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NEW BEAR AT 

IT'S HERE AT LAST! 
Bearcat's latest high technology 
scanner is now available in this 
country. It covers 10 mtrs, 6 mtrs, 
Airband, High Band, UHF and 
950MHz. 
The UBC 200XLT is the handheld 
scanner with the latest facilities - 
850-950MHz in 12.5KHz steps, 200 
memories in 10 Banks. 
Super LCD Backlight for discreet 
listening in the dark, detachable 
Nicad pack, CW charger ii £249.00 
(£5.00 P&P). 

ONLY LIMITED STOCKS AVAILABLE 
OUR NEXT DELIVERY IS IN 

TWO MONTHS 

RAYCOM 
COMMUNICATIONS SYSTEMS LTC 

TEL: 021-544 6767 

SUMMER SPECIAL OFFERS 
WHILE STOCKS LAST 

Icom ICR7000 Royal 1300 f.899.00 

corn IC3200E 25W Dual Band Mobile £399.00 

13.1200Mk2 Handheld AM/FM Scanner £99.50 

Sony ICF2001D SW Receiver plus Airband £289.00 

Sony ICF7600DS Super SW Receiver £99.00 

SCANNERS 
YAESU FRG9600 from the company who specialises in fitting extra options. 
as supplied to Government departments and professional bodies We also 
upgradeeKisting models, please call for more details, prices, delivery and 
information 
Yaesu FRG9600 Basic Model Improved S Meter • Sens £465.00 
Yaesu FRG9600/RWC Mk2 60-950MHz N' Connector Fitted (495.00 
Yaesu FRG9600/RWC MK3 HF 100KHz-950MHz plus Mk2 Spec £59500 
Yaesu FRG9600/RWC Mk5 HF 50KHz-950MHz Active Mixer £625.00 
Voeux PAL Mao Unit for obow  f27.50 
Icom ICR7000 25M-2GHZ superb quality professional Ro f 859.00 
kern ICR7030/AH7000 Receiver plus Matching Discone £937.50 
Kenwood RI 1 New 500kHz 950MH: Wide and Narrow AM/FM POA 
Fox VHF-UHF Multi Function Mobile Scanner FM only . £139.00 
Uniden-Bearcat UBC 50XL VHF-UHF 10ch H/held Scanner £95.00 
Uniden-Bearcat UBC 70XL VHF-UHF 20ch Miniature H/held £179.00 
Uniden.Bearcat UBC 1COXL VHF-UHF-Airband H/held Scanner £189.00 
Uniden-Bearcat UBC 175XL VHF-UHF-Airband Desk-Top £175.00 
B.1200 Mk 2 VHF4JHE-Airband-filditery Mend H/held £199.50 
AOR 2002 25-550, 800-1300MHz Desk-Top z Mobile AM- FM £469.00 
Sony Air 7 Top Quality VHF-Airband Handheld Scanner £245.00 
Package deal on above Mk3/5 FRG9600 c w AH7000 discone, G5RV, PA4 
AC Pat tom** receiving stmion HF-UHF including delivery UK mainland 
Add f10000 to above price 

PACKAGE DEAL AVAILABLE ON ALL MAKES 

IF IT'S GOOD, WE STOCK IT! 

A new concept in Amateur Radio . . . mien 2830 
It's here at last! A beautifully-made processor-controlled full feature lOw (20w PEP) 
inultimode transceiver with LCD readout and all functions necessary to work DX 
with Sporadic 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 Metre 
Multimode? How much is the Uniden 2830 Ten Metre Multimode and a 2 metre 

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. * S.A.E. for copy of Review. 

Features 
* All modes, AM/FM/USB/LSB/CW * Scanning feature, up and down steps on mic 
* LCD readout of frequency/functions * Selectable frequency steps, 1 °kHz, 1 kHz, 100Hz. 
* CW with Sidetone * Ten metre band selectable in 500kHz steps 
* FM bandwidth compatible with VHF/UHF * Build-in VSWR meter and protection circuit 
* 10Watts continuously variable o/p AM and FM * Superb receiver sensitivity -.3uV FM 

Just TEN of the many reasons for choosing the UNIDEN 2830 

THIS PRODUCT IS EXCLUSIVE TO RAYCOM, WE ARE THE U.K. DISTRIBUTOR. WHOLESALE ENQUIRIES WELCOME 

HANDHELDS 
= Extended Receiver coverage available, call for details 

YAESU FT727R/FN84A 2 5W (5W) DUAL BANDER C W CHRGR £395 00 

YAESU FT23R/FBA10 25W 15Wi 2MTRS £229.00 
YAESU FT73RÍFNB10 25W (5W) 70CMS CAN CHARGER £259.00 
'ICOM MICRO 2E 25W 2MTR HANDHELD WITH CHARGER £209.00 
CTE1600 ISAME AS ICOM IC2E) C/W NICAD CHARGER £7900 
Many other types of handheld stocked, pease enquire 

SHORT WAVE RECEIVERS 
Yoesu FRG8800 Shod Wave 10010ft-30PM all Mode + Mem...£189.00 
Venus FRG8800/FRV8800 as above with VHF Cony lifted _8.679.00 
Icon, ICR-7I Top Grade CommunIcallons 
Sony PRO8OHENFIF Handheld Scanner c/w 

Many more makes and models In stock, PLEASE CALL FOR 
DEUVERY COSTS and any advise or information, or 
(Insured pod and packing £10.00, Carrier £12.50) 

£649.0 

We imp 

ma 

FREE fi 

the mixing perfor-
to B which gives you 
mance of higher priced 

ailable from Raycom, buy it 
e if you want SECOND BEST! 

YPESU IS STILL BEST VALUE FOR 
MONEY! 

ALL CURRENT YAESU AND ICOM HF 
RIGS STOCKED, CALL FOR A DEALI 

MOBILES 
YAESU FT211RH 45W 2MTR MOBILE WITH FREE 
1/4 WAVE ANT 
YAESU FT212RH NEW 45W 2MTR MOBILE DVS FEATURE 0 
*ICOM IC28E 2MTR 25W MOBILE WITH FREE 5/8 ANT 
Alma) Dual Band ALD-24E 
ICOM IC48E 70cm 25W 
KOM IC320:1 Dual Bond 25W  

Many other types and melee . n 

9 00 
9 00 

8 00 
IAL f399 

Pi liT4GLES 

AS ABOVE C, W NICADS CHRGR £425.00 

A11- 
DE STANDARD ACCESSORIES £399.00 

025 (STD)WITH 25W LINEAR AMPLIFIER £489.00 
2 6MTR 25W MULTIMODE STANDARD ACCES £399 00 

RMK2 6MTR 25W MiM AS ABOVE C'W NICADS CH £425 00 
FT79ORMK2 NEW 70CM 2 5,N MULTIMODE DUE OUT SOON £499.00 

10 metre band amateur transceiver 

Matching transverters 
2M transverter £169. 
6M transverter 
Package De Tb 

4. II 
AN, -NNAS & ACCESSORIES 

 £399 00 Post ETD 

AT RAYCOM. CUSHCRAFT, BUTTERNUT. HY-GRAIN 
, JAYBEAM, TONNA. MET. HAM-M ROTATORS. Call for full 

s, prices. avoilobilry and delivery costs. 
ICOM AH7000 SURER 250-1300MHz DISCONE.. £79.00 
HAMM° ROYAL 1300 WILMA» DISCONE £65.00 
BUTTERNUT HFOV REVERT_ £159.00 
BUTTERNUT HF5B BUTTERFLY .£239.00 

G8ICW-IYPE as above tor use with 75 OHM.. £23.50 
G81(W-TYPE 2X 71 TRAPS ONLY LESS CABLE........ £9.95 
RAYCOMAIRBANDN1f SOL ELEMENT DISCONE ..£12.50 
RAYCOM DISC ONE VHF 60-60CAAH£ BE S0239 ....................... £29.50 
MFJ HE ATU's .£42-£242 
RAYCOM CAST GUTTERMOUNT Cm S0239/COAX £8.50 
GAMMA TWIN 2 METRE SUM JIM Krtiric £14.50 
MIRAGE UNEARS VHF  POA 
MIRAGE UNEARS UHF  POA 
hils above popular producto POST FREE 

(UK mainland only) 

ROYAL 1300 W1DEBAND D1SCONE 
Following the huge success and popularity of 

the 25-1300MHz, wideband discone antenna 

- Icom AH 7000 & Welz - Diamond D109 with 

transmit facilities on VHF-UHF amateur 

bands, Raycom decided to persuade a UK 

manufacturer to make a "BRITISH COPY!" at 

a very competitive price! 

COMPLETE WITH PROFESSIONAL CABLE & 

CONNECTORS AT ONLY £65.00 

P&P f5. 

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

=1:13=1 
VISA 

RAYCOM gives you MORE 
PURCHASING POWER! 

FOR FAST SERVICE PHONE IN YOUR ORDER 
WITH ANY MAJOR CREDIT CARD OR IN MOST 
CASES WE CAN OFFER YOU INSTANT CREDIT 
OF UP TO f1,000.00 ISUBJECT TO STATUS. 
RAYCOM ARE LICENSED CREDIT BROKERS. APR 
29.8%, SUBJECT TO VARIATION. FREE CREDIT 
ON CERTAIN PRODUCTS AT M.R.P. PRICES. 50% 
DEPOSIT AND SIX MONTHLY PAYMENTS, 
PLEASE TELEPHONE FOR MORE DETAILS AND 
APPLICATION FORMS. 

Racreditcard YC°m I NEW INFOLINE 0836 282228 
  available 5-9pm (weekdays only) 

COMMUNICATION SYSTEMS 

FOR THE BEST IN AMATEUR RADIO 

EASY TO GET TO, 
CALL IN, u+ 

EASY PARKING 

M5 
Junction 2 

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

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

PLEASE TEL: 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, AND PLENTY OF PARKING FACILITIES AND EASIER TO GET TOI 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! 
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ON THE COVER  
This month's cover features the DX-PC link software 
package from Thurlby Electronics. The software 
package interfaces a Th url by DSA524 or DSA511 
digital storage adapter to an IBM compatible 
computer. 
Full details on (0480) 63570 
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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 
item 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, at all times. 

Whilst every care is taken when accepting 
advertisements we cannot accept feserrirsibildv 
for unsatisfactory transactions We wiii. however. 
thoroughly investigate any complaints 
The views expressed by contributors are not 

necessarily those of the publishers 
Every care is taken to ensure that the contents 

of this magazine are accurate. we assume no 
responsibility for any effect from errors or 
omissions 

CENTRE ELECTRONICS 
* EDDYSTONE ORIGINAL WORKSHOP + 

INSTRUCTION MANUALS * 

Here are just a few examples of the ones available: 
Models EC 958 i, £7.50 each, models 1000/1, 1002, 1004 £4.00 each, models 

1570, 1590, 1830, 1837, 1838 - £4.75 each, models 990R. 990S, 1990R, 1990S, £5.50 
each Prices include post 8. packing- UK only. Overseas enquiries welcome. Please 
enquire about other models not listed ALSO about the limited quantity of NEW 

spares that we have in stock for many Eddystone Receivers including Dial Plates, 
Knobs, Transformers, Valves and many other service parts. 

EA12, 770S, 770R, 880, 830 EC964 fif £8.00 each; 960, 910, 770U (f. £6.00 each, 730, 850 ,r 
£5.00 each, 920, 504, 640, 680, 358, 950, 930 fif £4.00 each: 940, 909, 556, 659, 750, EC10 fir 
£3.50 each, 888, 840, 870, 820, 670, 730/1A, 740, 720, EB37, E835 @ £3.00 each 

* EDDYSTONE COMMUNICATION RECEIVERS * 

Spare valve kits - (ex factory stock) 
Each kit contains a full set of replacement valves, dial lamps 
for each reciever kits available for: 

Model 640 £19.00 per kit 
Model 730 £19.00 per kit 
Model 770R £25.00 per kit 
Model 830 £20.00 per kit 
Model 840 £18.00 per kit 
Model 880 £28.00 per kit 
Model 888 £19.00 per kit 
Model 940 £19.00 per kit 
Model EA12 £18.00 per kit 

Please state model type/mark when ordering. Spare valves 
available for other models. All valves can be supplied seperately. 
Prices include postage and package. 

345 Stockfield Road, Yardley 
Birmingham B25 8JP 

Tel: 0676 32560 
Good prices for Eddystone receivers or spare parts 

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 
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ADVERTISING RATES & INFORMATION 

DISPLAY AD RATES 
e series rates for consecutive insertions 

NON ma z wIdds ma ad apace 1 beau* 3 homes 6 Issues 12 Issues 

61 x 90 1,tipage £91 00 £86.00 £82.00 £73 00 

128 x 90 or 61 x 186 ia page £160.00 £150.00 £145.00 £125.00 

128 x 186 or 263 x 90 '/'2 page £305.00 £290.00 £275.00 £245.00 

263 x 186 1 page £590.00 £560 00 £530.00 0475.00 

263 x 394 double page £1140 00 £1070 00 £1020.00 £910 00 

COLOUR AD RATES 
depth me z width ere 

128 x 186 or 263 x 90 

297 x 210 

ad space 

1,2 page 

1 page 

colour rates 
exclude cost 

of separations 

1 Issue 

series rates for consecutive insertions 

3 issues 6 Issues 12 Issue. 

£420 DO 

£810 00 

£395.00 

£760.00 

£375 00 

£730.00 

£335 00 

£650 00 

SPECIAL POSITIONS 
Covers Out ide back cover 20% extra, inside covers 10% extra 
Bleed 10% extra (Bleed area = 3075 220) 
Facing Matter 15% extra 

DEADLINES 'Dates affected by public holidays 

Sep88   14Jul 88  

Oct 88 11Aug 88 

Nov88 15 Sep 88 

Dec88 13 Oct88 

20JulEt8 22Jul 88 11Aug 88 

 17Aug 88 19Aug 88 8Sep 88  

 21 Sep 88 23 Sep 88 13 Oct 88  

 190ct 88 21 Oct 88 10Nov88 

CONDITIONS ift INFORMATION 
MISS RATES 
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 series 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 

COIN 
Except for County Guides copy may be changed 
monthly. 

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

For illustrations just send photograph er artwork 

Colour Ad rates do not include the coat of 
separations 

Printed — web-offset Overseas payments by International Money Order 
PATISENT Commission to approved advertising agencies is 
Above rates exclude VAT 10% 
All single insertion ads are accepted on a pre-
payment basis only, unless an account is held CONDITIONS 
Accounts will be opened for series rate advertisers 10% discount if advertising in both Radio 8 
subject to satisfactory credit references Electronics World and Amateur Radio A voucher 
Accounts are strictly net and must be settled by copy will be sent to Display and Colour advertisers 
publication date only 

Ada accepted subject to our standard conditions. 
FOR MMUS INFORMADON cobrucy available on request 
Radio & Electronics World. Sovereign House Brentwood, Essex CM14 ASE 
10277) 219876 

34 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement NOVEMBER 1988 
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PHONE 
0474 60521 

P.M. COMPONENTS LTD 
SELECTRON HOUSE, 

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

TELEX 
966371 
TOS PM 
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0F239 0.42 BC328 0.10 13F154 0.20 50101 0.49 
AU106 0.95 50337 0.10 BF177 0.38 80103 0.55 

AYI02 2.95 130338 0.09 13E160 0.27 50303 0.95 
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BC1078 0.11 B0461 0.35 BF158 0.22 66939 0.45 
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60117 0.19 BCY33A 19.50 BF195 0.11 60108 1.69 
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BC1395C 0.20 BD131 0.42 BF199 0.14 BU126 1.60 

BC140 0.31 50132 0.42 , BF200 0.40 BU204 1.55 
50141 0.25 BD133 0.40 50240 0.20 BU205 1.30 19015V 2.15 

60142 0.21 BDI 35 0.30 BF24I 0.15 BU206 1.39 190341/ 2.15 

BCI43 0.24 50136 0.30 BF245 0.30 13U208A 1.52 19038V 3.95 
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BC149 0.09 BDI 39 0.32 BF259 0.28 503265 1.50 TIP25 0.40 
BC153 0,30 00140 0.30 BF271 0.28 BU407 1.24 TIP29C 0.42 
50157 0.12 130144 1.10 8F271 0.26 130408 1.50 TIP30C 0.43 

BCI 59 0.09 501500 0.29 BF273 0.18 BUSCO 2.25 180310 0.55 
BC161 0.55 00159 0.05 8F335 0.35 BU508A 1.95 11P320 0.42 
BC170B 0.15 50160 1.50 BF336 0.34 130526 1.90 TIP33C 0.95 
BC171 0.09 50166 065 BF337 0.29 50807 2.25 TIP340 0.95 
BC171A 0.10 60179 0.72 BF338 0.32 BUY20 2.15 TIP4I A 0.45 

BC17113 0.10 80182 0.70 5F355 0.37 BUY6913 1.70 TIP41 C 0.45 
60172 0.10 60201 0.83 5F362 0.38 BUY71 2.50 TIP42C 0.47 

B017213 0.10 50202 0.65 6F363 0.05 BUV41 2.50 TIP47 0.65 
Bc 1720 0.10 60203 0.79 BF371 0.25 MJ3000 1.95 T I P48 0.65 
8C 738 0.10 130104 0.70 BF394 0.19 MJ E 340 0.40 TIP50 0.65 

BC174A 0.09 80222 0.40 BF422 0.32 MJE350 0.75 TIP120 0.60 
BC177 0.15 60223 0.59 B F423 0.25 MJE520 0.45 TIPI25 0.65 

60170 0.15 50225 0.48 BF457 0.32 MJE2955 0.95 TIP142 1.75 
130182 0.10 00232 0.35 BF458 0.36 MPSA13 0.29 TIP146 2.73 

BD233 0.35 B 0.68 M 49 0:305 1 T.11PP,16,15 02..8905 

BD236 0.49 M RP SF2A3972 
MRF450A 

ln se 7,en. 
T I P3055 0.55 

AI 1•977o In 

SN 7474 1.50 
SN 7421 0.05 
SN 76023N 3.95 
SN76110N 0.89 
S6761155 1.25 
06761315 1.30 
SN 7622605 

2.95 
S5762276 1.05 
S6762285 2.95 
SN755336 1.65 
SN76650N 1.15 
0576660N 0.90 
STK011 7.95 
ST6014 7.95 
STK015 5.95 
STK018 7.95 
RTK025 11.95 
STK032 7.95 
STK078 11.95 

STK085 8.95 
ST6415 7.95 
ST6433 5.95 
ST 6435 7.95 
ST6437 7.95 
STK439 7.95 
ST6461 11.50 
STK463 11.50 
STK0015 7.95 
ST80029 7.95 
STK0039 7.95 
TA706 I AP 1.50 
TA7072 2.65 
TA7073 3.50 
TA7108P 1.50 
TA71 20P 1.65 
TA7120P 2.50 
TA7130P 1.50 
TA7137P 1.00 
TA7146P 1.50 
TA7176AP 2.95 
TA7I 93P 3.95 
TA7203 2.95 
TA7204P 2.15 
TA7205AP 1.15 
17208 1.95 
TA7222AP 1.80 
TA7227P 4.25 
TA7228P 1.95 
TA7310P 1.80 
TA7313AP 2.95 

TA7314P 2.95 
TA7321P 2.25 

TA7609P 3.96 
TA7611AP 2.96 
TA7629 2.50 
TAA310A 3.30 
TAA320A 3.50 
TAA350A 1.95 
TAA550B 1.95 
TAA570 1.95 
TA-8621 3.96 
TAA6320S 2.96 
TA-86018 1.95 
TAA 700 1.70 
TAA930 3.96 
TBA120AS/B/C 

1.00 
SA/SS/I/O 
TBA395 1.50 
TBA396 0.75 
154406 2.56 
T8A4800 1.25 
TBA5I0 2.50 
TBA5100 2-643 
TBA520 1.10 
TBA5200 1.10 
TBAS30 1.10 
TBA5300 1.10 
15540 1.25 
TBA5400 1.35 
TBA5500 1.96 
TBA560C 1.40 
TBA5600 1.46 
TBA570 1.00 
TBA651R 2.60 
TBA673 1.95 
TBA720A 2.43 
TBA750 1.95 
TBA7500 5.65 
TBA800 0.51 
TBA810AS 

1.65 
TBA810P 1.65 
TBA820M 0.75 
TBA8200 1.45 
TBA890 2.50 
TBA920 1.66 
TBA950/20 

2.35 
TBA990 1.49 
TBA9900 1.49 
TCA270 1.60 
TCA270S0 

1.50 
TCA650 2.50 

TCA760 3.50 
TCA803 2.50 
TCA800 6.95 
TCA830S 1.95 
T0A900 2.30 
TCA940 1.65 
TOA440 2.20 
TDAI001 2.95 
TIDA10003A 

3.95 
TDAI COMA 

2.50 
TIDA1010 . 2.15 
TDA10005 2.25 
ID-81035 2.60 
ID-81037 1.95 
TDA1044 2.10 
TDA1170 1.96 
TDAI 180 2.15 
TDA12700 

3.96 
1001327 1.70 
TDA20002 1.96 
TOA20003 2.96 

1.95 
2.95 
2.80 
3.95 
2.50 
1.95 
2.50 
1.96 
1.95 
1.96 
1.95 
2.15 
2.15 
2.95 

TDA2010 
TDA2020 
TDA20361 
102140 
TDA2I 50 
TDA2151 
TDA2160 
TDA2524 
TDA2530 
TDA2532 
TDA2540 
TDA2541 
TDA2560 
TDA2571 

1044060 2.96 
TDA41300 2.50 
TDA9503 3.15 
101509 1.35 
UPC41C 3.50 
UFC566H 2.95 

UPC57502 
2.75 

UPC10001H 
1.95 

UP01020H 
2.95 

UPC1024FI 
1.50 

UPC1025H 
1.95 

UPC1028H 
1.95 

UPC1032H 
1.50 

UPC1158H 
0.75 

UPC1167.C2 
1.95 

UPC1181H 
1.25 

UPC1182H 
2.95 

UPC1185H 
3.95 

UPC11919 1.50 
UPC 1350C 

2.95 
UPC13530 

2.45 
UPC1360 2.95 
UPC1365C 

TDA258I 2.95 3.95 
TDA2582 2.95 UPC20002H 
100.2593 2.96 1.913 
TDA2600 6.50 UPD2114LC 
TDA2610 2.50 2.50 
TDA2511A 1.95 555 0.35 
TDA2540 3.60 556 0.60 
1002655 4.50723 0.50 
TDA2630A 2.75 741 0.35 
TDA2690 2.45 747 0.50 
TU-83310 2.95 748 0.35 
ID-83510 3.60 780e 0.60 
TDA3560 3.06 7805 0.65 

7812 0.65 
7815 0.65 

131/X36-150R 
0.20 

59%38-603R 
0.50 

BYX55-600 
0.30 

BYX71600 
1.75 

BZX71 0.15 
BZX61 0.15 
5Z008 0.10 
BZY95030 0.35 
CS48 8.00 
CS10613 
MR510 
MR512 
0A47 
OA90 
0A91 
0A95 
00202 
162108 
16238 
1523C 
1523ER 
1523WE 
164001 
154003 
154004 
164007 
154148 
154448 
155401 
165402 
155403 
165406 
165407 
11144 
I11923 
1772002 

16.50 
0.66 
0.66 
0.15 
0.10 
0.15 
0.10 
0.40 
5.00 
2.95 
2.95 
4.95 
4.95 
9.04 
0.04 
0.05 
0.06 
0.02 
0.10 
0.12 
0.14 
0.12 
0.13 
0.16 
0.10 
0.15 
0.10 

WHIRLWIND BLOWS IN 

ZENER DIODES 
0Z061 Seres 0.13 
BZY88 Series 0.20 

MHF453 17.50 
MR F454 26.50 
MRF455 17.50 
MRF475 2.95 
MRF477 14.95 
0016W 2.50 
0023 9.50 
0025 1.50 
0026 1.50 
0028 5.50 
0029 4.50 
0032 5.50 
0C42 1.50 

0C44 1.25 

0045 1.00 
01: 70 1.00 
0071 0.75 
0072 2.50 
0075 1.50 
0081 1.00 
0084 1.50 
00139 12.50 
00171 4.50 
00200 4.30 
00201 5.50 
00205 10.00 
0200088 1.45 
R2009 2.50 
020106 1.45 

R2322 0.58 
02323 0.66 
92540 2.48 
RCA 16029 0.95 
RCA 16039 0.85 
RCAI6181 0.85 
600,16334 0.00 

60016335 0.86 
RCA16572 0.65 
520600 0.95 
SKE5F 
T60215 
16027V 

T 6029V 
T6036V 
19002V 

T90111/ 

1.45 
0.45 
0.43 
0.45 
0.55 
0.55 

0.75 

TV106 1.50 
TV106/2 1.50 
ZRF0112 18.50 
251100 6.50 
251308 1.35 
251711 

262219 
252626 
252905 
253053 
253054 
253055 
252702 

253703 
253704 
253705 
253706 
253708 
2193733 
2N3773 
253792 
254427 
254444 

255294 

255296 
255298 
255485 
255496 
2SA329 
22S8A74185 
05 

200496 
200784 

200785 
200789 
2SC931D 
250937 
2501034 
2001096 
2501106 
2501124 

2001162 
2S011727 
2001173 
2001364 
2501413A 

2501449 
2001628 

2501678 
2001945 
2001953 
2001957 
2001969 
2001985 
2502028 
2002029 
2502091 
2502098 
2002314 

2002371 
2SC931D 
2S 0325E 

20619 
20633 
2SK105H 
30688 

0.30 
0.28 
0.55 
0.40 
0.40 

0.59 
0.52 
0.12 
0.12 

0.12 
0.20 
0.12 
0.12 
9.50 
2.75 
1.35 
1.95 
1.15 

0.42 
0.48 
0.60 
0.45 
0.95 

0.95 
0.55 

0.80 
0.80 
0.75 
0.75 
0.55 
0.95 
1.95 
4.50 
0.80 
2.50 
0.95 
0.95 
2.20 
1.15 

0.50 
2.50 
0.50 
0.75 
1.50 
3 75 
0.95 
0.80 
2.95 
1.50 
1.15 
1.95 
0.85 
2.95 
0.80 
0.36 

0.95 
1.65 
0.55 

0.55 
1.50 
0.95 

Ur.,ccrsal 
Decca 30 
Decca 80 
Decca 100 
Decca 120 
Decca 1730 
GEC 2040 
GEC 2110 
ITTCVC1-9 
ITT CV02025 30 
ITT 09045 
Philips G815501 
Philipe 09 
Pye 697 
Oye 713 4 lead 
Pye 713 5 lead 
Oye 731/25 
Rank A774 
Rank 0823 
Rank 720A 
Siemens 79676 r 
Siemens Europa 
Thorn 1500 
Thorn 1600 
Thorn 3500 
Thorn 8000 
Thorn 8503 
Thorn 9000 
Thorn 9603 
TVII Stick 
TV13 Stick 
TV18Stick 
1020 Stick 

5.45 
6.35 
6.95 
8.95 
6.95 
6.35 
5.45 
6.95 
6.35 
6.35 
6.95 
8.95 
6.00 
6.50 
8.50 
8.50 
8.50 
6.35 
6.95 
8.98 

6.95 
7.50 
5.45 
5.45 
7.95 
6.95 
7.15 
8.50 
8.50 
0.90 
1.25 
1.10 
1.40 

IT HAD TO HAPPEN - P M COMPONENTS 
HAVE NOW EXPANDED THEIR INTERESTS IN 
THE AUDIO MARKET WITH THE FORMATION 
OF A NEW ASSOCIATE COMPANY SELEC-
TRON (UK) LTD WHO ARE THE SOLE UK 
DISTRIBUTORS OF THE ACKNOWLEDGED 
USA MARKET LEADERS IN INTERFACE 
TECHNOLOGY CAN NOW OFFER IN THE UK, 
THEIR VAST RANGE OF CONNECTORS, 
ADAPTORS, CABLES, MULTICORES, IN FACT 
JUST ABOUT EVERYTHING FROM A JACK 
PLUG TO A KILOMETRE 0F52 PAIR GABLE EX 
STOCK, WITH THE EMPHASIS ON QUALITY, 
PRICE AND GOOD SERVICE. 

IF YOU D LIKE MORE INFORMATION AND 
HAVE BONA FIDE TRADE STATUS, LET US 
KNOW AND WE'LL MAIL YOU FULL DETAILS. 

ESP GUITAR SPARES 

ALSO AVAILABLE IS A FULL RANGE OF ESP 
GUITAR SPARES INCLUDING NECKS, 
BODIES, PICKUPS, BRIDGES. KNOBS, 
SCREWS, SCRATCH PLATES, TREMS, HUTS, 
AND RETAIL PRICE LITS. BONA FIDE TRADE 
ENQUIRIES SHOULD BE MADE DIRECT TO 
SELECTRON (UK) LTD. 

UNE OUTPUT TRANSFORMERS 
Decca 80 7.95 
Decca 100 7.95 
Decca 1700 Mono 9.95 
Decca 1730 8.23 

Decca 2230 8.25 
GEC2040 7.50 
0E02110 14.50 
Grundig 1500 15.45 

Grundig 5010-6010 
2225011-6011 13.45 
ITT CVC20 8.20 
ITT0VCZ 0 /30/32 8.20 
Philips G8 8.50 
Philips G9 8.95 
PhilipsG11 13.95 
Pye 691/697 11.50 
Oye 713/715 11.50 
Pye 725 10.95 
Oye 731 9.95 
RMB 720A 12.40 
Rank Murphy T18A 10.00 
Rank Murphy 720A 12.50 
Rank Murphy A640 8.50 
Rank Murphy 0823 11.50 
Tandberge 90 11.15 
Telefunken 711A 11.16 
Thorn 1500 (15KV) 15.48 
Thorn 1590 9.50 
Thorn 35001EHTI 9.50 
Thorn 8000 23.50 
Thorn 8500 17.50 
Thorn 9000 19.50 
Thorn 9800 22.40 
Thorn Mains 
Transformer 30063500 9.70 

VIDEO HEADS 
NEW RANGE - LOWER PRICES 

If in doubt please phone quoting your model 
number and we will confirm the head you require 
311556 For Ferguson/JVC 2 7.50 
3HSSUIN For National Panasonic/Philips 29.50 
3H0S3N For National Panasonic/5V777/330 39.50 
311SSI9/4HSS For National Panasonic 29. 50 
3HSSH For Hitachi 35.00 
3HSSU3N For National Panasonic 35.00 
3HSSP For Sharp 35.00 
3HSS6NA For National Panasonic Industrial 75,00 
3HSSU2N For National Panasonic 39.50 
3HSSSF For Fisher/Fidelity 35.00 
3FISS171 For Ainstrad/Saisho/Triurnph 35.00 
PS385 For Sony SLC5 67 etc 35.00 
PS357 For Toshiba 39.50 
00482S For Sony SLC20/30 etc 39.50 
PS583S For Sony SLC8/C9 etc 49.50 
Ph•hpr, V20f,C 65.00 

VIDEO BELT KITS 

JVC H63330/3600 
Hitachi VT II /33 
Hitachi VT5000 
Hitachi 010000 
National Panasonic 
NV300333/340 2.95 
National Panasonic 5920005 

3.75 
National Panasonic NV777 

9.70 

Akal VS93000/9500/9600 2.75 
Amstrad 7000/Sasho 
Triumph 000000000 49819621 50 
Ferguson 3916 2.75 
Ferguson 3V22/JVC 
1483360/3660 2.10 
Ferguson 31/23/JVC 1487705 

1.50 
Ferguson 3V29/JVC HP7200 

2.75 
Ferguson 3V31/JVC HP7650 

2.75 
2.75 
2.75 
2.95 
1.25 

National Panas........7:V3WC0 
3.75 

National Panasonic NV7000 
2.75 

National Panasonic 
NV95035610/8620 3.75 
Sanyo VTC5000 1.50 
Sanyo VT05300 1.75 
Sanyo VT05500 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 3.50 
Sony T9 2.95 
Sony SL300013 3.75 
SonySL8000/8080 4.50 
Toshiba 7540 3.50 
Toshiba 960C 1.50 

CATHODE RAY TUBES 

A small selection from 
our stock of 10,000. 
Please add £3 additional 
carriage per tube 
CRE1400 
010.2100H 
010-2300H 
D13-610GH 
013-611G H 
013-6300H 
014-150GH 
D14-1730M 
0I4-181GM 
014-200GM 
016-100CH/97 
0G7 32 
OH3-91 
F16-101G M 
F21-130GR 
F31-12LD 
M14-100GM 
MI 7-151GVR 
M23-112GV 
M31-182GV 
631-184W 
M31-190GR 
631-325G H 
M36-141W 
1040120W 
SE5FP31 
31301 
3WP1 
95447GM 

£35.00 
45.00 
35.00 
59.00 
59.00 
59.00 
75.00 
53.00 
53.00 
75.00 
65.00 
45.00 
55.00 
75.00 
75.00 
75.00 
45.00 

175.00 
55.00 
53.00 
65.00 
55.00 
35.00 
75.00 
59.00 
55.00 
19.50 
18.50 
75.00 

A SELECTION FROM 
OUR STOCK OF 

BRANDED VALVES 

A1714 24.50 
01834 7.50 
A1998 11.50 
02087 11.50 
02134 14.95 
02293 0.50 
02426 33.50 
02599 37.50 
02792 27.50 
A2900 11.50 
03283 35.95 
ACSP3A 4.95 
AC/S2PE 

850 
AC5 PEN 4.50 
AC/TH I 4.00 
ACT22 59.75 
AH221 39.00 
AH238 39.00 
AL60 8.00 
ANI 14.00 
ARP12 2.50 
ARP34 1.25 
ARP35 2.00 
AZ11 4.50 
51153 225.00 
BL63 2.00 
BR191B 

395.00 
55450 67.00 
68452 85.00 
BS810 55.00 
BS8I4 55.00 
80894 250.00 
5117 25.00 
8158 55.00 
8158 55.00 
C1K 27.50 
03E 22.00 
032 20.00 
C3M 17.95 

01134 32.00 
C1149/1 

195.00 
C1150/1 

135.00 
01534 32.00 
OCA 3.50 
0024 6.50 
061086 3.50 
C61007 3.50 
065676 6.50 
065675 7.50 
CV Nos prices 
on request 

03A 27.50 
041 4.50 
063 1.20 
DA41 22.50 
042 17.50 
DA90 4.50 
DA100 175.00 
DAF9I 0.70 
DAF96 0.65 
DC70 1.75 
0090 3.50 
DCX-4-5000 

23.00 
28.50 
28.50 
2.50 

35.00 
35.00 
39.00 
22.00 
32.00 
1.00 
0.60 
1.25 
1.25 
8.50 
1.50 
0.90 
1.20 
1.50 

DEI 16 
DEI 18 
DET20 
DET22 
DE 123 
DE 124 
DE 725 
DE 729 
DF9I 
DF92 
DF 96 
DF97 
DG 10A 
DH63 
DH 77 
0691 
DK92 

4 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement NOVEMBER 1988 



É3EJ P.M. COMPONENTS LTD 
PHONE SELECTRON HOUSE 

0474 60521 SPRINGHEAD ENTERPRISE PARK, SPRINGHEAD ROAD 
FAX NO.0474 333 762 GRAVESEND, KENT DA11 8HD 

TELEX 
966371 
TOS PM 

A SELECTION FROM OUR 
STOCK OF BRANDED VALVES IContd1  

IDL35 2.50 
DL63 1.00 
13L 70 2.30 
DL73 2.50 
01.91 3.95 
DL92 1.25 
DL93 1.10 
DL96 2.50 
DLSIO 13.50 
DLS16 10.00 
DM70 3.95 
DM160 6.50 
DOD-00679.50 
0751 1.50 
DY86/87 0.75 
07802 0.85 
E55I. 49.50 
E8OCC 19.50 
E80CF 12.50 
E8OF 18.50 
E8OL 29.50 
ELM CC 5.50 
081L 12.00 
E82CC 4.30 
E83CC 4.50 
E83F 5.50 
E86C 9.50 
E88C 7.95 
E88CC 3.50 
E88CC Mol-
lard 4.95 
E88CC-01 6.95 
E9OCC 7.95 
E9OF 7.96 
E919 4.50 
E92CC 3.95 
E99F 6.99 
01301. 18.50 
EIBOCC 9.50 
0180F 6.30 
E182CC 9.00 
E186F 8.50 
E188CC 7.50 
02351. 12.50 
E280F 19.50 
E28.3CC 12.00 

E28.8CC 17.50 
E810F 25.00 
01148 1.00 
EA50 1.00 
EAS2 55.00 
EA76 1.95 
EA79 1.95 
• EABC80 1.50 
EAC91 2.50 
EAF42 1.20 
0634 1.50 
01341 3.05 
0691 0.85 
EBC33 2.50 
EBC41 1.95 
EBC81 1.50 
EBC90 1.95 
EBC91 1.95 
08E80 0.95 
E8F83 0.95 
EBF89 0.70 
EC95 7.00 
EBL1 4.50 
EBL2I 0.50 
0052 0.75 
EC70 1.75 
EC81 7.93 
EC86 1.95 
0038 1.95 
EC90 1.50 
EC91 5.50 
EC93 1.50 
EC95 7.00 
EC97 1.10 
EC8010 12.00 
ECC32 3.50 
ECC33 3.50 
ECC35 3.50 
ECC81 1.50 
ECC81 Special 
quality 2.25 
ECC82 0.85 
ECC82 
Philips 1.95 
ECC83 0.95 
ECC83 
Brimer 2.15 
ECC83 
PhiIles 1.95 
ECC83 
Siemens 2.50 
ECC83S 3.50 
ECC85 1.00 
ECC86 2.75 
ECC88 1.00 
ECC89 1.50 
ECC9I 2.00 
ECCI89 2.50 
ECC8010 6.95 
ECC803S 6.95 
ECC804 0.60 
ECC2000 7.95 
ECF80 1.15 
ECF82 1.15 
ECF86 1.70 
ECF200 1.05 
ECF202 1.05 
ECF801 0.85 
ECF804 6.50 
ECF805 2.50 
ECF806 10.25 
ECH3 4.50 
ECI-14 4.50 
ECI-135 3.50 
ECH42 1.50 
ECH81 1.75 
EC983 1.00 
EC1-184 1.00 
ECH200 1.50 
ECL80 0.60 
EC L82 1.00 
ECL83 2.50 
ECLI44 0.74 

OC LOS 0.95 
ECL86 0.95 
ECL805 0.95 
E F37A 2.30 
EF39 1.50 
E F40 4.50 
0F42 3.50 
EF50 2.50 
E F54 4.50 
E F55 4.95 
EF70 1.20 
0073 3.50 
EF80 0.55 
EF83 3.95 
E F85 0.50 
EF86 2.25 
EF86 Mu/ad 

4.80 
EF86./CV.4085 

5.00 
EF89 1.50 
EF91 1.96 
EF92 2.15 
EF93 1.50 
0094 1.50 
EF95 1.05 
EF86/CV4085 

5.00 
EF97 0.90 
EF98 0.90 
EF183 0.75 
EF184 0.95 
EF731 4.50 
EFI300 11.00 
EF804S 19.50 
EFBOSS 25.00 
EF8065 25.00 
EF812 0.65 
EFL200 1.50 
EFP60 3.50 
0990 0.72 
0090 1.50 
EL32 0.96 
EL33 5.00 
EL34 2.96 
01.34 S le-
mans 4.50 
EL36 2.50 
EL36 Mollard 

3.95 
EL37 9.00 
EL38 9.00 
EL41 3.50 
EL42 2.00 
EL509 Mol-
lard 7.60 
EL71 4.50 
EL81 6.96 
EL83 7.50 
EL84 Mallard 

3.60 
ELEUI Sin-
mans 2.50 
EL85 4.50 
EL86 1.76 
EL90 1.75 
EL9I e.00 
EL95 1.75 
ELI52 15.00 
0L360 6.75 
01500 1.95 
ELSO4 1.95 
EL506 5.95 
ELSO9 5.25 
EL519 6.95 
E L802 3.65 
EL821 5.95 
E L822 12.95 
E LL80 22.50 
06434 12.50 
04,183 1.05 
EM84 1.65 
06485 3.95 
06487 2.30 
0632 15.00 
EN91 1.95 
0692 4.50 
751 0.80 

0770 7.50 
0781 2.35 
0782 1.15 
0783 1.50 
EY84 5.95 
0786/87 0.50 
0788 0.83 
E791 5.50 
E7500A 1.50 
07802 0.70 
0235 1.00 
EDO 2.75 
0241 2.75 
0280 0.75 
0281 0.75 
0290 1.50 
FW4-800 2.95 
G55/1K 9.00 
G 180/2M 6.93 
0240/2D 9.00 
GC108 17.50 
GC1OD 17.50 
GC10/46 17.50 
GC10/ 4E 17.50 
GC12/ 48 17.50 
GD86W 6.00 
GDT120M 5.00 
GNI 6.00 
GNIO 15.00 
0610G 4.00 
GS10C 16.50 
GS1OH 12.00 
GS12D 12.00 
GTIC 14.00 
GU20 35.00 
GU50 17.30 
GXU1 13.50 
GXU3 24.00 
GXU5OSS 

14.50 

G7501 1.50 
Y1302 1.50 

GZ32 2.50 
GZ233 4.50 
GZ234 2.50 
G2237 4.50 
HE4C90 1.95 
9093 2.50 
HUI 3.60 
91.90 3.50 
9L1300 3.50 
KT8C 7.00 
0733C 3.50 
0136 2.00 
0144 4.00 
0145 4.00 
K761 5.00 
0163 2.00 
0766 USA 

9.95 
166 GEC 

25.00 
167 9.00 

1(177 Gold lion 
11.95 

KT8I 7.00 
01138 USA 

10.95 
0188 
Selectron 

15.00 
0788 GEC 

22.50 
KTW61 2.51.• 

KTW62 2.50 
07W63 2.00 
KT263 2.50 
LB7-20 95.00 
LS9B 0.95 
64508 195.00 
M5143 155.00 
M5199 295.00 
M8079 6.00 
648082 7.50 
M8083 3.25 
M8091 7.50 
M8096 3.00 
M8098 5.50 
M8099 3.00 
M8100 5.50 
648136 7.00 
M8137 7.95 
648161 6.50 
M8162 5.50 
648163 5.50 
M8190 4.50 
M8195 5.50 
M8196 5.50 
M8204 5.50 
M8223 4.50 
M8224 2.00 
648225 3.93 
ME1400 3.50 
ME1401 29.50 
1.101402 29.50 
MHLD6 4.00 
MS4B 5.50 
MU14 3.50 
637 12.50 
678 9.85 
062 1.30 
0A2WA 2.50 
0A3 2.50 
082 1.50 
OB2WA 2.50 
0C3 2.50 
003 2.50 
0M4 2.50 

441.93 
0788 Selectron 

17.60 
6188 Gold lion 

18.95 
KTW61 2.50 
619962 2.50 
KTW63 2.00 
07263 2.50 
LB7-20 95.00 
LS9B 5.95 
M506 195.00 
645143 155.00 
M1599 295.00 
M8079 6.00 
M8082 7.50 
648083 3.25 
648091 7.50 
M8096 3.00 
M8098 5.30 
M8099 5.00 
648100 5.50 
M8136 7.00 
M8137 7.95 
M8161 6.50 
M8162 5.50 
648153 5.50 
648190 4.50 
M8195 6.50 
648196 5.30 
648204 5.50 
M8223 4.50 
M8224 2.00 
6401490 2.00 
ME1401 29.50 
ME1402 29.50 
MHLD6 4.00 
MS4B 5.50 
MU14 3.50 
637 12.50 
678 9.85 
083 1.50 
0A2WA 2.50 
0A3 2.50 
082 1.30 
OB2WA 2.50 
0C3 2.50 
003 2.50 
0M4 2.50 

36456 3.00 
0M6 1.75 
09P43 2.50 
ORP50 3.95 
P61 2.50 
P41 2.50 
PABC80 0.75 
PC86 0.75 
PC88 0.75 
PC97 1.10 
PC900 1.25 
PCC134 0.40 
PCC85 0.55 
PC088 0.70 
PCC89 0.70 
PCCI89 0.70 
PCC805 0.70 
PCC806 0.80 
PC E82 0.80 
PC F80 0.65 
PC F82 0.60 
PCF84 0.65 
PCF86 1.20 
PCF87 1.25 
PC F200 1.80 
PCF201 1.80 
PCF801 1.35 
PC F802 0.85 
PC F805 1.25 
PC F806 1.00 
PC F808 1.25 
PCH200 1.50 
PCL82 0.85 
PCL83 2.50 
PCL84 0.75 
PC LI35 0.80 
PCL86 0.85 
PCL805 0.90 
PD500 5.95 
PE 1.100 69.00 
P0625 2.00 
PEN4ODD 3.00 
PEN45 3.00 
PEN45(3D 3.00 
PEN46 2.00 
PFL200 0.95 
PL36 1.75 
PL38 1.50 
PL81 1.25 
PL82 0.00 
PL83 0.52 
PL84 0.78 
PL500 1.10 
PL504 1.15 
PL508 1.75 
PL509 4.85 
PL519 4.95 
PL802 6.00 
PL802T 3.50 
PL820 2.96 
PY32 0.60 
PY33 0.50 
PY81 0.70 
P182 0.70 
PY83 0.70 
PY88 0.65 
PY500A 1.95 
OVE100 0.79 
PY801 0.79 
083-300 72.00 
083-1750 

130.50 
0B5-3500 

595.00 
0E03-10 4.95 
00E02-5 19.50 
00E03-12 7.96 
00E03-20 

35.00 
00E06-40 

45.00 
00V02-619.50 
00V03-10 5.50 
00V03-10 
Mallard 15.00 
00V03-20 

25.00 
00V06.404 

27.50 
00V06-40A 
Mallard 39.50 
00V07-50 

55.00 
00203-20 

42.50 
00206 40 

45.00 
0575/20 1.50 
057540 3.00 
0592/10 5.00 
0S95/10 4.83 
05108/45 4.00 
05150/15 8.95 
0S150/30 1.15 
OS150/40 7.00 
051200 3.95 
051202 3.95 
OS1203 4.15 
051205 3.95 
OS1209 3.15 
OS1212 3.20 
051213 5.00 
051218 5.00 
OU37 9.50 
OV03-12 6.50 
OV06-20 29.50 
OV08-1005 

145.00 
003-125 72.00 
0Y4-250 72.00 
074-400 85.00 
R10 4.00 
Rh 4.50 
R16 12.00 
617 1.50 
R18 2.50 

919 2.50 
920 1.20 
91169 55.00 
R5559 9.50 
1101-125 4.95 
RG 1 -240A 

14.50 
RG3-250A 6.50 
RG3-1250A 

35.00 
902025 02.50 
RP718 2.50 
RPY43 2.50 
9P782 2.50 
963-250 15.00 
RR3-1250 

35.00 
S6F17 5.95 
S6F33 28.95 
511E12 38.00 
530/2K 0.50 
S104/1K 10.00 
5109/10 15.00 
S130P 5.95 
SC1/800 5.00 
SC1/1100 0.00 
SC1/1200 5.00 
SC1/1300 6.00 
SCl/1400 6.00 
SP41 5.00 
SP6I 3.50 
ST11 5.00 
STV280/40 

11.95 
SU42 4.95 
782-5/300 

95.00 
182.300 

195.00 
7B3-750 

11500 
763-2000 

450.00 
TBL2-300 

395.00 
TE3L2-500 

495.00 
TC04/10-02 

45.00 
7003-100 

35.00 
1D03-10F 

35.00 
7D02A 4.95 
19328 050.00 
TH2321 4.95 
TP2620 5.50 
7711 1.50 
1118 45.00 
1121 45.00 
7722 39.50 
11100 69.00 
TIR-31MR 

435.00.. 
172-125A 86.00 

174 400 85.00 
TY7-6000A 

500.00 
178-600W 

365.00 
7752/250 

375.00 
U18-20 2.75 
UI9 11.95 
U24 2.00 
U25 0.90 
U26 0.90 
U35 3.50 
037 9.00 
U41 6.95 
050 2.00 
U82 3.00 
U191 0.70 
U192 1.00 
0193 1.00 
0251 2.50 
U801 3.50 
UABC80 1.00 
UAF42 1.95 
UBF80 0.60 
UBC41 3.95 
UBC/31 1.50 
UBF89 1.00 
UBL21 1.75 
UC92 1.20 
UCC84 0.70 
UCC85 0.60 
UCF80 1.00 
UCH21 2.50 
uCH41 2.50 
UCH42 3.95 
UCH81 1.00 
UCL82 1.75 
UCL83 2.50 
UF.11 2.25 
UF42 2.25 
UFO() 1.75 
UF85 1.20 
UF89 2.00 
U1.41 10.00 
UL44 3.50 
UL84 1.50 
UL85 0.85 
UU5 3.50 
UU6 6.00 
UU7 8.00 
ULI8 9.00 
UY41 3.50 
0785 0.70 
V235A/1K 

250.00 
V238A/1K 

295.00 
V246A/2K 

315.00 
V2406/10 

225.00 
V241C/1K 

195.00 
V4S3 12.00 
VLS631 10.95 
VP4B 9.50 
VP41 4.95 
VR7-30 3.00 
V1:4101 2.50 

VR105 30 2.50 
V9150/30 2.50 
VU29 4.50 
VU39 2.50 
W21 4.50 
W61 4.80 
8077 5.00 
W81M 4.50 
W729 1.00 
W739 1.50 
024 4.50 
041 4.50 
X66/X65 4.95 
076M 1.95 
)4C24 1.50 
0C25 0.50 
XFW47 1.50 
XFW50 1.50 
XGI-2500 

75.00 
XL628F7 7.50 
XhIPI2 2.50 
091-1600A 

49.50 
091-3200A 

79.50 
%R1-6400A 

149.50 
765 6.95 
701100 75.00 
YJI020 42.50 
7J1060 265.00 
71_1060 195.00 
YL 1070 195.00 
75.1071 195.00 
75.1290 05.00 
701440 450.00 
277 1.20 
2300T 5.00 
2302C 12.00 
Z359 9.00 
2520M 4.00 
2700U 9.50 
2759 19.85 
28030 10.95 
ZA1000 12.50 
2A1001 1.50 
2M1001 12.00 
2M1005 8.00 
ZM 1020 6.00 
2M 1021 8.00 
ZM 1023 7.95 
ZM1041 14.00 
ZMI082 9.00 
2M1064 10.00 
21.41175 0.50 
2641177 9.00 
2M1202 55.00 
2M1263 4.00 
163 4.50 
1A E4 3.50 
1602 3.50 
1822 10.00 
1827 55.00 
1835A 45.00 
1663A 75.00 
103 2.50 
15561 2.50 
1828 25.00 
185 0.90 
155 1.50 
114 1.00 
104 1.75 
105 1.00 
1028 2.50 
2A3 10.50 
2ASISA 11.50 
287 2.50 
2822 09.50 
2C36 70.00 
2C3941 32.50 
2C3913A 39.50 
2C40 37.00 
2C42 29.50 
2C43 60.00 
2C51 2.50 
2CY5 1.50 
2021 1.05 
2021W 3.15 
2E22 49.00 
2E26 7.05 
2.155 295.00 
2025 36.00 
2025 Raytheon 

75.00 
2626 95.00 
2029 250.00 
21(48 140.00 
2056 250.00 
2X2A 5.00 
3A/1076 12.00 
36/1066 9.00 
3A/1098 11.00 
3A/110K 12.00 
3A/1410 11.50 
3A/1443.1 7.50 
3A/I47J 7.50 
3A167M 10.00 
3A3A 3.95 
3.64 1.10 
3.45 4.30 
3AT2 3.35 
3822 25.00 
3824 12.00 
3626 24.00 
3828 15.00 
3826 1.50 
3C45 39.50 
3C 5308067 

650.00 
3CY5 1.50 
30216 29.50 
3E22 49.50 
3E29 39.50 
3EJ7 1.95 
39 0.40 
3.1 1700 

1480.00 
3L 0.40 
304 2.50 
4-65A 73.00 

4-2500 85.00 
4-4ocis 87.50 
10066 425.00 
4832 35.00 
48/55113 

125.00 
480744, 1.75 
4826 1.95 
4C28 25.00 
4C35 145.00 
OCX125C 
Eimac 150.00 
4CO25013 45.00 
4CO293BM 

66.00 
4C)(2501( 

118.00 
4C250FI 125.00 
4CX350A 

100.00 
4CX350F 95.00 
4CX1000A 

425.00 
4CX15006 

475.00 
4CX5000A 

1000.00 
4021/4-125A 

85.00 
4032 125.00 
4007 2.25 

40V7 2.25 
4JC6A 2.95 
4076 1.50 
40150A 35.00 
40500A 350.00 
5A/102D 9.50 
SA152M 9.00 
5A163K 10.00 
5A170K 5.25 
5A-180M 9.00 
SA-206K 10.00 
SAM8 2.15 
5658 1.20 
58-110M 10.00 
50-254M 14.50 
5B-255M 19.50 
58-256M 15.00 
5B-257M 15.00 
58.258M 14.50 
5C22 125.00 
5C L8A 2.50 
5,980E 

1950.00 
5LJ8 2.95 
5940E1 5.50 
59407 4.95 
STA 5.95 
STBA 1.95 
5040 4.50 
504013 4.50 
5V40 2.50 
504 4.95 
57301 1.95 
523 4.50 
52401 2.50 
6/301.2 0.70 
6A203K 9.00 
6A7 4.95 
6A8 1.50 
6AB7 4.50 
6AC 7WA 2.00 
6A G5 2.50 
6607 1.95 
6AH6 3.50 
66)4 3.50 
6AJ7 2.00 
6AK5 1.95 
6606 2.50 
BALS 0.85 
6A M4 3.25 
6AMS 6.00 
6A M6 1.95 
6ANS 4.50 
6AN8A 4.50 
6.605 1.75 
6608 1.00 
OARS 5.95 
6AS5 1.50 
6A S6 2.50 
6AS7G 4.30 
6AT6 1.95 
6.418 1.75 
6AU4GT 2.00 
660501 4.50 
6AU6 0.95 
6AV6 1.95 
6AW8A 3.50 
6A0407 1.95 
641.738 1.95 
6AZ8 4.50 
688G 1.50 
61310 1.95 
6BA6 1.50 
6BA7 4.50 
6BA8A 3.50 
6BC8 0.85 
60E6 1.50 
68060 3.00 
6896 1.95 
61398 1.50 
6BJ6 1.50 
6604 6.50 
681.6 85.00 
6BL8 1.15 
66M6 115.00 
6696 1.65 
6668 3.95 
61305 0.95 
6607A 1.50 
6697 4.95 
60S7 5.50 
663W6 5.35 
6BW7 1.50 
6626 2.50 
6627 2.95 
6C4 1.50 
6C5 1.95 
6C6 3.50 
6C8G 1.50 
6C9 4.95 
6CA4 4.45 

6CA7 3.50 
6C f35 3.95 
6C86 1.95 
6C D6GA 4.50 
6CF6 1.98 
6CG7 4.30 
6CH6 5.95 
6CL6 3.25 
6C L8A 1.50 
6CM7 2.95 
6CS6 0.75 
6CS7 0.95 
6CW4 8.00 
6C08 2.50 
6DC6 2.35 
60J8 1.00 
6006 1.50 
6005 8.50 
60068 2.50 
6076A 1.50 
60W413 3.50 
6E5 3.95 
6067 2.50 
6068 2.50 
6088 1.75 
6EJ7 0.85 
60M5 2.30 
60647 2.50 
6EV8 1.75 
6EV7 295 

6EW6 1.50 
6F1 2.00 
6F5 5.50 
6F60 2.50 
6F7 5.30 
6F13 3.00 
6F 14 1.00 
6E17 2.75 
6F23 0.60 
6F24 1.28 
6F25 1.213 
6E28 1.25 
6032 1.25 
6F33 12.50 
6FHS 6.50 
6F448 5.95 
601.2 4.50 
6F07 4.50 
6005 3.95 
6GH8A 2.50 
6006 3.95 
6GJ7 0.85 
60646 2.05 
6057 2.15 
6GV8 0.95 
6GW8 2.50 
6075 4.95 
6076 2.50 
691 9.50 
6H6 2.50 
6H6GT 1.95 
6967 1.95 
6HF8 2.50 
6HM5 2.50 
6905 3.50 
6HS6 4.95 
6958 2.95 
6926 3.50 
6.14 2.15 
6JAWA 3.15 
6J501 2.50 
6.16 2.00 
517 4.15 
6J70 4.15 
6JB6A 7.95 
6JE6C 7.50 
6JM6 7.50 
6.1086 2.50 
6JS6C 8.50 
6K7G 2.00 
6080 3.00 
6006 6.95 
6006.4 6.95 
60M8 2.50 
6L1 2.50 
6L6GC 2.95 
GL6GC USA 

6.50 
61.601 2.95 
6L6WGC 5.50 
61. 7 3.50 
6L15 3.15 
6L19 3.95 
6LJ8 2.30 
61.020 1.15 
6L F6 7.50 
61.06 7.50 
6P28 2.00 
60701 1.50 
597 3.13 
69HHEI 10.00 
6S4A 1.50 
6SA7 1.35 
65C7 1.50 
6097 1.35 
65J7GT 1.20 
6S07 1.35 
6SL7GT 1.95 
6SN7GT 1.05 
650707 1.50 
6557 1.95 
6T8 1.50 
6U6GT 3.50 
6070 3.50 
6U8A 1.50 
6V6G 1.25 
6V6GT 1.95 
6W4GT 1.95 
676G 3.95 
6026 1.00 
6X4 1.50 
60501 1.00 
6050T7 1.00 
6X8A 2.25 
766 4.50 
7AU7 1.50 
766 3.50 
787 2.50 
708 4.50 
7J7 5.50 
74.7 7.50 I 
71. 1.50 
707 4.50 

774 
668 
8810 
8805 
8CWS 
8088 
8007 
1002 
100E7 
100%8 
10E88 
10E1N] 

2.50 35A3 3.011 eV 2.50 3.50 
35A5 4.50 5718  6.15 

2.50 2.50 

1.95 3535CL65GT 24 ..00) 55,72265 2.30 
1.50 2.50 

2.50 
1.25 
1.97 

42 

31859553E077 553 .95 . 1.95955 5555:7765420397 
40006 5.50 5,51 

6.50 

2.50 

2.95 
1.85 
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1.95 SOAS 1.50 5823 9.50 
2.95 50135 Les 51379WA 5 .50 

111000P00117 0 2.50 50E95 1.50 5863 05•00 
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12A6 3.95 540)76 42..5095 • 58588946 3193:51 

12AD6 1.50 7581 
3.5p 5899 4.50 

12606 5.50 75C1 4.50 5963 1.75 

1 . 
i?A2A>t.r756GT 1112E8 0361 7 so 4.50 

5965 2.13 
1.85 

112AT7 1.16 .50 

63 8.50 6005 
6021 3.65 

85A1 3.75 
112AT7WA 2.50 6.30 85A2 2.95 6057 6058 3.95 

112AU6 1.50 90AV 17.50 6059 3.73 
12AL/7 0.85 90C1 3.50 6060 2.25 
126V6 1.95 90CG 17.50 6062 4.50 
12AVI 2.50 90CV 17.50 6063 2.00 
12AXIGTB 91AG 9.00 6064 3.25 

12AX7 0.95 92AV 19.50 6072 6.95 
1.60 92AG 19.50 6067 7.00 

I2AX7WA 2.30 95A1 6.50 6080 13.50 

124177 3.96 108C1 2.50 6132 10.50 
6080WA 9.50 12AX7S 7.95 100E1 10.00 

128A6 2.50 150C1 N 9.00 66114366 13 9.50 
2.30 12B4A 4.50 150132 .50 

128E6 1.98 150C2 2.50 6146W 12.50 
I28H7A 3.50 15oC4 2.50 6155 72.00 
1281.6 1.75 18567 1.50 6156 72.00 

6157 2.50 1122887973 195 A 3.. 211 80 
2300 1::05: 6158 3.20 

12C8 3.50 2310 15.00 6189 4.50 

6620205 6.95 1 
12CA5 1.96 250TH 150.00 6.65 

120068 3.50 328A 15.00 :O7 1 4.50 2.50 
12C06 1.20 307 3.00 

12DW4A 3.50 404A-10 0.95 
12026 3.95 4436256A5 3813:0000 6299 250.00 
12E1 19.50  6350 3.50 , 

12FX5 1.95 705A 12.50 6360 4.50 
12E14 38.00 572B 65.00 

6386 14.50 

12057 3.96 708.6 8.00  6442 75.00 

12907 3.95 7136 25.00  6443 7.00 

I2J7GT 3.50 724A 275.00 6550 RCA 

6463 7.50 12J5GT 3.98 723A/B 75.00 

120707 1.50 726A 75.00 6550 GE 1105..9% 
12JZ8 2.95 725A 273.00 

50 1122,(0801; 11..9955 70276 7.50 6688 
8016 15.00 6761 . 

125701 1.50 
1256701 1.95 
12507 4.75 807 

805 59.00 

802 23.00 
803 14.95 

5.50 66688;09 22:55330 S8 12.50 

• 11.50 
9.95 

2.50 
7.95 

12PE13A 63.00 

12SJ7 1.50 
12SN7GT 1.05 8,1 

80 131 858.._01/4 .15 , 5.95 8.50 
2.00 

12007 1.95 808 
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I3D9 3.20 7054 7167 13.85 
3.95 
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9.00 

12SW7 3.50 812A 35.00 4.95 

I6H 

1497 3.50 954 
15E 
16A03 51..93°5 959585A 1.00 '527 
16075 2.95 1299A 0.60 7551 

1143860E7 .2..5050 1883672336A 95.00 
13097 2.95 843 
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Although civil aviation is one of the 

most highly developed and rapidly 
expanding industries in the world, sur-
prisingly, space technology has, so far, 
made remarkably little impact. 
Three systems are being used or 

developed, two of which are shared with 
other users. They are: COSPAS-SAR-
SAT, an international search and rescue 
system; Naystar, an American global 
positioning system, and Skyphone, an 
air-to-ground telephone system for 
passengers. 

COSPAS-SARSAT 
It has long been believed that if the 

doppler shift on a signal relayed by a 
satellite moving in an accurately known 
orbit is measured, then the position of 
the transmitting station can be deduced 
to a reasonable degree of accuracy. 
This concept was proved by Canadian 

scientists in 1975 using an early OSCAR 
satellite. As a result, an international 
programme was set up culminating in 
1980 with the launch by the Soviet Union 
of COSPAS-1, the first satellite dedi-
cated to search and rescue. This carried 
a basic transponder of which the input 
frequency was 121.5MHz, the VHF 
emergency frequency. The following 
year COSPAS 2 was launched, followed 
by SARSAT by the United States which 
was carried on the weather satellite 
NOAA-E. 
The equipment carried by both Soviet 

and United States satellites is basically 
similar, except that the SARSAT also 
carries a transponder for 243MHz, the 
UHF distress frequency. 

In simplest terms, the principle of the 
COSPAS-SARSAT system is that a series 
of satellites in low polar orbit listens for 
distress signals. When received, these 
are relayed to a Local User Terminal 
(LUT) where, using a measurement of 
doppler shift on the frequency of 
transmission and a precise knowledge of 
the satellite orbit, the origin of the 

distress signal can be derived. This 
information is passed to the Mission Co-
ordination Centre (MCC), which in turn 
alerts the appropriate Rescue Co-
ordination Centre (RCC), which insti-
gates the search and rescue operation in 
accordance with normal practice. 
The system has much to commend it, 

not the least because within the first 
eighteen months of operation it provided 
data on 85 distress incidents from which 
214 persons were rescued. 
The accuracy, too, has been remark 

AVIATION ELECTRONICS 
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able, for working on a database of nearly 
200 cases where an Emergency Locator 
Transmitter (ELT) was located, the mean 
radial error was less than nine miles. 
Despite this success, the system has 

severe limitations. 
Currently, the satellites are operating 

in conjunction with a generation of ELTs 
and EPIRBs (Emergency Portable 
Indicating Beacons) which were never 
designed for operation with satellites. 
Many of these operate with very low 
power (50 — 100 milliwatts), which 
provides very poor signal strength at 
satellite altitudes. 
Secondly, the present system operates 

in real time, therefore requiring that both 
the emergency beacon and the LUT be 
visible to the satellite at the same time. 
This severely limits the geographical 
area over which service can be provided. 
As a result of this there are large areas of 
the world, particularly over the Pacific 
Ocean, where no service is provided. 

In order to overcome these difficulties 
and further broaden the capabilities of 
the system, an additional frequency 
(406MHz) is being introduced. 
The new generation of emergency 

The COSPAS-SARSAT basic concept 

r--1 
1  

beacons is designed to work with the 
satellites. In addition to the distress 
signal as radiated by the current genera-
tion, this equipment will also be 
designed to radiate a unique identifica-
tion and digitally encoded message 
giving details of the distress situation 
and position in latitude and longitude. 
The new satellites will be capable of 

recording any distress signals received 
and retransmitting when interrogated by 
a ground station. Thus the limitation that 
both distress beacons and LUT must be 
in range of a satellite in order to obtain a 
'fix', no longer applies and world-wide 
coverage will at last be possible. 
Furthermore, due to the higher fre-

quency of transmission, doppler shifts 
will be greater and the position of the 
distress site will be determined to a far 
higher degree of accuracy. 

Naystar 
There has always been a requirement 

for a world-wide navigational aid with an 
accuracy of a few metres. With the 
introduction of the Naystar Global Posi-
tioning System (GPS) it would appear 
that this ideal has been very closely 
approached. 
The development of the Naystar GPS 

began in 1973 when the USAF, Army, 
Marine Corps, Navy and Defence Map-
ping Agency combined their technical 
resources to develop an accurate space 
based navigational system. 

EmergenCy LOC/tOr Tronsmftleir 

EmergenCy Pos,t,on Indlcating 

Red", Beacon 
Local User Terrn.nai 

M,spon Control Cent', 

Rescue Coord.natIon Center 

Seafch and Rescue 
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As with many systems, the basic 
principle is relatively simple: namelythat 
a number of satellites in orbit each 
radiates a series of precisely timed radio 
signals. The user notes the time at which 
the signals are received and from the 
delay of each due to transit time and 
knowledge of the position of the satellite 
at the moment of transmission, calcu-
lates his distance from each and thus his 
position. 
Simple though this basic concept may 

be, in practice difficulties abound and as 
a solution, an aid has been developed 
which is capable of resolving the user's 
position on earth to better than 100 
metres for civilian equipment and 
approaching an order better for military/ 
survey purposes. 

The spacecraft 
The constellation of satellites will 

ultimately comprise 18 in six separate 
orbital planes plus an additional three 
for operational back-up. 
For navigational purposes, each satel-

lite transmits signals on two frequencies 
in L band: 1575.42 and 1227.6MHz, these 
being known as the L1 and L2 signals 
respectively. Two modulations are used: 
precise (P), intended for military/survey 
applications, and Coarse/Acquisition 
(C/A) for general use. The L1 signal will 
carry both modulations but L2 will carry 
either P or C/A but not both. 
Four further frequencies are carried 

on each satellite, these being: two S 
band channels for refreshing the pre-
calculated spacecraft position memor-
ies and correcting the satellite clock 
from ground stations, and a further L 
band and a UHF channel for the 
spacecraft's second payload. The signals 
are radiated from a shaped beam aerial 
which provides a power level of at least 
-66dBW to users. 
The navigational information is simul-

taneously provided on two frequencies 
in order that any inaccuracies due to 
refraction effects in the ionosphere may 
be eliminated, these being approx-
imately inversely proportional to the 
square of the frequency. 
Each Naystar satellite has a weight of 

850kg (18621b). It orbits the earth at a 
height of 10,898 nautical miles with a 
period of 12 hours in one of six orbital 
planes each inclined at 55° to the 
equator. It is expected that each satellite 
will have an operational life of about 
seven and a half years. 

The information channels 
The C/A signal is a pseudo-random but 

predetermined digital signal, unique to 
each satellite, of 1023 bits clocked at a 
rate of 1.023Mbps and repeats con-
tinuously. Each sequence, therefore, 
occupies one millisecond. 

In addition to the pseudo-random 
code, the satellite also radiates a data bit 
stream at 50bps. This provides informa-

An artist's impression showing a constellation of 
18 Naystar satellites and their orbital planes of 
trajectory 

Naystar receiving equipment. The aerial (left) is 
designed for low speed aircraft and helicopters. 
This equipment is manufactured by Canadian 
Marconi 

tion on the status of the space vehicle; 
the time synchronisation information for 
transfer from the C/A to the P code; the 
parameters for computing the clock 
correction, the ephemeris of the space 
vehicle and the corrections for delays in 
the propagation of the signal through the 
atmosphere. In addition, it contains 
almanac information which defines the 
ephemerides and the status of all the 
other space vehicles, this being required 
for use in signal acquisitions. Provision 
is also made for the inclusion of special 
messages. 
The navigation message is formed in 

five subframes each six seconds in 
length. These combine to make a 
complete data frame of 1500 bits occupy-
ing 30 seconds. 

Repeat Interval of Frequency 
P-code 

Reset 7 days 

Frequency 10.23MHz 

C/A code 

Epoch 1 millisecond 

Frequency 1.023MHz 

L1 RF frequency 154x10.23-1575.42MHz 

L2 RF frequency 120x10.23-1227.6MHz 

The precision (or P) code is also 
pseudo-random, but the data rate is 10 
times higher at 10.23Mbps but as this is 
intended for military and survey pur-
poses only, it will not be discussed 
further here. 
The precision timing of the transmis-

sions of each satellite is controlled by an 
on-board atomic clock of 10.23MHz 
nominal frequency whose accuracy is 
such that it would gain or lose only one 
second every 36,000 years. Even this, 
however, is not sufficiently accurate. The 
space vehicle timing is, therefore, reg-
ularly compared with caesium clocks 
maintained by the Master Control Sta-
tion (MCS). Corrections are then trans-
mitted to the satellite from where they 
are relayed to users via the 50bps data 
stream. 
The pseudo-random codes, which are 

synchronised to the space vehicle time, 
are maintained within 976 microseconds 
of the GPS system time in order to 
preclude secondary control problems, 
such as almanac word length limitation, 
which would otherwise arise. 

All frequencies in the satellite are 
derived from, and synchronised to, 
integrals of the 10.23MHz frequency 
standard. See table below left. 

Resolving the signal 
On the face of it, the determination of 

the distance of the spacecraft would be 
simple - merely compare the time of 
arrival of the signal with the user 
equipment internal clock and, knowing 
the speed of transmission of electro-
magnetic radiation, derive the distance 
between user and spacecraft. Repeat the 
process with two or three other satellites 
and from these results derive the user's 
position. 
Unfortunately, life is not quite so 

simple, so techniques have to be 
developed to allow for the real world 
situation. 
The first task of the user's receiver is to 

synchronise with the received satellite 
transmission. This is achieved by 
generating an internal pseudo-random 
code, identical to that radiated by the 
satellite in use which is then compared 
with the received signal. When correla-
tion is obtained, the time of receipt of the 
signal can then be determined. 
This, however, could be subject to 

considerable ambiguity, for the C/A code 
epoch is just one millisecond. As the 
speed of electromagnetic radiation is 
186,000 miles per second, this corres-
ponds to a distance of 186 miles. 
However, the satellite is positioned in a 
high orbit and in general the spacecraft 
to user distance will be in excess of 
11,000 miles- a transit time in the order of 
60 milliseconds. This ambiguity is 
resolved by inverting the phase of the 
stream at 50Hz, ie every 20 milliseconds. 
Some ambiguity will still remain, but it 
would be hoped that the user has some 
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idea of his position — certainly within the 
3,000 miles which this represents! 
With the C/A signal synchronised 

within the receiver and the ambiguity 
resolved, the 1.023MHz pseudo-random 
signal may be used as markers to 
interpolate between the 1 millisecond 
(186 mile) repetitions, ie to approx-
imately 960ft. Further interpolation 
within the set will provide even further 
accuracy. If the distance to two other 
satellites is then determined, the user's 
position may then be derived. 
Such accuracy of distance determina-

tion is, however, dependent on very 
accurate synchronisation between the 
spacecraft and user equipment clocks, 
for every nanosecond discrepancy will 
result in a 1ft error. 
Unfortunately, the cost of inclusion of 

a clock of such accuracy within the user 
equipment would make the installation 
of GPS equipment totally uneconomic. 
Another means of deriving the GPS time 
had, therefore, to be sought and this was 
achieved by the use of a fourth satellite 
for obtaining a positional fix. 

In understanding this technique, let us 
first consider that the user is at a position 
described by the co-ordinates Ux, Uy, Uz, 
and the satellite is at range R1 at position 
co-ordinates: X1, Y1, Z1. The clock bias 
(ie the discrepancy between user clock 
and GPS time) = CB, then: (X1—Ux) + 
(Y1 — Uy) + (Z1 — Uz) = (R1 —CB). . .(1). And 
for the second, third and fourth satel-

lites: (X2—Ux) + (Y2 —Uy) + (Z2—Uz) = 
(R2—CB).. (2), (X3—Ux) + (Y3—Uy) + 
(Z3—Uz) = (R3—CB).. (3), (X4—Ux) + 
(Y4— Uy) + (Z4—Uz) = (R4—CB)...(4). 

In these equations, the values for X1, 
Y1, Z1, X2, Y2, Z2, X3, Y3, Z3 and X4, Y4, Z4 
are provided by the satellites and R1, R2, 
R3 and R4 are measured times. This 
leaves only Ux, Uy, Uz (the user's 
position) and CB (the clock bias) 
unknown. With four equations, solutions 
for all unknowns are possible, this being 
achieved within the receiver using 
iterative techniques. 

In order to maintain the full possible 
accuracy of the Naystar GPS system, the 
satellites are monitored and updated C 
least once a day by the Master Control 
Station. These updates include clock 
correction factors, satellite ephemeris 
constants (orbital elements) and 
information on the current status of the 
earth's ionosphere. 
Corrections are also made for relativity 

effects in accordance with Einstein's 
special and general theories of relativity. 
Due to this, for example, allowance is 
made that the user equipment is affected 
by stronger gravity than is experienced 
by that on the satellite. For this, the 
satellite clock frequency, nominally 
10.23MHz, is offset to 10.2299999945MHz. 
Experience with the Naystar GPS 

system indicates that, despite the con-
stellation of satellites being incomplete, 
the accuracy of the system is higher than 

originally invisaged, reaching about 15 
metres using the C/A code and about 6 
metres with the P code. 

Sicyphone 
For several years passengers on 

internal flights within the United States 
have been able to make telephone calls 
to subscribers within that country. The 
system, however, uses VHF communica-
tion between the aircraft and the ground 
station and is subject to problems of 
limited range etc. 

In contrast, Europe approached the 
problem from another angle in more 
senses than one — by using an lnmarsat 
satellite. 
Europe's first public satellite 

telephone call from an aircraft was made 
on 2nd June this year from a Jetstream 
aircraft (G-RAVL) belonging to Racal 
Avionics. 
The tests from the Racal aircraft will be 

followed in late 1988 by a trial commer-
cial service for passengers travelling on 
two British Airways Boeing 747 aircraft 
operating the transatlantic and African 
routes, and eventually by a full commer-
cial direct dial service available to all 
airlines by mid-1989. 
Using the Inmarsat satellite network, 

this will offer passengers a direct dial 

telephone service to 185 countries 
world-wide as well as facilities for the 
transmission of aircraft operational 
telephone and data traffic. 

The small size of Racal's big blade Skyphone antenna in relation to a 747 aircraft is demonstrated below. The inset shows a close up of the antenna 
design (Photo courtesy of Racal Avionics) 
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The Racal Avionics Jetstream aircraft G-RAVL which is currently being used in the Skyphone trials 

The telephone transmission uses a 
digital coding system operating at 
9.6kbit/s which, with an added signalling 
channel and error correction gives a 
total signalling rate of 21kbit/s. 
This is radiated from the aircraft to the 

satellite on a frequency of 1.6GHz using a 
power of 70 watts to a 10dBic gain blade 
aerial. This array is electronically steer-
able over 40 degrees in elevation and 80 
degrees in azimuth. 

The received signal at 1.5GHz is first 
passed to a Low Noise Amplifier (LNA) 
which, even allowing for losses in the 
pre-LNA filter, exhibits a noise figure of 
better than 2.5dB. This amplifies the 
signal sufficiently to permit long cable 
runs to the aircraft equipment racks 
where the remainder of the equipment is 
housed. 
The signal from the aircraft is relayed 

by the lnmarsat Atlantic Ocean Region 

Goonhilly's Operational Control Area which is responsible for transmissions of satellite signals 

satellite (currently Marecs B at 26° west) 
on a frequency of 4GHz to the British 
Telecom's Satellite Earth Station at 
Goonhilly Down. Here the trial transmis-
sions were received on Aerial No 7. This 
is a 13 metre diameter dish which had 
formerly been used for the transmission 
of leased television services. Transmis-
sions in the reverse direction, from 
ground to satellite, used a frequency of 
6G Hz. 
For the present, the only service 

available will be for in-flight passengers 
to dial outgoing calls. The problem for 
subscribers wishing to call in-flight 
passengers is, however, being investi-
gated. Initial thoughts are that messages 
such as 'JIM SMITH RING 441 xxx xxxxx' 
could be passed by data transmission 
systems. Whether this or some other 
system is adopted still remains to be 
seen. 

In this series of articles, we have taken 
a brief look into the world of aviation 
electronics. From the simplest non-
directional beacon to the complexities 
of the Naystar Global Positioning Sys-
tem, each piece has a vital role to play in 
ensuring the safety of aircraft in flight 
throughout the world. 
When, therefore, you next take the 

charter flight for your package holiday 
on the Costa Bundle, or you take your 
first-class seat for a business trip to the 
other side of the world, consider for just 
a moment the organisation, equipment 
and skills which have combined to make 
flight the safest means of transport in the 
world. REwl 
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RADIO  
OFFICERS  
Are you loo ing for a secure shore-based lob which ofie 
a rewording career in the forefront of modern Tele-

communications technology.., then consider 
pining OCHO os o Trainee Rodio Officer 

Training involves o 32 week residential 
course, (plus 6 weeks extra if you connot 
touch type( after which you will be 
appointed RADIO OFFICER and undertoi,-, 
o variety of specialist duties covering thewho • 

of the spectrum from DC to light 
We offer you: Job Security • Good 
Career prospects • Opportunities 
for Overseas Service • Attractive 
Salaries • and much more. 
To be eligible you must hold or hope 
to obtain on MRGC or HNC in o 
Telecommunications subiect with on 
ability to read Morse at 20 wpm. 
(City and Guilds //// at advanced 

level incorporating morse transcription would be advantogeousI. Anyone 
with o PMG, MPT or 2 years relevant rodio operating experience is also eligible 

The Civil Service is on eguol opportunity employer 
Reviewed October 88: 

Starling pay lot trainees Is age pointed to 21 yeors.For t'ose aged 21 or over entry will Peal 

£7.162: Artor Training an RO YeIll start al £10.684 rising by 5 annual increments to £15,753 

Inclusive of sNfl and weekend working allowance 
........ ¡cuma 
.......... • Write or telephone for an application form to: 

............ 

........... 

  THE RECRIUITMENT OFFICE, GCHQ, ROOM A/1108 
IaCHW/PRIORS ROAD, CHELTENHAM, CLOS GL52 5A1 
  OR TELEPHONE (0242) 232912/3 
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SURVEILLANCE 
 EQUIPMENT KITS 

El 
E • FATX 

• VT500 

C • VOX75 

• CTX900 

E 

D • ATR2 

• DSX900 

• TLX700 

Micro-miniature VHF transmitter The smallest kit on the market, measuring an 
incredible 17mm n 17mm including on-board rnic. Super sensitive. Fully 
tuneable over FM band. 9V operation with range up to 1000m C10.55 

High power version of the MTX with on-board PA stage providing 250mW of RF 
Measures lust 20mrn x 4Ornm, power requirements 9-15V. Excellent sensitivity 
and stability. Fully tuneable over FM band. Ranges oven 3000m can be 
expected £12.95 

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 bane Very sensitive and 
low standby current through CMOS circuitry. 9V operation. ranga UP t. I000.• 
Measures 30mm o 40mm  £15.55 

Sub-carrier scrambled transmitter Audio is double modulated providing very 
secure transmissions Any unauthorised listener will not be able to demodulate 
signal without OSX900 Decoder unit Variable modulation on-board. Fully 
tuneable output covering FM band. 9V operation, range up to 1000m. Measures 
30mm x 40mm £111.95 

Decoder unit for CTX900. Connects to earphone output of receiver to 
descrarnble signal from CTX900 Monitor using small speaker or headphones 
Variable decode frequency on-board for best resolution. 9-12V operation 
Measures 35rnm x 50mm £17.05 

Microsize telephone transmitter. Connects onto hen at any point and requires 
no batteries. Clearly transmits both sides of conversations on both incoming 
and outgoing cans Undetectable by phone users Fully tuneable output 
covering FM band. Range up to 1000m. Measures iust 20mrn x 20mm £O.05 

Micro sin, 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 recordar on silently when phone 
is usad for incoming or outgoing cans, switches off when phone replaced 
Clearly records both sides of conversaban'. Undetectable by phone users 
Measures1Ornm o 35rnm C10 05 

• XML900 RF Bug Detector/Locator. Wide band input circuitry detects presence of RF 
field and triggers flashing LED and piety bleeper. Variable sensitivity enables 
source 01 transmission to be pinpointed to within 6 inches Max sensitivity mill 

detect MTX or similar transmitter at around 15-20 feet 9V operation Measures 
55mm o 55mm . .(21.90 

All kits come fully documentad with concise assembly and setting-up instructions high quality 
fibreglass PCB and all components necessary to complete the module. All erices are inclusive but 
please add fi 50 to cover P&P Orders over £50 00 post free Please state requirements clearly and 

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 SUIAA DESIGNS (Dep. REY), WORKSHOPS, 95 HAN ROAD E 
BAXIBLEY, NI ATHERSTONE, WARKS CV9 2lE. TEt: 0827 714476 
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MATMOS LTD 
1 Church Street, Cuckfield, West Sussex RH17 5JZ 30/31 Northgate, Canterbury, Kent CT1 1BL. 
Tel: (0444) 414484/454377 Tel: (0227) 470512 

COMPUTER APPRECIATION 

TRIUMPH ADLER/ROYAL Office Master 2000 DAISY WHEEL PRINTERS. 20 cps, Full IBM & DIABLO & 630 
COMPATIBILITY, CENTRONICS INTERFACE. Features include underscore, bold, subscripts, superscripts, underline 
etc. 132 column; micro proportional spacing. Complete with typewheel & ribbon, manufactured to highest standards 
in West Germany by Europe's largest typewriter manufacturer & offered elsewhere at over £350.00. Cables available 
for most computers, £7.95. £119.50 (£6.50 carr) £99.50 each for quantities of 5+ 

PANA$010C Medid .111.153 31,2> floppy dIsc chives. Double 
Sided Double Density 80 track 1 megabyte capacity unformatted 
Latest lo« component .1/2  height design SHUGART compatible 
interface using 34 way IDC connector Will interface to lust about 
anything BRAND NEW. (We can offer at least 20% discount for 
quantities of 10 plus) Current mude. We can eupply boza. of 10 
dime for £15.95 pitee £1.50 cantaste. 
£59.50 icen £3.00) 

PLESSEY Model 124 V22/1/22 ble 2400 Baud MODEM. Including 
free eoftware disc for IBM or MATAOS PC. Compact aulornatic 
modern featuring the latest technology 8 the highest possible data 
rate over the ordinary phone system Offers, both V22 8 V22 bis 

compatibility. 1200/2400 Batid operation with auto bit rete 
recognition, operation on both ordinary phone (PSTN) 8 private 
circuit (PC) auto call and auto answer duplex operation allowing 

simultaneous transmission & reception of data at 2400 Baud in both 
directions over a single phone line compact size (9" x g x 2121 
BT approved 8 suitable for new PRESTES. 1/221de service 
Sonarme le Included Ion M PC, MATMOS PC, 8. (Including high 
speed Presten for BBC MICRO. BRAND NEW. NEW LOW PRICE. 
£119.50 (can £5.00) 
£99.50 each for (piare Mes of 5 

DUPLEX Model 100 green screen 12' high resolution monitor 
«Oh composite video input With tilt 8 swivel stand BRAND N». 
£39.50 (ciar,r £5.00) 

ITT @CRIBE WORKSTATION. Monitor abad uy* with high quality 
high resolution 12' green screen monitor (separate video 8 sync). 
5V 8 12V cased switchmode power supply. processor electronics 
incorporating TEXAS 9995 8 Z8OH processors with 128k bytes 

associated support chips. all BRAND NE* but with only monitor 8 
power supply guaranteed working Original cost at least f2500 

£29.95 (cm" £500) 

TTT SCRIBE IN KEYBOARD. Low pronta keyboard for above with 
numero keypad serial interface BRAND NEW but untested. 
£8.95 (cm, £5.00) 

IRA/MATA Model 307 ACOUSTIC MODEM. Low cost self 
contained modern unit allowing micro or terminal connection to 
BT lines via telephone handset 024 Interface up to 300Baud 
ortglnatrzenewer modes etc BRAND NEW with manual 
£14.95 (ufrr £3.00) 

FUJg7SU 161•441 IN1230AS 51/4 WINCHESTER diem drIre. 
6 66mbyte capacity unformatted 16/32 sectors 320 cylinders With 
01506 interface BRAND NEW 
£47.50 (cam r £3.00) 

ORIVETEC Model 320 hIgh capecIty 51/4 di. &lees. 3.3Mbyte 
capacity <Pire - sama manufacture.. & sans, seriee as KODAK 
6 6Mbyte dril,. 160 track. No further Into M peasant. BRAND 
NEW 
£25 GO (can £3.00) 

ASTEC SWITCH MODE PMO. 5V @ 8A. 412V 3A. -12V (a 03A- to a 
total 65W Compact cased unit Es equipment tested 
£14.50 (mu,r £3.001 

HEWLETT PACKARD Model 5045A digital IC tea« whh CONTROL 
Model 11310 autorradio handler. With IEEE interface 8 pont out of 
test results either pass/fail or full diagnostic including pin voltages 
at point of failure With full complement of pin driver cards t. 
complete with substantial library of mg card test programs for 74 
series TTL & other iCs.CONTREL handler allows fully automatic 
testing of ICs which are sorted into 2 bins. Price includes a second 
HP5045A (believed fully operational) for maintenance back-up. 

£350.00 

rn PEIFECTOR TELEX MACHINE. With 32k memory, screen with 
slow scrolling 
£350.00 

HEWLETT PACKARD MODEL 5501A LASER TRANSDUCER. With 
piazoelectric tuning for precie control of wavelength le 
measuring applications. 
£350.00 

VICKERS INSTRUMENTS MODEL M17 METALLURGICAL 
MICROSCOPE with oinocula,miCrographiC heail ara all 
eyepieces With 4 Microplan obiectives & Nomarsid interference 

centrad. 
£125000 

KRATOS MS30 DOUBLE BEAM MASS SPECTROMETER. 

Approximately 6 years old with negative ion capability & test atom 
bombardment (FAS) With gas 8 direct introduction sample probes 

With gas chromatograph inlet system. Output spectra are 

available directly via a HEWLETT PACKARD storage display Si a UV 
recorder An on-line DATA GENERAL DS60 computer system, 
which includes a graph,cs printer & two TEKTRONIC 4014 
terminals, analyses output 
Frias Yo region of £12,000 fa complete Inetnanent 

LUMIONICS SYSTIM 2000 RUBY LASER with 0-switch 8 
temperature controlled (DR frequency doubler O 3 Joule per 
pulse 6 ppm. Suitable for holography A low power He/Ne laser for 
mirror alignment is included 
£3500.00 

Please note: * VAT & carriage (also VAT) must be added to all prices * VISA & ACCESS orders welcome 

PS 
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131-11/ 11[011101 1PLIDIDIPE, 
Compiled by Keith Hamer and Garry Smith 

July seemed relatively peaceful after 
the hectic excitement of the previous 
month. Nevertheless, there were some 
good points and long-distance reception 
conditions were on the whole, fair. There 
were a few days worth noting with high 
mufs present, enabling Band II TV and 
FM stations to be received. On the 10th, a 
high mut allowed Yugoslavia and Ruma-
nia to be worked by amateurs on 144MHz 
for over two and a half hours during the 
afternoon. Such conditions could have 
provided TV signals in Band Ill but sadly 
there were no reports. 
Tropospheric DX during the third week 

of the month provided a number of rare 
signals, including Austria in Band Ill. 

Tropospheric highlights 
Tropospheric DX on the 19th brought in 

Austria on channel E5 for Kevin Jackson 
during an intense opening to Switzer-
land. La Dole on E34 lasted some three 
hours and colour was obtained at times. 
On the same morning, Chris Howles saw 
many Canal Plus stations in Band III and 
on E9 an FuBK which seemed to have a 

'+PTT' identification. This was most 
probably the '+PTT SSR1' FuBK from the 
low-power (less than 5kW ERP) La-
Chaux-de-Fonds transmitter on E9. 
According to Kevin Jackson's log for that 
particular morning, the highlight of the 
19th was the reception of Pfânder, the 
Austrian 1st network transmitter on 
channel E5. This particular outlet is 
located close to the Swiss border. 

DX-TV log for July 
This month, we are featuring Kevin 

Jackson's DX log which details condit-
ions at his location in Leeds. Reception 
consisted of programmes unless stated 
otherwise. 
06/07/88: TVE-1 (Spain) channels E2 and 
E3; TVE-2 E2; RTP (Portugal) E2 and E3 — 
all received during the afternoon. 
08/07/88: Canal Plus (France) on channel 
L3 at 1512; TVE E3 and E4; RAI -1 (Italy) IA 
at 1546; JRT (Yugoslavia) E4; TVR 
(Rumania) R2 showing colour bars fol-
lowed by the TVR BUCURESTI' FuBK 
test pattern at 1749; MTV-1 (Hungary) R1 
and R2 at 2335. 

09/07/88: Canal Plus L4 at 1649; TVE-1 E3 
and E4; RAI IA at 1650; RAI IB at 1847; 
TELEMARKET (a private Italian station) 
just below E2 at 1859; SVT-1 (Sweden) E2 
and E4 at 2325. 
10/07/88: RAI -1 IA at 0900; MTV-1 R1 and 
R2; TELEMARKET just below E2 at 1019; 
RUV (Iceland) E4 with the 'RUV ISLAND' 
PM5544 test pattern at 1058; JRT E3; ARD-
1 (West Germany) E2; CST (Czechoslova-
kia) R1 caption at 1102 and TVR R2 at 
1953. 
11/07/88: TVR R2 colour bars at 1656 — 
also the station opening logo at 1956; 
RAI -1 IA and IB at 1717. 
12/07/88: RAI IA 'RAI-1 PM5544 at 0826; 
JRT E4; ERT (Greece) E3 with the EPT' 
PM5534 at 0840; RAI IB 'RAI' caption at 
0901; Canal Plus L3; TELEMARKET just 
below E2 at 0956; TSS (Russia) R1 UEIT 
test pattern at 1222; TSS R2 at 1240; JRT 
E3 Beograd' caption at 1250; SVT-1 E4 
'KANAL 1 SVERIGE' PM5534 at 1310; ORE 
(Austria) E2a and E3 showing the 'ORF 
FS1' PM5544 at 1340. 
18/07/88: Tropospheric lift with TDF 
(France) Antenne 2 L34 and L39; Canal 

PHOTO FILE • PHOTO FILE • PHOTO 

Fig 1: Westdeutsches Femsehen (West Fig 2: Greek PM5534 test card on channel E3 
Germany) with new identification for the third displaying a video fault 

network 

Fig 4: Band Ill Sporadic-E DX from Algeria on 
channel E7 from the Constantine transmitter 

Fig 5: Algerian newsreader received on 
channel E5 from the M Cid transmitter 

Fig 3: Italian private station test card with 'TELE 
UNO' identification received on channel IA 

Fig 6: Libyan test card received via sporadic-E 
from the 20kW outlet at Tripoli on channel E6 
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DX-TV RECEPTION REPORTS  
Plus L5, L6 (vertical polarisation), L7, L8, 
L9 and L10; Netherlands NED-3 E35; 
Belgium BRT-1 E10 and E43; RTBF-1 E8; 
Luxembourg RTL+ on channel E7. 
19/07/88: TDF (France) tf1 L27, L42, L43 
and L63; TDF Antenne 2 L21, L34, L39, L46, 
L48, L53 and L57; TDF FR-3 L26, L40, L45, 
L50 and L60; Canal Plus L5, L6, L7, L8, L9, 
(vertical polarisation) and L10; NED-1 
(Netherlands) E6; NED-3 E30, E34 and 
E35; RTBF-2 (Belgium-French language 
network) E45 (500W); BRT-1 (Belg ium-
Flemish language network) E10 and E43; 
West Germany SWF-1 E8; SWF-3 E40; 
RTL+ (Luxembourg) E7; Switzerland 
TSI-1 (Italian-language network) E34 
(two transmissions seen) and E35 all 
showing the '+PTT TSI1' FuBK test 
pattern; Switzerland SRG-1 (German-
language network) E6, E7 and E31; SSR-1 
(French-language network) E9 and E10; 
ORF-1 (Austria) E5 - all via enhanced 
tropospheric conditions, TSS R1 UEIT 
test card with LATVIJAS TV' identifica-
tion at 1219 via SpE. 
13/07/88: Late evening Sporadic-E open-
ing with RAI -1 on channel IA. 
14/07/88: Mid-afternoon opening to 
Spain on E2 and E3 accompanied by RAI-
1 IA. 
20/07/88: TSS R1 with UEIT test pattern 
at 0802-a similar pattern was noted on R2 
with '1988' identification at the top. 
Another Russian test card, the monosco-
pic 0249' was present on R1 at 0902; MTV-
1 R1 and R2 showing colour bars at 0828; 
TVE-1 E3 and E4; RAI -1 IA and I B at 1809. 
21/07/88: RAI IA 'RAI -1' PM5544 at 0812; 
CST R2 with 'SR1 TV BRATISLAVA' 
PM5544 at 0813; MTV-1 R1 and R2; RAI -1 
IA teletext pages at 0842; JRT E3 and E4 
at 0900; ARD-1 E2; TSS R1 colour bars at 
0903, also TSS 'UT 0167' UEIT test pattern 
at times; Canal Plus L2, L3 and L4; TVE-1 
E2, E3 and E4; CST R1 with 'RS-KH' EZO 
test card at 1149; TVR R2 at 1902. 
26/07/88: YLE-1 (Finland) E3 and E4 with 
the 'YLE TV1' FuBK at 0959; NRK 
(Norway) E4 'HADSEL' PM5534; SVT-1 E2 
'KANAL 1 SVERIGE' PM5534 at 1142. 

Italian DX 
The reception of low-power Italian 

transmitters, both state and privately 
owned, was very much a feature of July. 
The'RAI-1' PM5544 from the 40W relay for 
Campione d'Italia (Swiss Ticino) 
emerged from the noise shortly after 
0800 on the 24th, while earlier in the 
month, RAI -1 signals were resolved on 
channel IC in Band II. The latter 
transmitter is at Torino and for years 
there have been rumours about its 
closure. Further reception from this 
transmitter may have occurred at 1910 on 
the 21st, when David Glenday of Arbroath 
logged a cartoon. 
The FM band was extremely active with 

Italian stations around that time. The 
private station TELEMARKET was identi-
fied by Kevin Jackson of Leeds on July 
9th, 10th and 12th just below channel E2, 

while the authors managed to see it on 
the 14th. On the 10th at 1505, Bob Brooks 
of South Wirral obtained clear reception 
of the TELE UNO test card on channel IA. 
On July 25th, a chequerboard test 

pattern appeared on the same channel 
but Bob failed to identify it. It sounds very 
much like NCT (Nord Centre Television - 
or is it North Channel Television?) which 
has used this test pattern in the past. 
Incidentally, NCT was one of the first 
private stations to use Band I frequen-
cies during deregulation in the late 
seventies. 

Reception reports 
One of Bob Brooks' best days was the 

10th, with signals from central Europe 
lasting for most of the day. The West 
German FuBK with the 'GRÜNTEN' 
inscription emerged on channel E2 at 
0820 followed by a Russian clock caption 
on R1 at 0830. The 'ITN NEWS' was being 
shown over the Spanish 1st network 
(TVE-1) around mid-morning, while on 
another channel 'Hello Vienna', an 
English-language educational prog-
ramme, was later identified as Austria. 
Signals from the north-west were also 
logged, when the Icelandic PM5544 with 
'RUV ISLAND' identification came 
through at 1147. From the south-east, two 
Yugoslavian networks were present on 
channel E3. The Beograd network was 
showing a concert while the Ljubljana 
region showed the JRT RTV-LJNA' 
PM5544 test pattern. The highlight of the 
day was TELE UNO on test card at 1505 
and Rumania with colour bars, followed 
by the 'TVR BUCURESTI' FuBK and the 
opening sequence on R3. 
The 20th brought in Scandinavian, 

Central European and Spanish DX for 
David Glenday of Arbroath. At 1000 the 
Norwegian PM5534 test pattern from 
Hemnes and Steigen was resolved on 
channels E2 and E3. The Russian UEIT 
test pattern was present on OIRT 
channels R1 and R2, but not for long. 
Hungary won the battle on R1 with 
sample teletext pages headed 'Kepu-
jsag' followed by the MTV clock. 

In Band II a film was monitored on R3 
from Poland, although another sound 
channel accompanied it from a co-
channel transmission. At 1036 the station 
closed with the 'TP' clock followed by the 
PM5544 with a dark background. Italian 
and Spanish programmes were evident 
towards the end of the morning. Switzer-
land occupied channel E2 for much of the 
afternoon with the '+PTT SRG1' FuBK 
test pattern. David remarked that the test 
pattern was still being screened at 1755 
Swiss time! 

Oil rig TV 
During the period of enhanced tropos-

pheric reception, Ian Menzies noted 
TELE 5 on E48 and SAT-1 on E46 from the 
new local satellite relay transmitters in 
Hamburg, West Germany. Another 

rewarding example of tropospheric DX 
reception was EKOFISK TV CH1 and 
CH2. These are transmissions from a 
North Sea oil platform; CH1 relays 
programmes on E50 while CH2 (channel 
E49 approx) shows DBS feeds and videos 
- in Norwegian. 

Arabic mysteries 
Arabic programmes were successfully 

resolved in Band 1 by two enthusiasts. On 
the 3rd, Simon Hamer of New Radnor, 
saw one on channel E3. Ten days later the 
Belgian DXer, Marc Vissers, heard an 
Arabic sports commentary on channel 
E4. Vince Richardson of Conwy, has also 
noticed programmes with Arabic sub-
titles this season but their origin remains 
a mystery. 

Sunburnt test card 
On July 12th, the Greek E3 transmitter 

was received during the morning and 
again after lunch with the PM5534 test 
pattern. The second sighting clearly 
showed that a video fault was present at 
the transmitting end. The same fault was 
present earlier in the season. The 
background looked bleached - it had 
probably suffered from too much sun! 

Overseas reports 
Walter Gouder of Malta, has sent in an 

excellent log with all European coun-
tries received, except Iceland. Jordan 
and Syria regularly feature in the log, 
which no doubt makes most of us in the 
UK feel a little envious. Needless to say, 
settled weather conditions in the 
Mediterranean creates tropospheric 
enhancement for months at a time, so the 
reception from north African countries 
on a daily basis, is available. 
The reception of Albanian transmis-

sions on channels IC and R7 is also 
possible at times and so is Greece at 
Band III and UHF. The 1st network shows 
only the abbreviation 'EPT' at the top of 
the PM5534 test pattern but on channels 
E22, E43, E50 and E57 additional iden-
tification, 'ET 2', appears at the bottom, 
which presumably indicates the 2nd 
network. Towards the end of May, the old 
Indian Head monoscope test card was in 
use on channels E42 and ESC)! Another 
strange monochrome test card (the 
Philips PM5540) was seen on June 29th 
and 30th from the east on channel E8. 
Walter asks whether this could have 
been Israel? 
From further afield, Lt Col Rana Roy 

has written about his TV DXing experi-
ences in India this summer. As in Europe, 
June tended to be more productive in the 
way of exotic signals and the actual 
number of openings. Russia, China and 
Dubai are received frequently in Band I 
and, less frequently, Iran. 
Rana comments that Dubai is radiating 

sample teletext pages in Arabic during 
test periods rather than its unique 
square-version PM5544 test card. 
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On one occasion, colour bars were 
resolved on channel E4 with a circle 
superimposed. This he could not identify 
but apparently Mauritius was using a 
similar test pattern a couple of years ago. 
Their main transmitter operates on this 
channel. It is located at Forest Side and 
has an ERP of 15kW. 
June has been the best month so far for 

Rana and a couple of extracts from his 

log are featured below. All the indicated 
times are local. 
07/06/88: 
Ch E4, weak signal from Pakistan TV 
(Peshawer TV). Signals improved at 0815 
— Karachi TV on E4 was also coming up. At 
1500, TSS was noted on R2 and R3 but 
signals faded at 1530. At 1710, channel E2 
teletext in Arabic from Dubai, then a 
clock at 1728 showing '1558'. A prog-
ramme schedule was fol lowed by prayers 
and a cartoon in Arabic. There was a Tom 
and Jerry cartoon at 1805. Pictures faded 
away at 1820. 
20/06/88: 
At 1445, weak signais were received from 
China on R1 which looked I ike the news. 
This finished at 1500. A programme for 
children followed. 
24/06/88: 
On Ch E2 at 0725, weak signals were 
received in Arabic script and sound. At 
0730, teaching of the Koran (thought to 
be Iran). TSS R1 at 1640 with a feature 
film. On R1 at 1745, a Chinese station was 
heard with the news. Signals faded at 
1915. 

French scene 
Bertrand Prince has logged virtually 

every European country this season. He 
has also explained how the Canal Plus 
pay-as-you-view TV service operates, 
something we will be experiencing in the 
UK as soon as the Government gets its 
own way. 
Canal Plus uses SECAM System L 

(Positive video modulation and AM 
sound). Most transmissions take place in 
Bands I and Ill using re-engineered 
channels, which were previously occu-
pied by the 819-line transmissions until 
the early eighties. 
Canal Plus transmissions are mainly 

scrambled or encrypted, therefore, a 
decoder (DISCRET 1) is required in order 
to view. Canal Plus is a private organisa-
tion and will supply decoders only to 
viewers in France. This means that 
neighbouring countries such as Bel-
gium, West Germany and Switzerland 
where signals are present, viewers are 
not allowed to subscribe to the Canal 
Plus network. 

In France, the monthly subscription 
amounts to 140 French Francs (almost 
£14) and a deposit has to be paid for the 
initial installation of the decoder unit. A 
key or code number is required for the 
decoder to function, which is changed on 
a monthly basis. Provided the viewer has 
paid the latest subscription, Canal Plus 

sends through the mail a new code 
number. Since each decoder requires its 
own individual number, it is useless 
asking the next-door neighbour for 
theirs when the subscription expires. It's 
a simple case of no money, no viewing! 
Customer resistance to this extortion-

ate monthly subscription rate has meant 
that many pirate decoders have been 
produced to satisfy public demand. 
Since Canal Plus started in 1984, the 
police have made searches in many 
homes belonging to electronic techni-
cians. This led to several court cases 
where many pirate decoder designers 
have been arrested. 

UK Band Ill services 
It is interesting to note how Band III 

frequencies are being used, now that the 
Government has been persuaded not to 
allow its use for future terrestrial TV 
broadcasting in the UK. 
The 'new' users are having to share it 

with such things as radio microphones 
and pirate FM radio links. The latter are a 
particular annoyance in some cities, 
especially for the DX enthusiast. Fortu-
nately, in the Derby and Nottingham area 
such a pirate FM link lies between 
channels E8 and E9 amidst the legal 
users, so it causes no problems at the 
moment. Strangely, the I ink is stronger 
than the pirate broadcast at the top end 
of the FM band! 

Puzzle 
Mark Dent of Leeds, tells us that during 

a recent tropospheric lift to West 
Germany and surrounding countries, he 
noticed a weakish PM5544 test card with 
a very dark background, similar in 
appearance to the Polish one. The time 
was 0700 and the test card, on channel 30, 
appeared to have an identification in the 
lower black block. Identification is rarely 
used on the Pol ish test card (the 1st and 
2nd network test cards are identical) and 
there are no high power TVP outlets on 
channel 30. Mark suspects that the test 
card may have originated from the Lopik 
transmitter of Nederland-3 during a 

special test transmission. This ties in 
with a report from Kevin Jackson who 
recalls seeing it on channel 42, which 
also carries the Nederland-3 broadcasts. 
There have been no further sightings of 
this test card. 

New DX publication 
An updated version of the popular 'DX-

TV Data File' has just been published. 
The new edition includes an expanded 
section on European television services 
with very useful information about all the 
networks. A new feature of the Data File 
is a section showing the latest test cards 
and identification captions from around 
Europe. It also includes a transmitter 
map of Europe, a comprehensive list of 
all the main transmitters with ERPs, 
information about transmission stan-
dards and channel relationship charts 
for Bands I and II (TV). 
DX-TV Data File (Edition 2) costs £5.95 

(including UK and surface postage, 
world-wide) and is available from: HS 
Publications, 7 Epping Close, Derby DE3 
4HR. 

Service Information 
Finland: According to Finnish press 

reports, a discussion is on the way to 
open a YLE relay station at Tartu in 
Estonia! The relay will be fed via micro-
link since it is not possible, unlike in 
Tallinn, to receive YLE direct. 

Sweden: An additional high power 
UHF transmitter using channel E44 has 
recently entered service at the Vàster-
aas site in central Sweden for TV2. The 
exact power is not known at the moment 
but is thought to be 1000kW. The reason 
for the transmitter is because viewers 
were unable to receive the correct 
regional programme for their area. Now 
both the Oestnytt (E44) and Mittnytt (E31) 
regional programmes are available. 

System M relays in France 
We understand that two American 525-

line relay transmitters are not operating 
in mainland France and Corsica. Chan-
nel A5 is in use which corresponds to the 

New French transmitters now in service 

LA CINQ (LA5) 

Maronne 

Draguignan 

Fécamp 

Lisieux (St Desir) 

Dreux (Plateaux des Blattes) 

Lillebonne 

Rouen (Bois du Roule) 

Les Sables-d' Olone 

L29 

L32 

L34 

L34 

L39 

L44 

L45 

L61 

METROPOLE TELEVISION 6 (M6) 

Riberac 

Draguignan 

Lisieux (St Desir) 

Perigueux 

L27 

L38 
L47 

L6 

No information is available for either network regarding ERP or polarisation. 
The tf1 and LA5 networks now have twenty-four hour programme schedules 
which means the test card will no longer be shown. 

New French transmitters currently in service 
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Russian R3 channel. The mainland outlet 
with 16W ERP (located at Le Plessis 
Robinson) relays CNN, whereas the 
Corsican transmitter broadcasts AFRTS 
programmes from the American Forces. 
This latter transmitter has an ERP of 
110W and is located in the south of the 
island at Tower des Lauezzi. 
Denmark: Hybrid-nettet, the prog-

ramme supply company set up by the 
Danish telephone companies, can pre-
sently offer some sixteen TV and twenty-
four radio channels which are distri-
buted throughout Denmark by fibre-
optic links. In the future, each household 
will be equipped with fibre-optics for 
computers, etc. 
Via the Hybridnet service, the subscri-

ber has the choice of sixteen TV and 
twenty-four radio channels at a cost of 39 
DKr per month (about £3.40) or six TV and 
twenty-four radio channels for 14 DKr 
(approximately £1.20). Additional chan-
nels can be supplied for a small monthly 
supplement. This particular service is 
the only one to offer a choice of 
programmes from neighbouring coun-
tries. Some are received 'off-air' before 
distribution, while others are received 
via satellite. Multi-standard receivers 
are not required for the foreign broad-
casts, since these are converted to 

System BIG PAL before distribution. 
This month's Service Information was 

kindly supplied by: Gásta van der Linden 
(Rotterdam, Netherlands), Bertrand 

Prince (France), the Benelux DX Club 
(Netherlands), Michael Summers Larsen 
(Denmark) and Roger Bunney from the 
United Kingdom. 

Station 

1 DANMARKS RADIO 

2 LOKAL TV 

3 LOKAL TV 

4 KANAL 1 

5 TV2 SVERIGE 

6 ARD 1 

7 ZDF 

8 NDR 3 

9 SKY CHANNEL 

10 SUPER CHANNEL 

11 TV5 

12 DDR 1 

13 DDR 2 

14 BBC 1 

15 NRK 

16 TV2 

DX-TV Reception Reports 

Source 

Denmark 1st network 

Denmark (Local TV) 

Denmark (Local TV) 

Sweden 1st network 

Sweden 2nd network 

West Germany 1st network 

West Germany 2nd network 

West Germany 3rd network 

Satellite TV 

Satellite TV 

Satellite TV 

East Germany 1st network 

East Germany 2nd network 

UK via satellite 

Norway 

Denmark 

Transmission Times 

0900-0100 

1000-0100 

1800-2335 

0730-0100 

24-hour transmissions 

1635-2400 

1900-2400 

1900-2400 

1500-2300 

Four of the radio channels are used for the distribution of stereo TV sound from 
SKY CHANNEL, SUPER CHANNEL, ARD-1 and ZDF 

These TV channels are available via Hybridnet 

TEST EQUIPMENT 
GOOD USED EQUIPMENT ALWAYS AVAILABLE & WANTED 

SCOPES ANALYSERS SIG GENS BRIDGES COUNTERS POWER METERS 
SPECTRUM ANALYSERS MICROWAVE AUDIO VHF HF 

COMMUNICATIONS. 
Refurbished or not, we will supply it at COMPETATIVE PRICES LOTS OF 
BARGAINS TO CALLERS * BULK AND TRADE TERMS AVAILABLE 

Get on the mailing list, Get 'INFOPACK' monthly 
HOURS OF BUSINESS MON-FRI 9.30-5.00, SATS by arrangment, 

Spend a day at the coast there's plenty to see, places to visit 
Come and browse 

COOKE INTERNATIONAL 
UNIT 4, FORDINGBRIDGE SITE, MAIN ROAD, BARNHAM 

BOGNOR REGIS, WEST SUSSEX, B022 OEB. 

Tel: 0243 68 5111/2. Fax: 0243 68 2457 

PRACTICAL WIRELESS KITS •A 
Beeper I WM Receiver 
Portland RF Voltrbelet 

Orwell NW Receiver eactudIng cose 

Otter 509410 Receiver 

PP bang Indicator 
Nennern vht to ht raceme converter 

Downtown Fred to Vodoge Converter 

AXE Steno' Trocer 

Pchen LCR 8ndge 
Woodstock Short Wave Convener 

Masthead Prearrye for I 44Mte 
Westbury etosec Workbulotor 
Mph Impedance Most e' vottrneter 

Tow el Convener 

Avivo Antenna 
Autorttahc NIcoa Charger 

Je188 .. .019.70 

Feb 88 £73.00 

Jan 88 £41.30 
Nov 87 £24.90 

Sept 87 £26.60 

Jun 87 £19.70 
May 87 £49.00 
cr0 87 5.27.90 

Mar 87 £26.50 
Feb 87 £29.30 

Jon 87 £16.10 
Dec 86 9.25.30 

Nov 86 £04.20 
Nov86 017.80 

Oct 86. £18.20 

>epée 51:1410 Converter Septet, 

Aron Porornernc Filter May (35 
Me. 2 501.1112 Pansy.. (14484142 IF) Apr86 

Moon 2 70M81 Tronsverter Il 44MIST IF) Apr 86 

PM Morse Modern (esc case) Jon 86 

Two Tone 030110,0, DOC 85 
Moon 50MkIr Transverter (2881111IF) Oct 85 

Moon 70M19 Teensy.. (28MHT IF) Oct tEs.5 

Moon 144Mtir Tronsverter (28MHT R) 06, 135.  
Fer Oro Osallortor Oct 85 
CopocitonCe Meter OCt 85 

Add On 6F0 Aug 85 
Morse SendIng Traener Jul 8A 

Auto Notch FRIe, Jun 84 

£21.50 

£49.30 

£1.00 

£44.00 

£31.15 

£25.30 

£41.00 

£41.00 

£41.00 
£19.90 
£21.30 

£12.95 
£14.00 

£25.90 

PRICES DO NOT INCLUDE VAT, WHICH MOULD RE ADDED TO THE TOTAL ORDER VALUE AND P&P CHARGES. P&P - 70p 
UNLESS SPICIFIED. ARTICLE REPRINTS SOp (IF RIOUIRED) ALL KITS ARE COMPLETE (LESS ESAPIRIES) UNLESS SPECIFIED 

INCLUDING PCB CASE A.. COMPONENTS. CONNECTORS AND HARDWARE ALL COMPONENTS ARE NEW AND TO FULL 

SPECIFICATION 

CHIGU4, P.O., OS ACCESS TO: 
CPL ELECTRONICS, 8 Southclean Close, NemlIngton, Middlesbrough 156 914E TEL 5442 591157 

Other kits are avertable plus a wt. range el component,' etc 

ACCESS, MAIL OR TELEPHONE ORDERS WELCOMED. MEE PRICE UST ON REQUEST. 

e- --
AERIAL TECHNIQUES 

FERNSEH-ANTENNA 

High Gain Wideband VHF 
Band 3 Aerial for 

TV-DXing 
The Autumn Tropshphenc period should now have arrived Aerial Techniques are 
again offenng this superb High Gain Wideband VHF Band 3 Antenna at a very special 
price to all enthusiasts The Femseh-Antenna !nude) S1814 is a 14 element array 
covenng all VHF channels in Band 3, it has a peak fonvard gain of 11 5d6 and a high 
front to back rate of 25dB For high resistance against extremes of weather, the aerial 
d gold lacquered for complete protection (torn corrusion, it also cornes complete with a 
plated mast damp which has a 2' maximum grasp capability The array is light and 
weighs under 2kg. frequency coverage is a complete 175-230MHz, a folded dipole is 

employed for peak effiaency. 
We are also offenng the very popular Antderence UP 1300 amplifier at a special 

pace if purchased with the above Band 3 aenal, the price is only £16 30 This 
amplifier covers 40-230MHz, which means it covers all Band 3 frequencies. the gain 
is 19dB with a low noise figure of 2 5d13 This unit requires 12v DC I» 6mA from its 
power supply via the coaxial downlead 
FERNSEH-ANTENNA S1814 High Gain 14 element Wideband 3 Aerial £29.50 

(Carriage & Insurance on aenal £5 50) 

ANTIFERENCE UP 1300 amplifier, coverage 40-230MHz  £16.30 
(price applies if purchased with aerial - normal price £18.25) 

ANT1FERENCE Matching 12v DC Power Supply (mains operated)  £14.25 
AR300XL Automatic offset' Antenna Rotator & Control Console  £9.95 
SUPPORT BEARING for heavier rotor load applications  £17.00 
STOP PRESS -- Reconditened Labcjear upconverters (Mains Powered) with built in 
Pre-amp and Gain control ideal TV DXing   £25.00 

Aenal Techniques is the company that knows the TV-DXing hobby. We carry a 
large and comprehensive range of aerial equipment for every type of installation. 

together with a vast range of filters, amplifiers, cables, rotators, masts and supporting 
hardware Send today for a copy of our glossy covered illustrated Catalogue at 75p, in 
the unlikely event that it doesn't list what you what, we can obtain it quickly 

Access 

AIL 

All prices inclusive of VAT & Carnage, 

Delivery normally 7-10 days 

ACCESS & VISA Mail and Telephone orders welcome 

11 KENT ROAD PARKSTONE. POOLE DORSET BH12 2EH 

Tel: 0202 738232 
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Short Wave News for DX Listeners 
by Frank A Baldwin All titles in UTC, bold figures indicate the frequency in kHz 

Continuing our review of 
some of the African stations 
currently active on the 60m 
Tropical Band ( 4750 to 5060), 
having dealt with the more 
powerful transmitters in the 
previous issue, commence-
ment is made here with those 
exhibiting powers of 50kW 
and less. 
Stations situated in the 

formerly termed Dark Conti-
nent, are always of interest to 
the DXer and SWL alike. The 
distinctive musical styles, 
diverse languages and local 
vernaculars of the individual 
countries located within that 
continent, hold a fascination. 

TRY THESE 
FRCN (Federal Radio 

Corporation of Nigeria) 
Kaduna, Nigeria on 4770 often 
provides a good signal into 
the UK and is worth a listen. 
With a power of 50kW, it 
features programmes in the 
Home Service 2 in Hausa and 
English from sign-on at 0430 
through to close at 2305 and 
has newscasts in English at 
1600 and 1700. It is often heard 
here around 0630 and at 2100 
with English transmissions. 
On 4783 can be heard the 

signals emanating from 
Radiodiffusion Malienne, 
Bamako, Mali. At 50kW, it is on 
the air in French and vernacu-
lars from 0600 (Sunday from 
0700) to 0800 and from 1800 to 
2400. There is an English 
programme on Sunday timed 
from 1830 to 1900. A parallel 
channel is that of 4835. 
Channel 4820 is the 50kW 

Radio Botswana, Gaborone. It 
radiates Home Service prog-
rammes in Setswana from 
0400 to 1100 and from 1500 to 
2100 with English newscasts 
at 0510 and 1610 Monday to 
Friday inclusive. From experi-
ence, the writer has found 
this is more easily logged if 
the receiver is aligned on 
channel just prior to 0400 
when the tuning signal, con-
sisting of faked farm-
yard sounds, is often audible. 
The frequency can prove 
difficult during our early 
evenings owing to co-chan-
nel USSR activity. After the 
2100 close of Radio Botswana, 
it may also be possible to log 
the 10kW Angolan Emisora da 
Huila in Lubango, which oper-
ates in Portuguese and 
vernaculars from 0400 

through to 2300. 
A receiver adjustment to 

4910.5 may result in hearing a 
transmission from ZBS (Zam-
bia Broadcasting Services) 
Lusaka. At 50kW, Lusaka is on 
this frequency with the Home 
Service in vernaculars from 
0355 to 0530 and from 1530 to 
2105 (Saturday and Sunday 
until 2205) with news bulletins 
in English at 0500 and 1800. 

AN INTERESTING CHANNEL 
Settling on 4915 may prove 

interesting as two African 
transmitters are active here. 
The Voice of Kenya, Nairobi 
transmits the National Ser-
vice in Swahili and was fea-
tured in the previous issue. 
Repeating the schedule 
details, it operates from 0200 
(Sunday from 0230) to 0630 
and from 1330 to 2010 (Satur-
day until 2110) with a power of 
100kW. The 50kW GBC (Ghana 
Broadcasting Corporation) 
Accra is scheduled with 
GBC1 programmes in English 
and vernaculars from 0525 to 
0905 (Saturday and Sunday 
until 2305) and from 1200 to 
2305. To log Accra, then listen 
after the Voice of Kenya has 
closed. 

UGANDA 
This country may be heard 

on two frequencies in the 60m 
band. The first is 4976, where 
Radio Uganda, Kampala 
transmits the Home Service 
in Swahili, English and 
vernaculars from 0300 (Satur-
day and Sunday from 0345) to 
0600 and from 1300 (Saturday 
and Sunday from 1400) to 2100 
with a power of 50kW. A 
newscast in English at 1900 
has been frequently heard by 
the writer. It can also be heard 
around 5027, although the 
frequency being slightly vari-
able on occasions. On this 
latter channel, at 20kW from 
Soroti, Radio Uganda carries 
the National Programme in 
English, French, Swahili and 
vernaculars to the same sche-
dule as Kampala. On some 
occasions, the English news-
casts for example, the writer 
has noted Kampala and Soroti 
in parallel. 

EARLY BIRDS 
Not to catch the worm but to 

snare the signals of FRCN 
(Federal Radio Corporation 
of Nigeria) Lagos. Often 

beset during our evenings by 
co-channel interference from 
the USSR transmitter at Yere-
van, an early morning listen 
on 4990 often proves to be the 
best time for hearing the 
signals from Nigeria; sche-
duled with Home Service 1 
programmes from 0430 
through to 2310 in English and 
vernaculars. An English prog-
ramme has been heard from 
opening and a newscast at 
2300. 

LESSER POWERED 

At 20kW, the rarely heard 
Radio Bertoua, Cameroon on 
4750 is on the air, with the 
Home Service in French, 
English and vernaculars from 
0430 to 0800 and from 1600 to 
2215. Relays of the Yaounde 
news in English are at 0530, 
1800 and 2100. 
Sometimes heard here in 

the UK, when prevailing 
conditions for reception of 
the area are favourable, and 
when co-channel USSR activ-
ity is low, are the signals of 
Radiodiffusion TV de Djibouti 
in the Djibouti Republic. With 
a power of 20kW, Djibouti 
operates the National Service 
in Somali, Afar and Arabic 
from 0300 to 0800 (Friday from 
0500 to 0900) and from 0900 to 
1900. Djibouti has been heard 
by the writer when radiating a 
programme of monotonous 
sounding songs, complete 
with accompanying beats of a 
tam-tam and the wailing 
sound of a low-toned pipe 
instrument. The orchestral 
rendition of the National 
Anthem is notable in that an 
African drum predominates. 
The frequency is 4780. 
Radio Mozambique, Map-

uto on 4866 is on the air with 
programmes in Portuguese 
from 0255 to 0530 and from 
1500 to 2205. At 25kW, Emissao 
Nacional is, in fact, frequency 
variable, sometimes being 
heard nearer 4865. This one is 
often heard here in the 
United Kingdom. 
Cotonou in Benin is another 

African station frequently 
logged by UK DXers. With a 
power of 30kW, Cotonou can 
be logged on 4870, on which 
channel it carries the Home 
Service in French and 
vernaculars from 0500 (Satur-
day from 0545, Sunday from 
0600) to 0800 (Saturday until 
1100, Sunday through to 2300) 

and from 1300 to 2300. Occa-
sionally, an English news 
bulletin is featured at 2000. 
Heard here on many occa-

sions throughout the past 
year have been the signals of 
Radio Naçional in Luanda, 
Angola. This 10kW transmit-
ter, operating on 4953 (nomi-
nal 4950), with programmes in 
Portuguese from 1800 to 0530. 

Finally, in our African 60m 
band review, there is the 5kW 
Angolan station Emisora 
Regional da Cabinda, 
Cabinda which operates on, 
or around 4970. On the air in 
Portuguese from 0455 to a 
2100 variable sign-off, this 
one has been heard several 
times of late, both by Euro-
pean and UK based DXers. On 
occasions it has provided a 
better signal into the UK than 
Radio Naçional, Luanda on 
4953. 

ON THE AIR 

Try adusting your receiver 
to some of these frequencies 
and see whether you can log 
any of the transmissions 
reported here. 

AFRICA 

Egypt 
Cairo on 12050 at 1532, 

Arabic music and a talk in the 
Arabic Home Service prog-
ramme directed to Europe 
and North America from 0600 
to 2250. 

Ghana 
Accra on 4915 at 2005, when 

presenting a news bulletin in 
English followed by the sta-
tion identification. GBC1 
operates in English and 
vernaculars from 0525 to 0905 
(Saturday and Sunday to 2305) 
and from 1200 to 2305. The 
power is 50kW. 

Nigeria 
Lagos on 4990 at 0432, 

African drums, talking drum, 
the station identification, 
programme preview followed 
by a choral hymn, all in 
English. The Home Service in 
English and vernaculars is on 
this channel from 0430 to 2310 
with a power of 50kW. 

Senegal 
Dakar on 4890 at 2357, 

announcements followed by 
the station identification in 
French and off, without the 
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SHORT WAVE NEWS  
National Anthem, at 0001. This 
100kW transmitter is on the air 
carrying the National Service 
in vernaculars and French 
from 0600 (Sunday from 0700) 
to 0800 and from 1800 to 2400 
(sometimes 0100). 

Swaziland 
TWA (Trans World Radio) 

Mpangela, on 4760 at 0323, 
choir with hymns, religious 
talk in Swahili programme 
timed from 0300 to 0330. The 
power is 25kW. 

CENTRAL AMERICA 

Costa Rica 
Radio for Peace Internatio-

nal, Santa Ana, on 7375 at 0235 
when featuring a religious 
talk in English. Broadcasting 
in English and Spanish to 
Central America, this station 
is on the air from 0100 to 0400. 
The power is 2kW. 

Honduras 
Sani Radio, La Ceiba on 

4755 at 0051, announcements 
then Spanish folk songs and 
music. The schedule is from 
1200 to 1600 and from 2200 to 
0200 in Spanish and vernacu-
lars, the power being 10kW. 

SOUTH AMERICA 

Bolivia 
Radio Nueva America, La 

Paz on 4796.2 at 0347, songs 
with guitar backing, 
announcements in Spanish 
and off, without the National 
Anthem, at 0403. At 1kW, the 
air time in Spanish is from 
1000 to 1230 and from 2130 to 
0400. 

Brazil 
Radio Ribeirao Preto on 

3205 at 0351, Portuguese 
announcements followed by 
some local pops. The sche-
dule is from 0700 to 0400 at 
1kW. 
Radio Difusora, Sena 

Madureira on 4117.6 at 0046, 
OM with a ballad in Portu-
guese heard on a good night 
for 90m band South American 
reception here in the UK. The 
schedule is from 1000 to 0200 
(sometimes 0230). The power 
is 1kW. 

Colombia 
La Voz del Rio Arauca, 

Bogata on 4895 at 0326, OM 
with a talk in Spanish which 

included several mentions of 
Bogata followed by the sta-
tion identification. New on 
the 60m band. The power and 
schedule is unknown. 

Ecuador 
La Voz de los Caras, Bahia 

de Caraquez on 4795.5 at 0327, 
a talk in Spanish followed by a 
sad, slow song then the 
station identification. This 
transmitter is on the air in 
Spanish from 1300 to 0500 
(Sunday until 0200) with a 
power of 5kW. 
Sistema Emisoras Prog-

reso, Loja on 5060.4 at 0132, 
OM with some announce-
ments and promotions fol-
lowed by a ballad, all in 
Spanish. This one is on the air 
in Spanish and Quechua from 
1000 to 0500 at 5kW. 

Peru 
Radio Andina, Huançayo on 

4995.7 at 0238, OM with a talk 
in Quechua followed by a folk 
song. Radio Andina operates 
in Spanish and Quechua from 
1000 to 0430, but on occasions 
to 0500, 0530 and as late as 
0700, often being heard here 
around 0600. The power is 
2kW. 

Venezuela 
Radio Tachira, San Cristo-

bal on 4830 at 0356, OM with 
the full station identification, 
choral rendition of the Nat-
ional Anthem, the State 
Anthem and off at 0400. The 
schedule is from 0900 (Sunday 
from 1000) to 0400 (Sunday 
until 0300). The power is 10kW. 

ASIA 

China 
Gansu PBS, Lanzhou on 

4865 at 2142, Chinese music 
and announcements in the 
Home Service transmission 
timed from 2130 to 0130. 
Gansu is on the air in Chinese 
from 0330 to 0620 and from 
0900 to 1600. The power is 
50 kW. 

Iraq 
Baghdad on 9770 at 2003, 

local and world news fol-
lowed by the station iden-
tification during the English 
programme scheduled from 
2000 to 2200 directed to 
Europe. The power is 250kW. 

India 
Madras on 4990 at 0035, 

songs and music in the local 
manner. This Tamil prog-
ramme, in the Foreign Ser-
vice of All India Radio, is 
broadcast from 0000 to 0045, 
the power being 50kW. 

Pakistan 
Azad Kashmir, Islamabad 

on 4790.5 at 1802, announce-
ments, recitations from the 
Holy Koran, a short talk then a 
seemingly interminable 
choral anthem and off at 1808. 
This station radiates the 
Home Service in Urdu and 
Kashmiri from 1200 to 1415 
and from 1430 to sign-off 
varying around 1805. The 
power is 100kW. 

Sri Lanka 
Colombo on 11800 at 1605, 

announcements, music and 
songs in the Hindi presenta-
tion to South Asia, timed from 
1330 to 1630. The power is 
100kW. 

EUROPE 

Iceland 
Rikisutvarpid on 13770 at 

1857, YL with a talk in Icelan-
dic, then seven deep-toned 
chimes at 1900 in the Home 
Service programme directed 
to Europe from 1855 to 1930. 
The power is 10kW. 

Italy 
European Christian Radio, 

Ravenna on 9435 at 1400, 
interval signal followed by the 
station identification in Engl-
ish. The power is 1kW, this 
part of the schedule being 
unknown. 

Spain 
Madrid on 9630 at 0540, OM 

with a talk about tourists and 
their consumption of Spanish 
food. This English transmis-
sion for North America is 
timed from 0500 to 0600. The 
power is 350kW. 

Vatican 
Vatican City on 9645 at 0543, 

OM with the Latin programme 
to Europe, timed from 0520 to 
0600, also heard in parallel on 
9755. The power is 100kW. 

PACIFIC 

Australia 
VL8A Alice Springs on 2310 

at 1950, OM announcements, 
pop music and songs in 
English. This Northern Terri-

tory Service was also just 
audible from the parallel 
VL8T Tennant Creek trans-
mitter on 2325, both at 50kW. 
The schedule is from 0730 to 

1430 and from 1930 (Saturday 
from 2000) to 2228 except 
Sunday when the CAAMA 
(Central Australian Aborigi-
nal Association) programme 
in English and vernacular is 
carried by both transmitters 
from 1932. 

CLANDESTINE 

Voice of Democratic Kam-
puchea on 7385 at 1818, a 
newscast, songs and music 
and then a talk in Khmer with 
many mentions of Kam-
puchea, YL with some 
announcements and off, with-
out an anthem, at 1856. 
The transmitter location is 

China and thought to be at 
Kunming. The policy is that of 
support for the former Pol Pot 
regime. This broadcast is 
timed on a daily basis from 
1800 to 1856. 

NOW HEAR THIS 
Radio Mamore, Guayar-

amerin, Bolivia on 4739.6 at 
0140, folkloric songs in Span-
ish, together with music 
which is very typical of the 
locality. This 1kW transmitter 
operates in Spanish from 1045 
to 1715 and from 2145 to 0100, 
which closing time can, and 
does, vary to as late as 0300 on 
occasions. 
La Voz de Yopal, Yopal, 

Colombia on 5050 at 0018, 
announcements, folk songs 
then some promotions, all in 
Spanish. At 1kW, La Voz de 
Yopal is on the air from 1100 to 
0100 in the Cara,o1 Network. 

NOW LOG THESE 
Emisora Regional do Mox-

ico, Luena, Angola on 5192 at 
1845, a talk in vernacular 
having mentions of Luanda. 
The schedule in Portuguese, 
vernaculars and Spanish is 
from 0500 to around 2300, the 
power being 5kW. 
Onda Popular de Bamba-

marca, Peru on 5282 at 0442, 
folkloric songs and music, 
OM with announcements and 
the station identification in 
Spanish. 
The schedule in Spanish 

and Quechua is from 2300 to a 
sign-off any time between 
0400 and 0500 (Sunday from 
2300 to around 0300). The 
power is 1kW. ffl 
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Stock items despatched by return 

VIDEO HEADS 

Ferguson 
38306 - Ferguson most modes £18.00 

305008 - Ferguson 3V42/44.454.6 etc L38.00 

3MS.54VI - Ferguson 3V.IYIR 7655 £45.00 

11YS.SilvC - Ferguson 3946140565 £46.00 

Panasonic 
31,551, _1,99050190 most modes__ . 118.63 
3/4SSLI I N - Panasonic 8037313801100 Phrips VP64.6111 

£20.00 

31,05625 - Panasona NV23CV470/4811GOGIaG 11, 

GI SPX . £2410 

.645SU3N - Panasonic 951430460 £22.75 
MSS> - Panasonic 1.6/77 7 330 £22.20 
3115541913 - Panasonic IW730 £44 .00 

- POnOSIVOC 0001M .. £45 00 

.385914 - VT8000,9500 etc .. £22.00 

mums - Y111,33/63 etc £22.00 

Amaral 
liSSSR - VCR46013. 7000. 9C00 also Scan; Oman 
Inumpn 124.10 
P501 - VCR4500/5280  ... £22.45 

Sanyo 
374S5SY - ‘.641100/1110/1300  £39.50 

3KSS1SY- V1101500  £.52 00 

Other Models 
axs.ssp- Sharp VC93034503 MC .___. £22.00 

PS38 - Sony SLC5iCrYC7/001:13 etc__ £2220 

pi3111- Toshiba V9600/3I /33  £3.75 
lunSF - F retFVH7lW5l0Øtc  £34.50 

VIDEO MOTORS 
00,00 Wert 

Ferguson, PIC (rnechcncol mete   £21 45 

Sharp VC730117700/775CV6X10 £21.00 

beet Motors 
Sanyo vtcsocn 5150, 53015/03 £7 90 
Sharp VC9300/9500 etc £15 90 
Panasonic klv3.35 366 £13.20 

Ferguson 3V29/ 30 /VC NR203. 730O £22.70 

Capolen Moles 
Ferguson ¡OC (mechanical models) £21.45 

Ferguson 3035 £12.50 

Sony SlC 7/C5 (5I4F1 I 013D) £38.20 

Sharp VC 7300 77a 7750 £26.90 

183 Acre 

A.Z. ELECTRICS 
REMOTE CONTROLS 
Ferguson Grurkkg ITT Mhos Pye Sony and Mad'', 

«thous moceo 155 Vasa 0.13,10 

CAR RADIO/AUDIO MOTORS 
6V, W. 12V and 132V clocionse or onliclock.se 

Ruse sizes wadable 
(1) Shaft I 5/mor. Meet 3109,5. morn 38mm 
(2) Shaft 7mrn, kletght 21 5rnm, Math 31,9,9 
(3) Shaft Itnvn Fleet 25,199 000th 36nsm 

UNE OUTPUT TRANSFORMERS 

01CVC 20.20132  

Rank Bush T204 

£3.50 
£3.50 

L3 SO 

£8 50 

£9 25 

OTHER SPARES 
STR6020 Mod kit /or Hitachi CP11171 /173 £4.91 

L60089oWdeO Copyng 051 £3.60 

Universal Vaeo C013Vtng DI (scan) £5.20 
Var. Cassette lamp suable tor Ferguson ¡OC 

vothstw1115004 Plug 
Couette lamps surabte to. Sharp/Pomp:sec_ £0.80 

Cassette lamp suitable tor Shwa 9300 MC. Campleal 
wet plastic moulding .£1.2f 

Unntena1 CO230110 lamps ttOrnA or 60ms4 00.50 

CRT Anoce Cops £0.60 
Unovenol TrIpky £4.90 

Darn TXIO Focus Unit £.5.50 

Video Tape 50On 101 £3.25 

Mode TV Frame Module 446251 04.60 

Cassette Hosing Anent* la Ferguson 3535. 3.5 315 

39.42 43,44 etc £25.25 

1V ON/Off SWITCHES 
111, Primps, Decca, Thorn taeirly. Grunclig. Sony etc 

gate rncoei and part number tor once 

Sony Unrversol rah tiro brackets . £3.75 

Rtilku GI 1. G8 pasha ss..rs 
thorn 1690. 3000.3500. 8000, 8500.9000.1%9 etc SO.90 

FOR ORIGINAL PANASONIC SPARES (TV, VIDEO It 

AUDIO) QUOTE PANASONIC PART NO FOR PRICE 
MOST SPARES AND MANUALS AVAILAJLE. 

MU KITS 
Many models 

Sanyo VTC5000 

PINCH ROU.ERS 
Many mode« 

ZINER DIODES 
BZ455 - 50OrntAt most voices as stock 

BIX1115 - 1 3W. most values In stock 

BC107 

BC , 080 

BC 1476 

BC , 72C 

BC 2 144 

BC23 

BC238 

003080 

BC32 7 25 
8C321545 

BC337 
BC547 

BC548 
BC549 
BC559 

80237 

80238 

802438 

8024.3C 

80244 

80244C 

81,195 

horn £0.00 

£0 SS 

Access & Visa Accepted 

IDLER ASSEMBUES 

Sharp 

VC9300/ 9500 etc II 75 

VC481/511 etc CI 90 

£2 70 VC93013/950CV48 I /581 elc (1‘1 1)0Arda 

ISDI.D36G122) 04Onal   £3.50 

£0.06 

£0 10 

TRANSISTORS 
£0.10 8E198_ £0.07 

re 1 0 01,250 .. £0.22 

£0.07 00100 £0.75 
£0.07 86126_ £0 70 

£0.07 88200 SA 70 

£0.07 002086 £0.75 
£3.07 1112000 £0.713 

£0.07 063269 £o.75 

£607 80407 £0.50 
£0.05 864269 S.0.75 

£0.07 BU503   40.95 

£0.07 61150130  SO 75 
£007 0155800  10.15 

£0.07 81.1806  £0.75 
£0.07 11807 ..t0.75 

£0.22 0131)1 £0.75 

£0 22 £060 

£2.311 11131 £0.10 

£0.30 11432 £13.30 

£0.3411 11941 £0.27 

£0.30 TIP42 
£0.07 flux 

INTEGRATED cutcurrs 
11.41205 £0.50 IDA258 1 .55 
196530 £1.00 r08.2608 -S5.40 

111A560 £1.00 1042653A  £3.50 

114803 £045 1043650 S3.60 

11349205 £1.00 1043950 . £3.00 
100.1044£1.50 11:199563._.. £1.55 

1D4261 IA £1.15 IDA3562A__ £2.50 
1DA3650 £3.75 1110.3M9 £2.50 

T0411705_ £1.20 1DA2590 £2.00 

700.1412 £1.00 TDA3561._____ £2.50 
Tom cixo £1.80 1111C1365. . £3.50 

771825,700 £1.10 

Please add 75p per order for p&p and then add 15% VAT. 

111414N 
v111/33/14/17/19/63 etc. SI 75 

VT93029500 etc Pig leer £3.65 
v193019500 F/F KO«   CI 54 

1/180018303/85CCV111700 F/F Rye Idter.- CI 90 
vT8006 5503 etc Kw Ictler Amin> 1225 

V1800I 3600 etc Ram. Pier/ £0.70 

Ferguson 
Take up Clutch (mechaniCal rnOcIel8)- - 

3629/30 lake up Chi& 

3V79. 30 Reel leer   

3V35361639 take up Clutch 

Sanyo 
V105000/5150/6500 Idler Rest Metientoly 

vrcsomv5isomisoo Reel Drtve Per? 12,9 

£4 95 

£1 20 

£2 10 

0.2 54 
£2 40 
£3 00 

CI 05 

£500 

Panasonic 
NV170 (V)IP0521) t 1 75 

66/8600/86101939/ YXP0243) £0.95 
16/332/777/788 Idler Unit (1/210463) £3.95 

NV600/6318 Icier (102935)5) L3.75 

149333265 Idle( Arm (910.0997) £3.10 

NV8401 6600/ 6610, 8620 (VX1,0245) 00.78 
t6/331 360 etc O0(10401).141/700/7200/7100 OW0348 

5020333 3000 (V2F31331) (92191329) £4.71 

Fuller 
ndliP615 Idle« Am101111 £344 

FVHP415 Gets Islet Assembly £A.35 
F99111905/910 Gear Icier AtaeFolet £3.30 

P/14952(9530 31.60 

P111520/530 Pt/ley  £0.70 

REWIND KIT 
Sony C5.. 7 Roma KO £4.20 

Lane, Northampton NN2 8DX. Telephone: (0604) 847800 
viSA 

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 £/.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 
1 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 £6 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 of - 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 
7410p 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 eiectrolytice (Mida/Volta) 
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 
DIODES (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  

££46..5500 HELPING HANDS 6 ball joints and 2 croc clips to hold awkward jobs  
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. TIP41,42-40p. BU208A-£1.20, BF195,197-12p 
All prices are inclusive of VAT. Postage 20p (free over £5). Lists Free, 

THE CR SUPPLY CO 
127 Chesterfield Rd, Sheffield S8 ORN 

Return posting 

TX-3 RTTY/CW/ASCII TRANSCEIVE 
The high performance, low cost system 

Split-screen, type-ahead operation, 24 memories, clock, review 
store, cal lsign capture, RTTY auto CR/LF, CW software filtering and 
much more. Needs interface or TU. BBC-B and Master, CBM64 tape 
£20, disc £22. Spectrum tape £35, +3 disc £37 inc adapter board 
(needs interface/TU also). For VIC20 we have our RTTY/CW 
transceive program. Tape £20. 

RX-4 RTTY/CW/SSTV/AMTOR RECEIVE 
This is still a best-selling program and it's easy to see why. Superb 
performance on all 4 modes, switch modes at a keypress to catch all 
the action. Text and picture store with dump to screen, printer or 
tape/disc. An essential piece of software for the SWL. Needs 
interface. BBC-B and Master, CBM64 tape £25, disc £27. VIC20 tape 
£25. Spectrum tape £40, +3 disc £42 inc adapter board (needs 
interface also). The SPECTRUM software-only version (input to 
EAR socket) is still available, tape £25, +3 disc £27. 

TIF1 INTERFACE 
Perfect for TX-3 and RX-4, RITTYand CW Fitters, computer noise 
isolation for excellent reception. Transmit outputs for MIC. PTT and 
KEY. Kit £20 (assembled PCB + cables, connectors) or ready-made 
£40, boxed. State rig. Available only with TX-3 or RX-4 software. 

ALSO MORSE TUTOR £6, LOGBOOK £8, RAE MATHS £9 for BBC 
and CBM64 (disc £2 extra), SPECTRUM, ELECTRON, VIC20 

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

1E1 

Technical Software (REW) 
Fron, Upper Llandwrog, Caernarfon LL.54 7FIF 

Tel 0286 881886 5754 
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o 
COW' 

NEW IC-228E 
2 Meter FM 
Transceiver 

Actual 
size 

Features: 
• Multicolour Liquid Crystal Display. 
• 25 Watt output. 
• 20 Memory channels. 

Take a close look at this easy to use and 
compact VHF Mobile Transceiver. It's unique 
orange, red and green LCD highlights the 
numbers and letters for easy viewing. With a 
25 watt output from a custom designed power 
module and a extra large heatsink, this trans-
ceiver does not get too hot under your 

dashboard 
Each of the 20 memory channels can store 

frequency, offset and direction, in fact all the 
information to work simplex or a repeater. The 
memory scan function will scan the memory 
channels and with the skip function 

lcom (UK) Ltd. 
Dept REW, Sea Street, Herne Bay, Kent CT6 8LD. Tel: 0227 363859. 24 Hour. 

• Scanning. 
• Call and priority function. 
• Compact size. 
• HM15 microphone supplied 

miss those you choose. The program 
scan will scan all frequencies between two 
programmable limits. The call channel ensures 
that your favourite frequeny is within easy 
reach, and with the priority watch the call 
channel or memory channels can be monitored 

every five seconds. 
This transceiver provides you with so 

many features, its small compact size and simple 
front panel design make it a superb mobile 
transceiver. See the IC-228E or the IC-228H 45 
watt high power version at your local ICOM 
dealer. 



Count on us! 

NEW! 10-3210E 
Dual Band FM 

Mobile 

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

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

Features: 
• Full crossband duplex. 
• 20 double-spaced memory 

channels. 
• Built-in duplexer. 
• 2 cal-I channels. 
• 4 priority watch functions. 
• Programmed, memory and 

selected band memory scan. 
• Variable LCD backlight intensity. 
• Tone squelch and pocket beep 

functions (optional). 
• 25 watts output. 

Helpiine: 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 Icom equipment We regret this cannot be used by dealers or for repair enquiries and parts orders, thank you 
Datapost: Despatch on same day whenever possible 
Access & Barclaycard: Telephone orders taken by our mail order dept. instant credit & interest-free H P VIS4 



DATA FILE  
Ray Marston looks at more solid-state power control devices and at 
a selection of practical circuits in the third part of his series on power 

control circuits 
In the last two editions of Data File we 

have looked at basic electrical/electro-
nic power control principles and at a 
variety of practical electro-mechanical 
and electronic power control devices 
such as switches, relays, transistors and 
FETs, CMOS bilateral switches, SCRs 
and Triacs. This month we take a closer 
look at SCRs and Triacs and associated 
devices, and then go on to look at some 
practical power-control circuits. 

SCR/Trice 'rate-effect' 
Last month we pointed out that the 

Triac can be regarded as a pair of SCRs 
wired in inverse parallel and that either 
type of device can be turned on by 
applying a suitable trigger signal to its 
gate terminal. In practice, internal 
capacitances inevitably exist between 
the anode and gate of the SCR, and 
between the MT1 terminal and gate of 
the Triac. If a sharply rising voltage is 
applied to the SCR anode or the Triac 
MT1 terminal, this internal capacitance 
can cause part of this voltage to break 
through to the gate and thus trigger the 
SCR/Triac on. This undesirable 'rate-
effect' turn-on can be caused by supply 

Fig 1: Simple Triad power switch circuit with 
suppression 

Fig 2: Basic lamp dimmer circuit with RFI suppression via Cl -L1 

line transients and sometimes occurs at 
the moment that supplies are switch-
connected to the SCR/Triac. 
The problem is particularly severe 

when driving inductive loads such as 
electric motors, in which load currents 
and voltages are out of phase. 
Rate-effect problems can usually be 

overcome by wiring a simple R-C 
'snubber' network between the anode 
and cathode of the SCR, or between MT1 
and MT2 of the Triac. This limits the rate-
of-rise of the voltage to a safe value, as 
shown (for example) in the Triac power 
switch circuit of Figure 1, where R1-C1 
form the snubber network. 

RFI suppression 
Each time a resistance-driving ac-

powered SCR or Triac is gated on, its 
load current transitions sharply rise (in a 
few microseconds) from zero to a value 
set by its load resistance and its 
instantaneous supply voltage value. This 
transition action inevitably generates a 
burst of radio frequency interference 
(RFI). This is at its least when the device 
is triggered close to the 00 and 180° 'zero 
crossing' points of the supply line 

R2-C2 'Snubber' network to give 'rate effect' 

waveform (where the switch-on currents 
are at their minimum), and is greatest 
when the device is triggered 90° after the 
start of each half-cycle (where the 
switch-on currents are at their greatest). 
The RFI signal magnitude is also 

proportional to the length of the cable 
linking the SCR/Triac to its power load. 
Note that the RFI bursts repeat at double 
the supply line rate if the SCR/Triac is 
triggered in each supply line half-cycle. 
Consequently, RFI generation can be 
particularly annoying in simple lamp 
dimmer circuits. Fortunately, such prob-
lems can usually be eliminated by fitting 
the dimmer with a simple L-C RFI-
suppression network, as shown in Figure 
2. Here, the L-C filter is fitted close to the 
Triac, and greatly reduces the rate of rise 
of supply line transition currents, thus 
eliminating RFI. 

Diacs and Quadracs 
The SCR and Triac are the two best 

known members of a family of solid-state 
thyristor 'trigger' devices. Two other 
important members of this family are the 
Diac and the Quadrac. 

Figure 3 shows the standard circuit 
symbol of the Diac, which is a 2-terminal 
bilateral trigger device that can be used 
with input voltages of either polarity. 
When connected across a voltage source 
via a current-limiting load resistor, it acts 
like a high impedance until the applied 
voltage rises to about 35 volts. At this 
point the Diac triggers and acts like a 30V 
zener diode, so 30 volts are developed 
across the Diac and the remaining 5 volts 
are developed across the load resistor. 
The Diac remains in this state until its 
forward current falls below a minimum 
holding value (this occurs when the 
supply voltage is reduced below the 30V 
'zener' value), at which point the Diac 

turns off again. 
The Diac is most often used as a trigger 

device in phase-triggered Triac variable 

Fig 3: Diac symbol 

A  
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Fig 4: Basic Diac-type variable phase-delay lamp dimmer circuit 

Fig 6 (a): Circuit symbol (b): basic usage circuit of the UJT 

Fig 7: Basic UJT relaxation oscillator circuit 

Fig 5: Quadrac symbol 

dimmer circuit of Figure 4. Here, in each 
power line half-cycle, the R1-C1 network 
applies a variable phase-delayed version 
of the half-cycle to the Triac gate via the 
Diac. Each time the Cl voltage rises to 
35V in a half-cycle, the Diac fires and 
delivers a 5V trigger pulse (from Cl) into 
the Triac gate, thus turning the Triac on 
and simultaneously applying power to 
the lamp load and removing the drive 
from the R-C network. Thus, the mean 
power to the load (integrated over a full 
half-cycle period) is fully variable from 
near-zero to maximum via Rl. 
Some Triacs are manufactured with a 

built-in Diac that acts in series with the 
Triac gate. Such devices are known as 
Quadracs, and use the circuit symbol 
shown in Figure 5. 

The unijunction transistor 
The unijunction transistor (UJT) is a 3-

terminal trigger device that is often used 
to trigger SCRs or Triacs; Figure 6a 
shows the UJT circuit symbol. The UJT is 
normally used in the basic way shown in 
Figure 6b, with its B2 terminal taken to 
the positive supply rail and its B1 
terminal grounded, and with an input 
signal voltage applied to its E (emitter) 
terminal; the action of this is as follows. 
Normally, when the input (E) voltage is 

very low, the UJT exhibits a near-infinite 
E-to-Bl input impedance. If the input 
voltage is slowly increased a point is 
reached, at a 'peak-point' voltage (Vp) of 
roughly 60% of the supply voltage value, 
at which the input impedance starts to 
fall and the input starts to draw a trigger 
current. If this current is allowed to 
exceed a minimum 'peak-point emitter 
current' (I r) of a few microamps, the UJT 
enters a regenerative switching phase in 
which the input impedance drops to a 
value of a mere 20 ohms or so. Once 
triggered, the UJT input impedance 
remains in the low state until the input 
current is reduced below a 'valley-point' 
value (Ip) of a few milliamps, at which 
point the input impedance starts to 
switch high again. 

UJT oscillator 
power control applications, as shown in the basic variable phase-delay lamp In practice, the UJT is usually used in a 
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relaxation oscillator circuit that is shown 
in basic form in Figure 7. Here, the UJT 
input is taken from the Cl -R1 timer 
network, and the output is taken from R2, 
which is wired between B1 and ground. 
This circuit operates as follows. 
When power is first applied to the 

circuit C1 is fully discharged, so E is at 
zero volts and presents a near-infinite 
input impedance. As soon as power is 
applied, C1 starts to charge exponen-
tially via R1 and thus generates a rising 
voltage on E. Eventually, after a period 
determined by the C1-R1 values, the E 
voltage reaches the peak-point value of 
the UJT and the input impedance starts 
to switch low. Under this condition C1 
acts as a low impedance power source 
and the E-to-B1 impedance thus 
switches to a very low value, causing C1 
to rapidly discharge into R2 and thus 
generate a brief but powerful output 
pulse until, eventually, the E input 
current falls below the UJT's valley-point 
value and the emitter reverts to the high 
impedance state and C1 starts to 
recharge via R1. This process then 
repeats ad infinitum, with an exponential 
saw-tooth waveform being developed at 
the Cl -R1 junction and a pulse waveform 
being developed across R2. 
Note that, for this circuit to work 

correctly, the R1 value must be large 
enough to limit currents to less than the 
UJT's lv value of a few mA (le, greater 
than a few kil), but small enough to allow 
currents to exceed the UJT's minimum 1p 
current of a few uA (le, less than 500kfl or 
so). Typically, R1 can have any value in 
the range 4k7 to 500kft, enabling pulse 
delay times to be varied over a wide 
range via R1 and making the circuit 
suitable for use in a variety of phase-
delayed power control applications. 

Isolated-input switching 
A major attraction of the UJT oscillator 

is that it can generate high-current 
output pulses (up to several hundred 
milliamps) while consuming a fairly low 
mean current (a couple of milliamps). 
One important application of the UJT 
oscillator is shown in the isolated-input 
ac power switch circuit of Figure 8. Here, 
the oscillator is dc power via T2-D1-C2 
and SW1 and operates at several kHz, 
thus delivering roughly 50 trigger pulses 
to the Triac gate (via isolation pulse 
transformer Ti) during each ac power 
line half-cycle. Consequently, the Triac 
is triggered and self-latched via the first 
trigger pulse occurring in each power 
half-cycle, this appears within a few 
degrees of the start of the half-cycle. 
The Triac is thus turned on almost 

permanently when SW1 is closed and 
virtually full power is applied to the ac 
load. The trigger circuit is, however, fully 
isolated from the ac power source via Ti 
and T2. It can be turned on and off by 
switching a few milliamps of dc current 
via SW1. In practice, SW1 can easily be 

Fig 8: UJT-triggered isolated-input ac power switch 

Fig 9: Single-switch on/off ac lamp control 
circuit 

Fig 11: Three-switch on/off ac lamp control circuit 

replaced with any type of electronic 
sensing circuitry, which can be fully 
isolated from the ac power line. 
Having now completed our look at 

basic power control principles and 
devices, let's move on and look at a 
variety of practical power control cir-
cuits. We'll start off by looking at 
conventional lamp switching systems 
and then show how these can be 
replaced by relay-output electronic cir-
cuits. 

Lamp switching circuits 
The simplest type of power control 

circuit is that used for turning a filament 

Fig 10: Two-switch on/off ac lamp control 
circuit 

lamp on and off. In ac mains-powered 
applications this circuit takes the form 
shown in Figure 9, with switch SW1 wired 
in series with the lamp, SW1 connected 
to the live, phase or 'hot' power line and 
with the lamp connected to the neutral or 
safe power line. This configuration 
minimises the consumer's chances of 
receiving an electric shock when chan-
ging lamp bulbs. The simple Figure 9 
circuit enables the lamp to be switched 
on and off from a single point only. 

Figure 10 shows how a lamp can be 
switched on and off from either of two 
points. The circuit uses a two-way switch 
at each point and two extra wires (known 
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Fig 12: Four-switch on/off ac lamp control circuit 

Fig 13: Multi-input push-button on/off ac lamp control circuit 

Fig 14: Mains powered version of the push-button control circuit 

as strapping wires) connect these 
switches, so that one or other of these 
wires carries the current when the lamp 
is turned on. 

Figure 11 shows how the above circuit 
can be modified so that it can be 
switched on and off from any of three 
different points. In this case a ganged 
pair of 2-way switches (SW3) is inserted 
in series with the two strapping wires, so 
that the SW1-SW2 lamp current will flow 

directly along a strapping wire path when 
SW3 is in one position, but will cross from 
one strapping wire path to the other 
when SW3 is in the alternative position. 
Note that switch SW3 has opposing 

pairs of output terminals shorted 
together. In the electric wiring industry 
such switches are available with these 
terminals shorted internally and with 
only four terminals externally available 
(as indicated by the small white circles in 

the diagram). These switches are known 
in the trade as intermediate' switches. 

In practice, the basic Figure 10 circuit 
can be switched from any desired 
number of positions by simply inserting 
an intermediate switch into the strap-
ping wires at each desired new switching 
position; Figure 12, for example, shows 
the circuit modified for four position 
switching. 

Multi-input switching circuits 
Note that although the Figure 12 cir-

cuit is electrically simple, it can in fact be 
quite difficult to install physically, since 
each intermediate switch needs at least 
a 3-core (live, neutral and ground) heavy 
duty cable feeding into it and a similar 
cable feeding out of it. These cables 
must be buried in channels cut into 
plaster and masonry if concealed wiring 
is to be used. 
These installation problems can easily 

be eliminated by replacing the tra-
ditional electric switching systems with 
modern relay-output, multi-input, elec-
tronic switching systems. Figures 13 and 
14 show two examples of such circuits. In 
these circuits the lamp is activated via 
the contacts of a relay that is powered 
from a 12V dc supply. The relay changes 
state and turns the lamp on or off each 
time any one of a number of external 
push-button switches is operated, thus 
giving a binary relay switching action. 
The push-button switches operate at low 
currents and voltages, and are all wired 
in parallel. This means they can easily be 
connected to the relay unit via very thin 
twin cables that can easily be hidden 
from sight without the use of extensive 
channelling, etc. 
The Figure 13 circuit is dc powered and 

is designed around a 401313 CMOS dual 
D-type flip-flop IC that has one flip-flop 
disabled by grounding its input pins, and 
has the other wired as a divide-by-two 
stage by shorting its not-C2 and DI pins 
together. The input clock pulses of this 
divider need rise times of less than 15uS. 
These are obtained by operating one or 
other of the push-button input switches. 
Each time a button is closed, C1 charges 
rapidly via the switch, thus giving the 
fast-rise-time clock pulse. C1 discharges 
slowly via R2 when the switch is re-
opened, thus eliminating false-trigger-
ing via switch-bounce effects etc. 
Hence, 01 and the relay change state 
when the push-button switch is used. 
The above circuit is designed for use 

with a 12V dc power supply. Figure 14 
shows how it can be modified for 
operation from the ac power line; in this 
case a 12V dc supply is derived via mains 
transformer Ti, which gives a 12V-0-12V 
output at 100mA. Inew 
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by Steve Whitt 

A couple of issues back I took a brief 
look at some suitable receivers for the 
MW DXer. Making such a choice is quite 
a complex process, so this month I'd like 
to go into the matter in a bit more depth. 

What is a communications receiver? 
Many listeners wish to know what a 

communications receiver is and how 
they go about choosing one. There is no 
simple definition of a communications 
receiver but often what sets such a 
device apart from an ordinary radio is its 
need for an external aerial as opposed to 
the internal ferrite rod fitted to the 
majority of domestic units. For virtually 
all other forms of DX listening (such as 
short-wave or VHF) a specialised 
receiver will be needed, but fortunately 
for the MW enthusiast it is possible to get 
started with the most basic of domestic 
receivers since they all tune the frequen-
cies of interest, ie 520kHz-1605kHz. 
Using this sort of equipment, it is 
possible to look for the weak signals that 
are found all the way down the dial 
between the strong locals, but after a 
while the newcomer to the MW band will 
start to appreciate the limitations of a 
basic domestic receiver and want some-
thing better. That is not to say that under 
the right conditions real DX cannot be 
heard on a simple receiver (indeed 
stations like CJYQ in Newfoundland and 
WHN in New York have been heard), but a 
communications receiver will make it a 
lot easier to hear. 

In the main, a communications 
receiver is distinguished by its sensitiv-
ity, selectivity and the accuracy of its 
frequency read-out. Sensitivity is the 
measure of a receiver's ability to pick up 
and render audible weak signals. This is 
not so important on MW since many 
stations use vast transmitter powers. 
Furthermore, the limit to weak signal 
reception is rarely the receiver itself 
since the background noise on the MW 
band due to atmospherics (mainly tropi-
cal thunderstorms) and man-made 
electrical interference is so high. A good 
receiver will be sensitive but not overly 
so, since excessive sensitivity is often 
accompanied by the unwanted tendency 
to overload on strong signals. 
The ability of a receiver to separate two 

radio signals on two different, but closely 
spaced, frequencies is termed its 
selectivity. This is a vital parameter if 
good MW performance is to be had from 
a receiver (domestic radios are usually 
very weak in this area) since the keen 
DXer will be trying to separate stations 
that may be as little as one or two kHz 
apart on the dial. This is very much the 
case if you are hunting transatlantic DX 
on frequencies between those used by 
European broadcasters. A good com-
munications receiver will have several 
different switch-selectable bandwidths 
ranging typically from 2 to 10kHz. 

It is pointless for a receiver to be able 
to separate closely spaced signals 
unless the user is able to identify which 
frequency is being resolved. This is why 
most communications receivers will 
have accurate dials or frequency read-
outs; either mechanical scales or dials, 
or the more modern digital frequency 
read-out. Read-out to 1kHz accuracy or 
better is desirable on MW. 
To get started on the MW band with a 

communications receiver could set you 
back anywhere from £50 to £2,000, 
depending on the sort of equipment 
chosen. Over the years hundreds of 
different receivers have been made, all 
with their pros and cons and to do them 
all justice would fill a book. 
There are some general tips worth 

bearing in mind when choosing a 
receiver. Broadly speaking communica-
tions receivers have gone through three 
phases, namely the valve based units of 
the 1950s and '60s, the early solid state 
receivers of the '60s and early '70s and 
finally the transistorised receivers 
developed since about 1975. For the 
DXer on a budget the best bet is one of 
the receivers in the first category, some 
of which have justifiably become quite 
famous such as the RCA AR88D, Murphy 
B40, Marconi R1155 and the Eddystone 
range of receivers. In general one can 
expect these units to be heavy and 
robust with good dials and very good 
reception on MW. If they have one 
limitation it is that they tend to run out of 
steam above 20MHz, but this is of little 
concern to the MW DXer. Typically, 
receivers of this class can be bought 
second-hand for £50-£150 but you may 

end up paying more if you purchase 
'professional' receivers from this era 
such as the Motorola R390A, Drake R4, or 
the Racal RA17. 
Quite often you will see receivers such 

as the Eddystone EB35 or EC10 or the 
Realistic DX-300 advertised quite 
cheaply second-hand — steer clear of 
these as they represent the second 
category. A problem that afflicted the 
vast majority of early transistorised 
receivers was their susceptibility to 
overload. By the mid-seventies transisto-
rised receiver designs were beginning to 
match the performance of the valved 
receivers of the '50s. OK, they had all the 
extras such as digital read-out, fre-
quency synthesis and many other facili-
ties to make the DXer's life easier but in 
terms of true DX hunting ability they 
were still no better. The latest develop-
ments, since 1980 say, have almost 
entirely been driven by the Japanese 
companies (except for recent military 
equipment which probably won't be 
surplus for another decade!). Some of 
these receivers are ideal for the serious 
MW DXer (eg Icom R71 or NRD525) but be 
prepared to part with the sort of cash that 
would buy a second-hand car! 

Newsdesk 
Andorra: For some years now Andorra 

has maintained radio silence and recent 
reports suggest little change. The 
famous castle-like building of Radio 
Andorra at Encamp in the Pyrenees is 
abandoned and the site overgrown. 
However, the two tall MW antenna masts 
are still standing on a nearby mountain 
ridge and there is still a log-periodic SW 
aerial in the backyard. Apparently the 
transmitters are still in the building. The 
second station silenced a few years back 
was Sud Radio. Their former offices in 
Andorra La Vella are abandoned and 
locked up. The mountain-top transmitter 
building at 2650 metres above sea level 
near the French border still stands but 
the aerials have been dismantled. All 
Sud Radio activities have been transfer-
red to Toulouse in France and the only 
active broadcaster in the country is a 
local FM station called Radio Valira. 

Eire: After months of uncertainty, 
Radio Tara, the joint long-wave venture 
between RTE and Radio Luxembourg, 
seems to be about to proceed. Recently, 
the appeal against planning permission 
for the massive aerial (which is to be 
sited close to a residential area) for 
Radio Tara has been rejected and the 
station says construction will now start. 
531 Sunshine 101 seems to have raised 
power since July. 
1008 Both North West CR and Kiss FM 
have left this channel. 
1521 Radio Rainbow has moved its 
transmitter to Co Roscommon and is 
expected to return to the air soon. 
1611 Further to the item in this column 
last month, the mystery station on this 
frequency has identified itself as Radio 
Fax, operating from a 200W facility 
installed in Co Louth. It uses MW at night 
and automatically switches to 6205kHz 
SW during the day. The aerial was 
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formerly used by Radio Rainbow on 
1521kHz and this explains the silence of 
the latter station. Although the transmit-
ter is in the Irish Republic to avoid the 
attention of the DTI, in the UK the station 
is run from an English address: The 
Forge, Lucks Green, Cranleigh, Surrey 
GU6 7BG. Trevor Brook, the station 
owner, has applied to the authorities on 
several occasions for a low power short-
wave licence in order to operate a 
commercial media/radio/electronics 
oriented station for listeners in Europe. 
His applications have not been success-
ful. The official response seems to 
indicate that the government is not 
interested in either liberalising the 
airwaves or opening them up to market 
forces. As far as short-waves are con-
cerned, it seems that the BBC World 
Service will remain the only approved 
'Voice of Britain' for some considerable 
time to come. 
Germany FRG: 1269kHz DLF K81n. DX 

Circle with Alan Thompson returned to 
the air on 6th September and it can be 
heard every alternate Tuesday at 1915-
2000h rs. 

Mexico: 690kHz XETRA Tijuana. This 
station was one of the famous Mexican 
border blaster stations of the 1950s and 
'60s immortalised by Wolfman Tack in the 
film American Graffiti. Sadly, ending an 
era, XETRA is dropping its rock music for 
all talk radio. 
United Kingdom: BBC Radio London is 

to be re-launched this autumn with the 

title GLR (Greater London Radio) with 
programmes targeted at the 25-45 age 
group. Also in London, Swinging Radio 
England continues to operate on 
1611kHz despite interference from Radio 
Fax. 
Travellers' Information Service (TIS) 

might be a reality in the UK soon. Radio 
Mercury plans to apply for a licence to 
operate an information based radio 
service for motorists heading for Gat-
wick Airport. With an eight mile coverage 
range, operation for 18 hours per day is 
planned using recorded announcements 
of airport information and flight changes. 
Special Event Radio: this year 

information on planned stations has 
been thin on the ground due to changes 
in the rules regarding licence applica-
tions. Since stations need only apply for 
their licence six weeks prior to opera-
tion, details often arrive too late to meet 
magazine production deadlines. 
However, a couple of stations which will 
have been and gone by the time you read 
this, are worth recording. From 9-17th 
September a station calling itself 
Offshore Radio operated the first com-
mercial radio station from the island of 
Guernsey. It was linked to the offshore 
power boat races. In August, Turkish 
Community Radio operated from the 
London Festival site at Alexandra Palace 
in London. Their low power signal on 
1503kHz was heard, amazingly, as far 
away as Reading and Luton and could be 
detected in Ipswich. 

DX file 
When I hear a new station I often write 

to them informing them of this fact and 
requesting a OSL verification. Earlier 
this year I wrote to Boston station WBIV 
and six months later hadn't heard 
anything. Imagine my surprise then to be 
woken at 3am one Sunday morning by a 
phone call from the station. As I crawled 
out of bed to answer the phone it became 
evident that the talk show host, who 
called and put me live on air for 10 or so 
minutes, hadn't realised that we were 
five hours ahead of the time in Boston! 
As I write this column the equinox is 

almost upon us and the winter DX season 
is back with a vengeance. In one evening 
recently between midnight and 0200hrs 
UTC I could hear about 20 stations from 
North America. On this particular occa-
sion several things were notable; firstly 
all the audible DX was on frequencies 
below 1100kHz and secondly several 
stations that are only rarely heard (eg 
WMCA, New York, 570kHz and WBIV, 

Boston, 1060kHz) at my location in 
Ipswich, were giving out quite good 
signals. Also, on 900kHz a French-
speaking station, presumed to be CJBR, 
was audible even though the Italian 
station on the channel was still 
operating! 
Unfortunately, I've not heard what 

better placed DXers have heard recently 
but now that the Royal Mail is moving 
again, I look forward to receiving your 
reports. 

QUALITY 
QUARTZ 
CRYSTALS 
QUICKLY 

Our frequency ranges are: 
f - M M.P.U. Crystals  

  P U Oscillators 

I I 
10kHz 50kHz 100kHz 500kHz 1MHz 100MHz 250MHz 360MHz 

 Professional Crystals   

We also supply quartz crystal filters, 
oscillators of all types and 
communication antennae. 

Webster Electronics 
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BCD ELECTRONIC SERVICES 
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TEL: 0482 225437 
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BF256 0.40 BFS23A 1.50 MCI496 1.20 
81480 0.85 81W92A 1.95 MC3340P 1.85 
B1981 0.85 8FX89 1.10 MC3357 3.05 
B1023 2.25 BFY90 1.20 MPF102 0.40 
81051 2.10 BLX65 2.80 MPS918 0.30 
BFR34A 1.65 BLY33 0.85 NE564 3.10 
81990 1.30 J304 0.00 NE565 1.25 
81991 1.30 J309 0.00 NE592 1.20 
131994 8.75 J310 0.00 SL560 2.2$ ZN4142 1.10 
BFR96 1.73 LM3089 3.00 S11612 485 ZN416E 1.65 
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SL6440 
SL6601 
SL6700 
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4.45 
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2SC2053 1.50 
3N201 1.25 
ISK51 2.60 
3SK87 0.40 

808 SERIES FILM TRIMMERS 1.4-5.5PF. 2-10PF. 2-22PF 25p: 5.5-65PF 40p. 

UNITED KINGDOM TABLE Of RADIO FREQUENCY ALLOCATIONS 
The comprehensive guide to frequency allocations 9KHz-400GHz 

An invaluable publication for all radio users 308 pages £12.00 rzeno VAT) 
PLEASE ADD 60P POSTAGE 8 PACKING + VAT (« 15% TO TOTAL 

SATELLITE TV RECEIVING EQUIPMENT 

Dish Spinnings 
60cm RAW £19.32 80cm RAW £26.50 
90cm RAW £28.08 1M RAW £39.85 
12M RAW £47.04 1 5M RAW £110.78 

Feed Horns From £215.74 

L118'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 8QW 

Tel: (0354) 51289 
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1R 
Andy Emmerson G8PTH puts you in the picture 

Professionalism at the NEC 
Ah well, we can hope. Good news, you 

may remember that the BATO was asked 
by the RSGB to televise the royal 
opening of this year's national conven-
tion in Birmingham. This was a great 
success — eventually. At the RSGB's 
expense, the club hired professional 
equipment in a bid to prevent any 
possible hiccups. 
The camcorder was a Betacam and this 

provided excellent pictures, so no com-
plaints there. The cable, which fed the 
vision from the Lucas Suite to the main 
hall went down during rigging but the 
problem was located and fixed in time. 
The hired sound mixer failed on the 
shoot, so the only sound recorded was 
from the camera's own microphone. All 
went well otherwise, and the recorded 
sound and pictures seem to have 
satisfied the 'client'. The BATO lighting 
was used by Central Television for their 
coverage and BBC local radio used a 
feed of'our' audio. Not bad for a bunch of 
amateurs, though when you turn up with 
professional equipment, people always 
think you know what you are doing. 
So it was a job well done. Congratula-

tions to Trevor, G8CJS and his team of 
willing helpers for their successful 
effort. Thanks are also due to the RSGB 
for having the confidence to use the 
BATO and to Bob Platts and Bob Robson 
for their work on the shoot. Bob Robson 
travelled 775 miles to pick up the camera 
and return it. In addition, he collected a 
dub of the rushes to play on the BATO 
stand afterwards. 

SSTV misunderstanding settled 
You will recall the arguments for and 

against the 'migration' of SSTV from its 
traditional (and band-plan) home of 
14.23MHz. Lew Tepfer, W8FVV, of the 
International Visual Communications 
Association (IVCA) writes: 'Mr Stone is 

reporting out of context. At the SSTV 
meeting in Dayton, a question was raised 
about heavy QRM on 14.230. It was 
suggested that 14.35MHz should be used 
as an alternative frequency, not a 
replacement; possibly to hold some nets 
and to be used as an alternative during 
contests. The IVCA would never suggest 
giving up or abandoning 14.230. It is, and 
should be, a standard. However, we are 
encouraging growth in the number of 
SSTVers and, consequently, are sugges-
ting alternative frequencies so that all 
may enjoy this activity. 

'I believe that the RSGB should get 
involved in any item that materially 

affects ham radio. They should also be 
certain that all the facts are accurately 
known prior to making a stand. Best 73s 
to you and your members'. 
This seems to make a lot of sense and I 

am happy to set the record straight; we 
need to stand together on this issue. 

So say all of us 
On the same topic, Roland, G4UKL 

writes: 'IVCA seem willing to grasp the 
nettle no-one else has the courage to do. 
It is up to the three IARU Region band 
planning committees to get their act 
together, or at the very least, agree with 
each other! IVCA has a very considerable 
international membership and the repre-
sentations it can make directly to 
controlling bodies are on that basis. They 
claim to be the only organisation whose 
interests are entirely SSTV-oriented and 
staffed entirely by volunteers. Unlike 
other organisations, not ham-strung by 
ponderous committees of reactionary 
"old-timers", which, having only a vague 
notion of the needs of modern amateur 
television, are confined to memories of 
the defunct P7 era. 

'I have mentioned before how utterly 
stupid it was to site SSTV in the middle of 
the bands. The "younger generation" of 
SSTVers are ham-strung with the short-
sightedness of earlier planners. 
WBOQCD's defence of 14.23 as the sole 
SSTV frequency may have had some 
credence 25 years ago, but with the great 
increase in the numbers of people in the 
hobby all wanting air-space, coupled 
with current technology (colour trans-
missions only take 72 seconds or even 96 
seconds to complete), are becoming 
commonplace. The need for an alterna-
tive QRM-free location is of paramount 
importance. 
'Today, as fast as one R/T station is 

persuaded to move from 14.23 or nearby, 
another opens up. His solution of sweet 
reason is decidedly inadequate, you can 
spend more time trying to clear the 
frequency than using it! The world-wide 
numbers of radio amateurs, many of 
whom have no knowledge of HF band-
plans, ensure a never-ending stream of 

interference on 14.23. Try asking an 
Italian group or DX net to QSY! 

Dark hints! 
'I am intrigued with the vague refer-

ence to SSTV "cliques" Mike Stone 
writes about, can we be enlightened? 
Equally fascinating is the darkly hinted 
motivation behind the IVCA's attempt to 
get some sense into the SSTV scene. 
Details please. It would also be useful to 
know what the other bodies claiming to 
represent SSTV interests have done in 
this respect. The RSGB ought to be doing 
something: how about some publicity in 
the weekly news bulletin and why not a 
full-page in RadCom on HF band plans? 
The RSGB are members of the IARU 
Region 1 which is meeting soon. 
'WBOQCD draws attention to the 

"established" phone-patch groups at the 
top end of 20m. Does he not know this 
activity is illegal in the UK and most other 
continental countries? Are amateurs in 
these countries to be denied access to 
these frequencies, so that the privileged 
can enjoy cheap phone calls? Mike 
Stone knows as well as anyone that 
under the present licence conditions, no 
amateur has an exclusive right to a 

frequency, slow-scanners included. I 
think SSTVers show remarkable 
restraint in keeping to the IARU band-
plans. It will be a sad day for amateur 
radio if hams choose, as so many DXers, 
phone patchers and nets do, to ignore 
band-plans and work all over the bands.' 
Strong stuff and well argued — does 

anyone disagree? In the meantime, if you 
wish to get in touch with the IVCA, their 

address is: International Visual Com-
munications Association, 99 Oenoke 
Lane, New Canaan, Conn 06840, USA. It 
may be as well to mention where you got 
the address. 

Trigain-a-deg cm 
The above is supposed to be 70cms in 

Welsh; I wonder how you say amateur 

television in the same language? Never 
mind, here is a report from Eric, GW8LJJ, 
in Barry, South Glamorgan ... 

'It was a nice Sunday so I decided to 
take the 70cm mobile (well, it was either 
that or gardening!). I clamped a camera 

on the dash of the estate car and set up 
the transmitter on the passenger seat. I 
drove with a collinear on the roof from 
Barry (South Glamorgan) to Blackwood 
(Gwent), stopping at times on high spots 
but with little result. Carrying on through 
the valleys, Peter, GW4EAI, called on 2m, 
saying "Watch that car in front!". He was 
receiving my mobile pictures six miles 
away (P5 at times). Near to Blackwood, 
Keith, GW8TRO joined in to say he was 
receiving colour pictures'. 
GB3ET, the ATV repeater on top of the 

Emley Moor television mast in Yorkshire, 
has been licensed. The aerial will be 
installed in the near future, followed by 
switch-on soon after. GB3RT, near 
Rugby, was finally switched on a few 
months back and continues to give 
excellent service over a sizeable area. 
When it moves to a more elevated site, 
coverage should be further improved. 
Michael, ZL1ABS, has been busy in 

New Zealand after his trip to Dayton. He 
is currently building an amplifier for 
70cm ATV, using two 12V BLU45 transis-
tors. Michael is also helping out 
another BATO member, Ray, ZL1BDU, by 
wiring up a ZL2TAR-type colour pattern 
and callsign generator. 
That is all for this month. I look forward 

to receiving many more reports for the 
next round-up. 
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 NETWORK 934 
John, UK581, our regular Midlands 

correspondent (now also G7ATP — con-
gratulations) has been thinking about 
the implications of SRR, the Govern-
ment's new short range radio system due 
to be launched during 1992. 
He finds it inconceivable that such a 

potentially useful service should be 
limited to hand-held sets, especially 
when the draft specification includes 
mobiles, base stations and repeaters. 
The whole idea is that SRR should be a 
uniform system throughout the so-called 
CEPT countries of Europe. (CEPT, the 
Conference of European Postal and 
Telecoms Administrations, agrees stan-
dards for public radio and telephone 
systems, among other things). The hand-
helds only idea is reportedly the desire 
of the Department of Trade and Industry, 
though their reasoning is not clear — 
perhaps they will let us know if they read 
this column! 
The 934MHz band is perfectly capable 

of ranges up to five miles in typical base-
to-mobile situations and would appear to 
be everything that small businesses and 
professional people need, not to men-
tion hobbyists. By restricting SRR to 
hand-helds, the range would be 
restricted to extremely short distances. 
For on-site use at factories, construction 
yards and sports events, it would be 
ideal, but these applications will hardly 
ensure the commercial success of the 
new service. Let us hope they will 
reconsider this. 

Considerable potential 
'If the full range of mobile and base 

station working is allowed, the new SRR 
could have a bright future', suggests 
John. One of the largest business radio 
dealers in the Midlands is already ex-
tremely enthusiastic about SRR's poten-
tial. After all, conversations will be proof 
against interruption and eavesdropping; 
this is a feature offered by no other 
business radio system. Cellular and PMR 
(private mobile radio) are scarcely 
confidential nowadays when every 'ear-
wig' has a scanner! SRR's appeal to 
hobbyists is unlikely to be as great, 

NETWORK 
934 

Andy Enunerson G9BUP 

however. 'Privacy is all very well', says 
John, 'but hobbyists are more sociable 
and like to know who's on the band'. SRR 
has no CQ facility and no band-scanning, 
while a built-in call timer mechanism 
limits the length of 'overs', even if you 
and your QS° partner are the only 
people on the air at the time. The simplex 
system we know and love is better suited 
to our own needs! 
The SRR band will be protected from 

interference from 934MHz CBers 
because the SRR channels are to be 
offset by 12.5kHz. 'Fine', says John, 'but 
what if an off-channel "Rufftek" fires up 
and obliterates three channels locally 
(as some do)? Business users might get 
rather upset and start complaining'. 
Actually, with the current activity level 

on 934MHz, I think any interference is 
highly unlikely. Perhaps all the ̀ Ruffteks' 
will have self-destructed by 1992! 

Current activity 
There are still quite a few stations on 

the air in the Midlands, reports John, as 
well as pockets of activity in the 
Liverpool and Manchester areas. (Write 
in and tell us where else). In fact, in his 
area, nine hams own 934MHz sets and 
transceivers can be picked up quite 
cheaply now that several 'less commit-
ted' people have given up (possibly due 
to the unfounded rumours that the band 
will be withdrawn in 1990). This is untrue. 
The Government has stated that users 
can continue using their sets for the 
length of their practical use. 
A second set makes good sense, either 

as a back-up or permanent addition for 
the car or whatever. If you have problems 
with the rig, it is handy to be able to swap 
mikes with another set of the same kind 
and try to narrow down the fault. Prices 
seem to vary. In the South East, I am told 
you can pick up a Delta One for £100, 
though you will have to pay £200 in the 
West Midlands. A Commtel NPR was 
offered at around £130 at the Derby rally 
recently and might be a good set to buy 
as a base station. It appears the NPR 
does not have very good noise filtering, 
so as a mobile it suffers from a lot of 
interference. On the other hand, it is 
sharply tuned and rejects out-of-hand 
interference from cellular radio 
extremely well; reportedly better than 
the Delta One. Personally, I think its 
styling beats the Delta, although its mic 
socket looks a bit delicate and could 
make swapping mikes difficult. 

Activity, what activity? 
Having said the Midlands is still an 

activity centre, John admits that it can be 
a bit patchy. Many people complain that 
934MHz is quiet— but they do not come on 
and work the band. Just shouting CQ for 
five minutes and then giving up in 
disgust is bound to lead to disappoint-
ment. The trick is listening and finding 
the regular nets and activity periods. 
then joining in. Most nets are run by 
friendly folk and you will gain by talking 
to them — and more folk may then wish to 
join in. Obviously, you cannot expect the 
band to be busy twenty-four hours a day. 
Checking the weather and observing 

the signs will often give you clues to 
when conditions are picking up and 
when you might be able to work a bit of 
DX. Great fun. 

Envoi 
That is it again for this month. As it is 

autumn, we are due for some tropos-
pheric openings: let me know the best 
DX you work and let us hear about some 
activity in your area. What is the going 
price for a Delta where you are? Letters, 
care of the editorial staff at Radio & 
Electronics World please. 

QRP KITS AT ORP PRICES! MI 
60m CW TRANSCEIVER DTR3 

Compact and lightweight, an ideal ORP rig for 3.5MHz CW. Great for /P and holiday operetionl. 

A COMPLETE kit- includes AU. Hardware, VFO, Audio Filter, RIT, Sidetone etc and fully 

detailed building instructions. 

£76.25 
Also included In our Kit Range 

Including postage or ready 
built and tested £126.50 

PULL KIT PART KIT 
'CARLTON' 38end RX lorlICw4or2o.“   £113 00 
TUI Ina Anhennehadnu Unal   £38 80 £34.50 
TU2 Mk 2 ATU svIthIlWR Irklak  £45 00 £32.70 
TUAI: 8W116116911  £14 50 £9.20 
AF2 AUDIO FILTER    C 11 50 £8.50 
AF3 BASIC AUDIO FILTER BOARD £1.00 
C1111 CAPACRANCE METER  £52110 £14.00 

REMEMOrill The FULL kits are COMPUTE in every detail and come with FULL instructions The PART 
Kits consist of tne PCBs and all board mounted components plus. of course, the detailed Instruction 

Manual All prices include postage 

For Ion &AIM* of them and the road or the range, *end • SAE to: 

LAKE ELECTRONICS, 7 MIDDLETON CLOSE, NUTHALL, NOTTINGHAM NO16 1BX 
on ring Alan, (14DVW on (0602) 382500 

SURPLUS/REDUNDANT STOCKS - 
ELECTRONIC COMPONENTS 

We offer cash for your surplus components 
including integrated circuits, transistors', memories, 
microprocessers, I/C sockets, connectors, caps etc, 
etc. Top prices paid, collection no problem. Please 

contact us today with your lists by , fax, telex, 
telephone or letter to: 

MARLOW MARKETING 
ELECTRONIC COMPONENT SURPLUS DEALERS 

151A Milton Road, Gravesend, Kent, DA12 2RG, England 

Fax: 0474-327-960 Telex: 940-16512 (NWWO G), 
Tele: 0474-320062 

ALSO COMPLETE FACTORY CLEARANCES UNDERTAKEN 
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AMATEUR RADIO 
 WORLD   

Compiled by Arthur C Gee G2UK 

Why QRP? 
Listeners to the CW section of 80 

metres will, without doubt, have come 
across the activities of the QRP Group on 
CW. Considering the power — or rather 
lack of it—they use, it is intriguing to hear 
how well they manage! 

In the feature 'QRP' in the August 1988 
issue of RadCom, the author, George 
Dobbs G3RJV, draws attention to the 
remarkable interest now apparent in this 
aspect of the amateur radio scene. 
He writes: 'Never since the time I first 

began my interest in QRP operating and 
building suitable equipment, has there 
been such interest in this aspect of our 
hobby. The continued and amazing 
growth of QRP groups world-wide; the 
inclusion of QRP related items in 
amateur radio magazines and the pro-
liferation of QRP as a major special 
interest grouping within amateur radio, 
contrast with the view held until recently 
that QRP was the pursuit of a few odd 
radio amateurs. 

'The recent discussion of licence 
condition changes and the current 
accent on amateur radio and youth with 
the student licence proposals seem to 
point to fundamental concerns about 
amateur radio as a hobby. 

HF bands 
'The use of power on the HF bands has 

been a contentious issue since the time 
when it became possible for amateurs to 
produce considerable RF power within 
their budget and technical capacity. If we 
ignore HF propaganda broadcasting, 
most radio services appear to adopt a 
professional approach to the use of 
power and aim, or are legislated, to use 
only sufficient power to provide satisfac-
tory communication. This makes sense 
as it reduces mutual interference and 
improves their frequency utilisation.' 
George goes on to say that QRP 

operators tend to use relatively simple 
equipment, often built themselves. This 
could lead to the 'Age of the Construc-
tor'. Solid state construction can be done 
on a tea tray on the kitchen table and 
packed away at the end of each session. 
When an amateur radio guest is shown 
someone's shack, it does not matter 
whether the equipment is expensive and 
impressive. Any home-made equipment, 
however, will catch his eye and prompt 
questions. 

It is interesting to note that a new 80 
metre CW QRP transceiver kit has 
appeared on the market. Known as the 
DTR 3 transceiver, it is complete to the 
last nut and bolt, with wire and a screen 
printed steel case. It is a direct conver-
sion circuit with full VFO coverage of the 
band 3.5 to 3.6MHz. To get on the air with 
it, just a key, 12 volts and an aerial are 
required. It gives 1.5 watts of RF output 
and costs £74.25. Details from: Lake 
Electronics, 7 Middleton Close, Nuthall, 
Nottingham NG16 1BX. 

50MHz activity 
Since the relaxation in June of last 

year of the licensing regulations concer-
ning 50MHz operation in the UK and the 
improvement of propagation conditions, 
activity on 50MHz has increased greatly. 
This has no doubt been encouraged by 
the availability of commercially built 
gear, which has been marketed to meet 
the need. However, the activity growth 
has also come about because of the 
relaxation of the licensing regulations in 
other countries, especially our near 
neighbours in Europe. In October last 
year there was an opening to Botswana, 
which was very fruitful for a number of 
stations in the north of this country, 
including G2ADR and G4GAI in Lan-
cashire, G3CCH in Humberside and 
GM4DGT in Alba, a distance of about 
9,000km. These contacts were the first G 
and GM to southern Africa QS0s on 
50MHz. In June this year, Sporadic-E 
conditions gave openings to Portugal, 
Spain, Gibraltar, Malta, Greece, Norway, 
Iceland, Finland and Sweden. The first 
QSOs to America also took place in June. 
Ken Ellis, G5KW, who writes a 50MHz 
feature in our sister magazine Amateur 
Radio, has been trying to get a 'countries 
worked' list going. He comments that the 
main problem has been deciding which 
countries have official legal status. 
50MHz operators are asked for their co-
operation in helping him make this 
record as complete as possible. 

UoSAT-C project changes 
The third UoSAT spacecraft project 

UoSAT-C, which was to be the successor 
to UoSAT-1 and 2, and to have broadly 
similar objectives to them (ie carrying 
engineering, science and satellite com-
munication experiments) was planned 
for launch in the last quarter of 1988. Its 

final design was proceeding at high 
speed, with many of the plans completed 
and circuits laid out using computer-
aided printed circuit layout facilities. A 
new modular structure, with module 
boxes milled out of solid aluminium 
billets, was under way and GaAs solar 
cell panels were being provided by 
Japan. A very tight schedule was being 
worked, to prepare the spacecraft for the 
launch date. NASA had agreed to provide 
a launch on a Delta launch vehicle 
scheduled for take-off in late 1988. 
However, changes in this NASA/USAF 
launch programme have meant a post-
ponement of the UoSAT-C mission. At 
the same time as the news of this delay, 
UoSAT signed an agreement with 
Arianespace for the launch of two further 
satellites into an 800km polar sun-
synchronous orbit on an Ariane launcher 
which would be launching the SPOT-2 
primary payload early in 1989. The Ariane 
launch opportunity was secured after 
long negotiations between UoSAT, 
AMSAT-NA and Arianespace and 
involves a total of seven payloads: SPOT-
2 — a replacement for the SPOT-1 imaging 
satellite, UoSAT-D, UoSAT-E and four 
AMSAT-NA Microsats. UoSAT-D and E 
will now take over the objectives of the 
postponed UoSAT-C mission. 

ASAP 
UoSAT-D and E spacecraft, together 

with the four AMSAT-NA Microsats, will 
be placed around a new Ariane structure 
specially designed to provide facilities 
for small secondary payloads. This is 
designated 'ASAP' — Ariane Structure for 
Auxiliary Payloads. Due to weight limita-
tions on the ASAP, the payloads ori-
ginally intended for UoSAT-C will have to 
be divided between UoSAT-D and E. 
These two spacecrafts will have identical 
structures and housekeeping subsys-
tems, but they will carry different 
payloads. UoSAT-D will carry an amateur 
radio digital 'store-and-forward' com-
munications transponder, operating in 
the amateur radio satellite service 
and it will also carry equipment for 
investigating the effects of space 
environment radiation on spacecraft 
components. UoSAT-E will carry orbital 
technology and CCD camera experi-
ments. 
UoSAT-D will cost around £350. The 

Royal Aerospace Establishment is fun-
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ding the radiation experiments and 
contributing to the cost of the spacecraft 
itself, and various other organisations 
are also contributing to the project. One 
of these is AMSAT-UK, which has 
undertaken to fund the project to the 
tune of £25,000. This is an extremely 
creditable offer, particularly in view of 
their recent financial help towards the 
launch of Oscar 13. They have opened a 
fund especially for this project entitled 
the Delta Fund and we understand 
contributions are already coming in. 

Space debris 
We have referred before to the fear 

that there is now so much debris from 
disintegrated hardware in space that it is 
becoming a hazard to satellites in orbit 
and similar spacecraft activities. We 
quoted reports that the launch vehicle 
from which RS 2 and 3 lifted off nearly 
five years ago, had exploded over India 
on 9th May. It was thought to be the first 
occasion when 'fragments of spacecraft 
had caused such an event. 
A recent European Space Agency 

press release highlights this problem. It 
points out that in the early days of space 
exploration one of the great fears was 
that spacecraft would be destroyed by 
collision with natural meteoroids. This 

fear has proved to be unfounded; the flux 
of meteoroids was low. 

In 1985, the ESA held a workshop on the 
re-entry of space debris. In December 
1986, ESA created a working group on 
space debris. This discussed collision 
hazards in the geostationary orbit 
36,000km above the earth; the risks 
created by space debris to spacecraft 
and manned missions in low orbit and the 
re-entry of satellites broken up by the 
atmosphere. This group has met several 
times at ESOC. A report on its findings 
and recommendations will be available 
towards the end of 1988. 

Norad 
Since the beginning of space explora-

tion, with the launch of Sputnik on 4th 
October 1957, there have been more than 
3,000 launches resulting in about 3,600 
satellites being placed in orbit. There are 
more than 7,000 man-made objects being 
tracked in orbit of which only a few 
hundred constitute operating payloads. 
At present the major work on space 

debris is done by the USA and the USSR. 
In the USA, the task is assigned to the 
North American Air Defence Command 
(NORAD). Deep inside the Cheyenne 
Mountains, near Colorado Springs, the 
NORAD Space Surveillance Centre is 

hard at work tracking 7,000 orbiting 
objects the size of tennis balls or larger. 
Many of these are fragments from 
explosions in space; discarded rockets, 
eject covers, or even screwdrivers and 
spanners dropped by an astronaut while 
out for a stroll! 

Solar cycle No 22 
More evidence is pointing to the 

current solar cycle being exceptionally 
active. It started earlier than expected; 
sunspot activity had advanced in fits and 
starts with an unexpectedly rapid rise 
from the previous sunspot minimum. 
Past experience shows that a rapid initial 
rise is followed by a large maximum. 
Present opinion suggests that Cycle 22 
will peak around 1990, with a maximum 
sunspot number of around 175. It has 
been suggested that Cycle 22 could be 
second only to Cycle 19, which was the 
most active cycle on record. 

New amateur radio magazine 
As part of the RSGB's Project Year, a 

pilot issue of a magazine for beginners in 
amateur radio was launched at their 75th 
Anniversary Convention. Called DIY 
Radio, it is proposed to produce it as a 
monthly, beginning in 1989 if the pilot 
issue proves successful. wl  

Pt 

£150 + £125 = V1000? 
Add our £125 sub-bass unit to your £150-per-pair "Best Buys" 
and your system will sound as if it has LARGE (and 
expensive!) speakers. 
Although very compact, this ingenious Push-Pull design will 
fill-in that missing "Bottom Octave" and can be sited almost 
anywhere in the room without affecting the stereo image. It 
can be connected directly into systems with medium sized 
speakers (87-90 dB). 

The Wilmslow Audio CCP 
sub-bass speaker contains 2 
10" drive units, flatpack 
cabinet kit (inc. stand) 
machined from smooth MDF 
for easy assembly, low pass 
filters, grille fabric, reflex 
port etc. Dims. (inc stand): 

571 x 366 x 336mm 
Amp. suitabilty: 
20-120 watts 

Impedance: 8 ohms 

PRICE £125 inc. VAT 
plus carr/ins £11 

Telephone credit card orders 
HS. 

WILMSLOW AUDIO LTD. 
35/39 Church Street, Wilmslow, Cheshire 

SK9 1AS. Tel 0625 529599 
Call and see us for a great deal on Hi -Fi 

(Closed all day Mondays) 
DIY Speaker catalogue £1.50 post free (export $6) 

Introducing 
Digital Audio: 
CD, DAT and sampling 

Ian R. Sinclair 

112 pages.2165 138mm 

55 line drawings • £5.95 .• 50p p&p 

ISBN: 1 870775 05 8 

The techniques of digital audio 
involve methods and circuits that 
are totally alien to the technician 
or enthusiast who has previously 
worked with audio circuits. This 
book bridges the gap of 
understanding and explains the 
principles and methods of digital 
audio, but the mathematical 
background and theory are 
avoided. 

Digital electronics and signals. 
Analogue to digital conversion. 
Digital to analogue conversion. 
Studio digital methods. The CD 
system. Consumer digital tape 
systems, S-DAT and R-DAT. 
Sound synthesis. 

Practical Digital 
Electronics 
Handbook 
Mike Tooley 

January 1988 • 208 pages 

216 138mm • 100 line drawings 

£6.95 + 50p p&p ISBN: 1 870775 00 7 

'A very useful book' 
Elektor magazine 

A practically based introduction 
to digital electronics for 

enthusiasts, technicians and 
students. 

Digital circuits. Logic gates. 
Bistables and timers. 

Microprocessors. Memory and 
input/output devices. RS-232C 

interface. IEEE-488 and 
IEEE-1000 microprocessor 

buses. The oscilloscope. 

Full constructional details for 
nine test gear projects. Tri_ and 

CMOS pinouts; binary 
conversion tables. 

Please send me 

 copy(ics) of Introducing Digital Audio (£6.45 each) 

 copy(ies) of Practical Digital Electronics Handbook 
(£7.45 each) 

I enclose my cheque for made payable to PC Publishing. 

Name  

Address   

Send this coupon to 139/141 High Street, Eden Bridge, Kent TN8 5AX. 
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ECW FOR KITS 
K2622 - AM/FM Antenna Amp. 22clegain from 10MHz £12.13 > 
to 150MHz from this kit. Complete with metal case. 

;-)er kit 12- 15V d.c. supply voltage direct or via coaxial input. 
50- 75ohm impedance lines. 

K2554 - Quality FM Tuner. Varicap tuning from £32.02 > 
85 108MHz. 1.2uV sensitivity, 70dB S/N ratio. AFC, 
AGC and output for digital frequency display. per kit 

K2553 - Stereo Decoder. Works with K2554 tuner kit, it 17.99 > 
includes stereo indicator signal, stereo on/off and 
19kHz filter. ,Excellent stereo radio reproduction per kit 

K1771 - Short Range Transmitter. Miniature FM 
transmitter for short distance communications Inputs 
from all mics., pre--amps, etc. 1Megohm input 
impedance, 5mV sensitivity. 100 108MHz adjustable 
output frequency. 9- 12V d.c. supply. 

£9.20 
per kit 

K610 - LED VU Meter. VU level display using a 12 LED it 15.47 
bar graph Adjustable input sensitivity for all types of 

)i ,r kit 
signals 

1> K1798 - 16 LED Stereo VU Meter. Stereo VU display, £26.75 
twin 16 LED high resolution bar graph output 
Internal adjustable pre amp to give sensitivity from per kit 
100mV to 10V full scale 

K2032 - 3 digit DPM. Three digit digital panel meter 
module, •999 to -99mV full scale, zero adjust, 
overload indication. ImV resolution and 0.1% linearity. 
20uV/ C temperature stability. Compact unit ,asily 
built in to other equipment. 

K1803 - Universal Preamplifier. For signal matching, 
low level input boosting, etc. 40dB gain, adjustable 
output. 20Hz 20kHz bandwidth. 40mV full scale input. 

K2576 - 40W Power Audio Amplifier. No adjustments 
necessary and non - critical power supply from 2x6 to 
2x18V unstabslised. 250mV input sensitivity. 
101-ti 50kHz bandwidth. 1.-1- 3dBI. Protected against 
short circuit and thermal overload. 

£28.54 
per kit 

£6.95 
per kit 

£18.83 
per kit 

EXPAND YOUR MICRO! - talk to the outside world with 
an extensive range of motherboard/function kits. 

Motherboards include: 
K2615 for Sinclair computers - £41.75 
K2628 for Commodore 64/128 - £53.36 

K2640 for Amstrad CPC.464, 664 - £50.42 
K2641 for Standard MSX - £50.42 

K2642 for BBC 'B' and Master - £54.86 
K2643 for Amstrad CPC 6128 - £57.04 

Plug in function boards include: 
K2611 eight channel input card - £28.00 

K2618 single channel D/A - £34.50 
K2610 single channel A/D - £37.26 

K2635 analogue multiplexer - £29.33 

(Others available on request) 

ECW 
Prices include VAT & Postage. For your order, please make cheques payable to 
ELECTRONIC & COMPUTER WORKSHOP LTD 
Unit 1, Cromwell Centre, Stepfield, Witharn, Essex CM8 3TH. Tel: (0376) 517413 

MAKING ELECTRONICS C.A.D. AFFORDABLE 
ANALYSER II 

CI 2Re 

r 
3 4 5 

6 EASY-PC  
la SS SI r_:il__?__2):i: 56 8 

S4 
wse 

C2 -0 20- 

e 

For BBC B, B • , and Master, 

and IBM PC/XT/AT and clones 

inc Amstrad 1512 and 1640 

RI gI 52 PCB layout and 

schematic design for IBM 
PC/XT/AT and clones inc rJ, 

tr  

.. . 

• 

•-. 

_ ... . 
..„ -. ..„ Analyses circuits for GAIN, PHASE, INPUT 

IMPEDANCE, OUTPUT IMPEDANCE. and 
GROUP DELAY, over a very wide 
frequency range. 
Can analyse the frequency performance of 
complex circuits containing Microstrip 
and Coaxial Transmission lines, Bloofar 

77.7,: 

- 
. 

Amstrad 1512 and 1640 

EASY-PC must be the best value 
PCB layout program available, and 
it's also very good for schematics. 
There's no bells and gongs. but 
everything else is so quick that 
you'll still get the job done quicker 

_ 

.1.»--e-.""lii ll 
and Field Effect Transistors. Operational - than the competition. 

!..» 

Amplifiers, Resistors. Capacitors, and 
Inductors etc. 

BBC range at £130 

PC range at £195 

• ' 
• 
• 

Standard output is to dot matrix 
printer- Pen-plot and Photo-plot 
drivers available. 

Price from £95.000 

-- N , 

- . . 

Z-MATCH All prices EX VAT 

Smith Chart Program 

for IBM PC/XT/AT e #.161-11 Fmk Notheolis neu4s • 

WRITE OR PHONE FOR FULL DETAILS:. 

and clones inc Amstrad 1512 1/1.6.1...111 

.».11 1m '..".."' PIN REF REIN 
and 1640 

Takes the drudgery out of matching 
I& 1.1 

44•1,1»1 

Je..... NUMBER ONE SYSTEMS LIMITED 
problems. Includes many more features 
other than the standard Smith Chart. 
Provides full calculation of all parameters. 
Allows for line loss. ' 
Complete with full manual including 

w t... 

ert 

Harding Way, St Ives 
Huntingdon 

Cambs PE17 4WR WI 

worked examples of common matching le II Ma Ube» 

bwiw«-is«, 
TEL: ST IVES (0480) 61778 

problems r«r: au oh 
lilies ««imil e 1.11.,1113 

£130, for PC/XT/AT etc. 

£65.00 for BBC B, B • , and 

We provide full after-sales support with free telephone 'hot-line 

help' service. 

Master Software updates are free within 6 months of purchase. 
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FREE CLASSIFIED ADS 
FREE CLASSIFIED ADS CAN WORK FOR YOU 

We are pleased to be able to offer readers the opportunity to sell your 
unwanted equipment or advertise your wants'. 

Simply complete the order form at the end of these ads, feel free to use an 
extra sheet of paper if there is not enough space on the order form. We will 
accept ads not on our order form. 

Send to: Radio & Electronics World, Sovereign House, Brentwood, Essex 
CM14 4SE. 

DEADLINE AND CONDITIONS 
Advertisements will be inserted in the first available issue on a first come first 
served basis. We reserve the right to edit and exclude any ad. Trade 
advertisements are not accepted. 

FOR SALE 
• Realistic PRO32A hand-held VHF/UHF scanner, 
excellent condition, Ni-Cads, £180 ono. Tel: (0604) 

413131 ask for Paul 
II Steeple tone MBR7 multi-band radio, mint 

condition, genuine reason for sale, £25. ITT Golf 
330 portable SW Ax, mint condition. Excellent for 
someone new to the SW hobby, £15. Matsui MR 
4099 portable, mint condition, excellent receiver, 

£65. Tel: (079 14) 87723 
• HRO dial, £10. HRO tuning gang, £10. HRO valve 
cans, £1.50 each. 20 page copy of HRO manual 
(1940), £6. Original manuals for BC221, CT436 
oscilloscope, BC624/625, Spyset BP4 (in Polish)? 
£10 each. Vintage books: Admiralty w/t manual, 
1917. Dictionary of wireless terms, 1933. Wireless 
World, 2nd Mar, 1939. Radio Handbook Supple-
ment (wartime RSGB), ARRL handbooks, 24th and 
28th editions, offers. New 807 valves, £4 each. 
'Champion' bug-key, £60. McElroy bug-key, £65. All 
items - plus postage at cost. Tel: (0293) 885701 
II Wireless World, 35yrs, (1949-1983). 25yrs bound, 
offers. Or will exchange unused G600 rotator or 
modern 2m hand-held. Historic interest EMI tape 
replay, model 3035, working order, polished case, 

£50 including carriage. Write to: G3GYE, P Pitts, 
Westmoors, Trezelah, Gulval, Penzance, Cornwall 
TR20 8XD 
• KW2000B Tx/Rx speaker, PSU, excellent condi-
tion. Trio 2300 2m portable, poor condition. 11 
element 2m. Yagi 2 element multibeam 80/40/20/10 
plus lightweight rotator. Going QRT, £300. No 
offers, will not split. Tel: (0925) 820209 

• 8 element Yagi 144, as new, £10. H0/2m Halo, 

new, £2. 8XY Yagi 430, £15. Two crystal filters, SSB 
10.7MHz, £4. Amp meter 21/2 in round, scaled 0-25, 
£3. RadComms complete years: 64, 78, 79, 80, 83, 84, 
85 and 1986. All clean. Many never opened. Offers, 
to be collected. G3OXV, Earl. Tel: (0327) 702265 

la Books: 1948 BBC year book, £10. 1929 electric 
wiring diagrams by W Perren-Maycock, £10.75. 
Wireless World back copies, various issues from 
1945 to 1980, 304 copies in all, £100 (plus p&p). 
Studio talkback system, rack mounted amplifiers, 
producer's panel with microphone, remote 
speaker station, £20. Buyer collects. Ex TV studio 
multicore cable, 5 x coax, 1 x 5-way screened, 2 x 

4-way screened, 7 singles, overall screen, approx 
40m in 3 lengths, £30. Buyer collects. Tel: (0908) 

564635 
II TV tubes, two new Mullard AW21-11, in original 
boxes with guarantee cards, £15 each. Buyer 

collects. Tel: (0908) 564635 
• Commodore 128D, with built-in 1571 disk drive 
and C2N data unit, £350 ono. Phillips model 752, 
brand new, boxed, £140. Yaesu YO 901P station 

'scope with pan adaptor, £400. PRO 2004 scanner, 
new, 25 to 1.3MHz, 300 MEMs, £300 ovno. May 
consider p/x FT-690 MKII, £300. Martyn Bolt, 
G4SUI. Tel: (0924) 495916 
• 48K Spectrum Plus, b/w portable, cassette 
player, £70. Sanyo Betamax video recorder, £25. 

Andy. Tel: (0702) 461893 

WANTED 
• SSB Tx, must cover 3.5MHz to 3.8MHz. 
Condition not important but must work! Must be 
cheap, carriage paid. Peter. Tel: (0287) 34397 

daytime only 
• Eddystone, model 1830/1 communications Ax, 
would appreciate operator's and/or service 
manual. Advance instruments model TC9A, fre-
quency counter, timer, would also appreciate 
operator's and/or service manual. Oscilloscope, 
Samick model 505. Single channel solid state with 
FET input. 4.5MHz HOR, 20mV vertical, X-Y, Z axis 
mod, etc, mint condition. Write to: Aldo Diroberto, 
717 Radisson Lasalle, Quebec H8R 2X2, Canada 
II Old issues of Satellite TV News, 1981 to 1985, 
published by HRC editorial services. Good price 
paid. Kevin. Tel: (0246) 211254 
• I have aTaylor 47A valve tester with manual, will 
swap for working HF Ax. Tel: (091) 5863125 
• Sony 2001D, 2m hand-held portable, any test 

gear. WHY? Tel: (0843) 294446 
• Telereader or RTTY decoder, anything con-
sidered: CD600, CW610, etc. Also any test gear, 
scope, AF and RF sig/gen etc. Tel: (0843) 294446 
• Telefunken music centre, must be in good 
working order. If anyone has one of these to sell, 
please write to: Dilwyn Edwards, Berllan Glyd, 
Llanynys, Denbigh, Clwyd LL16 4PA 
• Practical Wireless magazines (1930-1960) good 
prices paid. Aero modeller's radio. Tel: (0793) 

485124 
• Private collector wants old style video recor-
ders. Also laser vision video disks, reel to reel 
video tapes and Beta tapes. Must be cheap. Len 
Sutton. Tel: (0977) 797063 
II Trio R2000 with VHF unit, all letters answered. 
Write to: S Martin, 24 Collingswood Close, Weston 

Super Mare, Avon BS22 9PQ. 

FREE CLASSIFIED AD ORDER FORM 

Send to: Radio & Electronics World Classified Ads-Sovereign House Brentwood • Essex CM14 4SE 

Classification: (tick appropriate box) If you want to insert ads under 

sheets for second and subsequent ads 

For Sale 

more than one classification use separate 

 [11 Wanted  

USE BLOCK CAPITALS (One word per box) 
To avoid mistakes please write clearly and punctuate your ad 

Name/Address 
Postcode/Telephone 

USE SEPARATE SHEET FOR MORE WORDS 

Ensure that you have included your name and address, and/or telephone number 

CONDMONS: Your ad will be published in the first available issue. We will not accept trade advertisements. 
We reserve the right to exclude any advertisement. 
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BRAND NEW QUAL/TY CONIPONIENTS 
OM,/ £1.00 PER PACK 

400 Mixed Resistors. 143-1 Watt 5 Copperclad Stripboard. like 
50 Mixed WW & Power Resistors Vero but no holes. 100 x 125rnm 
25 Mixed Pots 8 Presets size. Of or 0 15- pitch 
100 Mixed Polyester Capacitors 50 0071 Transistor,. long leads 
200 Mixed Ceramic 8 Mica Caps 1 Sound Effects PCB with Data. 
200 Mixed Capacitors, all types Just add LS 8 Switches for Siren, 
2000 Solder Tags SBA Hole train, trimphone, etc. etc 
10 Slide switches, two types 2 Power Resistors 1 ohm 100W 
25 Mixed Zener Diodes 10 Clip-gn Transistor Heatsinks 
12 Mixed W W Potentiometers 3 Red LED Deploys. 7 segment 
20 Transistor Sockets, 4 pun 5 680 uF/63v lectrolytics 
1 39,000 uF/20v Electrolytic 5 6800 uF/10v Electrolytic, 
100. Hardware, eg Grommets. 315 000 uF/25v Electrolytics 
Knobs. Clips, Clamps. etc 50 Components Mystery Pack 

more% w.,,geróunleàâtio nel 'elsegie a lcuiakied, of irriwnybS.W ) and 
at Unbeatable Prices Mlanymore_component 

nmer,tere llai.ftsk for free list Mai Order Only Add 85p 

KENZEN, 1435 PERSHORE ROAD, STIRCHLEY, 
BIRMINGHAM 830 231 

JAYCEE ELECTRONICS LTD 
JOHN GM3OPW 

20 Woodside Way,   
Glenrothes, pleopte 

1 9  Fife KY7 5DP 

Tel: 0592 756962 
Open Tues-Fri 9-5 Sat 9-4 

Quality secondhand equipment in stock Full range of TRIO 

goodies JaybeaM - Microwave Modules - LAR 

AGRIMOTORS 
141111RTON CB AND RADIO CENTRE 

MERTON GARAGE AND POST OFFICE, MERTON. 
Kr OAKNAMPTON, 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 203 

AMATEUR TELEVISION 
IS TELEVISION YOUR INTEREST9 Then you need the 

BRITISH AMATEUR TELEVISION CLUB. only £6 per year - 

super magazine Send SAE to 

'Orenehurst', Pinewood Road 
High Wycombe, Bucks HP12 4DD 

JAPANESE Ic's (PART OF OUR RANGE) 
AN7178 £2 95. BA5406 £2 20. HA1377 £2 20, HA1392 f2 50, HA1394 £2.95. 
HA1397 £2 75,HA1398 £2 75. HA13001 £2 95, LA4460 £1 80. LA4461 £1 80. 
LA4507 £4 25. LC7137 £4 50, M51517 £2 80, MB3705 £1 80, MB3712 £1 50, 
MB3722 £3.50. MI33730 £2 50. MB3731 £3 50. STK461 £7 50. STK463 £8 40, 
TA7205AP £1.00, TA7222AP £1.30. TA7240 £295, TA7241 £2.95. TA7270 
£2 75, 187271 £2.75 TA7274 f2.95, TA7280 £3.50. TA7281 £2.95. TA7282 
£3.95.TA7283 £2 95, TA7288 £2.95, TA7611 £3.20. UPC575 £1 03, UPC1156 

UPC1181 £1 10. UPC1182 £1 10. UPC1185 £2 50, UPC1188 £2.75. 
UPC1230 £2 50. UPC1263 £2 50, UP1277 £2 75. UPC1278 £2 75. UPC1365 
£3.60, UPC1394 £1 96 
ADD 60p POST AND PACKING AND THEN ADD 15% VAT TO TOTAL 

T POWELL 10 PADOINOTOII GREEN LONDON W2 11.0 
OPEN MON-F90 10AM.SPM, SAT SA/412 NOON. 

TELEPHONE: 01 723 9246 
ACCESINISA. TELEPHONE ORDERS ACCEPTED OVER (SAO 

ETESON ELECTRONICS 
158 Lower Green, 

Poulton-le-Fylde, Blackpool 
Tel: (0253) 885107 

Open 9 30am • 12 30 1 30 - 530 Closed VVed It Sun 

Electronic Component Specialists 

A wide range of electronic components. IC's. capacitors, 

transistors, resistors, plugs and sockets etc • 

THE SCIENTIFIC WIRE COMPANY 
811 Ferrol Rood, London E17. Toniphono 01.531 1508 

ENA/AELLED COPPER WIRE 

SWG 1lb Boa 4es 20s 

8 to 34 3.63 209 1.10 088 

35 to 39 3.82 2.31 1.27 0.93 

40 to 43 8.00 3.20 2.25. 161 

44 to 47 8.67 5.80 349 2.75 

48 15.98 9.58 638 3.69 
BLUM PLATED COPPER WIRE 

14 to 30 9.09 5.20 293 1.97 

TINNED COPPER WIRE 
14 to 30 3.97 2.41 1 39 0.94 

Fluxcore 

Please add 15% VAT. Orders under £3 add 50p. 
SAE for list of copper and resistance wire 

Dealer enquiries welcome 

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 £15.00 plus LSAE 

FREE Catalogue Unique Repair and Data 
Guides for LSAE. 

PAAURTTRON (RENY) 
8 Cherry Tree Road, Chinnor 

Oxon OX9 40Y 

Raçtiots. 
Electronics 

Ike communiasSIons and eleckenka moraine World 

24v ni -cad battery contains twenty XD type 
cells, used condition, some cells may be 
faulty £12.00 
Spring tension gauges, set of 3. 0-4 ounce, 
0-16 ounce, 0-61b £3.00 
Ex Vulcan bomber hitch and roll assembly, 
contains gears, shafts, bearings etc 
 £15.00 
Range and bearing marker unit, contains 
bevel gears, servos, shafts etc £15.00 
Ex Government Geiger counter with 3 
probes x-ray, alpha, beta £45.00 
Eddystone type 77OR VHF receiver, 19-155 
MHz £120.00 
Type R210 receiver 2-15 MHz, complete 
with plug andteadphones £55.00 
ITT UHF TX-RX base station £40.00 
ITT 149 MHz VHF transmitter £40.00 
Collins R390A receiver, poor condition 

£150.00 Ring for details 
Readyphone 100 watt, LIN, amplifier, 
complete with ATU £75.00 

Prices include postage and packing 

A C ELECTRONIC SERVICE 
17 APPLETON GROVE, LEEDS LS9 9EN 

TELEPHONE: 0532 496048 

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 

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. 

Sig Alt 
ADS 

lummaimmmaimmummummuummummummuummulie 

I RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM 

immummummummummmilimummiumi 

II TO: Radio & Electronics World Sovereign House 
• Brentwood Essex CM14 4SE England (0277) 219876 

III PLEASE RESERVE 

I FOR A PERIOD OF 1 issue 

É COPY enclosed [1 to follow  

111 PAYMENT ENCLOSED: 

•CHARGE TO MY ACCOUNT 

11 COMPANY  

I ADDRESS   

SIGNATURE 

 centimetres by  

 El 3 issues  

columns 

[-] 6 issues  

I nz  ' 

LT 12 issues  

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

Credit Card 

CREDIT CARD 

EXPIRY DATE 

 TELEPHONE  

CPI II 
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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 

IAN FISHER COMMUNICATIONS 
OF STANHOPE 

CB Works, The Market Shop, Market 
Place, Stanhope, County Durham 

e (0388) 528464 
Main Distributors of 27MHz CB radios and the 
NEW CEPT models including UNIDEN and DNT. 

Including U.K. and CEPT walkie talkies. 

Large stocks of coaxial cable, plugs, sockets and 
adaptors. 

Stockists of the new UNIDEN 28/30 and Lincoln 
Multimode Radio Amateur Transmitter Receiver 

All available via mail order. Retail/Wholesale 

OPEN: MON-SAT 10.30am-6.00pm 
SUN 2.30 - 4.30 

RING FOR DETAILS (0388) 528464 

MRZ MICROWAVE 
MOBILE ANTENNA 

ICOM-BUSINESS/AMATEUR/ MARINE/AIR 

UK AND EXPORT 

MRZ COMMUNICATIONS LTD 
NEWCASTLE UNDER LYME 

o 
ICOM 

VISA 
TEL: (0782) 619658 
7 DAY SERVICE 

9 Amateur e_ 

4e,c> Equ‘Pe'e 

Aerials & Lashing Equipment 

li 988 e 
FOR FREE COPY 

JUST SEND SAE 91/2x61/2 

TAR COMMUNICATIONS 
King William Street, Stourbridge, 

W. Midlands DY8 4EY 

e 0384 390944 

SOUTH WALES 

ELECTRO 
DISPOSALS 

2000 sq ft of surplus equipment 
and components 

UNIT 31, LONLAS WORKSHOPS 
SKEWEN, NEATH 
Tel: 0792 818451 

MORSE CODE PREPARARON 
Cassette A 1-12 wpm for amateur 
Cassette B 12-25 wpm for professional examination preparation 
Each cassette is type C90 
Price of each cassette (including booklets) £4 95 
Morse key'with separate batter (PP3)- driven solid-state oscillator 
and sound transducer produces clear tone for sending practice 
Price of key with electronic unit £I3 95 

Price inclkiepreedesetc .E...uae, only 
(D•Pt 

12 Longohoro Woy, Milton, Port PO4 BLS 

Service sheets from £2.50/1sae ctv/mus-cJcombis £3.50/1sae. 
Sae Newnes & TV Technic books in stock. Thousands service 

& repair manuals. SAE Free review/Pricelists 

IS (REW) 76 Church Street, Larkhall 

(0698 883334), Lanarkshire 

PROFESSIONAL SURVEILLANCE 
 EQUIPMENT  

Crystal Controlled Micro Transmitters, Telephone 
Transmitters and Covert Body Transmitters 

High Grade, Superb Stability 

Countersurveillance 
Portable and Pocket Bug Detectors and the Unique CS420 

Tap Defeat System which will Nullify the Effect of ANY 

Telephone Interceptions 

Cyberscan International 
3 Eastcote View, Pinner, Middlesex HAS 1AT. 

01-866 3300. FAX: 01 429 0950 

*PSSS.... 
ALL THE SUPER 
BARGAINS 
ARE ON THE 
INSIDE FRONT 
COVER 

CRIIM-ee:1)0D 
ONE OF THE LARGEST RANGES OF 
COMPONENTS YOU ARE LIKELY TO SEE 

Phone for our catalogue: Price £1.00 
01 452 0161/450 0995 Telex 914 977 

FAX. 208 1441 
40 Cricklewood Broadway, 

London NW2 3ET 

CALIBRATION 
Need not cost a fortune. For a free quote on your 

D.M.M., oscilloscope or frequency counter. 
Send type of instrument, Make and Model details to - 

31/2 Den. Calibration (Quotes), 
Blueharrow Limited 

" UR' £e" W  Brookside Cottage. Main Road, 
(calibrator Bridgestone. 1.0.W. P030 4DJ 
to BS5750) TEL 0983 740845 

COUNTY 
GUIDE 

RATES 
BOXES ad sizes 
20mm x 59mm single 
40mm x 59mm double 

Total Ad space 
prepayment single 
rates 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 81. 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....D 6 £88.00....E 12 £1 58.00....E 
Double County Guide 3 £94.00.... 6 6 £176.00..E 12 £316.00...n 

PAYMENT ENCLOSED 
Cheques should be made payable to Radio & 
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) 

iii 
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No. 1 LIST BAKERS DOZEN PACKS 
All packs are El each, il 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. 

Bol 5 13A unction 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 oft 

BD? 4 In flex switches with neon onioff lights, saves 
leaving things switched on 

809 2 6V IA mains transformers upright mounting with 

fixed clamps 
Boll 1 61/2 in speaker cabinet ,deal for extensions, takes 

our speaker Ref B0137 
B013 12 30 watt reed switches, it's surprising what you can 

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

BD22 2 25 watt loudspeaker two unit crossovers 
B029 1 B.O.A.C. stereo unit is wonderful value 
BD30 2 Nicad constant current chargers adapt to charge 

almost any nicad battery 
6032 2 Humidity switches, as the air becomes damper the 

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

over with centre off 
BD45 1 2411r time switch, ex-Electricity Board, automati-

cally adjust for lengthening and shortening day 

original cost £40 each 
BD49 10 Neon valves, with series resistor, these make good 

night lights 
8056 1 Mini uniselector, one use is for an electric pgsaw 

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. 

8067 1 Suck or blow operated pressure switch, or it can 
be operated by any low pressure variation such as 
water level in water tanks. 

BD91 2 Mains operated motors with gearbox. Final speed 
16 rpm, 2 wen rated 

8D103A 1 6V 75OrnA power supply, nicely cased with mains 
input and 6V output leads. 

B0120 2 Stripper boards, each contains a 400V 2A bridge 
rectifier and 14 other diodes and rectifiers as well 
as dozens of condensers, etc. 

130122 lOrn Twin screened flex with white pvc cover. 
80128 10 Very fine drills for pcb boards etc. Normal cost 

about 80p each. 
60132 2 Plastic boxes approx In cube with square hole 

through top so ideal for interrupted beam switch. 
60134 10 Motors for model aeroplanes, spin to start so needs 

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

as speakers. 
130148 4 Reed relay kits, you get 16 reed switches and 4 coil 

sets with notes on making c/u relays and other 
gadgets 

130149 6 Safety cover for 13A sockets- prevent those inqui-
sitive little fingers getting nasty shocks. 

60180 6 Neon indicators in panel mounting holders with 
lens. 

60193 6 5 amp 3 pin flush mounting sockets make a low 
cost disco panel. 

60196 1 in flex simmerstat- keeps your soldering iron etc. 
always at the ready. 

B0199 1 Mains solenoid, very powerful, has lin pull or could 
push if modified. 

80201 8 Keyboard switches-made for computers but have 

many other applications. 
60210 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 
B0221 5 12V alarms, make a noise about as loud as a car 

horn. Slightly soiled but OK. 
60242 2 6in o 4in speakers, 4 ohm made from Radiomobile 

so very good quality. 
130246 2 Tacho generators, generate one volt per 100 revs. 

130252 1 Panostat, controls output of boiling ring from sim-
mer up boil. 

130259 50 Leads with push-on 1/4 in tags-a must for hook-
ups-mains connections etc. 

60263 2 Oblong push switches for bell or chimes, these can 
mains up to 5 amps so could be foot switch if fined 
into pattress. 

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

BD275 1 Guitar mic -clip-on type suits must amps. 
BD283 3 Mild steel boxes approx 3in x 3M x lin deep-stan-

dard electrical. 
80293 50 Mixed silicon diodes. 
BD296 3 Car plugs with lead, fit into lighter socket. 
80305 1 Tubular dynamic mic with optional table rest. 
Most other packs still available and you can choose any as your 

free one 

VERY POWERFUL 12 VOLT MOTORS -1/1/rd HORSEPOWER Made to 
drive the Sinclair C5 electnc car but equally adapable to power a go-
cart, a mower, a rail car, model railway, etc. Brand new. Price £15.00 
plus £2.00 postage. Our ref 158. 

OVER 400 GIFTS 
YOU CAN CHOOSE FROM 

then is • Mal of over 460 packs in ow Baker's 
Daze, rases cad yea became «titled to a free gift 
with each dose, packs. 
A classified list of these wicks arsd oar latest -News 
Leger- will be »closed with yow goods, and ye* 
will •Woeselicalhr receive oar next news letter 

"dele 

NEWLY ADVERTISED ITEMS 
FBI CAPACITOR MICROPHONE Eagle CI.200 Electret type microphone 
An PET ampitfier is bunt in for obtaining an output equivalent to a high 
class dynamic microphone while retaining the charactenstics of a 
capacitor microphone External influence by magnetic and electrosta-

tic noise is minimised since no magnets or coils are used The small 
size of this microphone and the low power supply needed for its 
operation makes this microphone a very versatile unit Electrical speci-
fications are as follows Output impedance 500ohms± 3056 at lkHz 
Sensitivity -6540±3dEt lOdB=1Viubar at 1000HzI Frequency re-
sponse 50-8000Hz Pnce EI each Order Ref . I3D646 
SUB-MIN TOGGLE SWITCH Body size 8mm x Imm x 7mm SBDT with 
chrome dolly living nuts 4 for Et Order Ref 80649. 

Ex GPO MULTI-RANGE TEST METER 12/C1 Complete in reel leather 
case with carrying handle-this is a 20,003 OPU instrument with 19 
ranges including AC and DC volts-dc current 5mA to IA, 4ohms ranges 
up to 20meg- the low ohms range is particularly useful, you will be 
able to read right down to one ohm and below This meter also has 
provision for reading dc current 0-5 amp and 0-25 amp Meter size 6" 
long x 3" wide xr deep Leather case has compartment for test 
leads, prods, and croc clips all of which are included Can be used in 
the case. Not new but are in first class condrtion-tested and guaran-
teed Price is f7 00 Order ref 7P5 
RE-CHARGEABLE NICADS 'D' SIZE 
These are tagged for easy iovino together but tags, being spot 
welded, are easy to remove Virtually unused, tested and guaranteed£3  

00 ref 2P141 or 6 wired together for E10 00 ref 10P47 
I TRACK CASSETTE DECK Complete with cassette holder in fact, if 
you have any 8 track cassettes, then with the addition of 2 speakers 
this unit would play them. As 8 track cassettes are no longer made the 
units have become surplus, however, they do contain lots of useful 
parts motor, tape head and dnve, pulley wheels, etc and a stereo 

amplifier . Mains operated Brand new in makers packing Only E300 

each plus f 1 00 additional postage Order ref 3P46 
COMPUTER BARGAIN -MEMOTECH 14TX 512 64K RAM Full size 
(MEATY keyboard with 57 professional keys and additional 12 dual 

function keys arranged as a separate key pad with cursor control and 
editing keys Auto repeat is standard on all keys. This is a very supenor 
home computer and comes complete with power supply, cassette 
lead, TV lead and 3 cassette programmes Brand new in manufactur-
er's original packing with 250 page Operator's Manual Price £45.00 

plus £4 00 postage 
STEREO SPEAKERS Each 10 watts 8 ohm and twin speakers mounted 
in Walnut-finish cabinets, size 16" high x lff wide x 6" deep Front is 
black Dacron and the finish is very pleasing Price £7 00 Per pair Extra 

postage and packing 0.00 
UNUSUAL MAINS MOTOR Quite small, measures only 2" x rx r 
approx, but is surprisingly powerful it revs at 3,00Orpm and is reversi-
ble It has good length 1/4' diameter spindle Price £1.00 Our order ref 

130640 

LASER TUBE 
Made by Philips Electrical. New and unused. This is 
helium-neon and has a typical power rating of .9mW. it 

emits random polarised light and is completely safe 

provided you do not look directly into the beam when 

eye damage could result. Do not use in the presence of 

children unless a diverging lens is fitted. DON'T MISS 
THIS SPECIAL BARGAIN! Price £29.95 plus £3 insured 

delivery. 

PAPST AXIAL FAN-MANUFACTURERS REF NO. TYP4500N. 
This is mains operated 15 wan rating and in a metal frame with metal 
blades so OK in high temperatures Body size approx. 4,/i" square 

14" thick. £6 00 each, plus £1.01 postage Our ref 6P6. 
VERY POWERFUL MAGNETS Although only less than r long and not 
much thicker than a pencil these are very difficult to pull apart. Could 
be used to operate embedded reed switches, etc. Price 50p each, 2 for 
f1.00 Ref 80642 
RJP-OVER DIGITAL CLOCK Dune an eyecatcher, this is mains oper-
ated. The figures flip-over per minute and per hour and give a larger 

than usual visual display. Supplied complete with front and perspex 
panels to glue together to make its case f2.00 each. Our ref 2P205. 
STABIUSED 15V 2A PSU kit which mounts on SAE panel. Mains 
operated Ideal to dnve monitor, etc. Price only ER. Our Ref. 6P7 
SMOOTHING CAPACITOR 230uf 63V 10A at 50 deg. C. Can type with 
mounting bracket. Pnce Our Ref 2P206 
SMOOTHING CAPACITOR 2200uF 63V 58A at 50 deg. C. Can type with 
mounting bracket. Pnce ft. Our Ref 81)644 
10A 100V BRIDGE RECTIFIER ASSEMBLY comprising 1 diodes mounted 
on two Oin x 3in sinks with bottom insulators. Price f2. Our Ref. 2P207. 
DO YOU WANT TO MEASURE AC AMPS? We have found a few more 
of the 50Hz 0-10A AC 21/2 in diameter panel meters, made for RAF 
equipment these are very reliable and robust. Pnce £5 each. Our Ref. 
5P105 
20A DOUBLE POLE RELAY WR11 176 COIL complete with mounting 
brackets made by the Japanese Omron Company. Price f2 each. Our 
Ref. 2P173A 
TORROIDAL MAINS TRANSFORMER with twin outputs 6.3V 2A and 
12V 600mA, so ideal for FOE power supply. Price f5. Our Ref 5P122. 
DOUBLE MICRO CASSETTE DECK made by the Japanese ABS com-
pany This takes two micro cassettes and is complete with motors, 
solenoids to select the deck to use and record and playback heads. 
Price £10. Our Ref 10P49 
QUICK AX MAINS CONNECTOR A must for your workshop. Saves 
putting on plugs as you just push the wires under the spring clips. 
Automatically oft when lid is up. Price £7.50. Our Ref. 7P511. 
IT HANDSET with curly lead terminating with flat BT plug. Colour 

cream Price £5. Our Ref. 5P123. 

NEW ARRIVALS, FIRST TIME OFFERED 

EPSON MINI PRINTER 15011 This is a till roll size printer and uses plain 
paper£15 each Order Ref 15P14 
2764 EPRON 65K bits BBC micro compatible. each. Order Ref. 3P48. 
PIEZO SOUNDER. Reference PKM11 3-30V operation. 913dB output 2 
for f1 Order Ref BD647 

J et N BULL ELECTRICAL 
Dept RE, 250 PORTLAND ROAD, HOVE 

BRIGHTON, SUSSEX BN3 5CIT 
MAIL OKIER TERMS: Cash, PO or cheque with order Orders under 
£20 add f I 50 service charge Monthly account orders accepted from 
schools and public companies Access and Bicard orders accepted 
Britain 111273) 73110 an 26351111 

POPULAR ITEMS 

Some of the many items described in our current list1AL 

which you will receive if you request it 

3Lbit FDD CHINON SC track 500k Shugart compatible interface. Stan 
dard connections, interchangeable with most other 31/4 in and 51/4 ir 
dynes. Brand new. £8.50 plus insured post. 
3ia RID 'MACS« HfD31115SXA Shugart compaable interlace. 50.1k on 
3M disc Recommended for many Amstrads but interchangeable with 
most dnves. £2950 plus O insured post. 
R10 CASE AND POWER SUPPLY KR for the 3m or 31/4 in Ell 03. Re, 
11P2 for the Chinon, 11P3 for the Hitachi. 
lie MONITOR made for ICL uses Phillips biack and white tube Brand 
new and complete but uncased £16.03 plus f5.03 post 
ACORN COMPUTER DATA RECORDER REF ALF03 Made for the Elec-
tron or BBC computers but surtable for most others. Complete with 
mains adaptor, leads and handbook. £10.00. Ref 10P14. 

POWEPRIL IONISER Uses mains transformer Generates approx. 10 
Urnes more ions than the normal diode/cap ladder circuits. Complete 
kit £11.50 plus £3.03 post 
3 INCH EDO Hitachi ref. HFD 305SXA. Ideal replacement or second 
dnve in most computers, especially Amstrad 6128, etc. Pnce f30 plus 
O post 
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 loin in series to get desired 
voltage -and in parallel for more amps. Module A gives 100mA, Price 
ft. Our ref. BD631 Module C gives 100mA, Price f2, Our ref. 2PI99 
Module El gores 700mA, Price 0, Our ref. 3P42. 

SOLAR POWERED NI-CAD CHARGER 1 Ni-Cad bananes AA 111P7) 
charged in eight hours or two in only 1 hours. It is a complete, boxed 
ready to use unit Price £6. Our ref. 6P3. 
511V 20A TRANSFORMER '6' Core construction so quite easy to adapt 
for other outputs-tapped mains input Only f25 but very heavy so 
please add £5 if not collecting. Order Ref. 25P4. 
ISA 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 2in can be surface or flush mounted 
O each. Our Ref 3P40 
SWITCH 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 OW isolation 
between logic terminals. The turn-on voltage is not critical, anything 
between 3 and 30V, internal resistance is about IK ohm AC loads up to 
10A can be switched. Price is f2 each. Ref. 2P183. 
METAL PROJECT BOX Ideal size for battery charger, power supply 
etc., sprayed grey, size Bin x 11/4 in x 4in high, ends are louvred for 
ventilation other sides are flat and undrilled Order Rel. 2P191. Pnce El 
BIG SMOOTHING CAPACITOR. Sprague powerlytic 39,000uF at 50V. £3. 

Our ref 3P41. 
4-CORE REX CABLE. Cores separately insulated and grey PVC covered 
overall Each copper core size lit .2mm. Ideal for long telephone runs 
or similar applications even at mains voltage. 20 metres f2. Our 
ref.2P196 or 100 metres coil ft. Order ref 8P19. 
6-CORE REX CABLE. Description same as the 4-core above. Price 15 
metres for El Our ref. 2P197 or 100 metres £9. Our ref. 9P1. 
BULK-HEAD MOUNTING LOUDSPEAKER. Metal case with chrome grill 
Iront and with mounting lugs for screwing to ceiling, Bin speaker £10 
each. Order ref 10P43 add f2 post 
TWIN GANG TUNING CAPACITOR. Each section is .0005uF with trim. 
mers and good length 1/4 in spindle Old but unuse3d and in very good 
condition ET each. Our ref. 80630. 
13A PLUGS Good British make complete with fuse, parcel of 5 for £2. 
Order ref. 2P185 
13A ADAPTERS Takes 2 1» plugs, packet of 3 for fl. Order ref. 2PI87. 
26V-0-206 Mains transformers 21/4 amp 1100 wattl loading, tapped 
pnmary 203-245 upright mountings £4. Order ref 4P24 
BURGLAR ALARM BELL-6- gong OK for outside use if protected from 
rain 12V banery operated. Price f8. Ref 8P2 
24 HOUR TIME SWITCH-16A changeover contacts, up to 6 on/offs per 
day. Nicely cased, intebnded for wall mounting Price f8. Ref. 8P6. 
CAPACITOR BARGAIN- axial ended, 1703µF at 25V. Jap made, nor-
mally  hop each, you get 4 for fl. Our ref. 613. 
PtEZO 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 interference, so in 
ideal for computer and instrument cooling. Price is only fl each. Ref. 
BD598. 
SPRING LOADED TEST PRODS -Heavy duty, made by the famous 
Bulgin company, very good quality. Price 4 for ft. R81.130597 
ASTEC P.S.U.-Swrtch mode type. Input set for +230V. Output 3.5 
amps at +5V, 1.5 amps at +12V, and 3 amps at +5V. Should be OK for 
floppy disc drives. Regular price £0. Our price only £10. Ref. 10T34. 
Brand new and unused 
APPUANCE THERMOSTATS -Spindle adBiuDs type pe suitable for convec-
tor heaters or similar. Price 2 for fl Ref. 58 
3-CORE REX BARGAIN Na. 1- Core size 5mm so ideal for long exten-
sion leads carrying up to 5 amps or short leads up to 10 amps. 15mm 
for 62 ref. 2P189 
3-CORE FLU 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 U. Ref. 2P190 
ALPHA-NUMERIC KEYBOARD-This keyboard has 73 keys giving trou-
ble free life and no contact bounce. The keys are arranged in two 
groups. the main area is a MEATY array and on the right is a 15 key 
number pad, board size is appro. 13" x I"- brand new but offered at 
only a fraction of its cost namely £, plus £1 post Ref. 3P27. 
WIRE BARGAIN- 500 metres 0.7mm solid copper tinned and p.v.c 

covered Only £3 plus fl 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, pnoto transistor, resistors and caps, etc. 
Circuit diagram but no case Price fl Ref. 2PI S. 
3-36V 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 probably the most important 
piece of equipment you can own latter a multi range test meter) It 
gives a venable output from 3-30 volts and has an automatic short 
circuit and overload protection, which operaes at 1.1 amp approxima-
tely. Other features are very low ripple output, a typical ripple is 3mV 
pk-pk, ImV nns. 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 full instructions is £15 
Ref 15F? 

STE SPEAKERS Each 10 watts 8 ohm and twin speakers mounted 
in walnut finish cabinets, size 16in high x 10in wide x fan deep. Front is 
black Dacron and the finish is very pleasing. Price 17 per pair. Extra 

postage and packing O. Our Ref. 7P6 



ELMASET INSTRUMENT CASE 
300x133x217mm deep  £10.00 ea (£2.20) 

REGULATORS 
LM3177 Plastic 70220 variable  £1 
LM317 Metal  £2 
7812 Metal 12v 1A   £1.00 
CA3085 TO99 Variable regulator  £1 
LM338 5A variable  £5 

COMPUTF-R ICS 
8741 Micro Ex equipment £1.30 
8039 Ex equipment £1.00 
4164-15 Ex Eqpt £1 
27128 25On' NEW £3.00 
68008 Processor Ex-Equip E.5 
27256-30 ex-eqpt  MOO 
2764-30 2176 USED  £2 
1702 EPROM ex equip  £5.00 
2732-45 2716 USED £2  100+£1.50 
2114 EX EQPT 60p 4116 EX EQPT 70p 
4416 RAM £3.50 
ZN427E-8 £4.00 
ZN428E-8 £4.00 

1.8342MHz 2/£1.50 

SIL RESISTOR NETWORKS 
8 pin 10K 22K 5/£1.00 
9 pin22K 5/£1.00 
10 pin 68R 18OR 22K  5/£1.00 

SURFACE MOUNTED 
TRANSISTORS 
BCW31 BCW72 NTAV70 1S2836 min 50/type  100/U.50 

TRANSISTORS 
BC107 BCY70. Pre formed leads full spec 

20/£1 100/£4 1000/£30 

POWER TRANSISTORS 
POWER FET IRF9531 8A 60V P channel to 220 2/£1 
2N3055H RCA House numbered 5/£2 
2SC1520sim BF259 3/£1 100/C22 
TIP141, 142/146, £1 ea, TIP110, 125, 42B  2/E1 
TIP3513 £1.30 TIP35C  £1.50 
SE9302 100V 10A DARL SIM TI P121  2/C1 
2N3055 Ex eqpt tested 4/£1 
Plastic 3055 or 2955 equiv 50p 100/£35 
2N3773 NPN 25A 160V £1.80  10/£16 
BD132 5/£1 

QUAFrrz HALOGEN LAMPS 
A1/216 24v 150w   £2.25 
H1 12v 55w (car spot)  £1.50 

NICKIEL CADMIUM BATTERIES 
7.2 Volts 1.8 A/hr C Cells in packs 

CRYS"TAL OSaLLATOR 

ZIF SOCKEM 
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 
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  or2.so 
D.I.L. Switches 10 Way E1 8 Way 80p. 4/5/6 Way 50p 
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)   
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  £1.90 
VNIOLM 60V 1/2 5ohm TO-92 mosfet «1. 100/£20 
MIN GLASS NEONS 10/£1 
RELAY 5v 2 pole changeover looks like RS 355-741 marked 
STC 47WBO5T 2/£1 
MINIATURE CO-AX FREE PLUG RS 456-071 2/£1 
MINIATURE CO-AX FREE SKT RS 456-273 2/£1.50 
STRAIN GAUGES 40 ohm Foil type polyester backed balco 
grid alloy £1.50 ea 10+ £1 
DI L REED RELAY 2 POLE n/o CONTACTS £1 
ELECTRET MICROPHONE INSERT £0.90 
Linear Hall effect IC Micro Switch no 613 SS4 sim RS 
304-267  £2.50 100+ C1.50 
Hall Effect IC UGS3040 + MAGNET £1.00 
OSCILLOSCOPE PROBE SWITCHED X1X10 £10 

CHEAP PHONO PLUGS 100/£21000/£18 

1 pole 12 way rotary switch 4/£1 
AUDIO ICS LM380 LM386 £1 ea 
555 Timer 5/£1 741 Op AMP 5/£1 
COAX PLUGS nice ones 4/£1 
4 x 4 MEMBRANE KEYBOARD £1.50 

15.000uF 40V SPRAGUE £2.50 (C1.25) 
INDUCTOR 20uH 1.5A  5/£1 

NEW BT PLUG + LEAD £1.50 
1.25- PANEL FUSEHOLDERS 5/£1 
CHROMED HINGES 14.5x 1" OPEN £1 ee 

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 £12 
MONO CASS. HEAD £1 ERASE HEAD 50p 
THERMAL CUT OUTS 50 7785 120C £1 ee 

THERMAL FUSE 121C 240V 15A  5/£1 

TRANSISTOR MOUNTING PADS TO-5/70-18 C3/1000 
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 110p 100/£20 
TOKIN MAINS RFI FILTER 250v 15A £3 

IEC chassis plug rfi filter 10A £3 
Potentiometers short spindles values 2k5 10k 25k 1M 2M5 

newvalue 5/£1 

500k lin 500k log 4/£1 
40Khz ULTRASONIC TRANSDUCERS EX-EOPT NO 
DATA £1 /pr 
PLESSEY INVERTER TRANSFORMER 11.5-0-11 5V to 
240v 200VA  CO (£3) 

ZF-NERS 
5.6V IW3 Semikron 49K available £25/1000 
Supressor OF606 120V BI Directional Zener in 3 amp W ,E 
package 5/£1.00 

DIODES RECTIFIERS 
BAW76 Equiv IN4148 £130/1 0,000 

1N4148 100/£1.50 
1N4004/SD4 1A 300V 100/£3 
1N5401 3A 100V  10/£1 
BA158 lA 400V fast recovery 100/£3 
BA159 IA 1000V fast recovery 100/£4 
120v 35A stud 65p 
12 FLIO 12A 200V small stud 
 4/£1.50 100/£25 

10/£1 BY127 1200V 1.2A   

BY254 800v 3A  8/£1 
BY255 1300v 3A  

46/1E9 

4/£1 

6A 100V Similar MR751   

1A 800v bridge rectifier  

4A 100V bridge 3/£1 
6A 100v bridge  50p 

8A 200V Bridge 2/C1.25 
10A 200v bridge  £1.50 

10/£18 25A 200v bridge £2 ea  
25A 400v bridge £230 10/£22 

SCRs 
2P4M equiv C106D 3/£1 100/£20 

MCR72-6 10A 600v SCR £1 

35A 600v stud £2 

TICV106D .8A 400v SCR 3/£1 100/£15 

MEU21 Prog. unijunction  3/£1 

TRIACS diacs 25p 
NEC Triac ACO8F 600V TO 220 

 5/£2 100/£30 
Diacs 4/£1 

TXA L225 8A 400V 5mA gate 2/£1  100/£35 
TRAL 2230D 30A 400V isolated stud £44aech 

CONNECTORS 
34 way card edge IDC connector (disk drive type)... £1.25 
Centronics BBC Printer lead C3.50 

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 in 

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

WIRE WOUND RESISTORS 
W21 or Sim 2.15W 27R 10 of one 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 12OR 180R 

390R 430R 470R 560R 680R 820R 91OR 1K15 1K2 1K5 1K8 2K4 
2K7 3K3 3K0 5K0 10K 

RO5 milll-ohm) 1% 3W aim £1 

W22 or Sim 6W 7 of one value C1 
R47 1R0 1R5 3R3 6R8 9R1 1OR 2OR 27R 33R 51R 56R 62R 68R 
100R 120R 18OR 390R 500R 56OR 620R 91OR 1K0 1K2 1K5 1K8 
2K7 3K3 3K9 4K7 10K 
W29 or Sim SW 6 of one value £1 
R22 R47 1R0 1R1 15R 56R 62R 68R 100R 120R 18OR 22OR 300R 
39OR 68OR 1K0 1K5 5K1 10K 
W24 or Sim 12W  4 of one value £1 
R50 1R0 2R0 6R8 9R1 1OR 18R 22R 27R 56R 68R 75R 82R 100R 

150FI 200R 22OR 270R 40OR 62OR 6K8 8K2 1K0 10K 15K 

WIRE WOUND RESISTORS - BOLT 
'Î IitII TYPE 
10 watt 39R, 180R «peach 
25 watt R33, 1R2, 1R5, 4R7, 25R, 100R 50, each 
50 watt 3R3, 5R1, 18R, 27R «peach 

PHOTO DEVICES 
BPW50 Infra red photo Diode 3/£1 
Slotted opto-switch OPCOA OPB815 t1.30 

2N5777  50 111 ponly 
TI L81 TO18 Photo transistor   £1 
TI L38 Infra red LED 5/C1 

OP12252 Opto isolator  50p 
Photo diode 50p 6/£2 
MEL12 (Photo darlington base n/c) 50p 
RPY58A LDR 50p ORP12 LDR 705 
GREEN or YELLOW 3 or 5mm 10/£1  100/£5.50 
FLASHING RED OR GREEN LED 5mm 5op  ooiclia 
LEDS assorted RD/GN/YW + INFRE/RED 200/£5 

SUB MIN PRESETS HORIZONTAL 
1K 4K710K 22K 47K 1M 10M 15/£1 100/7.5 

CERMET MULTI TURN 
PRESETS 3/4 " 
I. 2OR 100R 203R 25013 50OR  50p 

2K 5K 10K 22K 50K 100K 200K 2K2 2K5 47K 500K 2M2 

IC SOCKEM-pin 15/£1 8-pin 12/£1; 14-pin 10/£1.00; 
18/20-pin 7/£1; 22124/28 pin 4/£1 40 pin 30p 

TRIMMER CAP•ACrTORS 5/50p 
Grey larger type 2 to 25pF Transistors 2N4427  60p 
Feed Thru Ceramic Caps 1000pF  10/C1 

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 
1uF 100v 10mm SIEMENS block polycarb 10k available 

1000/£80 
1n/3n3/5n6/8n2/10n 1%63v 10mm  100/£6 
242 160v rad 22mmI III I Ce£10 
33n/47n 250v AC X rated rad 15mm  10/£1.00 
11.1600V Mixed dielectric 50p ea 

STC NTC BEAD THERMISTORS 
G22 220R G13 1K G23 2K G54 50K G25 200K G16 1M 
Rese2O'c directly heated type £1 each 

FS22BW NTC Bead inside end of 1" glass probe res @ 29'c 
200R £1.00 

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

MONOLOTHIC 
CERAMIC CAPS 
10n 50V 2.5mm 100/£4.50 
100n 50v  2.5mm or 5mm 100/£5 
100N 50V axial Shortleads 100/£3 
100n ax long leads  1001£6 
100n 50v RAD 0.3" centres  100/£10 

STEPPER MOTOR 4 PHASE 2 
9v Y/INDINGS 

 10/£30 

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) 


