 
80172C 0.10 
BCI73B 0.10 

LA4430 2.50 
LA4461 3.95 
LC7120 3.25 
LC7130 3.50 
LC7131 5.50 
1.07137 5.50 
LM323K 4.95 
1M3245 0.45 
IMMUN 1.50 
LM313058 2.94 
1M3837 2.96 
LM3905 3.60 
LA11011 3.15 
M5155L 2.96 
M515131 2-30 
M515211 1.50 
4.1133705 1.50 
MB3712 2.00 
14133758 2.50 
MC1307P 1.00 
MC1310P 1.05 
MC1327 1.70 
MC13270 0.95 

MC1351P 1.75 
MC1357 2.35 
MC1358 1.58 
MC1495 3.00 
MC1498 1.75 
MC172'3 0.50 
MC3357 2.75 
6403401L 2.50 
MC14106P 2.95 
MC14518CP 

7.30 
M123161 1.75 
1412328 2.50 
ML239 2.95 
MSM5807 8.75 
SAA500A 3.50 
SAAI025 7.25 
SAAI251 4.95 
SAA5010 5.35 
SAA5020 5.75 
SAB3210 3.50 
SABB5606 1.76 
SAS5708 1.78 
SA580 2.45 
SA8590 2.75 
SL90IB 7.96 
SL917B 6.66 
SL1310 1.80 
SL1327 1.10 

lin2Q I.10 
557474 1.00 
657421 0.86 
S5780235 3.90 
SN76110N 0.89 
SN76115N 1.25 
SN7613I N 1.30 
SN762213D5 

2.95 
SN762275 1.05 
SN762285 2.95 
SN765335 1.65 
SN766505 1.15 
S5766505 0.90 
STK011 7.95 
011(014 7.95 
STK015 5.95 
571018 7.95 
011(025 11.95 
STK032 7.95 
STK078 11.95 
STK085 8.95 
STK4I5 7.95 
STK433 5.95 
STK4.35 7.95 
STK437 7.95 
STK439 7.95 
STK481 11.50 
STK483 11.30 
57/C0015 7.95 
STK0029 7.95 
STK0039 7.95 
TA7061AP 1.50 
TA7072 2.65 
TA7073 3.50 
TA7108P 1.50 
TA7120P 1.135 
TAMOP 2.50 
TA7130P 1.50 
TA7137P 1.00 
TA7146P 1.50 
TA7I 76AP 2.95 
TA7I93P 3.95 
TA7203 2.95 
TA7204P 2.15 
TA7205AP 1.15 
TA7208 1.95 
TA7222AP 1.90 
TA7227P 4.25 
TA7228P 1.95 
TA7310P 1.80 
TA7313AP 2.95 
TA7314P 2.95 
TA7321P 2.25 

TA'609P 3.56 
TA7611AP 2.56 
TA7629 2.50 
TAA3I0A 3.50 
TAA320A 3.50 
TAA350A 1.95 
TAA55013 1.05 
TAA570 1.05 
TAA62I 3.95 
14A63206 2.65 
TAA661B 1.96 
IAA 700 1.70 
TAA930 3.95 
-,BA120AS.B/C 

1.00 
SAJSEITT/U 
TBA395 1.50 
TBA396 0.75 
TBA4405 2.66 
TBA4800 1.25 
TBA5I0 2.50 
TBA5100 2.60 
TBA520 1.10 
TBA5200 1.10 
TBA530 1.10 
TBA5300 1.10 
TBA540 1.28 
TBA5400 1.36 
TBA5500 1.06 
TBA5600 1.48 
TBA5600 1.44 
TBA570 1.00 
TBA651R 2.50 
TBA673 1.96 
TBA720A 2.43 
TBA750 1.95 
TBA7500 2.65 
TBA8I30 0.89 
TBA810AS 

1.55 
TBA810P 1.55 
TBA820M 0.75 
TBA8200 1.45 
TBA890 2.50 
TBA920 1.85 
TBA950/2X 

2.35 
TBA990 1.49 
TBA9900 1.49 
TCA270 1.50 
TCA270S0 

1.00 
TCA650 2.50 

',CAM° 2-50 1 UA4050 Les 
TC A500 2.50 Tome» Loo 
TCA8C0 6.95 TDA9503 3.15 
TCA830S 1.95 TEA1009 1.35 
TCA900 2.50 uPC41C 3.50 
TCA940 1.65 UPC566H 2.96 
TDA440 2.20 
TDA1001 2.95 UPC57502 
TDA10003A 2.75 

3.05 UPC10001H 
TDA10006A 1.05 

2.50 UPC1020H 
TDAI010 2.15 2.95 
TDA 10005 2.25 UPC1024H 
TDA1035 2.50 1.50 
TIDA1037 1.93 UPC102514 
TDA1044 2.15 1.95 
TDA1770 1.94 UPC1028H 
TDA11130 2.15 " 1.56 
TDA12700 UPC1032H 

3.05 1.60 
TDA1327 1.70 UPC1158H 
TDA2C002 1.95 0.75 
TDA2COD3 2.95 UPC116702 
TOA2OIX 1.55 1.95 
10A2020 2.95 UPC1181H 
TDA2030 2.80 1.25 
TDA2140 3.94 UPCI182H 
TDA2150 2.50 2.96 
TDA2151 1.95 UPC1185H 
TDA2160 2.50 3.96 
TIDA2524 1.115 UPC1191V 1.00 
TDA2530 1.96 UPC13500 
TIDA2532 1.50 2.55 
TDA2540 1.56 UPC1353C 
TDA2541 2.15 2.45 
TDA2560 2.15 UPCI360 2.95 
TOA2571 2.95 UPC1365C 
TDA2581 2.95 3.95 
TDA2582 2.55 UPC20002H 
TDA2593 2.95 1.55 
TDA21300 5.50 UP02114LC 
TDA21310 2.50 , 2.50 
TOA2611A 1.95 ' 555 0.36 
TDA2540 3.50 556 0.50 
TDA2655 4.50 723 0.50 
TDA26130A 2.75 741 0.35 
TDA26120 2.45 747 0.50 
TDA3310 2.95 748 0.35 
TDA3510 3.50 7808 0.60 
TDA3560 3.55 7805 0615 

7812 0.65 
7815 0.65 

DIODES 
AA119 Lee 
BAI15 0.12 
BA145 0.15 
56148 0.17 
BA154 0.011 
BA156 0.15 
BA157 0.30 
BA244 0.75 
86301 0.75 
BA302 0.86 
BA313 0.75 
BA318 2.55 
BA328 2.56 
BA521 1.75 
BAV21 0.20 
BAW62 0.19 
BAX13 0.05 
BAXI6 0.12 
8812058 0.30 
01151 0.79 
80125 0.10 
131127 0.11 
130133 0.16 
130164 0.95 
81176 1.20 
130179 0.63 
130182 0.55 
80184 0.35 
130187 0.45 
130199 0.40 
80206 0.14 
B0208.800 0.33 
130210-800 0.33 
130223 0.90 
80298-4130 0.22 
B0299-800 0.22 
130X10 0.20 
BYX25-600 

1.25 

B0%36-15013 
0.20 

BYX38-603R 
0.50 

BYX55.600 
0.30 

BYX71-1300 
1.75 

BZX7I 0.15 
BZX61 0.15 
BIX88 0.10 
BZY95030 0.38 
0648 0.00 
CS108B 16.50 
568510 0.415 
1419512 0.06 
0A47 0.16 
OMO 0.10 
()Agi 0.15 
0A95 0.10 
0A202 0.40 
1521DR LOO 
1523E1 2.56 
15230 2.96 
1N23ER 5.95 
I 523WE 4.56 
154051 0.04 
154033 0.04 
154004 0.06 
154007 0.06 
154148 0.02 
154448 0.10 
155401 0.12 
155402 0.14 
155403 0.12 
155406 0.13 
155407 0.10 
11744 0.10 
ITT923 0.15 
1172002 0.10 

PUSH BUTTON UNITS 
Decca; ITT Bray 
Decca 4 way 
Hitachi 4 way 
Pye 6 way 
GEC 213 6 way 
GEC2110 Bray 
DEC 6 way 

7.90 
7.96 

11.95 
10.35 
5.50 
10.50 
10.50 

ce ¡la:ai 

ITT Neons 
Rank 
Rank 
Luxor 

6 way 
7 way 
7 way 
4 way 
6567 
6 way 

14.50 
10.50 
12.00 
10.50 
10.50 
11.00 

ZENER DIODES 
BZX61 Selles 
5Z188 Seres 

0.15 
0.20 

EHT MULTIPLIERS 

00182113 
80183 
130183L 
BC184113 
BC204 
802078 
19020861 
80212 
1302121 
80213 
BC213L 
80214 
BC214C 
1302141 
802378 
BC238 
80239 
BC251A 
80252A 
80258 
130258A 
80284 
80300 
BC301 
80303 
E1030713 
BC327 
80328 
80337 
00338 0.09 
BC347A 0.13 
80461 0.35 
BC478 0.20 
BC527 0.20 
BC547 0.10 
80548 0.10 
BC549A 0.10 
BC550 0.14 
BC557 0.08 
60558 0.10 
B0639/10 0.30 
BCY33A 19.50 
BD115 0.30 
E10124P 0.39 
BDI31 0.42 
80132 0.42 
80133 0.40 
BD135 0.30 
BD136 0.30 
BD137 0.32 
BDI38 0.30 
00139 0.32 
90140 0.30 
130144 1.10 
BD150C 0.29 
I30159 0.65 
130160 1.50 
130166 0.95 
50179 0.72 
80102 0.70 
130201 0.83 
B0202 0.85 
190203 0.78 
130204 0.70 
00222 0.46 
80223 0.59 
80225 0.45 

BCI74A 0.09 • 80, 2 0.35 

BC," 0.15 50233 0.35 
BC 75 515 00236 0.49 
BC182 0.10 

0.10 
0.10 
0.09 
0.09 
0.23 
0.25 
0.20 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.15 
0.15 
0.15 
0.13 
0.13 
0.25 
0.39 
0.30 
0.30 
0.30 
0.26 
0.09 
0.10 
0.10 
0.10 

80231 
130242 
BD246 
130376 
BD379 
130410 
130434 
80436 
130437 
130438 
190510 
513518 
130520 
00534 
BD535 
130538 
80575 
BD587 
130588 
50597 
50695 
130698 
BD701 
BD702 
50707 
BDX32 
BDX53B 
I3F115 
BF119 
BF127 
BF154 
BF177 
BF 160 
BFI 73 
13F158 
BF178 
BFI79 
BF180 
BF181 
BF182 029 
BF183 0.29 
13F184 0.35 
BF185 0.28 
BF194 0.11 
BF195 0.11 
BF197 0.11 
BF198 0.16 
BF199 0.14 
BF200 0.40 
(30140 0.20 
BF24i 0.15 
BF245 0.30 
BF256LC 0.35 
BF257 
BF259 
BF271 
BF27I 
BF273 
BF335 
BF336 
BF337 
BF338 
BF355 
BF362 
BF363 
BF371 
BF394 
BF422 
BF423 
BF457 
BF458 
PraR) 

0.25 
0.213 
0.28 
0.26 
0.18 
0.35 
0.34 
0.29 
0.32 
0.37 
0.35 
0.63 
0.25 
0.19 
0.32 
0.25 
0.32 
0.36 

0.90 ETF493 0.35 MRF453 17.60 TV106 1.50 
0.86 BF595 0.23 MRF454 28.50 TV106/2 1.50 
0.75 BF597 0.25 MRF455 17.50 ZRF0112 16.50 
0.32 BFR39 0.23 M RF475 2.115 251100 5.50 
0.46 13F840 0.23 MRF477 15.55 251308 1.35 
0.55 BFR81 0.25 OC16W 2.50 251711 0.30 
0.53 BFR88 0.30 0023 5.50 252219 0.28 
0,45 BFR90 1.50 0025 1.50 252626 0.55 
0.75 BFR91 1.75 0026 1.50 252905 0.40 
0.75 BFT42 0.35 0028 5.50 253053 0.40 
0.95 BFT43 0.35 0029 4.50 253054 0.59 
0.75 BFW10 0.53 0C32 5.50 253055 0.52 
0.65 BF1N11 0.75 0042 1.50 252702 0.12 
0.45 BFW18A 1.15 0044 1.25 253703 0.12 
0.45 BFW8I 0.60 0045 1.00 253704 0.12 
0.85 BFW92 0.85 0070 1.00 253705 0.20 
0.95 BFX29 0.30 0071 0.75 253706 0.12 
0.95 BFX84 0.26 0072 2.50 253708 0.12 
0.95 BFX85 0.32 0075 1.50 253733 9.50 
0.95 BFX86 0.30 0081 1.00 253773 2.75 
1.50 BFX813 0.25 0084 1.60 253792 1.35 
1.50 BFY18 1.35 00139 12.50 254427 1.65 
1.25 BFY50 0.32 00171 4.50 254444 1.16 
1.25 BFY51 0.32 00200 4.50 255294 0.42 
0.90 BFY90 0.77 OC201 5.90 255296 0.48 
1.50 131048 1.75 00205 10.00 255298 0.50 
1.85 138100 0.43 9200096 1.40 255485 0.45 
0.35 BR101 0.49 10009 2.50 255496 0.95 
0.65 811103 0.55 920100 1.45 2SA329 0.95 
0.39 811303 0.95 92322 0.55 22.6715 0.53 
0.20 BRC4443 1.15 82323 06111 260495 0.00 
0.38 88039 0.43 82540 2.45 260496 0.00 
0.27 130W64 0.95 RCA16029 0.85 250784 0.75 
0.22 138X60 1.25 RCA16039 0.516 260785 0.75 
0.22 BTIOCIA/02 FICA16181 0.55 260789 0.55 
0.26 0.85 RCAI6334 0.90 .2s09310 tus 
0.34 131105 1.49 RCA16335 0.55 2SC937 1.95 
0.29 BT116 1.20 RCA 16572 0.25 2501034 4.50 
0.29 87119 3.13 S20600 0.96 2601096 0.80 

01120 1.65 SKE5F 1.48 2601106 2.50 
BU105 1.95 1602IV 0.45 2501124 0.05 
BU108 1.69 16027V 0.46 2601162 0.95 
BU124 1.25 16029V 0.95 2SC1172Y 2.20 
BU125 1.25 16036V 0.56 2601173 1.16 
BU126 6.80 19002V 0.66 2601364 0.50 
BU204 1.55 19011V 0.75 2601413A 2.60 
130205 1.30 19015V 2.15 3301449 0.50 
BU2013 1.39 19034V 2.15 2601628 0.75 
BU2013A 1.52 19038V 3.95 2501678 1.50 
BU2080 1.85 THY15/83 2.25 2601345 3.75 
BU326 1.20 14015/85 2.25 2501953 0.90 
5U3265 1.50 TIP25 0.50 2501957 0.80 
BU407 1.24 T1P290 0.42 2501969 2.96 
BU408 1.50 TIP300 0.43 ' 2s019e5 1.30 
BU500 2.25 TIP31C 0.55 2602028 1.15 
130508A 1.95 TIP320 
BU526 1.90 TIP330 
BU807 2.25 TIP3413 
BUY20 2.15 TIP41A 
13006913 1.70 TIP410 
BUY71 2.50 TIP420 
BUVII 2.30 TIP47 
MJ3000 1.98 TIP48 
MJE340 0.40 TIP50 

0.42 2602029 1.86 
0.95 2602091 0.85 
0.05 2502098 2.55 
0.45 2602314 0.80 
0.46 2602371 0.36 
0.47 2509310 13.55 
0.65 ISC/S234 0.60 
0.55 200325E 9.55 
0.65 2SK19 0.65 

MJE350 0.75 11P120 0.130 2sK33 ease 
MJE520 0.45 TIP125 0.65 2SK105H 1.50 
SAJE2955 0.95 TIP142 1.75 32,08 oasis 
MPSAI3 0.29 TIP146 2.75 
MPSA92 0.30 TIP161 2.95 
MRF237 4.95 11P2955 0.80 
MRF450A 11P3055 0.55 

13.95 TI na, 0.94 

Ur versai T,,i... e 5.45 
Decca 30 5.35 
Decca 80 5.55 
Decca 100 6.55 
Decca 120 5.55 
Decca 1730 5.35 
GEC 2040 5.45 
GEC 2110 0.95 
117 CV01-9 6.35 
ITT 0V020/25/30 5.35 
ITT CV045 5.95 
Philips G815501 5.55 
Ph ilips G9 • 5.00 
Pye 697 5.50 
Pye 713 4 lead 5.50 
Pye 713 5 lead 8.50 
Pye 731/25 5.50 
Rank A774 5.35 
Rank 4873 6.93 
Rank 120A 6.55 
Siemens TVK76/1 5.195 
Siemens Europa 7.50 
Thorn 1500 6.45 
Thorn 1600 5.45 
Thorn 3500 7.98 
Thorn 8000 5.54 
Thorn 8500 7.15 
Thorn 9000 8.50 
Thorn 9600 8.50 
Nil St.ck 0.90 
TVI3StIck 1.26 
TV18 Stick 1.10 
TV20 Stick 1.50 

RISES 
Ihince11/5 in 0.05 each 
100 MA. 200 MA, 250 MA.500 MA, 1 
AMP. 1.25 AMP, 1 5 AMP. 1 6 AMP 
2 AMP. 2 5 AMP 3 15 AMR ,/ AMP 
5944141411ert 100 eartype 4.50 
20enin AIS 0.15 «eh 
100 MA. 150 MA. 160 MA. 250 MA. 
500 MA. 800 MA. 1 25 AMP, 15 
AMP 2 AMP. 3.15 AMP. 5 AMP 
Ilpecteieflen 100 partes, 11.50 
1.25 Inch 0.00 Ire 
250 MA 500 MA. 750 MA.1 AMP. 16 
AMP. 2 AMP 3 AMP 7 AMP. 10 
AMP 149901•1 atm 100 par 
494 4.00 
1.23 bd. A/8 q, 0.15 ose 
50 MA, 60 MA 100 MA ISO MA 250 
MA. 500 MA 750 MA I 5 AMP. 3 
AMP, 4 AMP 5 AMP 59•0191 
Mal 1004969R» 10.00 

111UNDRIES 
Mono Tape Head 
Auto Reverse Tape Head 
Stereo Head 
Pye IF Gain Module 
4.433 MHZ Crystal (PALI 
5.5 MHZ Crystal (Sounol 
Delay Line SL50/TAU82 
Focus Control 0E0210 
Focus Control P0E731 
Focus Stick 
SAW Filter 
Anode Cap 27KV 
Solder Mop 

2.50 
3.95 
3.50 
6.99 
0.45 
0.45 
1.15 
1.50 
1.50 
0.95 
0.10 
0.09 
0.64 

LIE OU1PUT TRANSI:OMM 
Decca 80 7.55 

7.55 
5.55 
8.25 
5.25 
7.50 

14.50 
15.56 

Decca 100 
Decca 1700 Mono 
Decca 1730 
Decca 2230 
GEC2040 
GE02110 
Grunclig 1500 
Grundig 5010-6010 
2225011-6011 13.46 
ITTCV020 5.20 
ITTCVCZS ,30/33 5.20 
PhilipsG8 8.50 
PhilipeG9 5.55 
PhIllpsG11 13.95 
Pye 691/697 11.50 
Pye 713/715 11.50 
Pye 725 10.55 
Pye 731 5.56 
RMBT20A 12.40 
Rank SAurphy T18A 10.00 
Rank MurphyTZOA 12.50 
Rank Murphy A640 5.50 
Rank Murphy A823 11.50 
Tandberge 90 11.15 
Telefun ken 71IA 11.15 
Thorn 1500 (15KV) 15.45 
Thorn 1590 5.50 
Thorn 3500 IEHTI 9.60 
Thorn 8000 23.50 
Thorn 8500 17.50 
Thorn 9000 19.50 
Thorn 9800 22.40 
Thorn Mains 
Transformer 3000/350D 9.70 

TV MAIN SWITCHES 
Mai ns Switch CVC5 1.00 
Mai ns Switc h Dec ca,GEC 1.00 
G8 Switch 1.00 
611 Svetch 0.95 
611/12voithRemote 1.15 
G11/12 With Remote and Mains 
off 1.80 

VARICAP TUNERS 
6101043/05 Mu Ila rd 
E011043106 Mollard 
U321 
U322 
U324 

8.65 
8.65 
8.25 
8.25 

11.00 

THERMISTORS 
VA1040 
VA1056 
VA8650 
VA1097 

0.23 
0.23 
045 
0.25 

WIREWOUND RESISTORS 

4 watt 
0.20 

7watt 847.22K 
11watt 18-15K 
17watt IR-15K 

0.20 
0.25 
0.30 

CATHODE RAY TUBES 
A small selection from 
our stock of 10,000. 
Please add £3 additional 
cardage per tube 

CREI400 £35.00 
D10410011 45.00 
D10-230GH 35.00 
D13-610GH 59.00 
013-6110H 59.00 
D13-63004 59.00 
D14-150011 75.00 
014-1730M 53.00 
D14-181GM 53.00 
(314-2000M 75.00 
016-100GH/97 55.00 
DG7 32 45.00 
0113-91 55.00 
F16-1010M 75.00 
F21-1300R 75.00 
F31-12L0 75.00 
M14-100GM sseo 
' MIT-1510YR 175.00 
M23-1I2GV 55.00 
M31-182GV 53.00 
M31-184W 63.00 
4131-1900R 55.00 
M31-32504 35.00 
M36-141W 75.00 
14401 20W 59.00 
SE5FP31 55.00 
3BP1 19.543 
3WP1 18.50 
95447GM 75.00 

VIDEO HEADS 
NEW RANGE - LOWER PRICES 

If in doubt please phone quoting your model 

number and we will confirm the head you require 
3HSSV For Ferguson/JVC 27.50 
3HSSUIN For National Panasonic/Philips 29.50 
3145535 For National Panasonic/5V777/330 39.50 
3HSS5/411SS For National Panasonic 29.50 
3HSSH For Hitachi 35.00 
3HSSU35 For National Panasonic 35.00 
3HSSP For Sharp 35.00 
3HSS6NA For National Panasonic Industrial 75.00 
3HSSU2N For National Panasonic 39.50 
31-ISSSF For Fisher/Fidelity 33.00 
3HSSR For Ainstrad/Saisho/Triurnph 35.00 
PS385 For Sony SLC5er etc 33.00 
PS3BT For Toshiba 39.50 
1.3482S For Sony SLC20/30 etc 39.50 
PS5835 For Sony SLC8/C9 etc 49.50 
Ph,hon 1:2000 83.00 

VIDEO BELT KITS 
Akai VS93000,9500/9600 9.75 
Amstrad 7000/Saisho 
Triumph C00000000 498111121 50 
Ferguson 3016 2.75 
Ferguson 3V22/JVC 
HR3360/3660 2.55 
Ferguson 3V23/JVC 487700 

1.50 
Ferguson 3V29/JVC HR7200 

2.75 
Ferguson 3V31,JVC 487550 

2.75 
2.75 
2.75 
2.95 
1.25 

JVC 483330/3600 
Hitachi VII 1/33 
Hitachi VT5000 
Hitachi VT8000 
National Panasonic 
NV300/333/340 2.95 
National Panasonic NV2000B 

3.75 
National Panasonic 5V777 

2.75 

National Pa nasun.... te.'3.=0 
3.75 

National Panasonic NV7000 
2.75 

National Panasonic 
NV8600/8610/8620 3.75 
Sanyo VTC5000 1.50 
Sanyo VTC5300 1.73 
Sanyo V105500 2.75 
Sanyo VTC9300 3.75 
Sanyo VTC9300P 3.90 
Sharp 6300 3.50 
Sharp 7300 3.50 
Sharp 8300 3.50 
Sharp 9300 3.50 
Sony 06 2.75 
Sony C7 3.30 
Sony T9 2.95 
Sony SL3000B 3.75 
SonySL8000/8080 4.50 
Toshiba 7540 3.50 
Toshiba 9600 1.60 

A SELECTION FROM 
OUR STOCK OF 

BRANDED VALVES 
A1714 24.50 
A1834 7.50 
A1938 11.50 
A2037 11.50 
A2I 34 15.56 
A2293 0.50 
A2426 33.50 
A2599 37.50 
A2792 27.50 
A2930 11.50 
A3283 35.55 
AC-PI 5.00 
ACSP3A 4.56 
AC/S2PEN 

8.00 
ACS PEN 4.50 
AC/TH1 4.00 
ACT22 55.75 
AH221 $0.00 
AH238 20.00 
AL60 5.00 
ANI 14.00 
ARP12 2.50 
ARP34 1.25 
ARP35 2.00 
AZ11 5.50 
AZ31 2.50 
81153 225.00 
13163 2.00 
138191E1 

306.00 
136450 67.00 
EIS452 55.00 
BS810 55.00 
136814 55.00 
136894 250.00 
5117 25.00 
5158 55.00 
8150 55.00 
01K 27.50 
02E 22 00 
01.1 20.00 
C3M Ires 

C1134 32.00 
01149/1 

195.00 
Cl 150/1 

135.00 
C1534 32.00 
CCA 3.60 
0024 6.50 
CK1006 3.50 
CK1007 3.60 
CK5676 5.50 
CK5678 7.50 
CV Nos prices 
on request 

.03A 27.40 
041 
D63 
' 0641 22.50 
DA42 17.60 
DA90 4.50 
DA100 175.00 
DAF9I 0.70 
DAF96 0.63 
0070 1.75 
13090 3.50 
OCX-4-5000 

25.00 
06116 28.50 
O6118 28.50 
06120 2.50 
06122 35.00 
0E123 35.00 
OE124 39.00 
06125 22.00 
0E129 32.00 
DF91 I 00 
13F92 0.60 
DF96 1.25 
DF97 1.25 
DGIOA 8.50 
01183 1.50 
0477 0.50 
DK9I 1.20 
DK92 1.50 

4 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement AUGUST 1988 
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1COM   D)---f}-i©LjED 
LIMITED 

SALES DEPT. 
ROOM 109 

FOUNDERS HOUSE 
REDBROOK 
MONMOUTH 

GWENT 

Prices shown are exclusive of 
VAT so please add 15°. to the 
order total UK postage is 70p 
on any order Carriage and 
insurance for overseas orders 

£4.50 

HIGH GRADE COMPONENT PACKS 
The packs below are all ti If you order five packs. 
you can select one extra pack FREE. If you order ten packs. 
you can have three extra packs FREE 

Mal 

PASSIVE COMPONENTS 

PACK 1 

PACK 2 

PACK 3 

PACK 4 

PACK 5 

PACK 6 

PACK 7 

PACK 8 

re* 

200 RESISTORS Highest quality carbon film in a wide 

range of E12 values, with some E24 and precision 
100 CAPACITORS Ceramics, polyester polystyrene. 

all types 

30 ELECTROLYTICS A good mixture of types and 
values to 500uF 
15 LARGE ELECTROLYTICS Value to 5 000uF and 

above 
10 TANTALUM CAPACITORS A fine selection of tor 

grade components 
20 HIGH VALUE POLYESTER CAPACITORS 
Values to 2 2uF and above 
15 OIL RESISTOR NETWORKS For experts only 

20 PRESETS Mostly carbon track with a few cermets 

^ aft t. 
OPTO ELECTRONICS AND DISPLAYS 
PACK It 10 5mm LEDs 4 red. 2 yellow. 2 orange. 2 green 
PACK 12 10 3mm LEDs 4 red. 2 yellow. 2 orange 2 green 

PACK 13 2 COY89A HIGH POWER INFRA-RED EMITTERS 
PACK 14 1 0 56' 2-DIGIT 7-SEGMENT CC LED DISPLAY 

IMAN6740) 
PACK 15 20 1 MINIATURE 7-SEGMENT CC LED DISPLAYS 

(FND10) 
PACK 16 2 0.3" 7-SEGMENT CC LED DISPLAYS (MAN3640) 
PACK 17 2 0.5" 7-SEGMENT CA LED DISPLAYS (H01131) 
PACK 18 2 INFRA-RED COMPONENTS OP140 emitter and 

OP550 receiver 
PACK 19 2 VISIBLE LIGHT PHOTOTRANSISTORS 
PACK 21 1 SLOTTED INFRA-RED OPTO SWITCH 

PACK 23 10 RECTANGULAR GREEN LEDs 
PACK 24 10 RECTANGULAR RED LEDs 
PACK 25 10 RECTANGULAR AMBER LEDs Clear Lens 

el • 01101116 • • 

SEMICONDUCTORS 

PACK 26 4 CR106 4Amp THYRISTORS 

PACK 27 30 IN4000 SERIES RECTIFIERS 
PACK 28 30 MIXED SEMICONDUCTORS Transistors. diodes 

ICs. SCRs etc 
PACK 29 20 ASSORTED ICs CMOS. TTL linear, all sorts 
PACK 30 20 NPN TRANSISTORS High grade general purpose 

NPN 
PACK 31 1 CF585 CALCULATOR IC With data 

PACK 32 1 LM3524 SMPS IC With data and circuits 

PACK 33 3 MC1458 DUAL OP-AMPS With data 
PACK 34 3 LM339 QUAD COMPARATORS With data 

owe. c.2. 
MISCELLANEOUS 

PACK 35 

PACK 36 

PACK 37 
PACK 38 

PACK 39 
PACK 40 

PACK 41 

PACK 42 

PACK 43 

PACK 44 

PACK 45 

100 SPECIAL COMPONENT PACK If you can t make 
up your mind, try this one Only ONE to each Customer 

4 12V BUZZERS 
3 MAINS PANEL NEONS 

10 THERMISTORS 

5 AUDIO TRANSFORMERS 
3 VDRs Mains transient suppressors - lust wire 

between L and N of the mains plug 
2 RELAYS Enclosed type PCB mtç 24V coil 2pc 

contacts 
12 PP3 BATTERY CONNECTORS 

100 MYSTERY PACK At least 100 top quality 

components 
1 MINI BIOFEEDBACK KIT With PCB and 

instructions 
1 MINI DREAM MACHING KIT Wrth PCB and 

InstructfOnS 

MAINS 
CONDITIONER 
Clean up mains pollution easily and 

ettectively You II hardly believe the 

deference in your TV video and all 
other sensitive equipment 

MAINS CONDITIONER PARTS SET £4.90. VAT 
RUGGED PLASTIC CASE £1.65. VAT 

HI-FI POWER 
METER 
simple but ettecfive power meter 

or IM -Fi power of up lo 10W 

includes meter movement 

MONO POWER METER SET £3.90. VAT 
STEREO POWER METER SET £7.20 • VAT 

BRAINWAVE 
MONITOR 
can t even begin to describe this 

remarkable protect here All I can 

say is that it you re the slightest bit 
,,ierested in ivestigating the 
workings of your mind and learning 
to control them to improve the 

duality of your life this protect will 

arnan you Our sor page leaflet will 
answer all your questions about the 
monitor and Of Lewis s book will lei you 
o do the secrets ol Alpha Training 

BRAINWAVE MONITOR £36.90. VAT 
HE ALPHA PLAN BOOK 1256 pagesl £2.50 
PROJECT CONSTRUCTION DETAILS ACCESSORIES 
,1ST AND FURTHER INFORMATION dree with sell £2.00 

Top 
Projects 

All our parts set Include a top quality 

fibreglass PCB (ready etched, tinned 

and drilled), high grade 
components and full 

instructions 

AIR IONISER 
ons the legendary vitamins of the air nave 
been credited with almost magical properties 
to improve concentration reduce Wad 

Pressure help you lo sleep better and 10 
give you new energy ano vitality Although 

some ol the claims may be exaggerated 
there s no doubt that ionised air is cleaner purer and more invigorating 

than dead air Anybody who has once used an ioniser will never want 

to be parted from di 

IONISER PARTS SET WITH BLACK CASE £11.50. VAT 
IONISER PARTS SET WITH WHITE CASE £11.80. VAT 

BIO FEEDBACK 
A highly responsive GSR monitor and lie 

detector 

GSR MONITOR £13.951 VAT 
BIO FEEDBACK BOOK (Stem and Ray 

'o" pages t £3.95 

KNIGHT RAIDER 

T 

Eight lights, eight efferent fight patterns tor your car 

KNIGHT RAIDER PARTS SET £20.80. VAT damps not included) 

CREDIT CARD 
CASINO 
The pocket gambling machine' 

CASINO PARTS SET £5.90. VAT 

MAINS 
CONTROLLER 
For the experts only A safe 57, '0" ,nerS 

interface 

MAINS CONTROLLER £6.20 . VAT 

POWER 
CONDITIONER 
This is the ultimate mains conditioner for 

!hose who will only be satisfied with the very 

best The massive filler section includes a 000Ceoaktub 
bank et six VDRs thirteen class X and Y 
capacitors and two current-balanced inductors In addition a te, 

LED logarithmic display indicates second by second the 
amount ol interference removed Intended 

primarily to bring new clarity crispness 
and precision to the sound from top flight 

audio systems 

POWER CONDITIONER PARTS 

SET WITH CASE £28.50 . v0 

Some parts are available 
separately Please Send a 
--!ampect sell-addressed 
,-,elope tor fists or SAE • t, 

ior lists construction details 
3-O font*, inlormation 

MATCHBOX AMPLIFIERS 
The most versatile amplifier modules around Run trom almost am, 

Power Sorely drive any speakers fit in a matchbox and sounds 

incredibiet 

20 WATT MATCHBOX AMPLIFIER SET £6.50. VAT 
STEREO PAIR £11.90 . VAT 
50 WATT MATCHBOX AMPLIFIER SET £8.90. VAT 
STEREO PAIR £15.90 • VAT 

ARMSTRONG 75W 
AMPLIFIER 
A nigh quality 75W Mosier power amplifier 

design. Me latest froer A J ARMSTRONG 
Oureis the only approved parts set 

ARMSTRONG 75W AMPLIFIER MODULE PARTS SET 

SPECIAL INTRODUCTORY OFFER £14.90!. VAT 
STEREO PAIR £25.90!. VAT 

TACHOMETER DWELL 
METER 
Tune Up yOUI car 

TACHO-OWELL meter £16.40 .ve 



PHOTOGRAPHING 
OSCILLOSCOPE TRACES 

by William James 

An oscilloscope with either built-in or 
add-on storage facilities is a highly 
desirable instrument.' However, most 
home constructers and experimenters 
would find it hard to justify the extra 
expense of such sophistication. My 
personal experience is that I cannot 
retain in my memory the precise outline 
of an oscilloscope trace for more than a 
few moments. 
When trying to improve the perform-

ance of a circuit by changing the value, 
adjustment or position of components, it 
can be very useful to have a record of 
screen patterns for future comparison. 
The solution is to photograph the 
oscilloscope traces. 
The work involved is not difficult and it 

is surprising that more attention does 
not seem to have been paid to it. There 

are special cameras for the purpose, but 
ordinary amateur equipment is quite 
adequate. All that is needed is a camera 
which has slow shutter speeds and which 
is able to focus close enough so that a 
10cm x 8cm graticule will fill all or most 
of the negative. 
I use Leica close-up focusing equip-

ment, but any SLR camera with extension 
tubes or bellows would also be suitable. I 
hesitated about stating my own prefer-
ence because I have found that the mere 
mention of Leica tends to be off-putting. 
However, having done so, let me hasten 
to add that my apparatus is the Foco-
slide, an accessory which has been 
obsolete for very many years. This 
ingenious and beautifully constructed 
instrument converts a rangefinder Leica 
into a view camera, enabling one to focus 

the image on a ground class screen, 
using bayonet-fitting 5x and 30x magni-
fiers. The viewing section is then slid 
sideways to bring a camera body directly 
behind the lens. The image will then be 
precisely in the focal plane of the 
camera. 
The lens used to produce Figures 1 to 4 

was a 30-year-old f3.5 Elmar, 50mm. The 
camera body was a 50-year-old Leica I I IA 
(focal plane shutter), a camera which still 
works hard for its keep, sometimes even 
being used with a clockwork motor 
running at 11/2 frames per second. 
However, equipment like this is not 

essential, and I have taken satisfactory 
traces on 120 film using a 60-year-old 
Voigtlander 6 x 9 plate camera with roll 
film back (Compur shutter). 

Procedure 
Set up your camera on a tripod so that 

the frame is filled by the graticule, the 
centre of the lens is on the centre of the 
graticule and the focal plane is parallel 
to the subject, vertically and hori-
zontally. 
Published photographs of traces are 

usually just white lines on a black 
background, but I consider it necessary 
to show the grid pattern clearly on the 
negative, and it is for this purpose 
especially that the close-up work is 
advocated. 

AUGUST 1988 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 7 



PHOTOGRAPHING OSCILLOSCOPE TRACES  
Unlike a TV screen, some limited 

frontal lighting is required. I used an 
ordinary 100W household lamp in a 
photographic reflector, positioned 
immediately behind and about 2ft above 
the camera. The screen will be recessed, 
and one has to find the position for the 
lamp that gives the least trouble from 
shadows cast by the housing. It is not 
possible to obtain even lighting with this 
arrangement, but it is good enough. 
The oscilloscope is then set in motion, 

taking care to ensure that the desired 
trace is locked, ie not drifting across the 
screen, with focus and intensity bal-
anced to the best advantage. A thin line 
does not reproduce well. You might 
expect to see a well-defined trace of a 
single complete sine wave, but there-
after, there will be some pulsating 
shimmer, increasing in proportion to the 
number of complete lockable waves on 
display. Indeed, looking at Figure 4 
especially, you could well expect a 
minimum of 1/1000s would be an 
appropriate shutter speed. However, the 
shimmer will either not appear on the 
negative or will not prove to be trouble-
some. 
To obtain uniformity, all the figures are 

of sine waves taken direct from my AC 
mains supply via a 10x attenuator probe. 

The Y input was 10V/cm, so the trace in 
Figure 1 shows a voltage of 630pp (10 x 10 
x 6.30), measuring from the estimated 
centre of the trace, equivalent to 223V 
RMS. Actual mains voltage at the time as 
per RMS meter was 219, so the trace 
readings are well within the published 
3% accuracy of the scope. 
The film for the Leica illustrations 

(Figures 1 to 4) was developed in Ilford ID 
11 for 12 minutes. Why ID 11? Simply 
because I had a good supply of it and 
knew it would work! Shutter speeds 
higher than 1/30 are likely to show only 
part of a trace, or, in the extreme, no 
trace at all. To coin a phrase, one could 
say, 'The more trace the less speed'. 

It should be apparent that the film has 
been rated about ASA 800. A reading of 
the illuminated screen using a viewfin-
der type of meter gave an exposure of 
f5.6 (a 1/60. Substantially more exposure 
has to be used to compensate for the 
close-up factor, and to ensure adequate 
definition of the black lines on the 
graticule. The negatives used for the 
illustrations were exposed for viewing, 
not printing quality. The graticule has to 
be overexposed to look good on the 
negative. The exposure information is 
given as a guide only. I do not know how 
accurate the shutter speeds have 

remained on the old Leica, though there 
is reason to believe that they are not very 
far wrong. 
When I'm working, I take pictures from 

the scope as required over a period of 
hours or even days. I do not waste 35mm 
film, loading the estimated length into 
one of the special Leica metal cassettes 
(also discontinued). It is not necessary to 
print the negatives as it is quite 
convenient to look at them in the 
enlarger. Alternatively, they could be put 
in one of the various devices for viewing 
negatives or transparencies. In many 
cases it will be found that a negative of 
one complete wave, or even part of a 
wave, will suffice. 
I have not so far made any reference to 

Polaroid cameras or apparatus adapt-
able for Polaroid use. I do not think the 
expense of producing Polaroid prints 
makes them an attractive proposition for 
photographing oscilloscope traces. 
Photography does not offer anything 

like a complete alternative to the storage 
oscilloscope, however, I have derived 
considerable benefit from the technique 
described, and by keeping careful 
records of negatives. I hope that others 
will be encouraged to explore this 
interesting and rewarding field of close-
up photography. 

Matmos Ltd 
1 Church Street, Cuckfield, West Sussex RH17 5JZ 

Tel: (0444) 414484/454377 

Computer Appreciation 
30/31 Northgate, Canterbury, Kent CT1 1BL 

Tel: (0227) 470512 

TA/ROYAL OFFICE MASTER 2000 DAISY WHEEL PRINTERS. Our 
purchase of nearly 2000 of these printers direct from West Germany enables us 
to offer them at enormous savings! 
Features include: 
* 20 cps operation 
* Full DIABLO 630 and IBM compatibility 
* CENTRONICS compatible parallel interface 
• 132 column with variable pitch capability 
including micro proportional spacing 
* Subscripts. superscripts, bold type, 
underline etc. 
• Manufactured to highest standards (rigid * 6 month full guarantee 
steel chassis etc) in West Germany * Ribbon & typewheel 
by Europe's largest typewriter manufacturer included 

PANASONIC Model JU-383 31/2 " Disc Drives. 

Shugart interface. height. 1 megabyte double sided 
double-density 80 track. low component Will 
interface to Just about anything IA quantity discount 

of al least 20% is available for 10 + off). 

£59.50 
(Carr. £3.00))  

PLESSEY Model 124 V22/./22 bis 1200/2400 
Baud MODEM. C,ofrioact automatic modem 
featuring the latest technology & the highest data rate 

over the ordinary phone system Features 

• Software available for IBM PC 8 compatibles & 

MATMOS PC 

• High speed PRESTEL cornpatibdrty Now 
• Auto call 8 auto answer 

• New low price £169.00 
(Carr. £ 5.05 

ITT SCRIBE IN PROCESSING SYSTEM. 
Professional system originally selling at around 

£600) without ponter Colour leaflet available 

SOFTWARE INCLUDES — DATABASE • 
AUTOMATIC LETTER WRITING • HELP FILES • 

BASIC • PROGRAMMABLE COMMANDS • MATHS/ 

ACCOUNTS FUNCTIONS • FULL EDITING 

HARDWARE INCLUDES — 128k SCREEN/ 

WORKSTATION • DUAL DSDD SHUGART 5'. 

DISC DRIVES 

£290.00 

VICTOR SpeedPac 288 IBM PC 
ACCELERATOR. Half-wt.:le 80286 accelerator card 
for IBM PC or PCXT, VICTOR VPC, and compatibles 

Features 8KB cache memory 6 7 2mHz 80286 

processor Offers AT/Personal Systems 2 

performance for a fraction of the cost Runs up to 7.5 

tunes taster 

£139.00 

£119.50 
(Carr. £5.00) 

£99.50 
each for 5 + 

DUPLEX Model M100 Monochrome Monitors. 

With 12" high resolution green screen & 
composite video input. Equivalent to other 

models such as ZENITH & PHILIPS. 

£39.50 
(Carr. £5.00) 

Please note: 
We have only a few 3" HITACHI 
SSDD drives left at £24.95. Cases 
now available for 3" drives at 
£4.99 (single) and £7.99 (dual). VAT 
and carriage must be added to all 
items. New TRANSDATA 307 
originate/ answer acoustic couplers 

available at £14.95. 



The Archer Z80 MC 
The SDS ARCHER — The Z80 based single board 
computer chosen by professionals and OEM users. 
* Top quality board with 4 parallel and 2 serial ports, 

counter-timers, power-fail interrupt, watchdog timer, 
EPROM & battery backed RAM. 

* OPTIONS: on board power supply, smart case, 
ROMable BASIC, Debug Monitor, wide range of I/O & 
memory extension cards. 

The Bowman 68000 131C 
The SDS BOWMAN — The 68000 based single board 
computer for advanced high speed applications. 
* Extended double Eurocard with 2 parallel & 2 serial 

ports, battery backed CMOS RAM, EPROM, 2 counter-
timers, watchdog timer, powerfail interrupt. & an 
optional zero wait state half megabyte D-RAM. 

* Extended width versions with on board power supply 
and case. 

Merwood Data &tcm Ltd 
Sherwood House, The Avenue, Farnham Common, Slough SL2 3JX. Tel. 02814-5067 

NEW FROM NUMBER ONE SYSTEMS NEW 
PCB CAD, FOR THE PC/XT/AT, THAT YOU CAN AFFORD 

- Have you been putting off buying PCB CAD software? 
- Are you still using tapes and a light box? 
- Have you access to an IBM PC/XT/AT or Clone inc Amstrad 1640 & 1512? 
- Would you like to be able to produce PCB layouts up to 17 inch square? 
- With up to 8 track layers and 2 silk screen layers? 
- Plus drill template and solder resist? 
- With up to eight different track widths anywhere in the range .002 to .531in? 
- With up to 16 different pad sizes from the same range? /p 

- With pad shapes including round, oval, square, with or without hole, and edge 
connector fingers? 
- With up to 1500 ICs per board, from up to 100 different outlines? 
- With auto repeat on tracks or other features - ideal for memory planes? 
- That can be used for surface mount components? 
-With the ability to locate components and pads on grid or to .002in resolution? 
- With an optional auto-via facility for multilayer boards? 

L 

CI C. 

3 4:3 Olt  e Íti  
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- With the ability to create and save your own symbols? 
- That is as good at circuit diagrams as it is at PCBs? 
- That can be used with either cursor keys or mouse? 
- Which, with "Easy Plot" can also output to a pen plotter? (A photoplot driver 

will be available shortly) 
- Where you can learn how to use it in around half an hour? 

That only costs £275.00 + VAT. 

Please contact us for further information OUPUT 
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EASY, PC, EASY, PC, EASY, PC, EASY, PC, EASY, PC, EASY 
Number One Systems Limited, Ref RE 

Harding Way, Somersham Road, St Ives, Huntingdon, Cambs PEI 7 4WR 
Tel: 0480 61778 
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THE KENWOOD TS-140S 

by Ken Michaelson 

I was interested to review the Kenwood 
TS-140S because it has modes and 

facilities similar to the Trio TS-430S 
which I owned and operated until quite 
recently. I reviewed the rig as a base 
station, but it can be a very efficient 
mobile unit— tapped holes on either side 
of the case accept the MB-430 mobile 
mount. Notice the part number is MB-430 
and the external measurements of both 
the 430S and the 140S are similar. 
This review does not pretend to show 

the finer points. All the information in the 
table is taken from the manufacturer's 
instruction manual and should indicate 
the capabilities of the rig. It covers all 
nine HF bands as a transceiver and 50kHz 
to 34.999MHz as a general coverage 
receiver. 

The front panel 
The front panel is uncluttered. The 

twelve microswitches are a sensible size 
even for those with large hands. On the 
TS-430S I found myself accidentally 
pressing two switches at the same time. 
The M.CH/VFO CH knob serves a dual 

purpose. In the memory mode the 
control rotates through the memory 
channels, thirty-one in all since there is a 
channel labelled 00; in the VFO mode, 
the control moves the frequency either 
up or down in steps of 10kHz — a sort of 
fast tuning device. 
Memories 00 to 09 each store one 

frequency and one mode. Memories 10 to 
19 are split memories which store 
transmit and receive frequencies suit-
able for 10m operation. When these 
memories are in use, the word split' is 
displayed. Memories 20 to 30 are prog-
rammed band memories which store 
specific band segments and the mode. 
When these memóries are in use, an 
asterisk ' is displayed. 

It is also possible to lock out a channel 
during scanning. This is achieved by 
selecting the channel then momentarily 

pressing the clear key, though if the 
clear key is depressed for longer than 
1.5s the selected channel will be cleared. 
The tuning stepping rate can be chosen 
by pressing the AM/FM key at the same 
time as switching on the rig. It is either 
9kHz or 10kHz between the frequencies 
of 522kHz and 1620kHz, which covers the 
MW broadcast band. Other function sel-
ections are also available on switch-on. 
To the right of the M.CH/VFO CH 

control are the three mode buttons, 
LSB/USB, CW/N and AM/FM., Whenever 
a mode key is depressed, the first 
character of the mode is sounded from 
the speaker in Morse code. This applies 
to all buttons on the rig. This also acts as 
an alarm which gives information in 
Morse code for certain conditions, such 
as microprocessor reset or inability to 
scan. The volume of the beep can be 
adjusted by a preset potentiometer 
inside the rig. 
A number of transceiver functions can 

be changed by pressing the appropriate 
key at the same time as switching on the 
rig. In addition to having the facility to 
alter the stepping rate of the M.CH/VFO 
CH control. the 10Hz main display 
resolution can be switched on or off by 
holding down the Clear key while 
switching on. The RIT step frequency 
selection can be either 10Hz or, by 
holding the RIT key down when switch-
ing on, 20Hz. The stepping rate of the up 
and down Band switches can also be 
altered to be either 500kHz or 1MHz by 
the same means. Quite a rig. 
Catering for OW enthusiasts, at the 

very top of this column is the OW 
Off/Semi/Full key. This provides two 
break-in methods and an off position. 
However, the manufacturers state that it 
is not possible to use their TL-922A/922 
linear amplifier for full break-ins. 
There is a chromium-plated bail which 

is pulled down when the rig is used as a 
base station and gives a lift of approx-

imately 7/13in. In my opinion, this was 
insufficient and I had to fit a 1.5in wooden 
block under the bail to bring the rig up to 
a comfortable working level. 
I have no complaints about the knurled 

tuning knob, which has a very smooth 
action. It is approximately 47mm in 
diameter and has a means of adjusting 
the turning friction. The tuning rate 
varies according to which mode 
is used: 10kHz per revolution in 
USB/LSB/CW/CWN and 50kHz per 
revolution in AM/FM. When the tuning 
knob is turned fast it considerably 
speeds up the tuning rate, allowing the 
operator to move swiftly from one part of 
the band to another. 
Above the tuning knob is the readable 

display which shows frequency in white, 
modes in yellow and the other functions, 
such as RIT and M.CH, in red. On the left 
of the display is the meter. During 
receive this acts as an S meter with a 
maximum of 60dB, but during transmit 
the function of the meter is controlled by 
the meter switch and will show either 
ALC level or PWR readings. On the far 
left of the panel, placed vertically from 
top to bottom, are the power on/off 
switch, the 1/4in socket for phones and 
the standard 8-pin socket for the MC43S 
dynamic microphone, which has up and 
down buttons on the top face for quick 
frequency changing. 

The rear panel 
On the rear panel are the antenna 

connection (50 ohm input S0239 socket). 
the vox controls (delay, anti-vox and vox 
gain) and a 3.5mm socket for the 8 ohm 
external speaker. There are four DIN 
connectors called Acc 1, 2, 3 and Remote. 
Acc 1 is intended for connection to the 
optional interface unit, Acc 2 is used for 
the connection of data communications 
devices and is a 13-pin DIN socket. 
There are precise pin numbers given in 

the instruction manual for packet, RTTY, 
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Amtor, etc. The manufacturers state that 
if the F2 mode is desired for transmitting, 
the FM mode should be selected from 
the front panel. A 13-pin DIN plug is 
supplied with the rig, presumably since it 
is a very unusual one. Acc 3 is available to 
access the automatic antenna tuner AT-
250 which can be obtained as an 
accessory. The Remote socket, a 7-pin 
DIN, could be connected to a foot-
operated PTT switch as well as the ALC 
input from a linear. 
Also on the rear panel is a six-pin 

socket to accept the 13.8V dc power input 
which requires 20A for full transmitting 
power. Modifications to data com-
munications modulation level, mic-
rophone sensitivity level and the side-
tone level for OW can be made by 
removing the sub-chassis as shown in 
the instruction manual. The semi break-
in time for OW can be adjusted from the 
Delay control on the rear panel. The 
benefit of having these controls as 
preset potentiometers inside the rig is 
that the front panel has a clean workman-
like appearance in spite of its small size. 
It was a pleasure to see the immaculate 
PCBs. Some of the rigs manufactured 
today resemble birds' nests. I know they 
still work perfectly satisfactorily, but how 
much nicer it is to see a beautifully laid 
out PCB. 

Operating the rig 
I enjoyed operating the TS-140S for 

several weeks, once I had got used to the 
controls. Although it only has a 3in 
upward-facing speaker, the quality of AM 
music and speech broadcasts was quite 
reasonable. 
The rig worked the Amtor mode 

perfectly satisfactorily without any mod-
ifications. I had no difficulty contacting 
either of the two mailboxes GPLX or 
GHYH; that was after I realised I should 
operate on USB and subtract 1.5kHz from 
the nominal mailbox frequency, ie tune 
to 3583.5kHz instead of 3588kHz. My own 
rig uses FSK and gives the actual 
frequency so there is no need to subtract 
anything. I am inclined to think that the 
delay caused by subtraction might be a 
little long for DX working. 

It would be nice if there were a means 
of switching the AGO off altogether. 
RTTY was mainly used on 14MHz and 
worked perfectly well, though I l lad to 
watch the power output since the rig will 
give just over 100W and RTTY has a 100% 
duty cycle. The meter reads either ALC 
or power in the transmit condition, so it 
was an easy matter to cut the output 
down to about 50W using the topmost 
slider control. The Mic Gain also had to 
be watched, but was simple to adjust 
using another of the four sliders. I 
wonder how long the four sliders will 
last? 
Selectivity was mostly sufficient and 

the attenuation switch helped with 
reception of distant stations. I liked the 

TS-140S Specification 

Frequency stability 
Frequency accuracy 
Output power 

Receiver circuitry 
Intermediate frequencies 
Frequency range 
Sensitivity 

LSB, USB, CW (10dB S+N/N) 
500kHz to 1.62MHz 
1.62MHz to 21.5MHz 
21.5MHz to 30MHz 

AM 
500kHz to 1.62 MHz 
1.62MHz to 21.5MHz 
21.5MHz to 30MHz 

FM (12dB sinad) 
21.5MHz to 30MHz 
Selectivity LSB, USB, OW 

AM 
FM 

IF shift variable range 
RIT variable range 

Squelch sensitivity (FM) 
Mode 

Antenna impedance 
Power requirements 
Ground 
Current drain 

Operating temperature 

Less than ±1Oppm 
Less than ±1Oppm 
160m to 15m band SSB 110W 

OW 100W 
AM 40W 

12m band SSB/CW 100W 
AM 40W 

10m band SSB 100W 
CW 95W 
FM 50W 
AM 40W 

Double conversion superheterodyne 
1st: 40.055MHz, 2nd: 455MHz 
500kHz to 30MHz 

Less than 3.98i.LV 
Less than 0.250/ 
Less than 0.25p.V 

Less than 3.98p.V 
Less than 2.5p.V 
Less than 2.5p.V 

Less than 0.350./ 
-6dB: 2.2kHz, -60dB: 4.4kHz 
-6dB: 6kHz, - 50dB: 18kHz 
-6dB: 12kHz, - 50dB: 25kHz 

More than ±1.2kHz 
10Hz More than ±1.2kHz 
20Hz More than ±2.5kHz 
Less than 0.34V 
J3E (LSB USB), A1A (OW), A3E (AM), 
F3E (FM) 
50 ohms 
12 to 16V dc (13.8V dc reference) 
Negative 
Receive with no signal 1.5A 
Transmit mode 20A 
-10 to 4-50°C (+14 to +122°F) 

IF shift control. I have come across one 
on several Trio rigs but I thought the TS-
140S version was more efficient, 
although at times it was necessary to 
rotate the control almost to its extremes 
before losing an offending station. In my 
opinion, it does not equal the operation 
of corn passband tuning. The stability of 
the rig goes without saying. 
The rig successfully received fax 

transmissions at the low end of the 
range: Offenbach on 134.2kHz and a 
station between 4 and 8MHz, either 
Bracknell or Hamburg. No discernible 
drift was observed. The rig also received 
Navtex on 518kHz, which meant leaving 
the rig set to that frequency during the 
times between broadcasts, and every 
time the reception of information was 
100%. Reports received during phone 
OSOs were always complimentary. On 
the rare occasions when difficulties 

arose the speech processor could be 
brought into circuit. No particular DX 
was worked due, in the main, to the 
antenna in use. Operating on 80 metres 
during the daytime hours was achieved 
without any difficulty. 

It struck me that Kenwood already 
have the model TS-680S HF transceiver 
on the market, identical in all respects to 
the TS-140S except that it includes an RF 
amplifier and components for transceiv-
ing on 6m with an output of 10W. The cost 
of the TS-140S is a very reasonable £850 
including VAT. The extra cost of the TS-
680S with 6m is £150, consequently the 
prospective purchaser will have to 
choose carefully. 

All in all, I reckon the TS-140S is good 
value for money. For the loan of the rig, 
my thanks go to Lowe Electronics Ltd, 
Chesterfield Road, Matlock, Derbyshire 
DE4 5LE, tel: (0629) 580800. 
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DATA FILE  
Ray Marston concludes his investigation of IC audio processing circuits 
by looking at more amplitude control devices and applications 

During the last four editions of 'Data 
File' we have introduced the reader to 
the basic concept of 'audio processing' 
circuitry and have shown a variety of 
practical linear amplifier, active filter 
and amplitude-regulating circuits, based 
on conventional op-amps and OTAs. This 
month, we conclude our look at audio 
processing circuitry by first showing 
three more amplitude-control applica-
tions of OTAs, and then looking at two 
dedicated 'amplitude-control' ICs and 
their applications. 

Ring modulators 
At the conclusion of last month's 

edition of 'Data File' concerning ampli-
tude modulator circuits ( Figures 11 and 
12), we pointed out that the instan-
taneous polarity of the output signals is 
determined entirely by the instan-
taneous polarity of the carrier input 
signal. This has two possible states 
(positive or negative), and is indepen-
dent of the modulation signal, which has 
only one possible state (positive). Thus, 
this type of circuit is known as a 2-
quadrant multiplier. We also pointed out 
that there is another type of modulator 
circuit known as a ring-modulator or 4-
quadrant multiplier, in which the output 
signal's polarity depends on the polar-
ities of both the input signal and the 
modulation voltage (which both have two 
possible states). 
An example of such a circuit is shown 

in Figure 1. This CA3080 circuit is similar 
to last month's Figure 11, except that the 
pre-settable resistor Ry, is wired 
between input and output. Ry is adjusted 
so that when the modulator input is tied 
to the zero-volts rail, the input-derived 
signal currents, feeding into R5 via Ry 
are exactly balanced by the inverted 
signal currents, feeding into R5 from the 
OTA output, thereby generating zero 
output across R5. If the modulation input 
goes +ve, the OTA output current 
exceeds the current of the Ry network, 
giving an inverted gain-controlled out-
put. If the modulation input goes —ve, the 
Ry output current exceeds that of the 
OTA, and a non-inverted gain-controlled 
output is obtained. Thus, both the phase 
and the amplitude of the 4-quadrant 
multiplier's output signal, are controlled 
by the modulation signal. The circuit can 
be used as a ring modulator by feeding 
independent ac signals to the two inputs, 
or as a frequency doubler by feeding 
identical sine wave signals to the two 
inputs. 
With the Ax and Ry values shown, this 

circuit gives a voltage gain of x0.5 when 
the modulation terminal is tied to the +ve 
or —ve supply rail. The gain doubles if the 
values of Ax and Ry are halved. 

Figure 2 shows how one half of an 

Fig 1: Ring modulator or 4-quadrant multiplier 
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Fig 2: LM13600 ring modulator 

Fig 3: Circuit of an AGC amplifier 
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V„,„ pk-pk 3V0 300mV 30mV 

VouT, pk-pk 6V0 3V6 1V2 

Av 2 11.7 40 

Fig 3b (above): .je rformance table oían AGC 
amplifier 
Fig 4 (left and below): Outline and main 
characteristics of the MC3340P IC 

Parameter Min TYP MAX 

Supply Volts 
Control Pin Sink Current 
Input Voltage, mis 
Voltage Gain 
Attenuation Range 
Total Harmonic Distortion 

+9V 

I3dB 
90dB 
0.6% 

+ I8V 
2rnA 
0.5V 

LM13600 can be used as a ring-modulator 
or 4-quadrant multiplier. This circuit is 
similar to last month's Figure 12, except 
that R5 is connected between the input 
signal and the OTA output, and that 'bias is 
pre-settable via RV1. The basic circuit 
action is such that the carrier input feeds 
a signal current into one side of R5, and 
the OTA output feeds an inverted version 
of the signal current into the other side 
of R5, so these two currents tend to self-
cancel. In use, the OTA gain is pre-set via 
RV1 so that the two currents are exactly 
balanced when the modulation input is 
tied to the common zero volts line; under 
this condition the circuit gives zero 
carrier output. 
Consequently, when the modulation 

input moves positive, the OTA gain 
increases and its output current to R5 
exceeds that caused by the direct input 
signal; causing an inverted output car-
rier signal to be generated. Conversely, 
when the modulation input moves nega-
tive and the OTA gain decreases, the 
direct signal current of R5 exceeds that 
generated by the OTA output; so a non-
inverted output signal is generated. 

An AGC amplifier 
In last month's edition of 'Data File' we 

pointed out that the gain of the LM13600 
OTA can be varied by altering either the 
lb,as, or the ID current of the device. 
Figure 3 shows how ID variation can be 
used to make an AGC (automatic gain 
control) amplifier, in which a 100:1 
change in input signal amplitude causes 
only a 5:1 change in output amplitude. 

In this circuit, Ib;as is fixed by R4, and 
the output signal is taken directly from 
the OTA via R5. The output buffer and R6-
C2 are used to rectify and smooth the 

OTA output, applying an l D current to the 
OTA's linearising diodes. No ID current is 
generated until the OTA output exceeds 
the 1.8V peak (equals three base-emitter 
volt drops). This is needed to turn on the 
Darlington buffer and the linearising 
diodes, but any increase in ID then 
reduces the OTA gain and, by negative 
feedback action, tends to hold Vow 
constant at that level. 
The basic gain of this amplifier, with 

zero ID, is x40. Thus, with an input signal 
of 30mV pk-pk, the OTA output of 1V2 pk-
pk is not enough to generate an ID 
current, causing the OTA to operate at 
full gain. At 300mV input, however, the 
OTA output is strong enough to generate 
significant ID current, and the circuit's 
negative feedback automatically 
reduces the output level to 3V6 pk-pk. 
This gives an overall gain of x 11.7. With 
an input of 3VO, the gain falls to x2, giving 
an output of 6V pk-pk. The circuit thus 
gives 20:1 signal compression over this 
range. 

The LM 13700 
The circuits of Figures 2 and 3, and 

several of the circuits shown last month, 
are each designed around the LM13600 
dual OTA IC. The LM13700 IC is a very 
similar device in that it is sometimes 
more readily available, and can be used 
as a pin-for-pin replacement for the 
LM13600 in all of these circuits. It differs 
from the LM13600 only in minor details of 
its output buffer stages. 

The MC3340P 
The MC3340P is very popular and has 

simple, dedicated 'electronic attenuator' 
ICs. Figure 4 shows the outline, pin 
notations and basic details of the 

device, which is housed in an 8-pin DIL 
package. Only six of these pins perform 
useful functions, as two of these are used 
for power supply connections. Of the 
remaining four pins, pins 1 and 7 provide 
input and output signal connections, pin 
6 controls roll-off of the device's fre-
quency response, and pin 2 is the 
device's gain-control terminal. 
The MC3340P basically acts as a simple 

linear amplifier with 13dB of signal gain 
when its pin 2 control terminal is either 
tied to the ground via a 4k0 resistance, or 
is connected to a dc potential of 3.5V. 
This gain decreases if the control 
resistance/voltage is increased above 
these values, falling by 90dB (to —77dB) 
when the values are increased to 32k or 
6V. The device's attenuation (or gain) can 
be controlled over a wide range via a 
resistance or a voltage. 

Figure 5 shows a practical example of a 
voltage-controlled MC3340P electronic 
attenuator, together with its perform-
ance graph. Figure 6 shows a resistance-
controlled version of the device. Note in 
both of these circuits that large-value 
capacitor C2 is wired to the control 
terminal. This helps eliminate control 
noise and transients, thus giving a 
noiseless form of gain control and 
enabling the control resistance/voltage 
to be remotely located. 
Also note in these circuits that 680pF 

capacitor C3 is wired to pin 6 of the IC; 
this limits the upper frequency response 
of the circuit to the high audio range. 
Without C3, the response extends to 
several MHz, and the circuit tends to be 
unstable. Finally, note that this IC gives 
very little signal distortion at low 
attenuation levels, but that distortion 
rises to about 3% at maximum attenua-
tion values. 

The NE570/571 IC 
The NE570 is known as a dual 'compan-

dor', but it can be regarded as a rather 
sophisticated dual VCA IC. Each half 
(channel) of the IC contains an identical 
circuit, comprising a full wave rectifier 
that detects the average value of the 
input signal, a linearised temperature 
compensated variable gain amplifer, an 
op-amp, a precision 1.8V voltage refer-
ence and a resistor network. These 
elements can be externally configured 
so that each channel acts as a normal 
VCA, or as a precision dynamic range 
compressor or expander (hence the 
COMP-ANDER title). 
The NE571 is identical to the NE570, but 

has a slightly relaxed specification. Both 
ICs are housed in 16-pin DIL packages. 
Figure 7 shows the outline and pin 
designations of the package, together 
with the block diagram of one IC 
channel. Figure 8 lists the basic charac-
teristics of the two ICs. Note in the block 
diagram (and in following circuits) that 
pin numbers relating to the left-hand 
channel of the IC are shown in plain 
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numbers. Those relating to the right-
hand half are shown in bracketed 
numbers. 

Circuit description 
The operation of the individual ele-

ments in the Figure 7 block diagram, is 
fairly easy to understand. Input signals 
that are ac coupled to pin 2 (or 15) are full 
wave rectified and fed to pin 1 (or 16), 
where they can be smoothed by an 
external capacitor to generate a VCA 
control voltage on this pin. 

Input signals that are ac coupled to pin 
3 (or 14) are fed to the variable gain block 
input, which is a precision temperate-
compensated VCA, with its gain control-
led via the pin 1 (or 16) voltage. The gain 
block output is fed to the inverting input 
of the IC's op-amp stage. Gain block 
signal distortion is quite low, and can be 
minimised by feeding a 'trim' voltage to 
pin 8 (or 9). 
The channel's op-amp is internally 

compensated and has its non-inverting 
input tied to a 1.8V precision reference. 
The inverting input is connected to the 
gain block output which is externally 
available, and is also connected to the 
R3-R4 resistor network. The op-amp 
output is available at pin 7 (or 10). 

A stereo VCA 
Figure 9 shows how an NE570 or NE571 

IC can be used to make a practical stereo 
VCA, or voltage controlled amplifier-
attenuator. Here, the internal rectifier is 
disabled via C2, and a 0 to 12V dc control 
voltage is fed to pins 1 and 16 via R6 and 
C3, to give direct control of the variable 
gain block. The output of the block is fed 
to pin 7 (or 10) via the op-amp, which has 
its ac/dc gain set at x2.56 via R4-R7. This 
generates a quiescent output of 4.62V (-
2.56 x 1.8V). Both channels of the stereo 
circuit are identical, except that the 
control voltage is fed to pins 1 and 16; 
they give about 6dB of gain with a control 
input of 12V or 80dB of attenuation, with a 
control input of zero volts. 

Compander theory 
In acoustics, the term dynamic range' 

can be simply described as the differ-
ence between the loudest and the 
quietest sound levels that can be 
perceived or recorded. When listening to 
music, the human ear has a useful 
dynamic range of about 90dB (= 50000:1). 

Fig 6: Circuit and performance graph of a voltage-controlled electronic attenuator 

Fig 6: Circuit and performance graph of a resistance-controlled electronic attenuator 

All practical recording systems generate 
inherent noise, which limits the mini-
mum strength of signals that can be 
usefully recorded. This factor (in con-
junction with practical limits on max-
imum signal strength) places a limit on 
the useful dynamic range of the recor-
ding system. 

Simple tape recorder systems typically 
have a useful dynamic range of only 
50dB, and cannot directly record or 
replay high quality music. One way 
around this problem is to use a compan-
der system to compress the 90dB 
dynamic range of the input signal down 
to 45dB when recording it (thus giving a 
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F7g 7: Outline, pin notations and block diagram of the NE570/571 dual compander IC 
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PARAMETER NE570 NE571 

Supply Voltage Range 6V to 24V 6V to 18V 
Supply Current 3.2mA 3.2mA 
Output Current Capability ±20mA ±20mA 
Output Slew Rate 0.5v/i/S 0.5V/µ,S 
Gain Block Distortion 

Untrimmed 0.3% 0.5% 
Trimmed .05% 0.1% 

Internal Reference Voltage 1.8V 1.8V 
Output dc Shift ±20mV ±30mV 
Expander Output Noise 20µV 201.4,V 

Fig 8: Basic characteristics of the NE570 and NE571 ICs 
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Fig 9: Stereo voltage-controlled amplifier/attenuator (only one channel shown) 

An expander circuit 
Figure 10 shows a practical NE570/571 

'expander' circuit, together with its 
performance table. Here, the input 
signal is fed to both the rectifier and the 
variable gain block of the IC, and their 
action is such that the circuit gain is 
directly proportional to the average 
value of the input signal. Thus, if the 
input rises (or falls) by 6dB, the gain also 
rises (or falls) by 6dB; causing the output 
to rise (or fall) by 12dB, giving a 1:2 
expansion ratio. Note in this circuit that 
(because of the R3 and R4 ratios) the op-
amp output takes up a quiescent value of 
3V and can only supply modest peak 
output signals. If desired, the quiescent 
output can be increased to about 6V, 
giving a corresponding increase in peak 
output levels, by wiring a 12k resistor in 
parallel with R4 via pins 5 (or 12) and 13. 

A compressor circuit 
Figure 11 shows the circuit of a 

practical NE570/571 compressor', 
together with its performance table. The 
input signal is fed to the op-amp's 
inverting input via C4 and R3, but the 
variable gain block and rectifier circuitry 
are connected in exactly the same way as 
in the above expander design, and are ac 
coupled into the op-amp's output-to-
input negative feedback loop. The circuit 
consequently gives a performance that 
is the exact inverse of the expander, ie, it 
gives a 2:1 compression ratio. Note that 
R5 and R6 are also wired as a feedback 
loop and are ac decoupled via C5, to bias 
the op-amp output at a quiescent value of 
about 6V. 
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Fig 10: NE570/571 expander circuit and performance table 

2:1 compression ratio), then using a 
matching 1:2 expander to restore its 
dynamic range to 90dB when replaying 
the signals. This same technique can be 

used to improve the quality of telephone 
signals, etc. The NE570/571 ICs are 
specifically designed for use in these 
types of application. 

A THD trimmer 
Finally, to complete this audio proces-

sing circuits mini-series, Figure /2shows 
a THD trim network that can be added to 
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Fig 11: NE570/571 compressor circuit and performance table 

the above expander or compressor feed a fairly strong 1kHz sine wave to the 
circuits to minimise their total harmonic input of the compander, and then adjust 
distortion figures. To adjust this trimmer, RV1 for minimum output distortion. ni Flg 12: THD trim network 
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G4ZPY PADDLE KEYS 
Britain's leading High Quality Hand Built Morse Key Manufacturer 

PUMP (Straight) KEY 
SINGLE PADDLE KEY 
Nickel on Brass 
TWIN PADDLE KEY 
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ITT Mercury Wetted relay 20-60 VDC Coil. SPCo, 2A 79p. 10-£5 
LED illuminates Red, Green or Yellow depending upon 
polarity/current. 5 x 21/2mm Face 
 25p or 100 for £23 or 1000 for MOO 
10,000 Resistors. 1/2  to 2 watt. 10 to 22meg. 1/2 % to 10% NOT a 
jumbled mass, but ready sorted into values 
 £25 collected £29 Mail Order 
5mm Red Flashing LED 25p or 10 for £2.25 
Watch/Calculator/Lighter etc Mercury Batteries Made by 
Ray-O-VAC 10 mixed popular sizes £1.50, 50 for £5.00 
IN4004 or IN4006 Diodes 300 for £6.50 
KBS005/01/02 3 amp 50 V/100 V/200 V/bridge rectifiers, 
35p/36p/40p. 10 off £3.20/£3.40/£3.70. 100 off £30/£31/£34 
Plessey SL403 3 Watt amp, From Bankrupt source, hence sold 
as untested 4 for 60p or 10 for £1.20p 
5mm LED, clear, lighting hyperbright (600mcd), red up to 200 
times brighter (gives beam of light)  25p, 100/£20, 1000/£150 
Mul lard 5mm LED, 40 red, 30 green, 30 yellow = 100 mixed £7 
'HARVI' Hardware packs (nuts-bolts-screws-self tappers, etc) 
marked 35p retail, 100 mixed packs for £11. 
Modern silver/black/aluminium, etc knobs 50 mixed, £6 (sent as 
10 sets of 4 + 5 sets of 2 - 15 different type/sizes). 

SEND PAYMENT PLUS 18p SAE 
Postal orders/cash - prompt dispatch. 
Cheques require 9 days from banking to clear. 

Cheques drawn on Barclay's Bank not accepted. 
Prices you would not believe before inflation! 

BRIAN J REED 
TRADE COMPONENTS, ESTABLISHED 31 YEARS 

161 ST JOHNS HILL, CLAPHAM JUNCTION 
LONDON SW11 1TO. 

Open 11am till 6.30pm Tues to Sat. Telephone 01-223 5016 
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PRINTERS 
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r • orn; .11 K., prin, rn orneo 1,r •outIn I ,mtlon Shop 
HAZELTINE ESPF1INT Small desktop 100 cps print speed with both 
RS232 and CENTRONICS interlaces. Fijipin addressable graphics 
and 6 user selecable type fonts Up to 95' sine sheet and tractor 
patter 

Pia° N la cd 150 series A. real workhBroarsend foeirecontinly n  use v !Pi 
tractor feed paper either in the office, home or factory, desk standing 
150 cps 4 type fonts and choice of interlaces Supplied BRAND NEW 
Order as 

150-SN up to 9 5- paper handling 
150-SW up to 14.5' paper handling £185.00 ri £225.00 E 
150-GR up to 14 5- paper plus full graphics £245.00 E 

When ordering please specify RS232 or CENTRO/ICS interface 

Ultra Fast 240 cps NEWBURY DATA 
NDR 8840 High Speed Printers 

Only £449 !I 

POWER SUPPLIES 
All power supplies operate from 220-240 v AC Many other types from 
3v to 10Kv in stock Contact sales office for more detalS 
PLESSEY PL12/2 Fully enclosed 12v DC 2 amp PSU Regulated arid 
protected Dim cm 13 5 x 11 all New £16.95 1B) 
AC-DC Linear PSU outputs o 5v 5 5a. -5v 0 6a. o 24v 5a Fully regu-
lated and short proof Dim cm 28 x 12.5 x 7 New £49.50 (C) 
POWER ONE PHC 24v DC 2 amps Linear PSU fully regulated 

New £19.95 (B) 
BOSHERT 13088 switch mode supply ideal disk drives or complete 
system . 5v 6a. o 12 2 5a.-12 0 5a.-5v 0 5a Din cm 56 x 21 x 10 8 

BOSHERT 13090 same as above spec but outputs of - 5v  HNew i o Jay 
1 5a, - 12v 0 5a.-12v 0 5a New £39.95 (B) 
GREENDALE 19ABOE 60 Watt switch mode otgputs • 5v6 a. • 12v 
la -12v la. + 15v la D 11 x 20 x 55 RFE Tested £24.95 (B) 
CÔNVER AC130-3001 High grade VDE spec compact 130 wad 
switch mode PSU Outputs grve - 5v 15a. -5v la. • 8-12v 6a Dim 6.5 
x 27 x 12.5 Current list ponce £190 Our price New £59.95.00 (Cl 
FARNELL G6/40A Con-pact 5v 40 amp switch mode fully enclosed 

New £140.00 (Cl 
A special purchase from a now defunct Goverment Dept enables us FARNELL G24 5S Compact 24v 5 amp switch mode fully enclosed 
to offer you this arnazing_Brilish Made., quality printer at clearance New £95.00 (C) 
prices, SAVING YOU OVER £1500 II the features high 
speed 240 cpsnnt speed with integral. fully adjustable paper trac-
tor awing exceptional fast paper handling for multi part forms etc The 
unit -features 1 selectable type fonts grving up to 226 printable 
characters on a single line. Many other features include Internal 
electronic vertical ario horizontal tabs, Self test 9 needle head. Upo to 
15 5 paper. 15 milion character ribbon cartridge life and standard 
RS232 serial interface Sold in SUPERB tested condition with 90dg 
guarantee 

MOTOROLA M1000-100 5- CRT black & white compact chassis PSON model 512 40 column 35 wide paper roll feâ.£hlets0P)e4d 
monitor measunng only cm 11 6h .12w. 22d. ideal for CCTV or corn- matrix (3 lines per second) printer mechanism for incorporation in 
peer applications Accepts standard Composite video or individual Point of sale terminals, ticket printers, data loggers etc Unit features bi 
H & V syncs Operases from 12y DC at awn( 0 8a .Some units may directional printhead and integral roil paper feed mech with tear bar 
have minor screen marks, but stll in very usable condition Fully Requires DC volts and simple parallel external drive logic Complete 
tested with 30 day guarantee & full data only £29,00 (CI with data RFE and tested Only £49.95 (C) 
Fully cased as above, with attractrve moulded, desk standing swivel EPSON model 542 Same spec as above model. but designed to be Brand new high quality fully cased. 7 channel UHF PAL TV tuner sits-
and tilt case Del cm 12h.14 5w 2nd £39.00 (C) used as a slip or flatbed printer Ideal as label. card Cf ticket printer tern Unit simply connects to your TV aerial socket and video melee 
JVC type 751-7 5" ultra compact black 8 white chassis monitor for Supplied fully cased in attractive, small, desk top metal housing Corps,- turning same into a fabulous colour TV Dont worry if your monitor 
12v0 7à DC operation Dim cm flic   14w. 1 ed. Simple DIY circuit data nlete with data PEE and tested Only £5b.°° 'i doesn't have sound. the TELEBOX even has an integral audio amp for 
included to convert data and separate sync input to composite video x•HILJPS P2000 Heavy duty 25 cps ta directional daisy wheel printer 
Input Ideal portable equipment etc. Staied with full data Fully DIABLO, GUMS. WORDSTAR compete:de Many features in- driving a speaker plus an auxiliary output for Headphones or Hi Fi s 

tern etc Many other features LED Status indicar. Smart . 
nd New £65.00 (El) dude full width platten - up to 15' paper ,most of avalabledaisy wheels. case Mains powered. Bull to BS safety specs Many other uses for TV 

KGM 324 9" Green Screen. Little used fully cased, mains powered single sheet paper handling, superb gualitylorint. Supplied.comgete sound or video etc Supplied BRAND NEW with full 1 year guarantee 

and in excellent condition 
high res monitors with standard composite video input Filly tested witn user manual & 90 day guarantee plus FREE dust cover & ik Carriage code (B) 

£4t00 (El wheel BRAND NEW Only £225.00 ( 
2e Bieck & White monitors by AZTEK, COTRON 8 NATIONAL 
All solid state fully cased monitors ideal for al types of AV or CCTV 
applications Units have standard composite video inputs with in-
tegral audio amp and speaker Sold in good. used condition- fully 
tested with 90 day guarantee Only £85.00 (F) 

Special Offer 
EXPERIMENTORS PSU 

ONLY 

£16.95 (c) 
Made to the highest spec for BT this unit aises several full 
protected DC outputs most suited to the Eleonics Hobbyls 
5v 2a. o &-12v Ia.- o 24v 1 a and 5v fully floating at SOirs 

Ideal for school labs etc Ouantny discount avaiable 
Fully tested with data PEE Removed From Equpment 

The AMAZING TELEBOX 
Converts_ your monitor I ritio a 

QUALITY COLOUR TELEVISION 

rukc s 
cove's 
F Ass 

SURPLUS 
BOUGHT & 
SOLD 

orec sli 
rir'014` cs co , ere 

oes°' 

MONITORS 
VDU s 

& PLOTTERS 
loco s °F -PuTE 
rrems s XS TEMS 
s/c)Cffo RER/pHER4 & 

LS 

ELe s PO4YER 
MOTORS & SUPPL/E 
slEpPERS INVER). S 

°FS 

1-0-fPES 
oF TES1 

11,1.0-141 
EOLI 

PRINTERS 

DISK DR/VES & lie'- K 0 ,„s 
2„cp,m 

THE 'ALADDINS' CAVE OF ELECTRONIC egt COMPUTER EQUIPMENT 
COLOUR MONITORS 

16' Decca. 80 series budget range. colour monitors features in-
cluck. PIL tube. aftractrve teak style case. guaranteed 80 column 
resolution oily seen on monitors costing 3 times our price ready 
to connect to a host of computer or video outputs Manufacturers 
Idly tested surplus. sold e little or hardly used condition with 90 day 
tulIFITB guarantee 1000s Sold to date. 
DECCA-80 RGB UL + SYNC input for BBC type interface etc 
DECCA 80 COMP 75 S! composite video input with integral audio 
amp & speaker ideal for use with video recorder or TELEBOX ST or 
any other audio visual mise Only £99.00 (E) 

HIGH DEFINITION COLOUR 
BRAND NEW CENTRONIC 14- monitors in attractive style moulded 
case featuring hi res MitSubushi 042 dot pitch tube with 669 x 507 
pixels 28Mhz bandwidth Full 90 day. guarantee 
Order as1004-N2 for UL • sync RGBlor BBC etc £1513.00 

1005-N2 RGB interface for OL 85 columns f 169.00 E 
1003-N1 for IBM PC etc fully CGA equiv £189.00 

20" & 22" AV Specials 
Superbly made. UK manufacture, PIL tube all solid state colour 
monitors complete with composite video and sound inputs, attrac-
tive teak style case. Ideal for a host of applications including Schools. 
Shops. Disco's. Clubs etc Supplied in EXCELLENT little used con-
dition with 90 day guarantee 

2e Monitor £165.00 (F) 22 Monitor £185.00 (F) 

MONOCHROME 

FLOPPY DRIVE SCOOP 
Drives from Only £39.95 

A MASSIVE purchase ot standard 525 disk drives enables us to 
offer you prime product at all time super low prices All units unless 
stated are removed from often BRAND NEW equipment, ulty 
tested and shipped to you with a full 120 day guarantee. All units 
offered operate from - Sand • 12 volts DC. are of standard size and 
accept the common standard 34 way interface connector 
TANDON TM100-2A IBM compatible 40 track FI-4 double sided 

Only £39.95 (B) 
TANDON TM101-4 EH 80 track double sided Only £A9.95 (B) 
JAPANESE Half Height double sided drives by Canon, Tec, 
Toshiba etc. Specify 40 or 80 track Only £75.00 (B) 
TEAC FD55-F 40-80 track double sided Half Height 

Brand New £115.00 (B) 

DISK DRIVE ACCESSORIES 
34 Way interface cable and connector sile £5.50, Dual £8.50 (A) 
525 DC power cable £1.75. Fully cased PSU for 2 x 5 25" Drives 
£19.50 (Al Chassis PSU for 2 x 8 drives £39.95(71) 

8" DISK DRIVES 
SUGART 800/801 seigle sided refurbished £175.00 (E) 
SUGART 851 double sided refurbished .1)0 (E) 
MITSUBISHI M2894-63 Double sided switchable Hard£ c2iregeoft sec-
tor BRAND NEW £275.00 (E) 
SPECIAL OFFER Dual 8 drives with 2mb capacity in smart casé 
with integral PSU ONLY £499.00 (F) 

COMPUTER SYSTEMS 
TATUNG PC2000. Big brother of the famous EINSTEIN. the 
TPC2000 professional 3 piece system comprises Quality high res 
GREEN 12 monitor Sculptured 92 key keyboard and plinth und con. 
tailla the Z80A CPU and all control electronics PLUS 2 integral 
TEA 5.25 80 track double sided disk drives. Many other features 
include Dual 8' IBM format disk drive support! Serial and parallel 
outputs tun expansion port 64k ram and readyto run software Stv-
plied comete with CPM, WORDSTAR, BASFC and accounts pack-

Most of the items in this Advert, rilus a whole range of other 
electronic components and goodies can be seen or purchased 
at 

** South London Shop **  
Located at 215 Whrte horse Lane. London SE25. The shop is 
on the main 68 bus route and only a few miles from the main 
A23 and South Circular roads Open Monday to Saturday from 
9 to 5.er parking is unlimited and browsers are most wel-
come. Shop callers also save the cost of carriage 

MODEMS 
Modems to suit all applications and budgets 
Please contact our technical sales staff it  
require more information or assistance  Maintenance free. seated longile LEAD ACID 

A300 12v 3 Ah £13.95 A 
A300 6v 3 Ah 
A300 6-0-6 v 1 8 Ah RFE ££59..9995 A A 

NICKEL CADMIUM 
QualNy 12 y 4 Ah cell_pack Originally made 
for the TECHNICOLOUR video company. 
this unit contains 10 high quality GE nicad, D 
type cells. configured in a smart robust 
madded case with DC output connector Dim 
cm 19 5 x 4 5 x 12 5 Ideal portable equipment 
etc BRAND NEW £24.95 (B) 
12v 17 Ah Ultra rugged, all weather, virtually 
indestructable ref illible NICAD stack by 
ALCAD. Unit features 10 x individual type 
XL1.5 cells in wooden crate Supplied to the 
MOD and made to deliver exceptionally high 
output currents & withstand long periods of 
storage in discharged state Din cm 61 x 14 x 
22 Cost over £250 Supplied unused & tested 
complete with instructions £95.00 LEI 
EX EQUIPMENT NICAD cells byRemoved from  GE 

mesl and believed ii 
good but used :Action. 'F size 7Ah 6 for 
£8 (ÉI) Also 'D' size 4Ah 4 for £5 (B) 

TV SOUND 
8, VIDEO 
TUNER 
ONLY 

£29.95 
TELEBOX St for monitors with composite video input f 29.95 
TELEBOX STL as ST- but fitted with integral speaker £34.95 
TELEBOX RGB for use with analogue RGB monitors £59,95 

c. r,vrlyekLol, L I 111.11. vision I I I 1,1 
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RECHARGEABLE 
BATTERIES 

SPECIAL PURCHASE 
V22 1200 baud MODEMS 

ONLY £149 I! 
MASTER SYSTEMS type 2 12 microproces-
sor controlled V22 full duplex 1200 baud. This 
key BT approved modem employs all the latest 
features for error free data comms at the stag-
gering speed of 120 characters per second, 
saving you 75% of your BT phone bills and 
data connect time II Add these facts to our 
give away price and you have a superb buy 
. Ultra slim unit measures oily 45 mm high with 
many integral features such as Auto answer. 
Full LED status indication. RS232 interface 
Remote error diagnostics, SYNC or ASYNd 
use. SPEECH or DATA switching integral 
mans PSU. 2 wire connection to HT line etc. 
Supplied fully tested, EXCELLENT slightly used 
condition with data and ILA 120 day guarantee. 

LIMITED 
QUANTITY Only £149 (D) 

age Be AND NEW CONCORD V22 1200 baud as new £330.00(E) 
  CONCORD V22 1200-2400 BM £399.00 ) 

Full 90 dayguaraMee RIXON Ex BT Modem 27 V22 1200 £225.00 ) 
Original price OVER £1400   DATEL 4800 / RACAL MPS 4800 EX BT 

modem for 4800 baud sync use £295.00 (E) End of line purchase enables this brand new 
EQUINOX eMS) S100 system capable of running either TURBO or DATEL 2412 2780/3780 4 wire modem unit unit to be offered at an all time super low price 
standard CPM Unit features heavy duty box containing a powerful £199.00 (E) The NEC D2246 8' 80 Mb disk drive features 
PSU. 12 slot S100 backplane, & dual 8' double sided disk drives EX BT tuilY *ed Sl full CPU control and industry standard SMD 
Two individual Z80 cpu boards with 192k of RAM allow the use of MODEM 20-1 75-1200 BAUD for use with Interlace, Ultra high speed data trenster and 
multi user software with apto 4 RS232 serial interfaces Many other PRESTEL etc EX BT fully tested £49.00 (El • access times leave the good cid ST506 inter-
features include battery backed real time clock. all IC's socketed etc. TRANSDATA 307A 300 baud acoustic coupler face standing Supplied BRAND NEW with 
Units in good condition and tested prior despatch no documentation with RS232 1.0 Brand New £49.00 (E) km manual Only £399.001E) 
at presen_t hence price of only £245.00 (F) RS232 DATA CABLES latticing 25w D plun to Dual drive, plug in 135 Mb sub system for IBM 
S100 PCon B's IMS A465 64K dynamic RAM £5500 (EIIIMS A930 FDC 25 way D socket Brand New Only £9.95 {1 AT unit in case with PSU etc f 1499.03 (F) 
controller £85.00 (B). IMS A862 CPU & i/o£ 65.00 (B) As above but 2 metres long £4.99 A Interface cards for upto 4 dives on IBM AT 

SAE for full list of other 5100 boards and accessories BT plug & cable for new type socket £2.95 A elc available Brand new al £395.00 

BRAND NEW 85 Mb 
Disk Drives ONLY £399 Only £299(E) 

COOLING FANS 
',orsiii ii J0.1 HI I I. \III I 

...11111.5511%1 
AC FANS" Specify 240 or 110 y 
3' Fan dim 80 x 80 x 38 £8.50 B 
3.5' ETRI slemline 92 x 92 x 25 £9.95 B 
4" Fan Dim 120x 120 x38 £9.95 El 
As above - TESTED PEE Only £4.95 C 
1 0' round x 3.5 Rotron 10v £15.9S iB 
DC FANS 
Papal Miniature DC fans 62x62x25 min 
Order 812 6-12v or 814 24v £15.95 A 
4" 12v DC 12w 120 x 120 x 38 £12.50 
4" 24v DC 8w 120x 120x 25 £14,50(B 
BUHLER 12v DC 62 mm £12.95 

ouic, Leis and siosk r. AI I 
or • \ I lor mole tit 1.‘11, 

SPECIAL INTEREST 
Please Call for a,a.lablily ai further 'fit,' 

RACAL-REDAC real time, colour drafting 
PCB layout system £3950 
DEC VAX11350 inc 2 Mb Ram DZ. and full 
doc etc Brand New £8500 
HP7580A 8 pen digital Al drum plotter with 

As New £4750 IEEE interface 
CHEETAH Telex machine £995 
1.5 kw 115v 60 Hz power source £950 
500 watt INVERTER 24v DC to 240v AC sine 
wave 50 Hz output 27 
SOLDER SYSTEMS tin lead roller ti£ nning5 
machine for PCB manufacture ceo 
CALLAN DATA SYSTEMS multi user INTEL 
based UNIX system complete with software 
and 40 Mb winchester disk drive £2750 
WAYNE KERR RA200 Audio. real time fre-
quency response analyzer £30 
TEKTRONIX 1411/R PAL TV test signal 
standard £6900 
TEKTRONIX R140 NTSC TV test signal 
standard 
HP 3271A Correlator system 
PLESSEy portable Microwave speech ££38d57°a5ta 
link .12v pc 70 mile rangeThe pair £275.00 
19' Rack cabinets 100's in stock from £15.00 

DISPLiisTs 
-ELECTRONICS-

Ail praos tor UK Mamland UK Cuslomers must ADD 15% VAT to total order value. Minimum order, cash 6It Credit Card CM Official account orders romk1 
Government Deets UnlversIkes Schools 6 Loca, Aulhontles welcome - minimum account order value £25. Carnage charges (A) CI 50 (8) C3 50 ICI 
£6 50 (D) £8 50 (E)C10 00 (F)C15 (G) Call All goods are suppled suthect to our standard condtkons ot sale All guarantees omen on a return to base bays 
We reserve the réghI to change pnces & specificatens vetnoul pr,or noloce Burk trade!I export enqu,nes most welcome 

L MAIL ORDER 8 OFFICES 
Open Mon-Fn 9 30-5 30 

32 Broom Way, 
Upper Norwood, 
London SE193XF   

LONDON SHOP 
10004 of Bargains tOr Callers 

Open Mon-Sat 9-5 30 
215 Whaehorse Lane 

South Norwood London SE25 

DISTEL Cc:,' The ORIGINAL 
FREE of charge dial up data base 

1000s of gems • Info ON LINE NOW! 
300 baud 01 679 1888. 1200,75 01 679 

6183 1200 F DX 01 679 8769 

ALL ENQUIRIES 

01 679 4414 
FAX 01 679 1927 
TELEX 890502 
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100Mo 
ICOM at the N.E.C. 

At this years R.S.G.B. Exhibition the full range of ICOM 
Amateur Radio Equipment will be on display. ICOM (UK), the 
official UK importer will have their fully experienced sales team 
ready to discuss and recommend the ICOM products to suit you. 

So come on down to NEC and see why ICOM is number 1. 
You will find us on stand B6 alongside R.S.G.B., B.C.N.U. 

NEW! IC-32E Dual Band 
VHF/UHF FM handportable 
Features: 
• Full cross band duplex 

operation. 
• 20 Dual band memories. 
• Scanning. 
• Compatible with ICOM accessories. 

• 5 Watt output with IC-BP7 
nicad. 

• Small size. 
• Power saver circuit. 

When are ICOM going to produce a dual band handportable? 
This has been the most asked question about new ICOM products for 
a long time. The IC-32E is the answer. 

This exciting new handportable offers full cross-band duplex 
operation, and with a built-in duplexer allows single antenna 
operation. 3 Watt output is standard but with the BP7 high power 
nicad pack or external 13.8v, 5 Watts can be achieved on both bands. 
The IC-32E comes packed with features, such as the 20 memory 
channels which can store both a VHF and UHF frequency in one 
memory and also simplex duplex condition, offset direction and 
frequency. 

There is a choice of five scanning functions, full programmed 
memory, memory band and priority. The die-cast frame gives a solid 
construction featuring rubber gaskets for splashproof operation. 
The IC-32E is supplied with VHF/UHF a dual band antenna, BP3 
battery pack and wall charger. OK, when are ICOM going to produce 
a new dual band mobile with full cross band duplex? The IC-3210E 
will be the answer. 

Icom (UK) Ltd. 
Dept REW, Sea Street, Herne Bay, Kent CT6 8LD. Tel: 0227 360859. 24 Hour. 



Count on us! 

All Aboard cat N.E C. 

Exclusive this year to ICOM stand at N.E.C. will be the Virgin 
Balloon Capsule "The Flyer" which was piloted by Richard Branson 
and Per Lindstrand who used ICOM equipment to co-ordinate the 
first successful crossing of the Atlantic by Hot Air Balloon. 

Climb aboard the capsule and experience the conditions 
encountered by the two aviators. See how ICOM equipment was 
utilised for aeronautical communications. Do not miss the opportunity 
to see the "Flyer"! 

ONE 

Helpline: Telephone us tree-of-charge on 0800 521145, Mon-Fri 09.00-13.00 and 14.00-17.30 This service is strictly for obtaining information 
about or ordering Icorn equipment. We regret this cannot be used by dealers or for repair enquiries and parts orders, thank you. 
Datapost: Despatch on same day whenever possible. 
Access L Barclaycard: Telephone orders taken by our mail order dept, instant credit & interest-free H P 



lYkli-V Dlla 
Compiled by Keith Hamer and Garry Smith 

A steady increase in Band I activity was 
in evidence throughout April. Much of 
the reception was via Meteor Scatter 
reflection, with most signals lasting for 
many seconds rather than just the quick 
bursts so often experienced. This pro-
vided a more leisurely examination of 
the picture, which resulted in more 
signals being identified. Luckily most of 
the reception consisted of test cards or 
identification captions. 
Sporadic-E made a brief appearance 

on the 2nd, 10th, 15th and 20th, but the 
long duration pre-season openings 
towards the end of the month, which 
most of us have come to expect over the 
years, did not occur. 
Tropospheric DX reception provided 

the only means of seeing sustained 
signals during the month. April 4th and 
24th were active in this respect with 
television signals arriving mainly from 
the Low Countries. 

Nederland 3 1V 
Many DX enthusiasts are able to 

receive the new Dutch NED-3 network on 
a daily basis from the Lopik transmitter 
on channel E30. Signals are present from 
quite a distance into the UK but 
enthusiasts living in the south of England 
have experienced problems from the 
Channel 4 broadcasts from Crystal 
Palace, also on channel 30. Here in 
Derby, the Dutch signal is present for 
most of the time but at an extremely low 
level. The only way to secure sound and 
vision is by using narrowband equip-
ment, in this case, a D-100 converter 
system. 
From what we've seen so far of the new 

service, the presentation is remarkably 
similar to the other two networks. One 
enthusiast has summed up his feelings 
about the new NED-3 programmes. In his 
words, 'They are as exciting as an empty 
car park!'. On present form, we are 
inclined to agree with him. 

Mystery test card 
On April 3rd, a mystery test card was 

noted in Derby via Meteor Scatter 
reflection on channel E2 at 0833. The test 
card looked remarkably similar to the 
one in use by the East German television 
service. Did anyone else see this? 

DX-TV log for April 
This month we are featuring the DX-TV 

reception log noted by the authors in 
Derby. 
02/04/88: NRK (Norway) on channel E3 
radiating the 'NORGE GAMLEM' PM5534 
test pattern at 1153. 
03/04/88: An unidentified test card on E2 
at 0833 — see 'Mystery test card' above; 

Swiss or West German FuBK test pattern 
on channel E2; SVT-1 (Sweden) on E2, 
displaying the PM5534 test card with 
'KANAL 1' at the top, and 'SVERIGE' at 
the bottom. 
09/04/88: CST (Czechoslovakia on chan-
nel R1 with the 'RS-KH' EZO test card at 
1256. 
14/04/88: CST on R1 showing the EZO 
test card; ORF (Austria) on channel E2a 
(Jauerling transmitter) with the 'ORE 
FS1' PM5544 at 1307; Unidentified FuBK 
test pattern received simultaneously on 
channels E2 and E4. 
15/04/88: Unidentified Sporadic-E signal 
received on E2 at 1305; CST on R2 
radiating the 'RS-KH' EZO test card. 
16/04/88: SRG-1 (Switzerland) E2 (Banti-
ger transmitter) showing the '+PTT 
SRG1' FuBK. 
21/04/88: West Germany (Saarlândischer 
Rundfunk) on E2 displaying the FuBK 
with 'SR1 SAAR' identification; West 
Germany (Bayerischer Rundfunk) on E2 
with the 'GRüNTEN' FuBK. 
25/04/88: CST on R1 using the EZO test 
card; SVT-1 on channel E3 broadcasting 
the 'KANAL 1 SVERIGE' PM5534 test 
pattern; unidentified FuBK card simul-
taneously seen on channels E2 and E4 at 
1256. 
26/04/88: West Germany (region 
unknown) on E2 with 'ARD/ZDF' logo; 
CST R2 displaying the 'RS-KH' EZO test 
card; West Germany (BR-1 Kreuzberg) E3 
showing the ARO '1' logo. 
27/04/88: TSS (Russia) on channel R2 
transmitting the UEIT test card; unidenti-
fied programme received on channel R2; 
unidentified 'pulse and bar' test pattern 
on R1, possibly from Russia. CST R1 and 
R2 with the EZO test card; SVT-1 noted 
on E2 with the 'KANAL 1 SVERIGE' 
PM5534. 
28/04/88: CST R2 using the EZO test 
card; SVT-1 E3 with the PM5534 test 
pattern. 
29/04/88: TSS R2 UEIT test card; DR 
(Denmark) E3 with the 'DR DANMARK' 
PM5544; NRK E2 PM5534 (transmitter hot 
identified); TVP (Poland) R2 noted using 
the PM5544 test pattern with dark 
background; CST R2 displaying the 'RS-
KH' EZO test car; TSS on Band Il channel 
R3, transmitting the UEIT test card; West 
Germany E2 using the ARD '1' logo at 
1317. A co-channel NRK PM5534 was also 
present. 

Reception reports 
On 2nd April, Bob Brooks of South 

Wirral noted a singer and cabaret act in 
colour from Sweden. This occurred 
during a late evening Sporadic-E open-
ing which lasted for well over an hour 
commencing at 2250 on E2, E3 and E4. 

Attentive viewing on the 20th rewarded 
Simon Hamer of New Radnor in Powys 
with some Iceland reception. This was 
confirmed by the ̀ RUV ISLAND' PM5544 
test card appearing on channel E4. Other 
signals that day included the 
Czechoslovakian EZO test card on 
channel R2 with the 'RS-KH' identifica-
tion. Signals from the new NED-3 
network in the Netherlands were logged 
on channels E30, E34, E35 and E42, during 
a tropospheric lift on the 24th. Several 
RTE-1 and RTE-2 transmissions from Eire 
were also noted during the opening in 
Band Ill and at UHF. 
Major Rana Roy of Bikaneer in India, 

tells us that more TE (Trans-Equatorial) 
propagation has been experienced, 
mainly from Chinese stations on channel 
R1. The best time for reception seems to 
be from late afternoon onwards. During 
April there were 15 days of activity. The 
26th was particularly good and his log for 
that date reads as follows: 
26/04/88: Chinese TV on channel R1 with 
multiple images, although pictures 
became clear at 1505; the multiple 
images had returned by 1525. By 1700, the 
signals were exceptionally strong and 
accompanied by a loud drumming sound. 
At 17.25 an EZO electronic test card with a 
circle could be made out for a few 
seconds. At 1730 some adverts were 
seen. Signals faded away at 1810. Note 
the reception of the 'EZO' test card. This 
is the same one that is used by 
Czechoslovakia, although a limited num-
ber of Soviet transmitters also radiate it. 
However, the time of reception seems 
rather late for a Russian station to be 
transmitting a test card. 

Transatlantic DX reception 
In recent years DX-TV reception from 

the Middle East has become common-
place, with exotic countries such as Iran 
and Saudi Arabia (Dhahran TV) appear-
ing in TV DXers' logs. This may be due to 
favourable reception conditions, or sim-
ply increased vigilance on the part of the 
DXer. It would be fair to conclude that 
reception from the west must also occur, 
perhaps more times than we thinK, 
because certain Canadian transmitters 
are located at a comparable distance to 
the. ones in the Middle East. Cana-
dian/USA TV signals were received at 
least twice in the UK during the 1987 
Sporadic-E season, and within the past 
decade at least one transmission has 
been identified as having originated 
from the Caribbean area. 
Reception from across the Atlantic 

occurs at least once during most Spor-
adic-E seasons, but many DXers miss out 
because their aerials usually point 
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towards the Continent. It makes sense to 
keep a regular vigil to the west even 
when Band I seems dead; there doesn't 
have to be an opening to Europe. It may 
be worthwhile arranging for a two-
element or even a three-element aerial 
to be directed in a westerly direction on a 
permanent basis rather than keep rotat-
ing the main array. Space, enthusiasm 
and personal finances will decide 
whether or not this is a practical 
proposition. 
Monitoring the 6m amateur band 

around 50MHz for Canadian and North 
American amateurs, provides an ideal 
early-warning system for possible TV 
reception on channel A2 at 55.25MHz. 
This is the lowest frequency used for TV 
transmissions on the other side of the 
Atlantic. Unfortunately, the maximum 
usable frequency (muf) will not always 
rise high enough for its reception. 

Different systems 
TV systems which have different 

characteristics from those used in 
Europe are found on the other side of the 
Atlantic. System M is used throughout 
Canada, North America, the Caribbean 
and parts of South America. Some South 
American countries use a variant known 
as system N. The main characteristics of 
the two systems are as follows: 

system the line frequency is 15.750kHz 
whilst for 625 lines it is 15.625kHz. 
System N is used in certain South 

American countries where the public 
electricity supply is 50Hz. If such a signal 
was received (without the sound), it 
would be indistinguishable from a Euro-
pean one; the vertical hold would not 
require adjustment because the field 
frequency is 50Hz. So next time you see 
Spanish or Portuguese captions, take a 
closer look as they may be from South 
America. 
The accompanying map (see Figure 

'A') shows the distribution of Band I TV 
transmitters along the east coast of 
Canada, North America and the Carib-
bean. Transmitter ERPs range between 
5kW and 100kW. All transmissions use 
System M unless otherwise stated. 

New Band I/II aerial 
A wideband aerial system is now 

available to exploit the whole Band I and 
II tuning range of the D-100 DX-TV 
Converter System. The Band 1/11 aerial 
consists of two arrays sharing the same 
boom, thus allowing the DXer to make 
economical use of precious mast space. 
A 3-element array for Band I provides 
coverage of channels E2, R1, IA, E3, L2, 
R2, L3, E4 and L4 plus the OIRT FM band. 
A shared element is a feature of the 

System M 525 lines 45M Hz sound 
System N 625 lines 4.5MHz sound 

50Hz field frequency uses A channels 
50Hz field frequency uses A channels 

System M/N Sound and Vision Frequencies 

Channel A2 
Channel A3 
Channel A4 
Channel A5 

55.25MHz vision 
61.25MHz vision 
67.25MHz vision 
77.25MHz vision 

59.75MHz sound 
65.75MHz sound 
71.75MHz sound 
81.75MHz sound 

(channel E3 vision frequency) 
(just below E4 vision) 
(slightly higher than E4) 
(channel R3 vision frequency) 

Band 1 channels A2, A3 and A4 are the 
most likely ones to be received via 
Sporadic-E propagation. However, there 
are many Band II (channel A5) transmit-
ters operating along the east coasts of 
Canada and North America. In the 
Caribbean, channel A5 transmitters can 
be found in Cuba (Tele Rebelde), the 
Dominican Republic, St Kitts, the Virgin 
Islands and Puerto Rico. 

Rolling picture 
When a System M transmission is 

received using a normal UK/European 
TV set, the picture will roll rapidly on a 
weak signal until the frame-hold is reset. 
This is due to the difference in field 
frequency. Once adjusted, a picture with 
reduced height will be obtained. Tweak-
ing the height control will correct this 
but a 525 line picture looks more 
authentic with reduced height! The line-
hold control doesn't normally need 
adjustment because the line frequen-
cies are very similar between the 525 line 
and 625 line systems. With the 525 line 

system (the Band I director forms the 
Band 11 reflector), therefore creating the 
equivalent of a twin-element array for 
Band II channels R3, IC, R4 and R5 plus 
the FM band up to 100MHz. 
The price is £27.95 including delivery in 

the UK. Separate arrays for Band 1 and II 
reception are also available. 
For further details of aerial systems for 

the D-100 DX-TV Converter and technical 
publications, enclose two First Clash 
stamps (or three IRCs for readers 
overseas) and send to: HS Publications, 7 
Epping Close, Derby DE3 4HR. 
A new video is also available from HS 

Publications, providing an insight into TV 
DXing. A DX-TV installation is explored 
showing receiving aerials and the equip-
ment in action. For full details write to 
the above address. 

Service information 
France: The PM5544 test pattern with 

identification, is aired over each network 
for an hour before the start of daily 
programmes. The exception is the 'La 

Fig A 
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Cinq' network where it is radiated for 
only 15 minutes. The programme trans-
mission times (local time) are in the table 
on the opposite page. 
The following transmitters are 

assigned to Métropole Television (M6) 
but channel details are still unknown: 
Charleville-Meziéres, Bayonne (Rhune), 
Auxerre (Molénes), Toulouse (Pic du 
Midi). The latter three transmitters were 
due to enter service during June 1988. 
The following 'La Cinq' (LA5) transmit-

ters, are forecast to enter service before 
the end of 1988 (channels unknown): 
Aurillac (La Bastide), Verdun, Auxerre 
(Molesnes), Bar-Le-Duc, Lillebone, 
Bergerac, Besancon (Lomont), Bordeux 
(Cauderan), Dieppe (Bonne Nouvelle), 
Parthenay, Divonne Les Bains, Forbach, 
Hyéres, Lisieux (Saint Desir), Rouen 
(Bois Du Roule), Vendome, Les Sables-
d'Olonne, Fechamp. 
Yugoslavia: Until September 15th, 
Yugoslavian TV is broadcasting a daily 
tourist information programme in Engl-
ish and German, which will be partly 
financed by the Yugoslavian motoring 
and tourist organisations. The program-
mes will originate from the Ljubljana and 
Zagreb studios. 
India: The Indian TV service (Doordar-
shan Kendra) is regularly using the FuBK 
test card without a circle. It was noted 
during April from the new station at Agra 
on channel E9 with 'DOORDARSHAN 
KENDRA AGRA CHANNEL' superim-
posed over the pattern. 
Denmark: Since May 9th, test transmis-
sions have been on-air via the new Hove 
(Copenhagen) transmitters on channels 
E31 and E53 (both 600kW ERP). The DR 
service on channel E31 has been testing 
between 0800 and 1800 local time Monday 
to Friday using the PM5534 test pattern 
with 'DR' at the top and 'KBH VEST' at the 
bottom. After June 1st, normal program-
mes will be broadcast. 
The new TV2 service on channel E57 is 

testing between 0800 and 1800 local time, 
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Television Française 1 (tf1): 
Antenne 2 (A2): 
France Régions 3 (FR-3): 

Canal Plus: 

Unscrambled Canal Plus transm 

La Cinq (LA5): 
Métropole Télévision 6 (M6): 

DX-TV 
Mon-Fri 0645-0145 Sat & Sun 0700-0200 
Mon-Fri 0645-Midnight Sat & Sun 0900-0100 
Mon-Sat 1030-Closedown (0000-0100) 
Sun 0700-Closedown (between 0000 and 0100) 
Mon-Thur 0700-0300 
Fri 0700-Sun 0300 (without interruption) 

ISSI0fIS: 

Weekdays and Saturdays 0745-0825 (except Mondays) 
1230-1400 
1815-2030 (between 1815 and 2100 Wednesdays) 
Sundays 1230-1400 
1950-2030 
Daily 0500-0430 
Mon-Thur 0700-0200 
Fri-Sun 0700-0200 (without interruption) 

until its official inauguration on October 
1st. The PM5534 test pattern is used with 
the identification 'TV2' at the top and 
'KBH VEST' at the bottom. 
West Germany: The FuBK test pattern is 
radiated over the WDR-3 network, 
initially with 'DBP WDR 3' identification. 
This then changes to 'WEST 3'. An 
analogue clock is also in use prior to the 
early morning programmes. 
Since April 1st, a 20kW transmitter on 

channel E52 has been in operation near 
Düsseldorf radiating the 'RTL PLUS' 
service. 
The BR-1 Ochsenkopf transmitter on 

channel E4, is being equipped with 

facilities to provide 2-channel/stereo 
sound. 
Sweden: A 1000kW transmitter is now 
operational on channel E39 radiating 
SVT-1 programmes. 
Spain: Since the end of 1987, TVE-1 have 
commenced round-the-clock program-
ming on Fridays through to Sundays; 18-
hour a day broadcasts take place during 
the week. 
Italy: The Italian private station operat-
ing on channel IA, which displayed the 
identification 'RADIO-TELE-UNO' 
across the test card, now shows just 
'TELE-UNO'. To create confusion, Tele-
Uno are re-broadcasting programmes 

from the 'CANALE 5' network, using an 
on-screen logo consisting of the number 
'5'. The main captions are 'Tele Uno'! 
A new transmitter is using channel E2. 

A caption has been noted but poor 
reception has meant that the identifica-
tion has been difficult to read. One 
suggestion is 'Tele Radio Canale 25'. It's 
interesting to note that there was once a 
station called 'Tele Radio SA' listed on 
channel IB some years ago. It is possible 
that this network is still in existence and 
has expanded its coverage with further 
Band I channels. 
An Italian private TV station is broad-

casting from Swiss territory using chan-
nel ID (E5) in Band Ill. The station is 
'Telecampione' and the transmitter is 
situated atop Monte San Salvatore in the 
Ticino canton of Switzerland. It beams 
programmes down to the small Italian 
town of Campione d' Italia, situated on 
the opposite side of the lake. 
This month's Service Information was 

kindly supplied by David Bocca Corsico 
Piccolino (Italy), Gásta van der Linden 
and the BDXC (Netherlands), Simon 
Hamer (New Radnor, Wales), Alexander 
Wiese (Tele-satellit, West Germany), 
Bertrand Prince (France), Major Rana 
Roy (India) and Kevin Jackson (Leeds, 
United Kingdom). amyl 
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to 

Satellite Television' 

£5.95 

An Introduction to 

Satellite Television 

A practical and affordable  guide to all theoretical and practical aspects 
of satellite iv reception (TVRO) Covering the orbiting and operation-
al profile of many birds, their footprints signal form and propagation. 
types of dishes and feeds, LNAINB characteristics, the design of 
typical receiver circuits. together with many illustrations 

With the imminent expansion of satellite transmissions (Astra. BSB. 
PAN-AM) + along with current ECS/Intelsat activity, this book is 
essential reading for the enthusiast and trade - and at a remarkably 
low price for a 100 page specialist publication We have a post 
review' consignment of these books available for immediate dispatch, 
order a copy and learn about the fast aproaching receiving 
technology Single copies cost UK £5.95 • 65p p&p Europe add 
Cl 50 for postage 

AERIAL TECHNIQUES again at the forefront offers a complete 
customer service for all types of reception, with full consultancy 
servicing for difficult reception area, problems etc etc 

A large range of multistandard TV s:VCR s for DXing and overseas 
use is available. send SAE stating requirements or phone 

Our full equipment profile is featured in our CATALOGUE priced 75p, 
it's full of aerials, filters, rotators lots of TV-DXIng goodies. send for 
your copy today Aerial Techniques, a step nearer perfection 

ACCESS 8. VISA 
Mail and Telephone Orders welcome 

Delivery by Return 

‘,  

11, KENT ROAD, PARKSTONE, POOLE, DORSET BH12 2EH 

Tel' 0202 738232 
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Vs CAN BE YOURS Vs 
• GOVERNMENT DICTATES CLEAN UP OF DUMPSITE & ALL WASTE 
PRODUCERS 

• NEW PRODUCT CAN SAVE WASTE GENERATORS MILLIONS OF 
POUNDS 

• FROM THE DRY CLEANERS, PETROL STATION, PAINT SHOP TO BIG 

DUMP SITE 

• HELPS WATER CLEAN UP 

WE SUPPLY: 

• TRAINING SCHOOL 

• RECOGNISED PRODUCT 

• APPROVED TECHNOLOGY 

• LABORATORY BACK-UP 

• TOTAL ENGINEERING 

AREAS ARE LIMITED LEAD SOURCES PROVIDED 

GET YOUR PART OF THE $8,000,000,000 SUPER FUND 

INVESTMENT REQUIRED — FINANCING AVAILABLE 

ECOLOGY RECOVERY CO 
16787 BEACH BLVD. 

HUNTINGTON BEACH, CA 92647 U.S.A. 
MR J E RODGERS 

— CALL (714) 536 0757 — FAX: (714) 960-9728 
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Compiled by Arthur C Gee G2UK 

Justification for the use of valuable 
radio spectrum space for amateur radio 
usually includes a reference to its value 
in furthering the understanding of radio 
propagation phenomenon. This may not 
seem quite so watertight a reason as it 
may have been in earlier days. However, 
the phenomenon of Sporadic E propaga-
tion has been investigated by radio 
amateurs in recent years. They have 
demonstrated that Sporadic E propaga-
tion occurs far more often and supports 
higher frequencies than professional 
literature would suggest. 
Sporadic E propagation takes place via 

patches of highly ionised clouds' which 
form below the normal E layer of the 
ionosphere. They normally cover small 
areas, about fifty to one hundred miles in 
diameter and last a short time, 
disappearing as quickly as they form. 
They occur most during the mid-summer 
months in the northern hemisphere — 
though since the release of the 50MHz 
band in which propagation has been 
found Sporadic E frequently occurs — 
sometimes in late January and early 
February. Also, while normally observed 
during daylight hours from 10am to noon 
and again from 6pm to 10pm, propagation 
has been observed on such frequencies 
as 50MHz up to much later hours. It is 
thought to be usually 'short-skip', single 
hop propagation, which limits the dist-
ance covered to about 1,200 miles. 
However, again from experience on 
50MHz, occasionally communication 
takes place over much longer distances, 
ie, across the Atlantic when propagation 
must be multiple hop. 
Accurate knowledge of Sporadic E is 

still in short supply and those interested 
in the mode are being encouraged to 
monitor for it. Monitoring can be carried 
out by listening as regularly as possible 
on all the amateur bands from 10 metres 
through 6, 4 and 2 metres and also for 
DXTV and DXFM signals in the 40 to 
80MHz TV bands, the 64 to 73M Hz FM and 
the 87 to 108MHz FM broadcast bands. 
The new fashionable scanning VHF/UHF 
receivers are particularly useful in this 
field. 
The editor of the RSGB's publication 

VHF/UHF Newsletter, David Butler 
G4ASR, is particularly interested in 
receiving reports of Sporadic E, and 
reports should be sent to him at Yew Tree 

Cottage, Lower Maescoed, Hereford 
HR2 OHP 

Skitrek progress report 
Enough information is now available to 

put together a concise account of this 
expedition's progress. Michael Meerma 
GO/PA3BHF, who was invited to attend 
the VIP get-together at the North Pole, 
has reported an exciting trip. He arrived 
in Moscow on 24 April after a four hour 
flight from England. Next morning he, 
and other representatives, left for a six 
and a half hour flight to Sredniy Island in 
Siberia. The following day they con-
tinued on the same plane to the Soviet 
Ice Island, North Pole 28. On 26 April, 
they were taken by helicopter to the 
actual North Pole. Expedition members 
had laid a small ring on the ground 
around a pillar of ice, with aflame on top, 
marking the actual position of the North 
Pole, with the sign Welcome to the North 
Pole'. The weather was excellent, with a 
blue sky and a temperature of minus 28 
degrees Celcius. The Russians erected a 
few tents to accommodate a post office 
and radio station from which Michael 
made about fifty QSOs, using the calls 
EXOVE and C18UA. The Pole looks like a. 
white, flat desert with no hills, only ice 
ridges up to six feet high. No animals 
were seen, although bear tracks were 
found. 
There is a '1988 Polar Bridge Diploma' 

available to commemorate the expedi-
tion. To acquire this, logs must be 
submitted showing 3 (DSOs with the 
North West Territory, Canada; 3 QS0s 
with Asiatic USSR; a OSO with one base 
camp station— either the Canadian or the 
Russian; one OSO with Ottawa and one 
OSO with Moscow. OSOs must be two-
way and made between 15 February and 
15 June 1988. Applications should be 
sent, in the form of a certified log entry — 
not QSLs — plus 10 IRCs to: CRRL 
National Awards Manager, Garry Ham-
mond VE3XN/VE8XN, 5 McLaren Avenue, 
Listowel, Ontario, Canada N4W 3KI. 
The finances for the expedition are 

open for contributions from anyone who 
might like to help. A bank account, 'Polar 
Bridge', has been opened with the 
Vnesheconombank, Moscow, USSR. 

Space debris collision 
Latest reports suggest the vehicle 

from which RS2 and 3 were launched 
over four and a half years ago, exploded 
over India on 9 May last. It is thought that 
it was hit by, or collided with a 'fragment' 
of space hardware still in space orbit. 
This is thought to be the first occasion 
when 'fragments' of spacecraft have 
collided. It was said to have broken into 
twelve pieces, which themselves can 
present a hazard to other hardware still 
in orbit. 

Weather FAX licences 
We should perhaps remind readers 

that special licences are required for the 
reception of weather maps by FAX. The 
procedure for obtaining these is 
unusual. Application for a licence must 
first be made to the Meteorological 
Office (Licensing), Met 0 17, London 
Road, Bracknell, Berks RG12 2SZ. 
The application must state the purpose 

for which the licence is required, ie for 
amateur weather forecasting, yachting, 
etc. Also indicated should be the 
equipment and frequencies to be used 
for reception and where the equipment 
is to be located. 

If these broadcasts are not made 'for 
commercial purposes', you will receive a 
'letter of permission', which you then 
send to the Department of Trade and 
Industry, Radio Licensing Department, 
Waterloo Bridge House, Waterloo Bridge 
Road, London SE1. They will acknow-
ledge your letter with a request for the 
fee, which is now £10.00. It is a once only 
fee, so does not have to be renewed 
yearly. The title of the licence: 'Receiv-
ing Licence for the reception of 
meteorological information transmis-
sions from Special Service Stations'. It 
might be as well to mention that this 
licence should also be obtained if you 
propose taking meteorological weather 
data in RTTY format. 

Phase 3C satellite launch delay 
As anticipated, the launch of the Phase 

3C AMSAT satellite for 2 June was 
delayed to 8 June then 10 June. The 
previous launch, flight V23, with its 
Intelsat payload, was successful. The 
fuel operation of the joint AMSAT-NA 
and AMSAT-DL teams was completed 
without incident and the spacecraft was 
ready for launch as soon as the launcher 
itself was ready. 
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Phase 3C goes into general operation 
about one month after launch, depen-
ding on the number and timing of the on-
orbit kick motor burns necessary to put it 
into its planned orbit. At the time of 
writing, operating plans had not been 
announced. However, based on previous 
discussions, it seems likely Mode JL 
operation will predominate. That is 2 
metre uplink; 70cm downlink. The band-
plan is assumed to be upper third for 
voice modes; lower third for digital 
modes such as CW, RTTY and packet 
radio and the middle third for mixed 
modes. By next month we hope to be able 
to report a successful launch of Phase 
3C. 

RSGB 75th anniversary year 
Special celebrations to mark the 75th 

anniversary of the Radio Society of Great 
Britain will take the form of a three-day 
convention at the National Exhibition 
Centre, Birmingham on 15, 16 and 17 July. 
His Royal Highness, The Prince Philip, 
Duke of Edinburgh, KG, the Patron of the 
Society has been invited to officially 
open the ceremony and attend a special 
anniversary lunch. The convention will 
be open from 10am to 6pm on Friday and 
Saturday and from 10am to 5pm on 
Sunday. It will comprise the largest trade 

exhibition of amateur radio equipment in 
the UK and a display covering the 
development of radio over the last 
seventy-five years. The trade exhibition 
will be held in Hall 3A and the 'Seventy-
Five Years of Radio' exhibition will be in 
the Lucas Centre. Social evenings will be 
held on Friday and Saturday. It is hoped 
these will be in the form of lakeside 
barbecues opposite the Exhibition 
Centre. 
The official opening will be held on 

Friday at noon, followed by the presenta-
tion of the 'Young Amateur of the Year 
Award'. At 1pm there will be the 
Anniversary Luncheon. At 2.30pm the 
exhibition will be open to the public. 
Admission will be by ticket only available 
at the door daily. Cost is £2.80 per day or 
£5.60 for three days. The events continue 
the following week (19-21 July) at the 
RSGB's Headquarters, Lambda House, 
Potters Bar, Hertfordshire, from 10am to 
4pm. Tours of the building will be 
conducted for parties of ten or less and 
visitors will be able to see the workings 
of the Society and, if licensed, operate 
the HQ station. 
An RSGB Data Symposium is being 

held on 22-23 July at the Harrow School, 
North West London. This will cater for 
those interested in amateur radio data 

communication and will cover all modes 
currently in use as well as looking at 
future developments. There will be a 
series of lectures, open forums and 
demonstrations. 
On 24 July is 'Families and Activities 

Day'. This will provide an opportunity for 
all affiliated clubs, groups and societies 
to celebrate the 75th anniversary in their 
own particular way. The Society is 
offering a case of champagne to the 
group which holds the most unusual or 
meritable event, which must involve 'the 
family' and include an amateur radio 
station. 

Satellite Seminar 
On 28 July, there is an International 

Satellite Seminar at the Inn on the Lake, 
Godalming, Surrey, held in association 
with AMSAT-UK's Colloquium, which 
takes place at the University of Surrey, 
Guildford on 29-31 July. This meeting is 
by invitation only and has been arranged 
in co-operation with the IARU to provide 
an opportunity for IARU societies, satel-
lite groups, and individuals in the field of 
amateur satellites, to discuss the future 
of satellite projects. Finally, there will be 
the AMSAT-UK's third Colloquium, 
which looks like being even more 
successful than previous years. n  

ECW for Instruments 
SELECTED TO GIVE YOU EXTRA FEATURES AT THE BEST PRICES 

Oscilloscopes 
Crotech 3031 - Compact single trace 
20MHz scope, switched sensitivity to 
2mV, built-in component tester. 
Crotech 3133 - 25MHz dual trace, 
2mV, Add and X-Y, active TV trigger 
for rock-solid TV repairs. Component 
tester, d. c . source, variable hold-off. 
Crotech 3337 - 30MHz dual trace, 
fast risetime (11.7ns) captures leading 
edges. Signal delay and 
addition/subtraction. 

Audio Test Equipment 
Crotech AF test instruments build into 
integrated system: 
2016 low distortion signal generator - 
sine, square and tone-burst output. 1Hz 
to 1MHz frequency range. 
2017 Auto-tune distortion analyser level 
meter. 0.3% to 100% measurement 
range, 30Hz to 300kHz. Level from 1mV 
to 300V. 

2018 Audio frequency power meter. 
20Hz to 20kHz, 5mW to 150W. £220.00 

£209.00 
Multimeters 

£319.00 

£425.00 

£180.00 

£599.00 

Banana - Easy to use, shockproof, 
compact tester for continuity, 0.5 to 
500V d.c., 50 to 1000V a .c. , 50uA to 
2.5A d. c. and resistance. 
Brisk 10 - 3 1/2 digit auto and manual 
range multimeter, auto polarity, up to 
750V a .c . , 1000V d.c . , 10A 
(a .c . /c1 c.), resistance to 20Megohms, 
audio continuity, accurate to 0.5%. 
Challenger - Analogue multimeter. 
Magnetic base, 48 ranges, 40kohms/V, 
0.25 to 1000V d.c., 5 to 1000V a .c. , 
25uA to 10A d.c . , 0.5 to 10A a .c . 
Resistance, dB, VBf and capacitance. 
*Prices exclude VAT and p/p - 
please add £1.50 to cover postage 
on multimeters and £10.00 for other 
items. 

£28.30 

£49.95 

£57.45 

ECW LEJ",:c1troCrri-i:„: enildcCenotrine psUtteeprfieWid orvvkisthhaomp Ltd Essex CM8 3TH Tel (0376) 517413 
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Networking: radio's future? 
When Independent Local Radio 

started in 1973, it was intended to provide 
a wide ranging broadcasting service to 
the whole of the community. It was also 
intended to operate on a local basis, but 
over the years, particularly the last four 
or five, major operational changes have 
taken place. In many ways the philosophy 
of providing a public service was at odds 
with I LR's stated commercial aims. Early 
casualties in the programming battle 
included anything that was expensive to 
produce and had only a minority interest. 
A few stations bravely tried to make 

radio drama work, but it wasn't long 
before even the richer stations such as 
Capital gave up. The fact that program-
ming was becoming narrower, and often 
pandering to the lowest common 
denominator to maximise audience 
figures, was largely overlooked by the 
IBA. It was this goal of maximum 
audience and consequently advertising 
revenue, that led to a nationwide 
uniformity and a criticism of the banality 
of ILR stations. With the exception of 
London, competition was almost non-
existent since there is only one ILR 
station in each market area. 
More recently, the profit motive has 

led to stations amalgamating across 
local boundaries to form substantial 
regional networks. Whilst programming 
has neatly slipped into the music and 
news format (with sports and phone-ins 
added), stations have found that networ-
king saves on presenters as well as 
support staff (eg sales and marketing). 
Current network examples include 
Yorkshire Radio Network, which is a 
collaboration between R Hallam, Viking 
R and Pennine R. It has been operating 
just over a year now from its headquar-
ters in Sheffield. 
Another example is Great Western 

Radio, which was formed from R West 
and Wiltshire R, both of which no longer 
operate. GWR operates one of the most 
sophisticated networks involving three 
MW channels (936, 1161 and 1260kHz) and 
four VHF frequencies which can all be 
split to provide local coverage. Program-
mes are arranged so that the listener still 
thinks they are tuned to a local station. 
Both local programmes can be carried 
(at busy times of the day), or network 

by Steve Whitt 
programmes are used with local auto-
mated insertion of commercials and 
jingles etc. 
The most recent network is Midland 

Radio Holdings Ltd, which has an 
arrangement between BRMB in Birming-
ham (1152kHz) and Mercia Sound 
(1359kHz) in Coventry. So far there has 
been no impact on programming. 

In addition to the networking concept, 
a number of stations have extended their 
financial empires beyond their broad-
casting boundaries. For example, Red 
Rose R in Preston now controls R Aire in 
Leeds and Red Dragon in Cardiff. 
Similarly, Metro R in Newcastle owns 
Tfm in Stockton. 
But where does it all go from here? If 

one views the USA as a pointer then it is 
quite possible that the UK could end up 
with unmanned fully automated stations. 
These stations are the ultimate in low 
cost operations since no local staff are 
employed. Programmes are satellite fed 
from a central programme provider, of 
which several already exist (eg Radio 
Radio operated by Virgin). Even the 
engineering staff are replaced by exter-
nal contractors who are called in only. 
when something goes wrong. The IBA 
has insisted this scenario won't arise, but 
when you look at the way it has allowed 
the Independent Local Radio rules to be 
manipulated, you cannot help but worry. 
Last year the Government put forward 

some proposals concerning the future of 
radio, in which up to three new national 
networks and 300 private local stations 
would be created. The new legislation 
was originally planned for late 1988, and 
would have created a new Radio Author-
ity to regulate all radio matters. As à 
result of this new legislation, the IBA 
would lose control of local radio stations, 
thereby opening the door to greater 
competition. This situation will not now 
take place for the foreseeable future, 
since the government has recently 
shelved all its plans due to insufficient 
parliamentary time. This is the second 
time that plans for community radio have 
been dropped prior to any parliamentary 
debate. In 1986 and now in 1988, the IBA 
and the local radio stations still have 
their monopolies intact. The future of 
broadcasting in the UK remains in the 
balance. 

Medium wave and sunset 
Every MW listener has noticed how 

well faraway signals can be received 
after dark, with reception becoming 
possible around dusk. Previously in this 
column, I have explained some of the 
mechanisms of the ionosphere that lead 
to this distinctive daytime/night-time 
divide in MW propagation. To summa-
rise, during daylight heurs the sky wave 
is almost totally absorbed into the 
ionosphere, but with the approach of 
sunset, this absorption decreases 
rapidly. Within a couple of hours of 
sunset, absorption has fallen to a very 
low level, persisting throughout the 
night. Even so, every time a signal is 
reflected back from the ionosphere at 
night it loses about 12dB in strength. 

Newsdesk 
Eire: Over the years, there have been 

numerous sagas involving the indepen-
dent radio operators. Although not 
strictly legal, they have become the 
major force in broadcasting in this 
country. In yet another attempt to sort 
out the legal footing for radio, the Irish 
parliament has been considering a new 
Radio Bill. It was thought that legislation 
might be ready next year, but recent 
comments from Ray Burke, the com-
munications minister, suggest that these 
laws might be ready before the summer 
recess. It is claimed that any new law will 
put the pirates off the air and replace 
them with authorised local stations. In 
previous years radio legislation has 
failed and the pirates have continued, 
but this time many reformers are con-
fidently waiting to see what happens. 
The future plans envisaged by the Irish 
government only allow for two indepen-
dent stations in Dublin, one in each of the 
other major cities and one per county; 
compare that with over 60 stations 
operating on MW today. 

If you want to hear those pirates before 
any legislation comes into force, you'll 
need a good listing of operators. I can 
highly recommend the regularly updated 
list of 'Independent Stations from Ire-
land' published by Anoraks-UK, PO Box 
539, Blackpool FY1 4RE. This list contains 
over 100 MW, FM and SW stations, 
complete with frequencies, addresses 
and phone numbers. The majority of the 
stations (over 60) operate on MW, so the 
list should be of use to the MW DXer. I 
don't have the current cost of this 
publication so phone the publishers 
(0253 882017) before you order. 
Germany: Following the March issue 

of R&M, Deutsche Landfünk (DLF) has 
now obtained supplies of its 'Magic Disc'. 
This is a simple device placed next to a 
portable radio to improve reception of 
DLF on 1269kHz. It is, in fact, a cleverly 
designed MW loop aerial with fixed 
tuning to one frequency. Unfortunately, 
DLF's original plans to sell these units to 
listeners to improve summertime recep-
tion has fallen foul of legal problems. 
According to Jack Weymar, Head of DLF 
English Service, the magic discs can only 
be given away as competition prizes, for 
the time being at least. DLF is in English 

AUGUST 1988 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 25 



MEDIUM WAVE DXing  
at 1815-1900hrs UTC on 1269kHz. 
International waters: With the 

remnants of Laser 558 still rusting on a 
mudbank in the River Stour (near 
Harwich), the sole operator from the 
North Sea is that evergreen Radio 
Caroline. This, despite widely touted 
rumours of various new offshore enter-
prises. The engineers on the merchant 
vessel 'Ross Revenge' have not been 
idle, as extensive aerial reconstruction 
has allowed the addition of a shortwave 
service and the return of a second MW 
service. 
World Mission Radio on 6215kHz is 

probably very lucrative for the Caroline 
organisation, since it airs paid-for reli-
gious programmes. On MW however, the 
normal Caroline programmes continue 
on 558kHz. 819kHz has recently been 
reactivated with tests for a new Dutch 
service which at first sight doesn't seem 
to be Radio Monique any more. 
United Kingdom: BBC R Gloucester-

shire has been testing its new MW 
transmitter (603kHz) since May and has 
been relaying BBC Radio 2. At the time of 
writing the BBC had not given an exact 
start date, however, the station is 
expected to be operational by August. 
The transmitter is only 100-150W but the 
low frequency ensures very good ground 

wave coverage. In fact, Nick Rank in 
Buxton, Derbyshire, first alerted me to 
these tests. Even in Ipswich, where 
Invicta R is like a local on 603kHz, it's 
possible to clearly receive R Gloucester-
shire by using a directional loop aerial. 
IBA: Tune in to 1170kHz in the north-

east and you'll no longer hear Radio 
Tees. The station hasn't actually gone, 
but as part of a new image it has renamed 
itself Tfm. 

DX File 
The serious MW DXer will probably 

want to keep a list of all countries heard. 
But for the purposes of definition what is 
a 'country'? This has long been debated 
by those who wish to define countries for 
contest purposes. Over the years, a 
highly respected amateur award (DXCC 
Award run by the American Radio and 
Relay League) has spawned a regularly 
up-dated list of eligible countries enti-
tled: The DXNS DXCC Countries Guide. 
This list is equally suitable for the MW 
DXer, although something like 50% of all 
the countries listed don't have any MW 
stations! However, the guide does 
include over 300 current countries, 
together with a 'deleted' section and a 
reference list of previous names of 
countries. This vital countries informa-

tion is available for £1 from Geoff Watts, 
62 Belmore Road, Norwich, Norfolk NR7 
OPU. Please don't forget to mention 
Radio & Electronics World when you 
write. 

Stable ground wave reception 
Summer DX conditions have come 

early this year with extended periods of 
stable ground wave reception. This 
means that with a directional aerial one 
can pull in a wide variety of UK local radio 
stations. Even with portable radio and its 
built-in ferrite rod aerial, it is easy to 
separate different stations sharing the 
same frequency. On a quiet thunder-
storm-free day you'll probably be sur-
prised how far signals can travel. For the 
best results, a loop aerial is essential, 
since it will boost the strength of the very 
weakest groundwave signals, giving very 
good directional characteristics. Using 
such an arrangement here in Ipswich, I 
can listen during the day to BBC R Jersey 
on 1026kHz (390km distant), even though 
BBC Cambridgeshire which is 72km 
away, shares the channel. If you tune 
around the MW band this summer do let 
me know how you get on. You can drop 
me a line care of the Radio & Electronics 
World offices. Until next time, good 
DXing. 

Carbon Film resistors 1/4 W 5% E24 series 0.51R to 10M0 1p 
100 off per value- 75p. even hundreds per value totalling 1000 £7.00 
Metal Film resistors 1/4 W 1OR to IMO 5% E12 series- 2p, 1% E24 series 3p 
Mixed metal/carbon film resistors 1/2 W E24 series 1R0 to 10M0 11/2 p 
I watt mixed metal/Carbon Film 5% E12 series 4R7 to 10 Megohms 5p 
Linear Carbon pre-sets 100mW and 1/4 W 100R to 4M7 E6 series 7p 
Miniature polyester capacitors 250V working for vertical mounting 
.01..015, .022, .033, .047, .068-4p. 0.1-5p. 0.15, 0.22-6p. 0.33, 0.47-8p 
Mylar (polyester) capacitors 100V working E12 series vertical mounting 
1000p to 8200p - 3p. .01 to 068 - 4p. 0.1 - 5p. 0.12, 0.15, 0.22-6p 0.47/50V-8p 
Subminiature ceramic plate capacitors 100V wkg vertical mountings. E12 
series 
2% 1.8 pf to 47 pf - 3p. 2% 56 pf to 330 pf - 4p. 10% 390p- 4700p 4p 
Disc/plate ceramics 50V E12 series 1P0 to 1000P, E6 Series 1500P to 47000P  2p 
Polystyrene capacitors 63V working E12 series long axial wires 
10 pf to 820 pf - 3p. 1000 pf to 10.000 pf - 4p. 12,000 pf 5p 
741 Op Amp - 20p. 555 Timer 22p 
cmos 4001 - 20p. 4011 - 22p. 4017 40p 
ALUMINIUM ELECTROLYTICS (Mfdallolts) 
1/50, 2.2/50, 4.7/50, 10/25, 10/50 5p 
22/16, 22/25, 22/50, 47/16, 47/25, 47/50 6p 
100/16, 100/25 7p; 100/50 12p: 100/100 14p 
220/16 8p. 220/25, 220/50 10p; 470/16, 470/25 11p 
1000/25 25p; 1000/35, 2200/25 35p: 4700/25 70p 
Submin, tantalum bead electrolytics (Mfds/VoNs) 
0.1/35, 0.22/35. 0.47/35, 1.0/35, 3.3/16, 4.7/16 14p 
2.2/35, 4.7/25, 4.7/35, 6.8/16 15p; 10/16, 22/6 20p 
33/10. 47/6, 22/16 30p; 47/10 35p; 47/16 60p; 47/35 80p 
9400ES (ply/amps) 
75/25mA 1N4148 2p. 800/1A 1N4006 6p. 400/3A 1N5404 14p. 115/15mA 0A91 6p 
100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1.5A Si Ml 5p. 100/1A bridge 25p 
400/1A 1N4004 5p. 1250/1A BY127 10p. 30/45mA 0A91 6p. 30/15A 0A47 8p 
Zener diodes E24 series 3V3 to 33V 400 mW- 8p. 1 watt 12p 
Battery snaps for PP3 - 6p for PP9 12p 
L.E.D's 3mm. & 5m.m Red, Green, Yellow-10p. Grommets 3mm -2p, 5mm 2p 
Red. flashing LED's require 5V supply only 50p 
Mains indicator neons with 220K resistor 10p 
20mm fuses 100mA to 5A 0/blow 5p. A/surge 8p. Holders pc or chassis 5p 
High speed pc drills 0.8, 1.0.1.3, 1.5, 2.0m - 30p. Machines 12V dc £6.50 
HELPING HANDS 6 ball joints and 2 croc clips to hold awkward lobs £4.50 
AA/HP7 Nicad rechargeable cells 80p each. Universal charger unit £6.50 
Glass reed switches wih single pole make contacts- 8p. Magnets 12p 
TRANSISTORS 
BC547/8/9-8p. BC557/8/9-8p, BC182L/4L-10p, BC183,183L-10p, BC212.212L-10p, 
BC337,337L-12p, BC727/737-12p. BD135/6/7/8/9-25p, BCY70-15p, BFY50,52-20p, 
BFX88-15p,2N3055-50p: TIP31.32-30p, TI P41,42-40p, BU208A-£1.20, BF195,197-12p 
All prices are inclusive of VAT. Postage 20p (free over ES). Lists Free. 

THE CR SUPPLY CO 
127 Chesterfield Rd, Sheffield S8 ORN 
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LI PROFESSIONAL  

SURVEILLANCE [° 
 EQUIPMENT KITS 

:7 • MTX 

• VT500 

D 
D • CTX900 

C 
C • DSX900 

Li • TLX700 

LI 

[1 • ATR2 

• • XML900 

is vox 75 

Micro-miniature VHF transmitter. The smallest kit on the market, measuring an 
incredible 17rnrn x 17rnm including on-board rnic. Super sensitive. Fully 
tuneable over FM band. 9V operation with range up to 1000m £10.94 

High power version of the MTX with on-board PA stage providing 250n1W of RF. 
Measures lust 2Ornm o 4Ornm power requirements 9-15V Excellent sensitivity 
and stability. Fully tuneable over FM band Ranges over 3000m can be 

Voice-activated transmitter. Variable sensitivity trigger level switches 
transmitter on when sounds are detected. Stays on for time delay variable 
between 1-20 sec. Fully tuneable output covers all FM bend. Very sensitive and 
mow standby current through CMOS circuitry. 9V operation, range up to 1000m 
Measures 301nm x 4Ornm  C18.90 

Sub-carrier scrambled transmitter Audio is double modulated providing very 
secure transmissions Any unauthorised listener will not be able to demodulate 
signal without DSX900 Decoder unit Variable modulation on-board Fully 
tuneable output covering FM band. 9V operation, range up to 1000m. Measures 

£19.98 30mrn 40rnm   

Decoder unit for CTX900 Connects to earphone output of receiver to 
descramble signal from CTX900. Monitor using small speaker or headphones 
Variable decode frequency on-board for best resolution. 9-12V operation. 
Measures 35inrn 5Ornrn £17.90 

Micro size telephone transmitter. Connects onto line at any point and requires 
no batteries Clearly transmits both sides of conversations on both incoming 
and outgoing calls Undetectable by phone users. Fully tuneable output 
covering FM band Range up to 1000m Measures lust 20mm x 20mm .....C5.54 

Micro size telephone recording unit Connects onto line at any point and 
connects into ANY normal cassette recorder standard or micro having MIC and 
REM sockets Requires no batteries. Switches recorder on silently when phone 
is used for incoming or outgoing calls, switches off when phone replaced 
Clearly records both sides of conversations. Undetectable by phone users 

£10.98 Measures 10rnin 35rnm  

RF Bug Detector/Locator Wide band input circuitry detects presence of RF 
field and triggers flashing LED and pram bleeper. Variable sensitivity enables 
source of transmission to be pinpointed to within S inches. Mao sensitivity will 
detect MTX or similar transmitter at around 15-20 feet. 9V operation. Measures 

£21.96 55rnin x 55mm  

All kits come fully documented with concise assembly and selling-up instructions. high quality 
1-1 fibreglass PCB and all components necessary to Complete themoduslteateAllepqruicireesmaernet,inccileu.sriv,ye abnudt 

oo p • please add £1 50 to cover P&P Orders over £50 st free Pleas e 

enclose cheque or PO to cover 

Phone Orders on ACCESS or AMEX accepted. Tel: 0827 714476 
• NOTE - It is illegal to operate a transmitter in the UK without a licence 

• Send 9x4 SAE for full catalogue of these and other surveillance kits 

D 

D 

D 

E 

O 

D SIAM DESIGNS (Dept. REW), THE WORKSOOPS, 95 KM ROAD  
• ILUTERIET, Ilr MIIERSTONE, MKS CV9 21E. TEL: 0827 714478 11111 D 
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Andy Emmerson G8PTH puts you in the picture 

It's time once more for our three-
monthly report of what's been happening 
on the air, plus a round-up of repeater 
news. First of all the activity news... 
Roland G4UKL is one of our keenest 

SSTV correspondents (we can always do 
with more, though!) and hopes to get to 
the Dayton 'Hamvention' next year. In the 
meantime, he writes from Treverva 
(Cornwall) that this year's IVCA inter-
national SSTV contest (held at the 
beginning of April) was heavily con-
tested, with stations from Sweden, 
Hungary and Yugoslavia leading the 
field. Results had not been announced at 
the time of writing, but Roland reckons 
the first three will come from the 
countries mentioned. He had reasonable 
luck in this contest, with some surprising 
contacts. An hour of much-QRMed two-
way colour SSTV was worked via the long 
path with Stan VK3TE in Melbourne, 
Australia. He was running an FT-101 
barefoot into a mono-band beam. Among 
other two-way exchanges were: ZS6BTD, 
PY5BYE, 4Z4PR, 8P6DP, JA1HHL, LU5NA, 
VE1AMA and ZL1ARY. In all, 38 countries 
were worked two-way. 
Roland has also added some more 

remarks about the QRM caused by ,RIT 
stations working on the SSTV frequen-
cies and the behaviour of some USA DX 
net 'anchor men'. We'll pick these up in a 
month or two, because this is a real 
problem which won't go away by itself. 

Eric Robinson G1AIB sent a welcome 
letter from Poolbrook, near Malvern in 
Worcestershire. He writes, 'I was nomin-
ated or "volunteered" to write to you 
about what's happening around the 
Worcs/Glos borders. Every Friday night 
at 20.00 local time the "Three Counties 
Slow Scan Net" goes on air for about two 
hours. Frequency is 144.5MHz. The 
members at the moment are Leo G3CPG 
(Malvern): John G3CXI (Bishop's 
Cleeve), Terry G3TRB (Droitwich), David 
G3VQC (Worcester), Joe G3CLE (Mal-
vern), Lee G1CBL (Malvern) and myself 
Eric G1A1B (Malvern). Leo and John both 
use Spectrums and the G3WCY/G4ENA 
system. Lee and Joe only use Spectrums. 
Terry uses a Wraase and David has a 
Robot. I am receive-only with a CBM-64 
(if anyone knows of a transmit/receive 
program for the Commodore 64, please 
let me know). In the meantime, I am 
forging ahead with a full-blown 
G3WCY/G4ENA system and should be up 
and running by the winter. 

'The net exchanges pictures in 8, 16, 24, 
32 and 48 second mode, in monochrome 
and colour. A variety of pictures are 
transmitted, and various topics discus-
sed. We are always on the lookout to 
make welcome new members to the net. 
We have been established for about six 

months now and are still going (and 
growing) strong. In addition to all this 
activity on Fridays, there is also a smaller 
net operating on Monday evenings using 
Spectrums, in what is called Spec-
Comms. That is transferring Spectrum 
machine code over the air and resolving 
it on-screen. It's just like loading a 
program off tape but in this case it's off 
the radio. The idea is to send good 
quality pictures or screens to each other. 
I dare say that some of our readers will 
not believe that there is life in this neck 
of the woods, but 1 can assure you we are 
alive and kicking. Carry on the good 
column and I look forward to keeping you 
in touch with what goes on in the Three 
Counties Slow Scan Net.' 

Microwaves 
Moving to the fast-scan frequencies, 

Bob Platts, G8OZP (of the GOAVG group), 
writes from Rolleston-on-Dove, Staffs, 
about the expanding activity on 3cm. On 
15th May, he took his gear to Drum Hill 
(Derby) and was rewarded with a P5 two-
way contact with Dave G8NND, on Barr 
Beacon (Birmingham). On the same day 
Bob G8VBA, had a P1 exchange with 
Dave over the same path, using a 
standard Solfan head and Solfan horn. 
On Sunday 29th May, he ventured to 
Yorkshire from where he had a two-way 
exchange of pictures, again with G8NND. 
This time the path was 67km between 
Maltby, near Rotherham, to Bishop's 
Wilton on the Yorkshire Wolds. The 
weather was very poor but the pictures 
were P5. Later that day he drove on to 
Rosedale on the North Yorkshire Moors 
and again worked a two-way with Dave 
over the 102km path back to Maltby. 
Signals again were P5. After removing 
the Caissegrain reflector and feedhorn 
from the dish, Dave found he could even 
get P0.5 to P1 pictures on open wave-
guide. 

'I had to terminate transmissions very 
rapidly', continues Dave, 'when one of 
the most horrendous thunderstorms 
developed very quickly (I must have 
upset the gods). Lightning flashed and 
thunder rolled around the hilltops. 1 have 
never dismantled a seven element 2m 
beam so quickly. I got thoroughly soaked 
and was unsure whether to get in the car, 
under the car or as far from it as possible. 
It's a very good pastime, this 3cm!' 
Sounds kind of unusual anyway. Bob 
adds he is QTHR and will help if anyone is 
looking for a contact or for test signals on 
10.25GHz. 

Special event activity 
John Stopford G8UWS has moved to a 

more elevated spot between Folkestone 
and Dover; he looks forward to working 

French hams on 1255MHz. At the moment 
his receiver is with its designer, Marc 
F3YX for a tweak, then it's all systems go! 
And now for some special event 

activity: GB75TV is the callsign of the 
station being operated over the Saturday 
and Sunday of the August Bank Holiday 
weekend. Apparently, they tried to get 
GB75ATV but that had already been 
claimed by the Home Counties ATV 
Group for their special event station 
(25th and 26th June) at the Middlesex 
Show, near Uxbridge. Anyway, GB75TV is 
being run by th Q GB3RT (Rugby TV 
Repeater) team, which means they will 
probably be active on 24cm as well as 70. 
The site is Shenington, an elevated 
village north-west of Banbury, 
Oxfordshi re. 

Royal occasion 
Other out-of-the-ordinary ATV activity 

will take place on Friday 15th July, at the 
opening of the RSGB National Conven-
tion (NEC, Birmingham). The ceremony 
is being performed this year by HRH The 
Duke of Edinburgh and this very auspi-
cious occasion will be recorded on TV by 
BATC members. The RSGB asked the 
BATC if they would be prepared to do 
this and they did not have to ask twice; 
it's not often that BATC members get a 
chance to play 'real' television (except 
the ones who do it for a living!). In the 
'olden days' the BATC used to mount far 
more outside broadcast operations—why 
these have declined I'm not sure. 
Perhaps it's because lightweight home 
video apparatus has made it all too easy, 
but this job at the NEC will have full 
lighting, proper staging and the 'full 
works'. We wish them well. 

Repeater news 
South Wales may get its own TV 

repeater if plans being hatched by Phil 
Balaam work out. He is looking for 
support to build a repeater on the 
Wenvoe mast site, so give him a ring on 
(0222) 593456 if you are interested. The 
Severnside repeater group has offered 
to help and there is a possibility of a 
10GHz link between the two 'boxes' if 
this proves licensable. Already the 
Severnside (formerly Bristol) repeater 
has good coverage of some areas across 
the estuary and Brian GW6BWX has 
joined the committee with the intention 
of building up the number of Welsh 
users. The repeater is now running full 
power from an Alford Slot, covering an 
area 60 to 70km across. The group has 50 
members and is financially sound. 

In Nottingham, GB3NV is now licensed 
and operational; they hope to move to a 
better site. GB3ET (Emley Moor TV tower 
in Yorkshire) hopes to receive its licence 
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 ATV ON THE AIR 
soon; it should have excellent coverage. 
GB3TV (Dunstable) is considering a 
remotely-sited 10GHz gateway', to give 
users in Bletchley and Milton Keynes an 
alternative way of getting in. Dave 
G4NJU is the engineering director for 
this novel project. 
GB3RT, the Rugby repeater, is on the 

air at last! The good news came in a 
phone call at 11.30 GMT on Friday, 3rd 
June and five minutes later the box' was 
on the air. It took all of five minutes, 
because Mike G6IQM, the repeater 
keeper, had to change the EPROM in the 
callsign generator from his own call to 
that of the repeater! Initial reports are 
good, with more than adequate coverage 
in most directions. Plans are afoot to 
move it to the top of a nearby commercial 
site, which should improve coverage in 
the directions currently shielded by 
Badby Hill. 
Bath's GB3UT repeater is the sole AM 

machine in Britain, GB3VI (Hastings) 
having not yet come on air. A single 
Tx/Rx antenna is used, with 4W ERP. It 
has a good site on the university, 
although hilly terrain thereabouts 
reduces the coverage. Most users have 
home-made equipment and the instiga-
tors felt that simple reception on an 
unmodified TV set was paramount. 
Credit is given to some very dedicated 
users. They hope to interlink one day 
with GB3ZZ in Bristol. 
The Stoke repeater GB3UD has been 

on the air some 14 months now, putting 
5W to two Alford Slots. Coverage is 

currently from Wigan to Birmingham. 
This should improve to include Coventry 
when the site is changed. They have a 
scheme for chaining through several 
repeaters, under tone control, once this 
becomes legal. 
GB3HV (High Wycombe) is an odd man 

out. It is the country's only machine on 
channel RMT3, because of a 2 gigawatt 
ERP radar at Heathrow airport. The 
unique aerial system uses two 45 degree 
directional beams each for transmit and 
receive; these have some overlap at the 
3dB point. On receive the antenna 
picking up the stronger signal switches 
out the other, to achieve the best signal-
to-noise ratio. The beacon mode is not 
continuous, so that other repeaters can 
be seen during lifts for example. It 
achieves a P5 signal at 40 miles and is 
seen in Aldershot, Guildford, Reigate, 
Newbury, the South Downs and central 
London. The team has identified sites in 
its coverage area where GB3CT, TV and 
VR can also be received; these would 
make potential interlink sites, though 
users would have to select on the audio 
channel which repeater they wished to 
be patched through. They have also 
suggested to the RSGB that they 
broadcast the GB2RS news (reply awa-
ited) and they are working on an on-
screen P meter which comes on when 
you drop carrier. GB3VR (Brighton, 
Sussex) has applied for permission to 
duplicate its output on 13cm, in order to 
evaluate the band for links. A permanent 
link between VR and HV is proposed. 

Concern is being expressed at the 
proposed bandplan allocations for 
packet radio (PR) on 23cm by ATVers in 
the London and Home Counties region, 
an area with the highest activity levels of 
ATV— and packet radio! The RSGB has 
proposed that PR should operate on 1240 
and 1299MHz, which you might think are 
well out of harm's way and should upset 
no-one. Unfortunately the High 
Wycombe TV repeater, which serves this 
area, operates on channel RMT3 and 
these frequencies are inside the input 
and output channel passbands. PR is not 
(generally) affected by ATV, but PR 
shows up as interference on ATV. Ideally 
some other frequencies can be found for 
PR, otherwise some proper tests must be 
conducted to find out how real the 
interference is and what compromise 
can be achieved. We don't really want 
frequency wars in the 'vast open spaces' 
of 23cm. 

It is now clear that we need much 
better technical co-ordination between 
the repeater groups. Two urgent tasks 
must be sorted out. One is allocating 
time slots for each repeater's beacon 
mode, so that well-sited users can try to 
access more than one machine. The 
other job is to agree link protocols and a 
common system for networking and 
remote control. 
And that's it again for this month. How 

about some more reports for next time? I 
want to know, does anyone still use 70cm 
or is it entirely dead now? Convince me! 

El 

Horizontal polarisation 
Terry Wyatt (HC 62, UK 845) writes from 

Walton-on-Thames to explain his posi-
tion on this subject. All discussion is 
welcome, and here are his views. 

'I refer to your article in the May issue 
of Radio & Electronics World. Your view 
is indeed interesting, but I would ask you 
to give further consideration to the 
matter, as the motive in putting my view 
would not appear to have been made 
clear or appreciated. 

'I am not of course aware whether 
operators in the Northampton area 
suffer interference (they don't!), but 
here, on the fringe of London, consider-
able interference is experienced, and 
also perhaps to stations in large towns or 
cities throughout the country. I took 
advice from Robert Pringle of the DTI, 
given in reply to questions following his 
address to members at last summer's 
AGM (1987) of the UK 934 Club. Concer-
ning interference, his advice was to 
change to horizontal polarisation. I of 
course appreciate the position as to 
mobile operators transmitting vertically 
polarised, but the argument I was 
advancing was that a horizontally pola-
rised beam would be additional to a 
collinear and a vertical beam. I therefore 
hoped that a three-way masthead 

NETWORK 
934 

Andy Enunerson G9BUP 

switchbox could become available (eg 
with two relays.' 
These are certainly fair points, assum-

ing operators are prepared — and able — 
to put the extra hardware in the sky. I 
appreciate that some people just cannot 
work vertically polarised, owing to 
cellular interference. The trouble is that 
there's just no simple answer, or is 
there? Let's have some suggestions... 

Out and about 
Terry also mentions the 934 mobile 

operators' meet at Epsom Downs in 
Surrey. It takes place on Sunday 18th 
September at 1100. The precise location 
is the 'London View' car park, behind the 
grandstand. It is arranged by the UK 934 

Club's representative for Surrey, Brian 
BH 172, of Weybridge. It's a bit far for me 
to visit, but I have heard consistently 
good reports of this meeting so you 
should get there if you can. 

On-air news 
'Plentiful high-pressure weather in 

recent weeks brought out quite a few 
stations, in particular on the evening of 
May 16th' (writes Terry UK 845 in another 
letter). He personally made contacts with 
six counties: Cambridgeshire, Der-
byshire, Hertfordshire, Leicestershire, 
Norfolk and Warwickshire. It was an 
enjoyable evening, with the best DX 
conditions he can recall. It was also 
pleasant to make several first-time 
contacts with fellow UK club members 
and other stations. 
This year's 934 Club AGM (UK) was 

held on May 15th at Brunel University in 
Uxbridge. Sierra Tango 90, Stuart, of 
Worthing was elected Sussex repre-
sentative of the club, while Brian BH 172 
(Weybridge) was elected onto the com-
mittee. Brian incidentally gives a news 
broadcast on alternate Mondays on 
channel 8 at 2030, being the Surrey 
representative of the club. 
We've had another QSL card submitted 

by John GB 581 (Cannock Chase), 
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showing how he used to operate port-
able, with Delta transceiver, Nicad 
batteries and 12-element beam before 
acquiring a hand-held rig. 

Short Range Radio 
John also wrote that he takes R&M 

every month, but had not seen any 
mention of the DTI's statement on 
934MHz and the new SRR system. So he 
kindly sent along a copy of the DTI's 
press notice. Here are some significant 
extracts, with my emphasis in italics. 

'The Government, in common with 
other administrations in Europe, is to 
consider the introduction of a Short 
Range Radio (SRR) system in the 933-
935MHz band. One of the existing users 
of this band is the 934MHz CB allocation. 
Approximately 3,000 users have these 
sets out of a total of over 115,000 CB 
licensees. 

'Once SRR becomes widely used, it is 
inevitable that the CB service will suffer 
an increasing level of interference and it 
is important that potential users of the 
band are aware of this, and that the many 
potential users of any new SRR service 
are adequately protected. 

'I have therefore decided that the 
performance specification MPT 1321... 
should be withdrawn from 30th Decem-

ber 1988. This will provide warning to 
traders and potential users alike that no 
new sets should be made or imported 
from this date. 

'It is of course only fair that existing 
users of the CB band get a good life from 
their sets. can assure users that their 
existing equipment may continue to be 
used for its foreseeable useful life.' 
You may care to note the following 

points: 
1. Firstly, this is the first time we have 

had an official statement of the number 
of 934MHz users. 

2. It is stated that interference will be 
inevitable, yet the Government is only 
considering introducing SSR. This does 
not follow, so do I detect a foregone 
conclusion? 

3. That said, the clear impression is that 
existing users will be allowed to con-
tinue using their sets, which must be a 
good thing. My guess is that when most 
of the best DX work is done, mid to late 
weekday evenings and on Sundays, the 
SSR users will not be inactive. It is said 
that existing users must have a fair life 
from their sets, so it is only reasonable 
they should have the same degree of 
'protection' as the newcomers who have 
shown no previous commitment to the 
frequency. 

4. No new sets have in fact been made 
for some time now, nor were likely to be, 
so the withdrawal of MPT 1321 is totally 
irrelevant. 

Future mode 
The DTI also states there is likely to be 

a big demand for SSR from small 
businesses — this is probably true. If 
there is no corresponding take-up from 
the general public, this may give rise to a 
hap0 co-existence where business 
users predominate from 9 to 5 weekdays 
and hobbyists continue to work simplex 
the rest of the time. Well, it's possible, 
and it could work out well; the extra 
demand may bring down the price of 
antennas and accessories. 
According to the DTI, SRR is likely to 

prove popular elsewhere in Europe. It is 
hoped that the new UK system will be 
compatible with our European neigh-
bours. I hope so: you can take a 2m 
amateur rig and use it virtually anywhere, 
so why not the same for CB? John also 
sent me the draft technical specification, 
which ts too long to reproduce here, but 
if anyone wants it they can have a copy by 
writing to the DTI, Room 613, Waterloo 
Bridge House, London SE1 8UA. Tel: 01-
215 2171. Ask for the CEPT digital SRR 
specification. 

EPROM PROGRAMMER 
£95.00 inc VAT 

A unit that may be operated by any host system 
equipped with an RS232 interface. 
No special communications protocol is 

required. (Any terminal emulation program 
should be adequate). 

For further details contact: 

Brian Price Electronic Instruments 
389, Aspley Lane, Nottingham NG8 5RR. 

Tel: 0602-296311 

ENGINEERS REQUIRED 
EXPERIENCED ENGINEERS REQUIRED FOR 
EXPANDING CAR AUDIO SERVICE COMPANY 

DIGITAL TECHNIQUES REQUIRED 

INTERESTING WORK WITH GOOD 

PROSPECTS 

EXCELLENT SALARY 

PLEASE APPLY IN WRITING 

Mr P DARDS, DARDS ELECTRONICS 
102 CONNAUGHT ROAD, LUTON, LU4 8ES 

Send a stamped addressed envelope or up to 50p 
in coins to cover handling to: 

BI-PAK CATALOGUE 
PO Box 33, Royston, Herts SG8 5DF 

Please do not send cheques 

AUGUST 1988 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 29 



Short Wave News for DX Listeners 
by Frank A Baldwin All titles in UTC, bold indicate the frequency in kHz 

African stations on the 90m 
band (3200 to 3400) are always 
of some interest to those who 
rove over the Tropical Bands 
in search of DX transmis-
sions. Throughout the year 
such stations operating from 
the Dark Continent' may be 
heard during our early mor-
ning and evening periods, the 
latter usually proving to be 
the most favourable. 

In this update, the latest 
information available, with 
reference to African transmit-
ters, is provided for readers 
iederested in logging some of 
the signals emanating from 
Africa on the 90m band. 

Most often heard 
The transmitter providing 

the most often heard signals, 
at least as far as the writer is 
concerned, is the 100kW 
Radio Mozambique, Maputo 
which operates on 3210 
entirely in Portuguese from 
0255 to 0545 and from 1500 to 
2210. From around 2100, to 
sign off, is the period during 
which most log entries of 
Emissao Nacional are made 
during our summertime 
period. 
Another dependable signal 

is that of Radio Ghana in 
Accra. Operating entirely in 
English, which makes iden-
tification an easy matter, it is 
heard on 3366. On this fre-
quency it radiates GBC2 
programmes from 0530 to 0900 
and from 1700 to 2300 with a 
power of 50kW. 

More difficult 
TWR (Trans World Radio) 

Manzini in Swaziland can 
sometimes be heard on 3200 
where it transmits German 
from 0400 to 0430; English 
from 0430 to 0530 and from 
1900 to 2015; Zulu from 1700 to 
1730 (Saturday and Sunday 
until 1745); Xhosa from 1745 to 
181.5 and Ndebele from 1815 to 
1830 (Saturday and Sunday 
until 1845). The power is 25kW 
but I should add that TWR on 
this channel operates to a 
seasonal pattern, as far as can 
be determined from observa-
tions, from January to April. 
Sometimes logged, if 

conditions for African recep-
tion on the band are good, is 
Radiodiffusion-Television 
Togolaise in Kara, Togo. Iden-
tifying as Radiodiffusion de 

Kara, it radiates Home Ser-
vice programmes in French 
and vernaculars from 0525 to 
0900 and from 1630 to 2305 with 
a power of 10kW on 3222. 
Unfortunately, the frequency 
is more often than not sub-
jected to utility interference. 
ELWA (Eternal Love Win-

ning Africa), Monrovia, 
Liberia on 3230 is regularly 
heard by UK DXers. At 10kW, it 
is operative with the Home 
Service in local vernaculars 
from 1805 to 2222 Monday 
(Tuesday to Friday 1805 to 
2202) and also Sunday from 
0610 to 0802. 
Another Liberian transmit-

ter sometimes logged is LBS 
(Liberian Broadcasting Sys-
tem), Monrovia on 3255 which 
operates entirely in English. 
With a power of 50kW, the 
schedule is from 0455 (Satur-
day from 0520, Sunday from 
0558) to 0900 and from 1900 to 
2400. There are newscasts at 
0700, 1900, 2100 and 2300 and a 
relay of the Voice of America 
news at 2145 Monday to Friday 
inclusive. 
ORTN (Office de Radio-

diffusion Television du Niger) 
Niamey, Niger can sometimes 
be heard when conditions on 
the 90m band are right for 
African reception. Niamey 
transmits the Home Service 1 
entirely in French on 3260 
from 0530 to 0700 and from 
1700 to 2200 (Saturday and 
Sunday from 1630 to 2300) with 
a power of 4kW. 
SWABC Windhoek, Namibia 

can often be heard on 3270, 
and features programmes in 
the Home Service 1 in Herero, 
Damara and Nama from 1600 
to 2200. The All Night Service 
'Radio Orion' operates from 
2200 to 0358 in Afrikaans, 
English and German, the 
power being 100kW. 

Difficult one 
A difficult one to log is 

Radio Madagascar, Antana-
rive which transmits the 
Home Service in Malagasy 
and French on 3288 from 0200 
(Sunday from 0300) to 0500 
and from 1600 to 2100 (Satur-
day and Sunday until 2400) 
with a power of 10kW. It is 
rarely reported in the SWL 
press. 

Sometimes logged 
On nearby 3289.9 (ex 3295) 

is the sometimes logged ZBS 
(Zambia Broadcasting Ser-
vices) Lusaka, Zambia car-
rying the Home Service in 
vernaculars. At 10kW, it is on 
the air from 0345 to 0530 and 
from 1545 to 2100 (Saturday 
and Sunday until 2205) with 
English news bulletins at 0500 
and 1800. 

On the air 

AFRICA 

Benin 
Cotonou on 4870 at 2300, 

OM with the station iden-
tification followed by an 
orchestral rendition of the 
National Anthem and off at 
2302 UTC.,At 30kW, Cotonou is 
on the air with the Home 
Service in French and 
vernaculars from 0500 to 0800 
(Saturday and Sunday from 
0600 through to 2300), from 
1100 to 1400 and from 1600 to 
2300. 

Nigeria 
Lagos on 4990 at 0513, 

religious pop songs and 
announcements in English 
during a Sunday morning 
broadcast. Lagos has also 
been heard at 0404 when 
featuring an English news-
cast of both local and world 
events. On this frequency, 
Lagos is active with the Home 
Service 1 in English and 
vernaculars from 0430 to 2310 
with a power of 50kW. 

Togo 
Togblekope on 5047 at 0547, 

OM with a talk in French, 
tribal chants, chimes at 0600 
followed by the station iden-
tification in French. Togble-
kope is on the air with the 
Home Service in French and 
vernaculars from 0530 to 0803 
and from 1703 to 0005 with a 
power of 100kW. An English 
newscast is timed from 1950 to 
2000 daily. 

Uganda 
Kampala on 4976 at 1905, 

OM with a news bulletin in 
English (also in parallel on 
5027) until 1927 followed by a 
music and songs programme 
in vernacular. Radio Uganda 
operates the Home Service in 
English and vernaculars on 
this channel from 0300 (Satur-
day and Sunday from 0345) to 
0600 and from 1300 (Saturday 

and Sunday from 1400) to 2100. 
The power is 50kW, the para-
llel frequency at 20kW featur-
ing various programmes at no 
set time. 

CENTRAL AMERICA 

Costa Rica 
Radio Reloj, I razu on 4832 at 

0532, OM with news of both 
local and world events. The 
schedule is around the clock 
with a power of 3kW operating 
entirely in Spanish. With 
reasonable conditions for 
Latin American reception 
prevailing, Radio Reloj puts a 
good signal here into the UK. 

SOUTH AMERICA 
Ecuador 
HCJB Quito on 3220 at 0248, 

when featuring a religious 
talk in Spanish. On this fre-
quency, HCJB transmitted 
programmes in Quechua from 
0830 to 1430 and from 2100 to 
0200, Spanish being used 
from 0200 to 0500. The power 
is 10kW. HCJB Quito has also 
been heard on 9675 at 0802 
when presenting a religious 
talk during the English trans-
mission for Europe timed 
from 0700 to 0830. 

Guatemala 
Radio Cultural, Guatemala 

City on 3300 at 0250, Spanish 
announcements followed by 
some light orchestral music. 
This 10kW transmitter is 
operational from 1000 (Sun-
day from 1100) to 0700 and 
sometimes to 0730. An English 
programme was featured 
from 0300 (Sunday from 2345) 
to 0430, the power being 
10kW. Provided the co-chan-
nel utility transmitter is off 
the air, Radio Cultural does 
provide some pleasant early 
morning music which is easily 
heard in the UK. 

Peru 
Radio Andina, Huancayo on 

4996 at 0356, YL with an 
impassioned political speech 
followed by OM with a talk in 
Spanish. 

Venezuela 
Radio Occidente, Tovar on 

3225 at 0102, OM with a talk in 
Spanish about Nicaragua. 
This station is on the air from 
1000 to 0400 with a power of 
1kW, the frequency being 
variable from 3224.7 to 3225.2. 
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Radio Mundial Bolivar, 
Ciudad Bolivar on 4770 at 
0158, local pop songs and 
music followed by promo-
tions, station identification 
and a Spanish talk. The sche-
dule is from 0900 to around 
0400 with a power of 1kW. 

ASIA 

China 
CPBS (Chinese People's 

Broadcasting Station) Beijing 
on 17605 at 0539, a talk in 
Chinese during the Domestic 
Service 1 programme from 
0103 to 1005. The power is 
50kW. CPBS Beijing on 17700 
at 0533, Chinese songs and 
music in the Domestic Ser-
vice 2 programme timed from 
0218 to 0800 at 50kW. 

Bangladesh 
Dhaka on 17870 at 1251, 

local style music with songs in 
Bengali during the English 
transmission timed from 1230 
to 1300. 

Taiwan 
Taipei relay of WYFR on 

15055 at 1406, choir with 
hymns, OM with some 
announcements then the sta-
tion identification during the 
English programme for South 
Asia, timed from 1302 to 1502. 

United Arab Emirates 
Abu Dhabi on 17645 at 0625, 

Arabic music and songs, the 
station identification and fre-
quencies then time check 
pips at 0600 followed by a 
newscast in the Arabic pre-
sentation to the Middle East 
timed from 0400 to 1200. 

SOUTH EAST ASIA 

South Korea 
Seoul on 15575 at 1818 when 

featuring a talk about the 
President and his domestic 
policies, followed by the sta-
tion identification. This Engl-
ish transmission to Europe is 
scheduled from 1800 to 1900 
daily. 

Sri Lanka 
Colombo on 11800 at 1436 

with songs, music arid some 
announcements during the 

Hindi programme for South 
Asia scheduled from 1330 to 
1630. Also heard at 1809, when 
radiating a newscast in Engl-
ish followed by a song in 
Sinhala during the English-
/Sinhala programme for the 
Middle East timed from 1745 
to 1845. 

EUROPE 

Iceland 
Rikisutvarpid on 7933 at 

1845, the station identifica-
tion followed by a newscast in 
Icelandic. Also heard in para-
llel on 9986, the schedule 
being from 1845 to 1935. 

PACIFIC 

Australia 
Carnarvon on 9770 at 1412 

when radiating a talk followed 
by the station identification, 
'Waltzing Matilda' and sign off 
at 1428. This Chinese lan-
guage transmission is sche-
duled to South East Asia from 
1330 to 1430. 
Shepparton on 15240 at 

0535, OM with a rugby com-
mentary in the English prog-

ramme for New Zealand and 
the South Pacific Islands 
timed from 2100 to 0715. 

Guam 
TWR (Trans World Radio) on 

9895 at 1420, a talk in Tamil, 
interval signal, the station 
identification in English then 
into the Assamese prog-
ramme at 1430. 

CLANDESTINE 

Radio Camilo Cienfuegos, 
Costa Rica on 6305 at 0257, 
with a La Voz del CID (Cuba 
Independiente Democratica) 
programme. OM with a talk in 
Spanish, the station iden-
tification then chimes fol-
lowed by announcements. 

NOW HEAR THIS 
Emisora Regional da 

Cabinda, Angola on 4970 at 
2050, OM with a talk in 
Portuguese, some folk music 
then off without the National 
Anthem at 2058. At 5kW, this 
one operates in Portuguese 
and vernaculars from 0455 to 
2100. 

SATELLITE TV RECEIVING EQUIPMENT 

Dish Spinnings 
60cm RAW £19.32 80cm RAW £28.59 

90cm RAW £28.08 1M RAW  £39.85 

1 2M RAW £47.04 1 SM RAW £80.78 

Feed Horns From £26.74 

LNB's 
KU/BAND from £113.85 C/BAND from £87.98 

Prices include VAT, carriage charged at cost 
For further details contact: 

HARRISON ELECTRONICS 
Century Way, March, Cambs PE15 80W 

Tel: (0354) 51289 

Min oggle switch. oniott  
Min oggle switch, single pole. changeover  69p 

Min oggle switch. as above with centre otl  75p 

Min oggle switch, double pole, changeover  80p 

Min oggle switch as above with centre 00  89p 
Slide switch, double pole. changeover  25p 

Slide switch, as above with centre Mt  29p 

LEDs. 3 or 5mm. red green or ambertyellow  I Op 
Bulb, I1V. 3mm. red green amber or cleat  22p 

Resistors, 0 25 wcrtt. 5% El2 series 2p 
DIN plug or socket 5. 6 or 7 pin 15p 
25 way D plug socket or shell 85p 

sr Prices Include VAT. add 25p Pep II under £2 Cheques payable to 7-systems Lld • 

COMPUTER SYSTEMS AND COMPONENTS 

T-systems Ltd 
The Signal Cabin, 61 High Street, Orpington, Kent BR6 OJF 

* ACCESS Card sales accepted on Teli 0689 22196 * 

'op 

ELECTRONICS TECHNICIAN 
FULL-TIME TRAINING 

(PULL TIME COURSES APPROVED BY THE BUSINESS & TECHNICIAN 
EDUCATION COUNCIL) 

2 YEAR 
BTEC National Diploma (OND) 

ELECTRONIC & 
COMMUNICATIONS ENGINEERING 

(Electronics, Computing, Television, Video, Testing & Fault Diagnosis) 

1 YEAR 
BTEC National Certificate (ONC) 
ELECTRONIC ENGINEERING 

1-INFORMATION TECHNOLOGY 
(Electronics. Satellite, TV, CD, Network, Telecomms) 

2-ELECTRONIC EQUIPMENT SERVICING 
(Electronics. Television. Video Cassette Recorders. CCTV. Testing & Fault 

Diagnosis) 

3-SOFTWARE ENGINEERING 
(Electronics, Assember, BASIC, PASCAL. CADCAM) 

4-COMPUTING TECHNOLOGY 
,Electronics. Computing Software/Hardware, Microelectronic Testing Methods) 

10 MONTHS 
BTEC Higher National Certificate (HNC) 
COMPUTING TECHNOLOGY & ROBOTICS 

(Microprocessor Based Systems, Fault Diagnosis. ATE, Robotics) 

THESE COURSES INCLUDE A HIGH PERCENTAGE OF COLLEGE BASED 
PRACTICAL WORK TO ENHANCE FUTURE EMPLOYMENT PROSPECTS 

NO ADDITIONAL FEES FOR OVERSEAS STUDENTS 
SHORTENED COURSES OF FROM 3 TO 6 MONTHS CAN BE ARRANGED FOR 

APPLICANTS WITH PREVIOUS ELECTRONICS KNOWLEDGE 

ONC 19th September 1988 
FULL PROSPECTUS FROM 

LONDON ELECTRONICS COLLEGE (Dept REW) 
20 PENYWERN ROAD, EARLS COURT 
LONDON SE5 9SU. Tel: 01-373 8721 
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TEST EQUIPMENT 
HP 864f0B .5-512mhz £3,550 

HP 1720 scope 200mhz £750 

HP 1725A scope 275mhz £1,975 

Marconi Counter 2437 £350 

,Solartron RMS voltmeter £125 

Multi-meter PSM37 £85 

HP 3437A system voltmeter 
 £1,500 

HP 3438A digital Multi-meter 
 £850 

Fluke 8800A digital Multi-meter 

 £120 

Marconi Apollo HF receiver . r£450 
Video system portable Sony 
camera HVC 4000P with JVC VHS/C 
compact recorder/player £500 

Airlight 62 headset & boorn .mic 
 £45 

Bone Dome Mk 3C, new (POA) 
770U receiver £165 

Telephone: 0472 690383 

THE SCIENTIFIC WIRE COMPANY 
811 Forest Road, London E17. Telephone 01-531 1568 

ENAMELLED COPPER WIRE 

SWO lib 13oz 400 24z 

8 to 34 363 209 1 10 0.88 

35 to 39 382 2.31 1.27 0.93 

40 to 43 600 3.20 225 161 

44 to 47 867 580 349 275 

48 15 96 958 638 3.69 

SILVER PLATED COPPER WIRE 

14 to 30 909 520 293 1.97 

TINNED COPPER WIRE 

14 to 30 397 241 1 39 094 

Flu acore 

Please add 15% VAT. Orders under E3 add 50p 

SAE for list of copper and resistance wire 

Dealer enquiries welcome. 

AGRIMOTORS 
MERTON CB AND RADIO CENTRE 

MERTON GARAGE AND POST OFFICE, MERTON. 
Nr OAKHAMPTON, DEVON EX20 30Z 

OPEN 6 DAYS 9-6 LUNCH 1-2pm 
EARLY CLOSING THURSDAY 1 00pm 

(SUNDAYS BY APPOINTMENT) 
SPECIALIST IN 934 MHz 

SUPPLIERS OF ALL 27MHz AND 934 MHz EQUIPMENT 
AMATEUR ACCESSORIES CATERED FOR 

08053 200 

AMATEUR TELEVISION 
IS TELEVISION YOUR INTEREST? Then you need the 

BRITISH AMATEUR TELEVISION CLUB. only f6 per year — 

super magazine. Send SAE to. 

'Orettehurst.„ Pinewood Road 
High Wycombe, Bucks HP12 4DD 

Selectronic 
The UK's leading suppliers of 
934MHz personal radio equipment 

203 High Street 

Canvey Island, Essex, 

Tel: 0268 691481 

(Open Mon-Sat 9-5.30) 

Amateur radio equipment also in stock 

G4 DXX 
Video Electronics 

For corn, Dray. Wells. DAIWA, Datong N934 MHz 

equipment. logbooks, 

rotators, cable. etc. 

OPEN 9-5pm. Closed Wednesdays 

141 Lancaster Road, Morecombe, Lancashire LA4 SOJ 

Phone (0524) 418873 

IRAND NEW, QUALITY COMPONENTS. ONLY £1.00 PER PACK 

400 Musa Resnfon . S.l Wan 50 0071 irons long boas (40 rivn) 
50 Hoed WW & Power Resistors 5 COPperdad. Stripboarcl. W. Vero' 
25 Mixed Porentits •elers Presets no holes, 0 1". 125 1Somera. 
50 Heed Bectrolyic Cornocrtors 1 Sound E'R PCS Mtn Data Add IS & 
100 Sicreq Poe/ester Capocrtcp switches tor hanplione. wen, eon 
200 Hued Ceramic & Mica Caps pulling away from action etc 
200 Hoed Copoonors All Types 5 68011(630 tiacftOtyliC. 4A Ripple 
2000 Solder Toe 4 BA Hole 5 6800aF•10v %ceded, 216 Ripple 
5 SEitle marches. 4 Pole 0,0 3 I 5.000,F/251 Can ElecItolytIcs 
100- Mort:Wore. Grommets. Clips. Instrument Feet, Knobs Ma 25 meecl Zone, 
arocles 10 pain PP9 tottery ceps, 1 ROY 20 mullard lone I.DR. I 39.000,5(20Y 
compeer elecholytic 

OMNI PACKS. 6 80,4F is 416 ripple. 68130aF I2A Ripple Superb seNcion. 
on types of compasents. approx to the lb or 1 lb o £3 60. 2116 £&00. so 
(a £900. 10116 (a £18 00 

1062e Pock c4 VALVES, Inc RAMSES. Components Equipment SAE Use Moll 
Order only Poeooe 050 Crielqw6R0 ro 

KENZEN, Dept R, 1435 Potshots Rd, 
SlirchWy, Birmingham 130 2J1. 

TURN YOUR SURPLUS 
IC's TRANSISTORS etc. into cash, immediate 
settlement. We also welcome the opportunity 

to quote for complete factory clearance 
CONTACT: 

COLES-HARDING & CO 
103 South Brink, Wisbech, Cambs 

TEL: 0945 584188/Fax. No. 0945-588844 
Est Over 10 years 

WORKSHOP SERVICE MANUALS 
Any Colour/Mono TV, Amateur Radio, 
Military Surplus, Music System, Vintage 
Valve Wireless etc, etc £5.00 plus LASE 
Any Video Recorder £10.00 plus LSAE 

FREE Catalogue Unique Repair and Data 
Guides for LSAE. 

MAURITRON (RE) 

8 Cherry Tree Road, Chinnor 
Oxon OX9 4QY 

Radio& 
Electronics 
This method of advertising is available in 
multiples of a single column centimetres — 
(minimum 2cms). Copy can be changed 
every month. 

RATES 
per single column centimetre: 
1 insertion £9.65, 3 — £9.15. 6 — £8.65. 12 — £7.75. 

SNAIL 
ADS 

pummulimmummummummummoommummalmmig 
I RADIO at ELECTRONICS WORLD SMALL AD ORDER FORM 
1 TO: Radio & Electronics World Sovereign House 

Brentwood Essex CM14 4SE England (0277) 219876 1 

'PLEASE RESERVE centimetres by columns 
1 
IFOR A PERIOD OF 1 issue r I 3 issues  6 issues  

II COPY enclosed • to follow  

II PAYMENT ENCLOSED:  

• CHARGE TO MY ACCOUNT 

• COMPANY  

11 ADDRESS   

SIGNATURE  TELEPHONE  

12 issues  

  Cheques should be made payable to 

Radio & Electronics World Overseas 

I payments by International Money Order 

Credit Card 

CREDIT CARD 

EXPIRY DATE 

É  

Ii C 
ill1111111111111•111•11111111MMIIIIMMIIMMMIIIIMUMIIMIIIIIIIIi 

P I  
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HS CONSULTANTS LTD 
Specialist Recruitment 

URGENT CONTRACTS: 

Test equipment design analog and digital  
  HerIS Test engineer onc defence 

Gamin 

Switch mode powr supplies 
and Ate engineers 

Please reply to: 

Jean Coulter, HS Consultants 
Freepost 469, Harpenden, Herts AL5 2BR 

Tel: 0582 480365 

SOUTH WALES 

ELECTRO 
DISPOSALS 

2000 sq ft of surplus equipment 
and components 

LONLAS WORKSHOPS 

SKEWEN, NEATH 

Tel: 0792 818451 

GWM RADIO LTD 
40/42 Portland Road, 
Worthing,Sussex. 
Tel: 0903 34897 

Communications receivers-
Racal RA17 £175; Eddystone 
730/4 £1 10; plus carriage sae 
for details. Amtron signal 
injector kits type UK 220 
500Hz freq harmonics up to 
30M Hz probe type case 
included 1.5v watch battery 
needed VI inc. Many 
Bargains for callers 

I buy, sell and exchange 
or the deal you've been looking or, phone Dave, G4TNY. 

anytime on Hornchurch (040 24) 57722 or (0836) 201.:30 
9arn-)pm Mon-Sat or send SAE 

G4TNY Amateur Radio 
132 Albany Road, Homchurch, Essex RM12 4AEJ 

PROFESSIONAL GRADE VHF.. 
FM BROADCAST EQUIPMENT 
The Galaxy range offers superb specifications 

at an economic price. We offer a special range 

of high quality transmitters, power amplifiers, 
stereo encoders, UHF repeater links, 

compressors, antennas. Powers 10w to 1kw. 

Built to high specifications at an economic 
price. Meets IBA & Full Broadcast 

specifications. 

* Special summer sale prices now * 

Cyberscan International 

3 Eastcote View, Pinner, 

Middx HAS 1AT. Tel: 01-866 3300 

QUARTZ CRYSTALS and FILTERS 
Large numbers of standard frequencies in 
stock for amateur, CB. professional and 

industrial applications. 
Stock crystals £5.00 each (inc VAT and UK 
post). Any frequency or type made to order 
from £6.50. 

Phone or SAE for lists. 

GOLLEDGE ELECTRONICS 
Merriott, Somerst TA16 5NS. 

Tel: (0460) 73718. 

MRZ 
COMMUNICATIONS LTD 

NEWCASTLE UNDER LYME 

DESK DC SUPPLY AND BASE 

FOR ICOM PORTABLES 

ICOM-BUSINESS/AMATEUR/ 

MARINE/AIR 

O
YAESU - AMATEUR 
UK AND EXPORT 

¡ 0 NA 

VISA 
TEL: (0782) 619658 

7 DAY SERVICE 

ETESON ELECTRONICS 
158 Lower Green, 

• Poutton-le-Fylde, Blackpool 
Tel: (0253) 885107 

Open 9 30am - 12.30. 1 30 - 5.30 Closed Wed & Sun 

Electronic Component Specialists. 

A wide range of electronic components. IC s. capacitors 

transistors, resistors, plugs and sockets etc 

*PSSS.... 
ALL THE SUPER 
BARGAINS ARE 
ON THE 
INSIDE-FRONT 
COVER OF THIS 
MAGAZINE!! 

JAPANESE Ic's (PART OF OUR RANGE) 
AN7178 £2 95 BA5406 £2 20. HA1377 £220. -4A1392 £2 50. HA1394 £2 95. 
HA1397 £2 75 HA13913 £2.75. HA13001 £2 95. LA4460 £1 80. LA4461 El 80. 
LA4507 £4 25. LC7137 £4 50. M51517 £2 80. M(33705 El 80. MB3712 El 50. 
MB3722 £3.50. MB3730 £2 50 MB3731 £3 50. STK461 £7 50 ST K463 f8 40. 
TA7205AP £1 00. TA7222AP £1.30. TA7240 £2.95. TA7241 £2 95. TA7270 
£2 75 TA7271 £2 75. TA7274 £2.95. TA7280 £3 50. TA728i £2 95. TA7282 
£2 95 TA7283 £2 95, TA7288 £2.95, TA7611 £320. UPC575 £1 00. UPC1156 
£2 96 UPC1181 £1 10, UPC1182 E1 10, UPC1185 £2.50. UPC1188 £2 75. 
UPC1230 £2 50 UPC1263 £2 50. UP1277 £2 75, UPC1278 £2 75. UPC1365 
£360. UPC1394 f 1 95 
ADD 60p POST AND PACKING AND THEN ADD 15% VAT TO TOTAL 

T POWEIJ. le PADDINGTON GREEN LONDON W2 ILO 
OPEN MON-FRI 10AM-5PIA, SAT 9A2412 NOON. 

TELEPHONE: 01 723 9246 

ACCESS/VISA. TELEPHONE ORDERS ACCEPTED OVER £5.00 

JAYCEE ELECTRONICS LTD 
JOHN GM3OPW 

20 Woodside Way, Glenrothes, 

iF
Fife KY7 5DP 1=1 

Tel: 0592 756962 ¡I 
Open Tues-Sat 9-5 

(Duality secondhand equipment in stock. Full 
range of TRIO goodies Jaybeam - Microwave 

Modules - LAR. 

COUNTY 
GUIDE 

RATES 
BOXES ad sizes 
20mm x 59mm single 

40mm x 59mm double 

Total 
prepayment 
rates 

Ad space 
single 
double 

3 issues 
£47.00 
£94.00 

6 issues 
£88.00 

£176.00 

12 issues 
£158.00 
£316.00 

RADIO & ELECTRONICS WORLD COUNTY GUIDE ORDER FORM 

TO: Radio 8( Electronics World . Sovereign House Brentwood • Essex 

CM14 4SE England (0277) 219876 

print your copy here  

NUMBER OF INSERTIONS REQUIRED 

Single County Guide 3 £47.00...f1 6  
Double County Guide 3 £94.00....E 6 

PAYMENT ENCLOSED 

£88.00. 12 £158.00....11] 
 £176.00..1 12 £316.00....11 

Cheques should be made payable to Radio 8, 
Electronics World Overseas payments by 
International Money Order 

Conditions - Payment must be sent with order form No copy changes allowed Ads accepted subject to our 
standard conditions, available on request 

Registered No 2307667 (England) 
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ADVERTISERS INDEX 
Aerial Techniques 22 Keytronics 36 

Bi-Pak 29 
Brian Price Electrical Instruments 29 
J Bull  35 

Cirkit 3 
P M Components 4,5 
Computer Appreciation 8 

Dards Electronics 29 
Display Electronics  17 

Ecology Recovery Co  
Electronic & Computer Workshop  

London Elec College 32 

Marlow Marketing 16 

Number One Systems 9 

G4ZPY Paddle Keys 16 

Brian Reed 16 

Sherwood Data 9 
Specialist Semi-Conductors 6 

22 Suma Designs 26 
24 C R Supply 26 

Harrison Electronics 31 

Icom  18,19 

T-Systems Ltd 31 

R Withers 2 

Raelio&a, 
Electronics ADVERTISING RATES & INFORMATION 
DISPLAY AD RATES series rates for consecutive insertions 

depth am a width arms ad apace 1 bees 3 issues 0 Issues 12 brume 
61 x 90 98page 

£91.00 £86.00 £82.00 £73.00 
128 x 90 or 61 x 186 1/4 page £160.00 £150.00 C145.00 £125.00 
128 x 186 or 263 x 90 1,2 page £305.00 £290.00 £275.00 £245.00 
263 x 186 1 page £593.00 £560.00 £530.00 £475.00 
263 x 394 double page f1140.00 £1070.00 £1020.00 £910.00 

COLOUR AD RATES colour rates 
exclude cost 

of separations 
series rates for consecutive insertions 

depth men a wIdth awn ad so. 1 haw 3 issues 8 Neu« 12 louse 
128 x 186 or 263 x 90 

297 x 210 

1,2 page 

1 pago 
£420.00 
£810.00 

£395.00 

£760.00 
£375.00 

£730.00 
£335.00 

£650.00 

SPECIAL POSITIONS Covers 
Bleed 
Facing Matter 

Out ide back cover 20% extra, inside covers 10% extra 
10% extra ¡Bleed area = 307 x 220] 
15% extra 

DEADLINES Dates affected by public holidays 

Issue colour mono proof ad mono no proof end eimil ad 

20Jul 88 22Jul88 11Aug88  

17 Aug 88 19 Aug 88 8 Sep 88  
21 Sep 88 23Sep 88 13 Oct 88  
19 Oct 88  21 Oct 88  10 Nov88 

mono wham* on sage there 
Sep 88 14Jul88  
Oct 88 11 Aug 88  

Nov 88 15 Sep 88  
Dec 88 13 Oct 88  

SUMS !AM 
Series rates also apply when larger or additional 
space to that initially booked is taken 
An ad of at least the minimum space must appear 
in consecutive issues to qualify for serifs, rates 
Previous copy will automatically be repeated if no 
further copy is received 
A 'hold ad is acceptable for maintaining your 
series rate contract This will automatically be 
inserted if no further copy is received 
Display Ad and Small Ad series rate 
contracts are not interchangeable 

if series rate contract is cancelled. the advertiser 
will be liable to pay the unearned series discount 
already taken 

COPY 
Except for County Guides copy may be changed 
monthly 

No additional charges for typesetting or illustra-
tions (except for colour separations) 

For illustrations lust send photograph or artwork 

Colour Ad rates do not include the cost of 
separations 

Printed — web-offset 
MMENT 
Above rates exclude VAT 
All single insertion ads are accepted on a pre-
payment basis only, unless an account is held 
Accounts will be opened for series rate advertisers 
sublect to satisfactory credit references 
Accounts are strictly net and must be settled by 
publication date 

Overseas payments by International Money Order 
Commission to approved advertising agencies is 
10% 

00$1011101all 
10% discount if advertising in both Radio IL 
Electronics World and Amateur Radio A voucher 
copy will be sent to Display and Colour advertisers 
only 
Ads accepted subject to our standard conditions. 

Me meow 1111.011MATION COMACT available on request 
Radio d Electronics World Sovereign louse. ElrentwOod, Essex CA414 4SE 
10277) 219576 
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POPULAR BAKERS DOZEN PACKS 
(still available) 
All packs are El each, if you order 12 then you are 
entitled to another free. Please state which one you 
want. Note the figure on the extreme left of the pack 
ref number and the next figure is the quantity of items 
in the pack, finally a short description. 

1301 5 13A junction boxes for adding extra points to your 
ring main circuit. 

BD2 5 13A spurs provide a fused outlet to a ring main 
where devices such as a clock must not be 
switched off. 

B07 4 In flex switches with neon on/off lights, saves 
leaving things switched on. 

809 2 6V IA mains transformers upright mounting with 
fixed clamps. 

8011 1 61/2 in speaker cabinet ideal for extensions, takes 

our speaker. Ref 80137. 
8013 12 30 watt reed switches, it's surprising what you can 

make with these-burglar alarms, secret switches, 
relay, etc., etc. 

6022 2 25 watt loudspeaker two unit crossovers. 
80 29 1 B.O.A.C. stereo unit is wonderful value. 
8030 2 Nicad constant current chargers adapt to charge 

almost any nicad battery. 
BD32 2 Humidity switches, as the air becomes damper the 

membrane stretches and operates a microswitch. 
8034 48 2 meter length of connecting wire all colour coded. 
8042 5 13A rocker switch three tags so on/off, or change 

over with centre off. 
8045 1 24hr time switch, ex-Electricity Board, automati-

cally adjust for lengthening and shortening day. 
original cost f40 each. 

8049 10 Neon valves, with series resistor, these make good 
night lights. 

8056 1 Mini uniselector, one use is for an electric jigsaw 
puzzle, we give circuit diagram for this. One pulse 
into motor, moves switch through one pole. 

8059 2 Flat solenoids-you could make your multi-tester 
read AC amps with this. 

8061 1 Suck or blow operated pressure switch, or it can 
be operated by any low pressure variation such as 
water level in water tanks. 

BO91 2 Mains operated motors with gearbox. Final speed 
16 rpm, 2 watt rated. 

BD103A 1 6V 750mA power supply, nicely cased with mains 
input and 6V output leads. 

80120 2 Stripper boards, each contains a 400V 2A bridge 
rectifier and 14 other diodes and rectifiers as well 
as dozens of condensers, etc. 

80122 10m Twin screened flex with white pvc cover. 
80128 10 Very tine drills for pcb boards etc. Normal cost 

about 80p each. 
80132 2 Plastic boxes approx 3M cube with square hole 

through top so ideal for interrupted beam switch. 
80134 10 Motors for model aeroplanes, spin to start so needs 

no switch. 
BD139 6 Microphone inserts- magnetic 400 ohm also act 

as speakers. 
B0148 4 Reed relay kits, you get 16 reed switches and 4 coil 

sets with notes on making c/o relays and other 
gadgets. 

80149 6 Safety cover for 13A sockets-prevent those inqui-
sitive little fingers getting nasty shocks. 

80180 6 Neon indicators in panel mounting holders with 
lens. 

80193 6 5 amp 3 pin flush mounting sockets make a low 
cost disco panel. 

80196 1 in flex simmerstat- keeps your soldering iron etc. 
always at the ready. 

80199 1 Mains solenoid, very powerful, has I in pull or could 
push if modified. 

80200 8 Keyboard switches- made for computers but have 
many other applications. 

BD210 4 Transistors type 2N3055, probably the most useful 
power transistor. 

B0211 1 Electric clock, mains operated, put this in a box and 
you need never be late. 

130221 5 12V alarms, make a noise about as loud as a car 
horn. Slightly soiled but OK. 

60242 2 6M x itin speakers, 4 ohm made from Radiomobile 
so very good quality. 

150246 2 Tacho generators, generate one volt per 100 revs. 
80252 1 Panostat, controls output of boiling ring from sim-

mer up boil. 
130259 50 Leads with push-on 'hin tags-a must for hook-

ups-mains connections etc. 
80263 2 Oblong push switches for bell or chimes, these can 

mains up to 5 amps so could be foot switch if fitted 
into pattress. 

80268 1 Mini 1 watt amp for record player. Will also change 
speed of record player motor. 

80215 1 Guitar mic - clip-on type suits most amps. 
80283 3 Mild steel boxes approx 3M x 3M x lin deep-

standard electrical. 

80293 50 Mixed silicon diodes. 
80296 3 Car plugs with lead, fit into lighter socket 
sines 1 Tubular dynamic mic with optional table rest. 
Most other packs still available and you can choose any as your 
free one. 

5A BATTERY CHARGER KIT 
All parts, including case, Only £5 plus rl postage 

OVER 400 GIFTS 
YOU CAN CHOOSE FROM 

Thine is a total of ore, 400 packs in our Baker's 
Deren range and you become entitled to a free gift 
with each dozen packs 
A classified list of these packs and our latest -News 
Leiter" will be enclosed with your goods, and you 
will automatically receive our next news letter 

F.D.D. BARGAIN 
31/2 1. HemD,sv Droo made by the Chum. Company o/ Japan 
Beeetehelly made and probably the nest compact device el Is kind as 
ii trees eely liii and measeres *My 104mte emde.142atan deep and 
has a Mite el *My 32em• Other Mehra: are SO Pack hIpt premise 
hand praMenemp staple posh leadieg md epecl Prect Moe brash-
/es, metre Shofar cumuli tile menses standard cermecneey 
mearclempeoble err* most Mier 31/2  and 5,4 drives Bread new with 
copy of /eater's marital Offered tlym math et £150 pest and VAT 
*weeded 

CASE-adaptable tor 31/2 " T00. has room for power supply compo 
vents. Price only £4 includes circuit of PSU. Our Ref 4P7 

POWER SUPPLY FOR FDD - 5V and 12V voltage regulated out-
puts, complete kit of parts will fit into case 4P7 price £3 or with case 
Ell. Our ref. 11P2 

r MONITOR 
Ideal to work with computer or video camera uses Philips black 
and white tube ref M24/306W. Which tube is implosion and X-ray 
radiation protected. VDU is brand new and has a time base and 
EHT circuitry. Requires only a 16V dc supply to set à going. It's 
made up in a lacquered metal framework but has open sides so 
should be cased. Offered a a lot less than some firrns are asking 
for the tube alone. only £16 plus ES post. 

CASE FOR 9" MONITOR 
We have arranged with a metal worker to make cases for the e 
Monitor Delivery promised for the end of May and the price £l2 plus 
£2 post The case will be made from coated sheet steel, overall size 
approx 10in y 1Chn y lin high which will give ample space for the Power 
Supply and external controls if you fit them 

PROBLEM SOLVED! 
We have obtained from the manufacturers of the 9" Monitor, the lit 
converter which makes it composite input suitable to work with any 
computer We have had the printed circuit board made and have all 
the components and can supply this converter in kit form price H. Our 
ref 6P4 

AN ALLADIN'S CAVE 
We have opened another shop in Hove, the address is number 12 
Boundary Road which is between Hove arid Ponslade fairly close to 
the seafront, When you want to see before you buy and when you 
want to browse around the special bargains available, this is where 
you should make tor as the Portland Road shop in future will be lust 
mail order. You can of course collect from Portland Road but you 
should bring in an order complete with reference numbers so that the 
stores can attend to it easily. 

MINI MONO AMP on p.c.b. size 4n r lapp.1 
Fitted volume control and a hole for a tone control 
should you require it The amplifier has 
three transistors and we estimate 
the output to be 3W rms 
More technical data will be 
included with the amp. Brand new, 
perfect condition, offered at the very 
low once of E1.15 each, or El3 Mr 12. 

THIS MONTH'S SNIP 
ACORN COMPUTER DATA RECORDER ICASSETTEI This Is a mono data 
record« wnth sentchable motor control Intended lar use with the 
Anent Electron or BBC compmers but also lanctIons with almost any 
«leer computer and can be used for roncal record and play-back el 
«Ism lad speech 
Sm km controls pre PAUSE STOP and EJECT" CUE:FAST 

FORWARD- 'REVUE/REW1ND and rococo last forward and re 
moped 1110 seconds for Mt Also tape counter wok reset button Input 
strut range Sono to 500.*V Input impedance Mk ohm Can be banery 
operated bat is supplied with a malos adaptor Brand new sull in 

mantrlactwer's wrapping fe Order Cet MIR add E2 postape 

VENNER TIME SWITCH 
Mains operated with 29 amp switch, one on and 
one off per 24 hrs, repeats daily automatically cor-
recting for the lengthening or shortening day. An 
expensive time switch but you can have it for only 
fie without case, metal Lasc CIS. adaptor kit 
to convert this into a normal 24hr time switch but 
with the added advantage of up to 12 on/offs per 
24hrs. This makes an ideal controller for the immer-
sion heater. Price of the adaptor kit is £2.30. Ea-Eleraricirr Bawd. 

iarlimd 12 mouths 
AKAI RV-UM300 MIDI-RACK 
Is a really excellent piece of furniture, ideal to hold your computer or 
audio equipment Has three shelves in the upper section and a hinged 
glass fronted lower section. Height approximately 311, width 131/2in, 
depth 14m, on castors, dark walnut veneer finish. EIS plus Eli for 
Securicor delivery Order Ref. 15PI I. 

MUUARD UNILEX AMPLIFIERS 
We are probably the only firm in the country with these now in stock. 
Although only four wans per channel, these give superb reproduction. 
We now offer the 4 Mollard modules - i.e. Mains power unit 10'90021 
Pre-amp module 1EP9001) and two amplifier modules IEP90001 all for 
klel plus £2 postage For prices of modules bought separately see 
TWO POUNDERS. 

25A ELECTRICAL PROGRAMMER 
Learn in your sleep. Have radio playing and kettle 
boiling as you wake • switch on lights to warn off 
intruders - have a warm house to come home to. 
You can do all these and more. By a famous maker 
with 25 amp on/off switch. A beautiful unit at £2.511. 

POWERFUL IONISER 
Generates approx 10 times more IONS than the ETI and similar 
circuits. Will refresh your home, office, workroom etc Makes you 
feel better and work harder - a complete mains operated kit. 
case included. E11.50413 POP 

J & N BULL ELECTRICAL 
Dept REIN, 250 PORTLAND ROAD, HOVE 

BRIGHTON, SUSSEX BN3 5QT 
MAIL ORDER TERMS: Cash, PO or cheque with order Orders under 
£20 add £1.50 service charge Monthly account orders accepted from 
schools and public companies Access and B/card orders accepted. 
Brighten 111273) 734648 or 2835111 

NEW ITEMS 
Some of the many items described in our current list 

which you will receive with your parcel 

SOLAR POWERED NI-CAD CHARGER 4 NI-Cad baneries AA IHP7i 
charged in eight hours or two in only 4 hours.11t is a complete, boxed 
ready to use unit Price ER Our rel. 6P3 

SIN 28A TRANSFORMER 'C' Core construction so quite easy to adapt 
tor other outputs -- tapped mains input. Only £25 but very heavy so 
please add ES if not collecting. Order Ref. 25P4. 
FREE POWER! Can be yours if you use our solar cells sturdily made 
modules with new system bubble magnifiers to concentrate the light 
and so eliminate the need for actual sunshine - they work lust as well 
in bright light Voltage input is .45 - you ioin in series to get desired 
voltage and in parallel tor more amps. Module A gives 100mA, Price 
El, Our ref. 130631 Module C gives 400mA. Price £2, Our ref. 2PI99 
Mediae D gives 700mA, Price £3, Our ref. 3P42. 

15A PANEL METER These have been stripped from Government sur-
plus battery charger units made originally for army use. Unused, tested 
but of course rather old, diameter 2M can be surface or flush mounted 
£3 each. Our Ref. 3P40. 

SMIRCH AC LOADS WITH YOUR COMPUTER This is easy and reliable 
if you use our solid state relay. This has no moving parts, has high 
input resistance and acts as a noise barrier and provides 4kW isolation 
between logic terminals. The turn-on voltage is not critical, anything 
between 3 and 30V, internal resistance is about I K ohm. AC loads up to 
10A can be switched. Pnce is f2 each. Ref. 2P183. 
METAL PROJECT BOX Ideal size for battery charger, power supply 
etc.; sprayed grey, size Oir x eon x 4m high, ends are louvred tor 
ventilation other sides are flat and undrilled. Order Ref. 2P191. Price £2 
BIG SMOOTHING CAPACITOR. Sprague powerlytic 39,000uF at 50V £3. 
Our tel 3P4I 
HEAVY DUTY CURLY MAINS LEAD. Can be loaded up to I3A, stretces 
to almost 3 metres fitted with I3A plug. £3. Order ref. 3P42 

4-CORE FLEX CABLE. Cores separately insulated and grey PVC covered 
overall. Each copper core size 7/0.2mm. Ideal for long telephone runs 
or similar applications even at mains voltage. 20 metres £2. Our 
ref2P196 or 100 metres collar Order ref. 8PI9. 
BIRX-HEAD MOUNTING LOUDSPEAKER. Metal case with chrome grill 
rent and with mounting lugs for screwing to ceiling, flin. speaker. El0 
each. Order ref. 10P43 add £2 post. 
1WIN GANG TUNING CAPACITOR Each section is .0005uF with trim• 
mers and good length 'sin spindle Old but unuse3d and in very good 
condition El each. Our ref BD630. 

3A PLUGS Good British make complete with fine, parcel of 5 for£2 
Order ref 2PI85 
3A ADAPTERS Takes 2 13A plugs, packet of 3 for f2. Order ref. 2P187 
20V-0-20V Mains transformers 21/2 amp 1100 watt) leading. tapped 
primary . 200-245 upright mountings £4. Order ref. 4P24. 
BENCH ISOLATION TRANSFORMERS 250 wan 230V in and out with 
plenty of tappings to give exact volts. £5 plus El Order ref. 5P5. 
BURGLAR ALARM BELL - 6" gong OK for outside use if protected from 
rain 12V battery operated Price Eh. Ref. 8P2 
4 HOUR TIME SWITCH - 16A changeover contacts. up to 6 on/offs per 
ay. Nicely cased, intebnded for wall mounting. Price te Ref. 8P6. 
CAPACITOR BARGAIN - axial ended. 4700oF at 25V. Jap made. nor-
mally 50p each, you get 4 for Et. Our ref. 613. 
LEANING FLUID - Extra good quality - intended for video and tape 

heads Regular price £1.50 per spray can. Our price 2 cans for El. Ref. 
BD604 
PlEZO ELECTRIC FAN An unusual fan, more like the one used by 
Madame Butterfly than the conventional type, it does not rotate. The 
air movement is caused by two vibrating arms. It is American made, 
mains operated, very economical and causes no intederence, so is 
ideal for computer and instrument cooling Price is only El each. Ref. 
80605 
SPRING LOADED TEST PRODS Heavy duty. made by the famous 
Bulgin company very good quality Price 4 for El. Ref. 80599. 
CURLY LEAD Four core, standard replacement for telephone hand-
set, extends to nearly 2 metres Price El each. Ref. B0599. 
TELEPHONE BELLS - These will work off our standard mains through a 
transformer but to sound exactly like a telephone, they then must be 
fed with 25Hz SOV So with these bells we give a circuit for a suitable 
power supply Price 2 bells for El. Ref. 80600 
ASTEC P.S.U. Switch mode type Input set for 4-230V. Output 3.5 
amps at 5V, 1.5 amps at . I 2V, and 3 amps at + 5V. Should be OK for 
floppy disc drives Regular price f30 Our price only CIO. Ref. 10734. 
Brand new and unused 
APPLIANCE THERMOSTATS - Spindle adjust type suitable tor convec-
tor heaters or similar. Price 2 for El. Ref. BD582. 
3-CORE FLEX BARGAIN No. 1 - Core size Storm so ideal for long exten-
sion leads carrying up tO 5 amps or short leads up to 10 amps 15mm 
tor E2 ref. 2P189 
3-CORE FLEX BARGAIN No. 2 - Core size 1 25mm so suitable for long 
extension leads carrying up to 13 amps, or short leads up to 25A. 10m 
for £2. Rel. 2PI90. 
CASE WITH 13A PRONGS - To go into I3A socket, nice size and 
suitable for plenty of projects such as battery trickle charger. speed 
controller, time switch. night light noise suppressor, dimmers etc 
Price - 2 for El. Ref. E10565. 
ALPHA-NUMERIC KEYBOARD This keyboard has 73 keys giving Doub 
hie free rod nu contact bounce The keys are arranged in two 
groups, the maul area IS a OWERTY array and on the right is a 15 key 
number pad hua,d size is approx. 13" 4" - brand new but offered at 
only a fraction uf its cost, namely £3, plus El post Ref. 3P27 
TELEPHONE EXTENSIONS - It is now legal for you to undertake the 
wiring of telephone extensions. For this we can supply 4-core tele-
phone cable. 180m coil ER% Extension BY sockets f2.95. Packet of 50 
plastic headed staples £2. Dual adaptor for taking two appliances from 
one socket £3S5 Leads with 8T plug lor changing old phones, 3 for E2 
WIRE BARGAIN 500 metres 0.7mm solid copper tinned and p.v.c 
covered Only £3 plus El post Ref 3P31 that's well under 1p per 
metre, and this wire is ideal for push on connections. 
INTERRUPTED BEAM KIT -- This kit enables you to make a switch that 
will trigger when a steady beam of infra-red or ordinary light is broken 
Main components relay, photo transistor, resistors and caps, etc 
Circuit diagram but no case. Price £2. Ref. 2P15 
3-311V VARIABLE VOLTAGE POWER SUPPLY UNIT - with 1 amp DC 
output Intended for use on the bench for experimenters, students, 
inventors, service engineers etc. This is probe* the most important 
piece of equipment you can own latter a multi range test meter) It 
gives a variable output Dorn 3-30 volts and has an automatic short 
circuit and overload protection, which operates at 1 1 amp approxima-
tely.) Other Matures are very low ripple output, a typical ripple is 3rnV 
pk-pk. 1mV rms Mounted in a metal fronted plastic case, this has a 
voltmeter on the front panel in addition to the output control knob and 
the output terminals Price for complete kit with lull instructions is El 5 
Ref. 15P7 
TRANSMITTER SURVEILLANCE IBUGI Tiny, easily hidden, but which 
will enable conversation to be picked up with FM radio Can be housed 
in a matchbox. all electronic parts and circuit Price £2. Rol 2P52. 



ELMASET INSTRUMENT CASE 
300x133x217mm deep C10.00 oa (£2.20) 

REGULATORS 
LM3177 Plastic 10220 variable  £1 
LM317 Metal  £2 
7812 Metal 12v 1A  £1.00 
CA30851099 Variable regulator  f 1 
LM338 5A variable £5 

COMPUTER ICS 
8741 Micro Ex equipment £1.30 
8039 Ex equipment £1.00 
4164-15 Ex Eqpt Cl 
27128 25Ons NEW C3.00 
68008 Processor Ex-Equip £5 
27256-30 ex-eqpt £3.00 
2764-30 2176 USED  £2 
1702 EPROM ex equip £6.00 
2732-452716 USED £2 100+ £1.50 
2114 EX EOPT 60p 4116 EX EQPT 70p 
4416 RAM £3.50 
D446C (TC5517AP) £1.50 
ZN427E-8 £4.00 
ZN428E-8 £4.00 

CRYSTAL OSCILLATOR 
1.8342MHz 2/£1.50 

SIL RESISTOR NETWORKS 
8 pin 10K 22K 5/£1.00 
9 pin 22K 5/£1.00 
10 pin 68R 18OR 22K 5/£1.00 

SURFACE MOUNTED 
TRANSISTORS 
BCW31 BCW72 NTAV70 1S2836 min SO/type  100/£2.50 

TRANSISTORS 
BC107 BCY70. Pre formed leads full spec 

20/E1 100/£4 1000/£30 

POWER TRANSISTORS 
POWER FET I RF9531 8A 60V P channel to 220 2/£1 
2N3055H RCA House numbered 5/£2 
2SC1520sim BF259 3/£1 100/£22 
TIP141, 142/146, £1 ea, TIP110, 125, 42B  2/C1 
TIP3513 £1.30 TIP35C £1.50 
SE9302 100V 10A DARL SIM TIP121  2/C1 
2N3055 Ex eqpt tested 4/C1 
Plastic 3055 or 2955 equiv 50p  100/E35 
2N3773 NPN 25A 160V £1.80  10/£18 
BD132 5/£1 

QUARTZ HALOGEN LAMPS 
A1/216 24v 150w  £2.25 
H1 12v 55w (car spot)  £1 .50 

NICKEL CADMIUM BATTERIES 
7.2 Volts 1.8 Aihr C Cells in packs of 6 £5 P&P f 1 

ZIF SOCKETS 
TEXTOOL single inline 32 way. Can be ganged for use with 
any dual inline devices 2/£1.50 

MISCELLANEOUS 
BNC to croc clips lead 1 metre £1  100/C50 
Small Microwave Diodes AEI DC1028A 2/£1 
Moulded inductor 470uH size of a 1 watt film resistor 5/£1 
To- 220 Heat Sink sim RS 403-162 10/2.50 
D.I.L. Switches 10 Way Cl 8 Way 80p. 4/5/6 Way 80p 
180 Volt 1 watt ZENERS ALSO 12V 20/£1 
Olivetti logos calculator keyboard (27) key plus '12 Digit 
flourescent display on driver boad (ie calculator less case, 
transformer and printer)  £1.30 
Plastic Equipment case 9x6x1.25" with front and rear 
panels containing PCB with eprom 2764 -30 and ICS 7417 
LS30 LS32 LS74 LS367 LM311 7805 Reg, 9 way D plug, push 
button switch, din socket £1.50 
VN1OLM 60V 1/2 5ohm TO-92 mosfet  dim. 100/£20 
MIN GLASS NEONS 10/£1 
RELAY 5v 2 pole changeover looks like RS 355-741 marked 
SIC 47WBO5T 2/£1 
MINIATURE CO-AX FREE PLUG RS 456-071 2/£1 
MINIATURE CO-AX FREE SKI RS 456-273 2/£1.50 
STRAIN GAUGES 40 ohm Foil type polyester backed balco 
grid alloy £1.50 ea 10+ f 1 
DIL REED RELAY 2 POLE n/o CONTACTS El 
ELECTRET MICROPHONE INSERT £0.90 
Linear Hall effect IC Micro Switch no 613 SS4 sim RS 
304-267 £2.50 100+ £1.50 
Hall Effect IC UGS3040 + MAGNET £1.00 
OSCILLOSCOPE PROBE SWITCHED X1X10 £10 

CHEAP PHONO PLUGS 100/£2 1000/4E £181 
1 pole 12 way rotary switch  
AUDIO ICS LM380 LM386 £1 on 

51 
555 Timer 5/£1 741 Op AMP  

COAX PLUGS nice ones 4/V1 4 x 4 MEMBRANE KEYBOARD £1.50 

15.000uF 40V SPRAGUE £2.50 (El.25) 
INDUCTOR 20uH 1.5A 5/C1 
NEW BT PLUG + LEAD £1.50 
1.25" PANEL FUSEHOLDERS 5/C1 
CHROMED HINGES 14.5x 1" OPEN £1 on 
TOK KEY SWITCH 2 POLE 3 KEYS ideal for car/home 
alarms £3 
12v 1.2W small wire ended 1 amps fit AUDI VW TR7 SAAB 
VOLVO 10/£1 
12V MES LAMPS 10/£1 
STEREO CASSETTE HEAD £2 
MONO CASS. HEAD £1 ERASE HEAD 60p 
THERMAL CUT OUTS 50 77 85 120C El on 
THERMAL FUSE 121C 240V 15A 5/£1 
TRANSISTOR MOUNTING PADS TO-5/70-18 £3/1000 
TO-3 TRANSISTOR COVERS 10/£1 
STICK ON CABINET FEET 30/£1 
PCB PINS FIT 0.1" VERO 200/£1 
TO-220 micas + bushes 10/50p 100/£2 
TO-3 micas + bushes 20/£1 
PTFE min screen cable 10m/£1 
Large heat shrink sleeving pack £2 
CERAMIC FILTERS 6M/9M/10.7M 50p 100/£20 
TOKIN MAINS RF1 FILTER 250v 15A £3 
IEC chassis plug rfi filter 10A £3 
Potentiometers short spindles values 2k5 10k 25k 1M 2M5 

45// 
new value  
500k I n 500k log  
40Khz ULTRASONIC TRANSDUCERS EX-EOPT NO 
DATA £1/pr 
PLESSEY INVERTER TRANSFORMER 11.5-0-11 5V to 
240v 200VA C6(£3) 

ZENERS 
5.6V IW3 Semikron 50K available  £26/1000 
Supressor OF606 129V BI Directional Zener in 3 amp W/E 
package 5/£1.00 

DIODES lit RECTIFIERS 
BAW76 Equiv I N4148 £60/10,000 
1N4148 100/£1.50 
1N4004/S D4 lA 300V 100/£3 
1N5401 3A 103V 10/£1 
BA1581A 400V fast recovery 1 OC1/£3 
BA159 lA 1000V fast recovery 100/£4 
120v 35A stud 65p 
12 FL10 12A 200V small stud 4/£1.50100/C25 
BY127 1290V 1.2A  10/£1 
BY254 800v 3A 8/£1 
BY255 1300v 3A  £1 
6A 100V Similar MR751 46//E1 

VM88 800mA 100VDIL b/REC 5/£1 
lA 800v bridge rectifier 4/£1 
4A 100V bridge 3/£1 
6A 100v bridge   50p 
8A 200V Bridge 2/£1.25 
10A 200v bridge  £1.50 
25A 200v bridge £2 ea 10/£18 
25A 400v bridge £2.50  10/£22 

SCRs 
2P4M equiv C106D 3/C1 100/£20 
MCR72-6 10A 600v SCR Cl 
35A 600v stud £2 
TICV106D .8A 400v SCR 3/£1  100/£15 
MEU21 Prog. unijunction  3/£1 

TRIACS diacs 25p 
NEC Tri ac ACO8F 600V TO 220 
 5/£2 100/£30 
Discs 4/C1 
TXAL225 8A 400V 5mA gate 2/£1  100/£35 
TRAL 22300 30A 400V isolated stud £4 ouch 

CONNECTORS 
DIN 41612 96way socket (3row) right angle pcb pins 

£1.20 reach 
DIN 41612 64 way a/c plug right angle pcb pins 

£1.00 mil 
34 way card edge IDC connector (disk drive type)... £1.25 
Centronics BBC Printer lead £3.50 
Centronics 36way IDC plug £2.50 
Centronics 36way IDC skt £4 
Centronics 36way plug (solder type) £4 
USED Centronics 36W plug & socket £3 

KEYTRONICS 
MAIL ORDER ONLY 
P.o. Box 634 

Bishops Stortford, Herts, CM23 2RX 
e 0279 505543 : FAX 0279-757656 ADD 15% VAT TO TOTAL 

ELECTRONIC COMPONENTS BOUGHT FOR CASH 

'D 9-way £1, 15-way £1.50: 25-way £2 
37-way £2; 50-way £3.50: covers 50p ea 

WIRE WOUND RESISTORS 
W21 or Slm 2.5W 27R 10 of ono value £1 
R10 OR15 OR22 2R0 4R7 5R0 5R6 8R2 1OR 12R 15R 18R 2OR 
22R 27R 33R 36R 47R 56R 62R 75R 3R9 91R 100R 120R 180R 
390R 430R 470R 56OR 680R 820R 910R 1K15 1K2 1K5 1K8 2K4 
2K7 3K3 3K0 5K0 10K 
ROS (60 malll-ohml 1% 3W 4 for £1 
W22 or Sim 6W 7 of OM value £1 
R47 1190 1R5 3R3 6R8 9R1 1OR 2OR 27R 33R 51R 56R 62R 68R 
1001R 12OR 180R 390R 500R 560R 620R 91OR 1K0 1K2 1K5 1K8 
2K7 3K3 3K9 4K7 10K 
W29 «Wm 9W 6 of ono value £1 
R22 R47 1R0 1R1 15R 56R 62R 68R 100R 120R 180F1 220R 300R 
390R 680R 1K0 1K5 5K1 10K 
W24 or Slm 12W 4 of ono value El 
R50 1R0 2R0 6R8 9R1 1OR 18R 22R 27R 56R 68R 75R 82R 100R 
150R 200R 220R 270R 400R 620R 6K8 8K2 1K0 10K 15K 

WIRE WOUND RESISTORS - BOLT 
ON HEATSINK TYPE 
10 watt 39R, 180R 40p ouch 
25 watt R33, 1R2, 1R5, 4R7, 25R, 100R 50p reach 
50 watt 3R3. SRI. 18R, 27R 60p ouch 

PHOTO DEVICES 
BPW50 Infra red photo Diode 3/£1 
Slotted opto-switch OPCOA OPB815 £1.30 
2N5777  50p only 
TIL81 TO18 Photo transistor   Cl 
TIL38 Infra red LED 5/£1 
OP12252 Opto isolator 50p 
Photo diode 50p 6/£2 
MEL12 (Photo darlington base n/c) 50p 
RPY58A LDR 50p ORP12 LDR 70p 
GREEN or YELLOW 3 or 5mm 10/£1  100/£6.50 
FLASHING RED OR GREEN LED 5mm 50p 100/£35 
LEDS assorted RD/GN/YW INFRE/RED 200/£5 

SUB MIN PRESETS HORIZONTAL 
1K 4K7 10K 22K 47K 1M 10M 15/C1 100/C5 

CERMET MULTI TURN 
PRESETS 3/4" 
1OR 2OR 100R 200R 25OR 500R 50p 
2K 5K 10K 22K 50K 100K 200K 2K2 2K5 47K 500K 2M2 

IC SOCKETS6-pin 15/£1 8-pin 12/£1; 14-pin 10/£1.00; 
18/20-pin 7/£1: 22/24/28 pin 4/£1 40 pin 30p 

TRIMMER CAPACITORS 5/50p 
Grey larger type 2 to 25pF Transistors 2N4427  60p 
Feed Thru Ceramic Caps 1000pF  10/£1 

SOUD STATE RELAYS NEW 10A 
250v AC 
Zero voltage switching Control voltage 8-28v DC £2.50 
40A 250V AC Solid State relays £18 

POLYESTER/POLYCARB CAPS 
1 uF 100v lOmm SIEMENS block polycarb 10k available 

1000/C80 
1n/3n3/5n6/8n2/10n 1% 63v lOmm 100/£6 
2)12 160v rad 22mm 100/C10 
33n/47n 250v AC X rated rad 15mm  10/C1.00 
1). 600V Mixed dielectric 50p on 

STC NTC BEAD THERMISTORS 
G22 220R G13 1K G23 2K G54 50K G25 200K G16 1M 
Reet2O'c directly heated type El each 
FS22BW NTC Bead inside end of 1" glass probe res @ 20'c 
200R £1.00 

BEAD TANTALUM CAPS 
6UB 25V, 47U 3V, 2U2 20V, 10U 10V 12/£1 100/£8 

MONOLOTHIC CERAMIC CAPS 
10n 50V 2.5mm 100/£4.50 
100n 50v 2.5mm or 5mm 100/£6 
100N 50V axial Shortleads 100/£3 
100n ax long leads 100/£6 
100n 50v RAD 0.3" centres 100/C10 

STEPPER MOTOR 4 PHASE 2 
9v WINDINGS 
£3.50  10/C30 

MIN CASH ORDER £3.00 OFFICIAL ORDERS WELCOME 
UNIVERSITIES COLLEGES SCHOOLS GOVT DEPARTMENTS 

MIN. ACCOUNT ORDER £10.00 

P&P AS SHOWN IN BRACKETS (HEAVY ITEMS) 
65p OTHERWISE (LIGHT ITEMS) 


