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RAYCOM 
COMMUNICATIONS SYSTEMS LTC 

Raycom wish all customers a very merry 
Christmas and a happy New Year 

New opening hours: 9.00am-5.30pm 5 Days, late night Friday (until 7.00pm). Closed all day Thursday 
RAYCOM SPECIAL CHRISTMAS BOXES AVAILABLE DURING DECEMBER ONLY 

Challenger BJ 
200 Mk2 

HF/VHF Scanning 
Receiver 
26-520MHz (with gaps) 
Included Civil and 

Most of Military Airband 
16 memory channels 

Search scan 
priority function and 
delay* c/w Raycom Air 
Band antenna FREE 

£189.00 P&P £10.00 

2m starter 
package 
CTE1600 (same 
as IC2E) 
* Inc FREE 2m 
mag mount ant 
* 144-148MHz, 
c/w NiCad 
chrgr 
* 2.5W output 
* Ideal mobile/ 
portable use 

£149.00. P&P 
£10.00 (while 
present stocks 
last) 

Bearcat 
BC 200xo-

The super new scanning 
receiver 
* C/w FREE mobile 
antenna 
* 29-956MHz (with gaps) 
* 200 memory channels 
* Detachable NiCad 
* C/w NiCad/charger 

£239.00. P&P £10.00 

Dual-band mobile package 
Icom IC3200 
144-430 
transceiver 
* C/w FREE 
dual band 
mobile ant 
* 25W on both ban s, u memories 
* Built-in duplexer 
£399.00. P&P £10.00 (while stocks last) 

The ultimate receiving stations 
Icom 
I C R7000 
V-UHF 
receiver 
* Inc FREE 

Royal 1300 discone* 25-1300MHz (2GHz) 
£925.00. Carr £10.00 (limited stocks) 

tettr. o = 

Icom ICR71 SW receiver 
* FREE long 
wire 
receiving ant 
* Covers all 
short wave bands 
£825.00. Carr £10.00 (limited stocks) 

HF station package 
Yaesu 

FT747GX all 
band/mode 
transceiver 
* C/w FREE 
20A metered PSU 
* Inc Raycom Mk2 Ax mod * 120W RF output 
*Continuous coverage receiver 
£725.00. Carr £12.50 (limited supplies) 

Our famous Yaesu FRG9600 

packages 
* FREE 
Royal 1300 
25-1300MHz 
discone 
* Supplied 
with FREE mains PSU * Improved receiver 
specification *Wide choice of options 
Mk2 60-950M Hz £545.00 
Mk5 100kHz-950MHz £699.00 P&P £10 

Raycom Commun-cations Systems Ltd 
International House, 963 Wolverhampton Road 
Oldbury, West Midlands B69 4RJ 
Telephone 021 544 6767. Fax 544 7124. Telex 336483 Identi4 

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 £1,000.00 
(subject to status). Raycom are licensed credit 
brokers. APR 29.8% subject to variation. Free 
credit on certain products at MAP prices, 50% 
deposit and six monthly payments. Please 
telephone for more details and application 
forms. 

PLEASE TEL: 
021 544 6767 

Raycom news box 
Just in...professional 
antennas from TCL, HF 
multiband dipole kits with 
balun...colinear antennas, 
dipoles, groundplanes...all 
at silly low prices...Ten-Tec 
transceivers...MFJ 
accessories...Butternut 
antennas...latest Icom 
mobile and hand-held 
transceivers...new range of 
2/70 dual band mobile 
antennas...Sony receivers 
and accessories...super 
deals on Standard C500 
transceivers.. Royal 1300 
antenna (same as loom 
AH7000) now £59.50...full 
Bearcat-Uniden scanner 
range in stock...new range 
of mobile scanning 
antennas available. 
Remember we now close on 
Thursdays... by the time you 
read this, Uniden 2830s 
should be available 
again...please phone ASAP 
for details...73 es 88 

New Icom super rigs 
* I corn IC2GE £265.00 
* loom IC32E £399.00 
* loom IC3210E £499.00 
Expandable Rx POA 
Call us for the best deal around... 

Call in 
easy to get to, iL 
easy parking my 

COMMUNICATION SYSTEMS 

All products we ads.ert,se are norma s oc I ems, 
our new mail order department can now dispatch 
many items same day but please allow up to 14 days 
delivery time if subject to carriage method. If 
ordering by mail, please include carriage and state 
your daytime telephone number. All products over 
£750.00 carriage free. Please allow time for personal 
cheques to clear. Please call belere ardedne and 
for more information 

New Intones 0838 282228 available 
FOR THE BEST IN AMATEUR RADIO 5-9pm (weekdays only) 

Full range of Icorn, Yaesu, Bearcat-Uniden, MFJ, Butternut, Jaybeam, Tonna, Welz in stock. Most products available in this magazine 
available at Raycom, plus our special package deals. Call now for details. 
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ON THE COVER  
This month's cover shows: (top) the 2001A function 
generator. Bottom: the 6002D frequency counter. Both 
items are produced by: Global Specialties, 2nd floor, 
2-10 St John's Street, Bedford MK42 ODH. Tel: (0234) 
217856 
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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 responsibility 
for unsatisfactory transactions We wili. however 
thoroughly investigate any complaints 
The views expressed by contnbutOre are not 

necessarily those of the pubiishers. 
irtEvery .c.cie is taken by RADIO ANC 

IVAILD to ensure that the 
information given to our readers is reliable We 
cannot however guarantee it and we cannot 
assume legal responsibility for if nor for any 
effects howsoever caused 

* * * 1989 ' 
AMATEUR RADIO DIARIES 

A5 Desk Diary 
with 32 extra pages 

containing 

amateur radio information 

ONLY £2.53 
plus 65p P&P 

Pocket Diary 
with 16 extra pages 

containing 
amateur radio information 

ONLY £1.44 
plus 35p P&P 

* * QSL CARDS * * 
Have your own design or photograph 

made into a QSL card 

DIY QSL CARDS Five designs and five colours 
only £2.25 plus 50p P&P per 100 

R W GRAPHICS 
355 Cressing Road 

Braintree 
Essex 

CM7 6PE 
Tel: (0376) 45058 

SATELLITE TV RECEIVING EQUIPMENT 
SATELLITE RECEIVER 80 Channel, Quartz PU. Tuning 
Programmed for Eutelsat. Intelsat and Astra + 38 spare. 
Suppliers returns - fully serviced. 
Umited quantity £125.00 

UIB's for KU band, 10.95-11.7GHz £58.00 

Chaparral KU Polarotor £49.00 

SPECIAL OFFER PRICE 
All three above items @ £215.00 

Dish Spinning, 
60cm RAW  £18.30 
90cm RAW  £27.45 
1.2M RAW  £48.10 
18M RAW  £92.25 

LNB's 
KU Band from £58.00 
C Band from  £78.50 

80cm RAW £21.55 
1.0M RAW £40.05 
1.5M RAW £70.25 
2.3M PTD £172.96 

Feed horns 
KU Band from £23.25 
C Band from £24.40 

Actuator Arms Positioner 
12in, Pot type £90.35 E/W Remote control 
18in, Pot type £95.75  £82.80 
Carriage and VAT to be added to all prices 

World Satellite Almanac - contains over 650 pages with full details on satellites, 
footprints, charts, tables, etc. Price: £15.00 +carriage 
The World of Satellite TV - over 200 pages on everything you need to know about 
selecting, installing, operating and maintaining your satellite earth station. Price: 
£9.95 +carnage 

HARRISON ELECTRONICS 
Century Way, March, Cambs PEI 5 8QW 

Tel: (0354) 51289 
 • 
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P.M. COMPONENTS LTD 
SELECTRON HOUSE, 

PHONE SPRINGHEAD ENTERPRISE PARK, SPRINGHEAD ROAD, 
0474 560521 GRAVESEND, KENT DA11 8HD 

TELEX 
966371 
TOS PM 

INTEORATEDCIRCUM 
AN103 2.50 LA4430 2» 
AN124 2.50 LA446I 3.95 
AN214 2.60 LC7120 ses 
AN2140 2.50 LC7130 11.60 
66236 1.96 LC7131 550 
ANZ39 2.50 LC7137 5.80 
AN240P 2.90 LM323K 4.96 
A6247 2.50 LM3246 0.44 
AN260 2.96 LM3806 1» 
AN262 1.96 LM553615 2.116 
AN264 2,50 1.1.13837 2.56 
AN271 3.50 LM3906 3.50 
AN301 2.96 LM1011 SIS 
AN303 3.50 1451551. LOS 
AN313 2.95 1.1515131 3.30 
AN3I5 2.25 5151521L 1.00 
A6316 3.55 5033705 1.80 
AN331 3.56 1.033712 2.00 
AN342 2.96 5183756 2.00 
AN362L 2.50 MC1307P 1.00 
AN612 2.15 MC1310P 1.1111 
AN6362 3.56 MC1327 1.70 
AN7140 3.50 1.1613270 0.14 
667145 
AN7145M 3.95 
AN7150 2.95 
AN7151 2.50 
BA521 1.50 
CA1352E 1.76 
CA30136 0.44 
CA3123E 1.56 
CA3131EM 

2.50 
CA3140s 2.60 
CA31407 1.15 
ETT13016 2.50 
HA1137W 1.08 
HAI156W 1.50 
HAI306 1.50 
HA1322 1.96 
HA1339A 2.95 
HA1366W 2.75 
HA1406 1.96 
HA1551 2.98 
LA1201 0.96 
LA12313 1.96 
LA3201 0.96 
LA4101 0.96 
LA4102 1.50 
LA4140 2.95 
LA4031P 1.95 
LA4400 3.60 
LA4420 3.80 
LA4422 1.50 

3.59 MC1351P 1.78 
MC1357 2.35 
MC1358 1.54 
MC1496 1.75 
MC1723 0.80 
MC3357 2.75 
MC3401L 2.00 
MC14106P 2.06 
MC14518CP 

7.40 

ML2318 1.76 
51L23213 2-50 
441239 244 
5151.15007 9.75 
SAA503A • 3.00 
SAA1CQ5 7.21 
SAA1251 4.86 
SAA5010 S.» 
SAA5020 8.75 
SAB3210 3.50 
SABB5603 1.78 
SAS5706 1.75 
SAMO 2.1111 
SA8590 2.78 
SL901B 7.98 
SL917B 0.00 
51.1310 120 
SL1327 1.10 

AL13270 1.10 767609P 3.95 
SN7474 1.60 TA7611AP 2.05 
S67421 0.86 TA7629 2.50 
SN76110N O.» TAA310A 3.50 
06751156 1.26 TAA3206 3.60 
06181316 1.30 TAA3506 1.95 
S67622606 TAA550B 0.95 

2.96 TAA570 1.95 
TAA621 3.55 
TAA6320S 2.96 
TAA661B 1.95 
TAA700 1.70 
TAA930 3.95 
TBA120AS/B/C 

1.00 
SA/SB/T/U 
TBA395 1.50 
TBA3913 0.78 
T1364406 L116 
11364800 1.05 
TBA510 2.50 
TBA5100 2.50 
TBA520 1.10 
TE1A5200 1.10 
TBA530 1.10 
TBA5300 1.10 
TBA540 1.25 
TBA5400 1.35 
TBA5500 1.05 
TBA560C 1.48 
TBA5600 1.45 
TBA570 1.00 
TBA651R 2.50 
TBA673 1.95 
TBA750 1.05 
TBA7500 2.65 
TBA900 0.89 
TBA810AS 

1.66 
TBA810P 1.66 
TBA820M 0.70 
11368200 1.45 
TBA890 2.60 
1E16920 1.84 
TBA950/2X 

1.60 
TBA990 1.49 
TBA9900 1.49 
TCA270 2.60 
TCA270S0 

2.50 
TCA650 2.50 

S6762276 1.06 
SN762286 2.90 
56 755336 1.06 
S6766506 1.18 
56766606 0.90 
STK011 7.98 
STK014 7.96 
STK015 5.05 
STK018 7.95 
116025 11.96 
STK032 7.95 
ST60713 11.95 
STK085 8.96 
STK415 7.05 
ST6433 5.96 
ST6435 7.95 
ST K437 7.95 
ST6439 7.95 
5147461 11.50 
S147463 11.50 
STK0015 7.95 
STK0029 7.55 
STK0039 7.96 
TA7061AP 1.50 
TA7072 2.66 
TA7073 3.50 
TA7106P 1.50 
TA7120P 1.65 
TA7120P 2.50 
TA7130P 1.50 
TA7137P 1.00 
TA7146P 1.50 
TA7176AP 2.08 
TA7193P 3.95 
TA7203 2.05 
TA7204P 2.15 
TA7205AP 1.15 
TA7206 1.96 
TA7222AP 1.00 
TA7227P 4.25 
TA7226P 1.96 
TA7310P 1.80 
TA7313AP 2.96 
TA7314P 2.155 
TA73.21P 2.25 

TCA71313 2.1881 1 UA4050 L94 
TCA1303 4.66 TDA4600 2.50 
TCA830S 1.05 TDA9503 3.15 
TCA900 2.50 TEA1009 1.35 
TCA940 1.40 upc4ic 3.60 

TDA440 2-20 UPC566H 2.911 
TDA1001 2.55 
TOA10003A UPC57562 

3.96 1.80 
TDA10006A 

2.50 
TDA1010 2.16 
TDA10005 2.25 
TDA1035 2.50 
TDA1037 1.56 
TDA1014 2.15 
TDA1170 1.95 
TDA1100 2.15 
TDA12700 

es. 
1.70 
0.94 
1» 
1.94 
2.98 
2.80 
3.95 
2.40 
1.95 
2.50 
1.96 
1.96 
1.98 
1.96 
2.15 UPC1353C 
1.15 2.45 
2.95 UPC1360 2.56 
2.55 UPC1365C 

TDA1327 
TOA2002 
TDA2033 
TDA2010 
TOA2020 
TDA2030 
TDA2140 
TDA2150 
TDA2151 
TDA2160 
TDA2524 
TDA2530 
TDA2532 
TIDA2540 
TDA2541 
TDA2560 
TDA2581 
TDA2582 
TDA2593 2.95 3.55 
TDA2600 6.50 UPC20002H 
TDA2610 2.50 1.95 
TDA261IA 1.95 UPD2114LC 

2.50 
0.35 
0.50 
0.80 
0.36 
0.50 
0.34 
0.50 
0.50 
0.60 
0.00 

UPC10001H 
1.96 

UPC102011 

UPC1024H 
1.50 

UPC1025H 
1.96 

U PC102811 
0.96 

UPC103211 
1.50 

UPC115811 
0.75 

UPC116762 
1.96 

UPC118111 
1.26 

UPC1182H 
1.60 

UPC1185H 
3.98 

UPC1191V 1.50 
UPC1350C 

2.96 

TDA2540 3.50 
TDA2655 4.50 
T0626806 2.75 
TDA2690 2.45 
TDA3310 2.95 
TDA3510 3.50 
TDA3560 3.95 

555 
556 
723 
741 
747 
748 
7606 
7805 
7812 
7015 

DIODES 
AA119 0.10 
BA115 0.13 
BA145 0.16 
BA148 0.17 
BA154 0.06 
BA156 0.15 
86157 0.30 
BA244 0.75 
BA301 0.75 
BA302 0.55 
BA313 0.76 
BA318 2.95 
BA328 2.95 
BA521 1.75 
BAV21 0.30 
BAW62 0.10 
BAX13 0.04 
BAX16 0.12 
8812528 0.30 
81151 0.79 
81126 0.10 
131127 0.11 
81133 0.15 
E11164 0.45 
81176 1.20 
131179 0.153 
81182 0.05 
131184 0.35 
81167 0.45 
81199 0.40 
812138 0.14 
131206-603 0.33 
131210-800 0.33 
131223 0.90 
B1296-400 0.22 
81299-900 0.22 
131010 0.50 
BYX25-6130 

1.26 

81236-150R 
0.20 

BYX36-60OR 
0.50 

81X55-600 
0.30 

BYX71-600 
1.75 

BZX71 0.16 
131%61 0.15 
13Z5138 0.10 
BIY95C30 0.35 
65413 8.00 
CS106B 18.50 
MR510 0.65 
446512 0.65 
0647 0.15 
0690 0.10 
0691 0.15 
0695 0.10 
06202 0.40 
1621013 5.00 
162313 2.98 
16236 2.96 
162368 4.95 
162396E 4.95 
164001 0.04 
1114003 0.04 
164004 0.05 
164007 0.06 
164148 0.02 
164448 0.10 
165401 0.12 
165402 0.14 
165403 0.12 
165406 0.13 
165407 0.10 
11144 0.10 
111923 0.15 
ITT20Cr2 0.10 

ZENER DIODES 
BZ361 Se, es 0.15 
617188 Seres 0.20 

MULTIPUERS 

SEMICONDUCTORS 
AC126 0.46 BC1132113 0.10 
AC127 0.20 13C183 0.10 
AC126 0.28 BC11331_ 0.09 
AC126K 0.32 BC1134LB 0.00 
AC141 018 8C204 0.25 
AC141K 0.34 8620713 0.25 
AC142K 0.48 BC2131311 0.20 
AC176 0.22 E16212 0.09 
AC176K 0.31 BC2121_ 0.09 
AC187 0.211 136213 0.09 
661876 0.25 BC213L 0.09 
AC188 0.25 136214 0.09 
661813K 0.37 86214C 0.09 
AD142 2.110 BC2141. 0.09 
AD149 0.70 BC23713 0.15 
AD161 O.» BC236 0.15 
AD162 0.50 06239 0.15 
AF106 0.00 06251A 0.15 
AF114 1.98 8C2526 0.15 
A1121 0.60 BC258 0.25 
/11124 0.65 BC2588 0.39 
AF125 0.68 BC284 0.30 
AF126 0.65 BC300 0.30 
AF127 0.66 8C301 0.30 
A1139 0.40 BC303 0.26 
AF150 0.80 5630136 0.09 
A1178 1.95 BC327 0.10 
AF239 0.42 8C3213 0.10 
AU106 6.96 BC337 0.10 
AY102 2.96 BC338 0.09 
86107A 0.11 86347A 0.13 
BC107B 0.11 BC461 0.35 
1361013 0.10 136478 0.20 
BC108B 0.12 BC527 0.20 
BC109 0.10 BC547 0.10 
BC1098 0.12 8C548 0.10 
86109C 0.12 865498 0.10 
BC1148 0.09 BC550 0.14 
BC115 0.55 BC557 0.09 
BC116A 0.55 86558 0.10 
BC116A 0.50 136639/10 0.30 
8C117 0.10 BCY33A 15.60 
86119 0.24 80115 0.30 
BC125 0.25 1313124P 0.65 
BC1398C 0.20 E10131 0.42 
136140 0.31 813132 0.42 
136141 0.25 130133 0.50 
136142 0.21 80135 0.30 
86143 0.24 80136 0.30 
B614713 0.12 00137 0.32 
8614136 0.09 80138 0.30 
EIC149 0.09 00139 0.32 
BC153 0.30 80140 0.30 
136157 0.92 0014.4 1.10 
BC159 0.09 80150C 0.29 
BC161 0.55 00159 0.65 
8617013 0.15 80180 1.50 
136171 0.09 80156 0.50 
BC17IA 0.10 BDI 79 0.72 
861718 0.10 1313162 0.70 
BC172 0.10 80201 0.50 
861728 0.10 80202 0.50 
136172C 0.80 130203 0.80 
BC1T319 0.90 80204 0.70 
136174/1 0.09 80222 0.46 
86177 0.16 80223 0.59 
86178 0.15 BD225 0.48 
136182 0.10 130232 0.35 

130233 0.35 
80236 0.49 

0237 0.40 
0242 0.66 
0246 0.76 
0376 0.32 
0379 0.45 
0410 0.66 
0434 0.68 
0436 0.50 
0437 O.» 
13438 0.75 
0510 0.96 
0518 0.76 
0520 0.66 
13534 0.46, 81W16.6 1.10 &AI 1.25 
0535 0.45 B1W61 0.00 0645 1.00 
0575 0.98 815092 0.86 0670 1.00 
0587 0.96 BFX29 0.30 0671 0.75 

0559 0 .05 131X84 0.26 0672 2.50 
0696 1.50 81X65 0.32 
0701 1.25 B1086 0.30 
0102 1.25 BFX88 0.25 
0707 0.90 81118 1.55 
DX32 1.50 81 150 0.32 
DX53E1 1.65 BFY51 0.32 
F115 0.35 BFY90 0.77 
F119 0.65 BLY48 1.75 
F127 0.39 130100 0.45 
FI54 0.20 BR101 0.49 
F177 0.38 BFI103 0.36 
1180 0.27 001303 0.95 

BRC4443 1.15 
BRY39 0.46 
BSW64 0.95 
BSX60 1.26 
BTIO0A/02 

0.85 
1.49 
1.20 
3.15 
1.68 
1.95 
1.69 
1.28 
1.25 

1173 
F158 
1178 
1179 
1160 
1161 
1182 
1163 
1164 
F1135 
1194 
F195 
F197 
F198 
F199 
1200 
240 

0.22 
0.20 
0.34 

0075 1.50 
0081 1.00 
0684 1.50 
06139 12.50 
06171 4.50 
06200 4.50 
06201 5.50 
06205 10.00 
R2000613 1.45 
R2009 2.50 
R20108 1.45 
R2322 0.513 

RCA 16029 0.05 
RCA16039 0.135 
RCA16181 0.85 0.29 

0.29 81106 RCA16334 0.90 0.29 

81493 0.35 14111453 17.50 
81585 0.23 5491454 20.50 
81597 0.25 MRF455 17.50 
131939 0.23 MRF475 2.95 
131R40 0.23 1.19F477 14.95 
81681 0.25 0616W 2.50 
81988 0.30 0623 9.50 
81 990 1.50 06.25 1.50 
81991 1.75 0626 1.80 
131742 0.35 0625 6.60 
EiFT43 0.15 0629 4.50 
BFW10 0.56 0632 6.50 
8151411 0.75 0642 1.00 

TV106 1.00 
TV108/2 1.50 
ZRF0112 15.00 
261100 6.50 
261308 1.34 
261711 0.30 
262219 0.28 
262626 0.55 
262905 0.40 
263053 0.40 
263054 0.59 
263055 0.52 
262702 0.12 
263703 0.12 
263704 0.12 
2813705 0.20 
263706 0.12 
2843708 0.12 
263733 9.50 
263773 2.75 
263792 1.36 
264427 1.95 
264444 1.15 

265294 
265296 
265298 
265485 0.45 
265496 0.95 
2SA329 0.95 
256715 0.55 
256495 0.90 
256496 0.130 
2567134 0.76 
256785 0.75 
256799 0.55 
2SC931D 0.95 

0.42 
0.48 
0.00 

RCA16335 0.65 .›,.....,., .... 
0.29 81116 RCA16572 0.85 '''-'"' ""'" 
0.35 81119 52060D 0.95 2561034 4.50 

2561096 0.00 SKE5F 1.45 

0.11 OU105 
0.28 BT120 

1602IV 0.45 2561106 23° 
T6027, 0.4, 2561124 O.». 

0.11 Bu108 
y« ,,,,, 0.4, 2561162 0.55 

0.11 13U124 .1.6036,, 0.55 25611721 2.20 
0.15 BU125 
0.14 8U126 1.60 T9302V 0.55 2561173 1.15 
0.40 13U204 1.55 79011V 0.75 25611E6 0.50 
0.20 BU2135 1.30 79015V 2.15 2SC14136 2.50 

0.15 BU206 0.95 19034V 2.15 2561449 0.50 
1245 0.30 BU2066 1.15 79038V 3.95 2561625 935 
F256LC 0.35 BU213130 1.38 THY15/130 2.25 2561678 1.60 
7257 0.28 56326 1.20 THY15/135 2.25 2SC1945 335 
F259 0.20 8U3265 1.50 7 IP25 0.40 2561953 0.95 
F271 0.28 BU407 1.24 TI P29C 0.42 2561957 0.80 
F271 0.24 BU408 1.50 TIP306 0.43 2sc1959 2.95 
F273 0.18 BU500 2.25 TIP31C 0.55 2561985 1.50 

F335 0.38 BU508A 1.95 TIP32C 0.42 2S62°28 " 5 
0.34 BU526 1.50 TIP33C o.es 25C2°23 1'95 
0.29 8U807 2.26 TIP34B 0.95 2562091 0.85 
0.32 BUY20 2.15 TIP41A 0.45 25C2999 2.95 
0.37 BUY696 1.70 TIP41C 0.45 2562314 0.60 
0.38 BUY71 2562371 0.36 2.50 TIP42C 0.47 
0.65 BUV41 2.50 7 IP47 0.65 2569310 0.95 
0.25 MJ3000 250325E 1.65 1.96 T I P48 0.65 
0.19 MJE340 0.40 T I P50 0.65 2SK19 0.55 
0.32 MJ E350 0.75 11P120 0.60 2SK33 9.55 
0.25 MJE520 0.48 TIP125 066 25K105H 1.50 
0.32 MJE2955 0.56 TIPI42 1..75 35655 9'95 
0.34 MPSA13 0.29 TIP146 2.75 
0.68 MPSA92 0.30 TIP161 2.95 

4491237 4.56 T182955 0.50 
1.11614506 T I P3055 0.55 

18.96 

F336 
F337 
1338 
F355 
1362 
F363 
F371 
F394 
1422 
F423 
F457 
1458 
F467 

Universal Tripier 
Decca 30 
Decca 613 
Decca 100 
Decca 120 
Decca 1730 
GEC 2040 
GEC 2110 
ITTCV61-9 
ITT CVC20/25/30 
ITT CVCA5 
Philips 08 (550) 
Pluies G9 
Pye 697 
Pye 713 41ead 
Pye 7135 lead 
Pye 731/25 
Rank A774 
Rank A823 
Rank T20A 
Siemens Tv K 78 I 
Siemens Europa 
Thorn 1500 
Thorn 1600 
Thorn 3500 
ThornI3000 
Thorn 6500 
Thorn 9000 
Thorn 9600 
TV11 Sück 
TV13 Slick 
TV18 Stick 
TV20 Stick 

5.45 
6.35 
8.95 
0.95 
6.95 
6.35 
5.45 
6.95 
6.35 
6.35 
6.95 
6.95 
6.00 
6.50 
8.50 
0.50 
6.50 
6.33 
6.95 
6.95 
6.95 
7.50 
5.45 
5.45 
7.96 
6.95 
7.15 
8.50 
8.50 
0.90 
1.25 
1.10 
1.40 

Dear Customers 
We thank you for your continued support and 
wish you all a Very Happy Christmas and 
Prosperous New year. 
Our stock of valves particularly UK manufactu-
rered items has continued to grow and you can 
be assured of a continued supply of most types 
for many years. 
NEW FOR 1989 We have recently introduced a 
special in house selection facility and can offer 
the following service for Audio HiFi etc. 

* Special selection of pre amp valves for low 
microphony etc £1.00 per valve 
* Supply and fitting of pre amp damping 
rings  £1.00 per ring 
* Special selection and matching of power 
valves £1.00 per valve 
Please ask for valves not listed. We have over 
4000 types available including CV types and 
Vintage valves dating from 1921. Quoting for 
Vintage types can take a few hours but we are 
usually able to find even the most rare type. 
Remember we stock all valves from acorns to Z 
band transmitters. 

BEST WISHES FOR 1989 
PETER AND MICK 

LIE OUTPUT TRANSFORMEZ 
Decca130 7.95 
Decca 100 7.95 
Decca 1700 Mono 9.95 
Decca 1730 6.25 
Decca2230 0.25 
GEC2040 7.50 
GE62110 14.50 
Grunchg 1500 15.45 
Grundig 5010-6010 
M5011-6011 13.45 
ITT CVC20 8.20 
ITTCVC2S/30/32 13.20 
Philips G8 6.50 
Philipe G9 13.95 
Phi0ps G11 13.95 
Pye691/697 11.50 
Pye 713/715 1 1.50 
Pye 725 10.95 
Pye 731 9.95 
R1.113 T206 12.40 
Rank Mu rphy 718A 10.00 
Rank Murphy T206 12.50 
Rank Murphy 6640 8.50 
Rank Mu rphy 6823 11.50 
Tandberge 90 1 1.1 5 
Teletun ken 7116 1 1.1 5 
Thorn 1500715KV) 15.45 
Thorn 1590 9.50 
Thorn 3500 (EHT) 9.50 
Thorn 6000 23.50 
Thorn 8500 17.50 
Thorn 9000 19.50 
Thorn 9600 22.40 
Thorn Mains 
Transformer 3000/3500 0.90 

VIDEO HEADS 
NEW RANGE - LOWER PRICES 

If in doubt please phone quoting your model 
number and we will confirm the head you require 
3HSSV For Ferguson/JVC 24.50 
3HSSUIN For National Panasonic/Philips 29.50 
3HSS3N For National Panasonic/6V777/330 39.50 
3FISSN/411SS For National Panasonic 24.50 
3HSSF1 For Hitachi 35.00 
3HSSU3N For National Panasonic 35.00 
3HSSP For Sharp 29.50 
3HSS6NA For National Panasonic I ndustrial 75.00 
311SSU2N For National Panasonic 39.50 
3HSSSF For Fisher/Fidelity 35.00 
3HSSR For Amstrad/Saisho/TriumPh 15.00 
PS385 For Sony SLC5 67 etc 29.50 
PS387 For Toshiba 39.50 
P54825 For Sony SLC20/30 etc 15.00 
PS51335 For Sony 0168/69 etc 45.00 
Philips V2000 66.00 

VIDEO BELT KITS 
Aka, VS93000/9506,9800 2.78 
Amstrad 7033/Mosho 
Triumph 000003000 49610121 50 
Ferguson 3V16 2.70 
Ferguson 3V22/JVC 
HR3360/3680 ale 
Ferguson 3V23/JVC 8197700 

1.00 
Ferguson 3V29/JVC 667200 

2.75 
Ferguson 3V31/JVC 667650 

2.75 
2.76 
2.76 
2.06 
1.35 

JVC 693330/3600 
Hitachi VT11/33 
Hitachi VT5000 
Hitachi VT8000 
National Panasonic 
NV300/333/340 2.96 
National Panasonic NV2000B 

3.75 
National Panasonic NV777 

2.75 

Naieunal Paitest.......:..3.10313 
3.75 

National Panasonic NV7000 
2.75 

National Panasonic 
NV6600/11510/8620 3.75 
Sanyo VT65000 1.50 
SanyoVTC5300 1.75 
SanyoVTC5500 2.75 
Sanyo VT69300 3.75 
SanyoVTC9300P 3.90 
Sharp 6300 3.50 
Sharp 7300 3.50 
Sharpie:100 3.30 
Sharp 9300 3.50 
Sony C6 2.75 
Sony 67 3.50 
Sony 79 2.96 
SonySL30008 3.75 
Sony 518000/6080 4.50 
Toshiba 7540 3-50 
Toshoba 9600 1.30 

CATHODE RAY TUBES 
A small selection from 
our stock of 10,000. 
Please add £3 additional 
carriage per tube 
ICP1 
3I5P1 
12CSP4 
1074h 
1396P 
1424A/G1 
30760 
95447Grn 
AL13.36 
CME822W 
CME1523W 
CRE1400 
ECR35 
O9110GH 
01021006 
DIO 2306M 
D13.611GH 
D13.630GH 
D14.172GV 
D14.173051 
D14 1616M 
O14.2000M 
O16.1013131997 
O137.32 
0443.91 
ECR35 
F16.101051 
121.13009 
131.10GM 

.- 131.101.D 
F31.12LD 

  LD7011 
109113 
1.17.120W 
6114.100GM 
5117.151GVR 
1621.11W 
442311110 
5121112e 
5126120qm 
442412106 
M24 12256* 
3,126131G 
5131.1820V 
1.131.184W 
M31 190GR 
4431 191GV 
M31 191W 
5131 195W 
5131.3250H 
51313 lOOLG 
M3B 100W 
5138344139 
M40 120W 
1944.1201C 
5150 120GHR 
9.112 10 
PO6 1068E 
SE42BP31 
5651831 
SESJP31 
19750 
190140 

24.00 
35.00 
45.00 
95.00 
05.00 
95.00 
75.00 
65.00 
7.00 
9.50 

29.50 
35.00 
45.00 
45.00 
45.00 
59.00 
55.00 
53.00 
63.00 
53.00 
75.00 
65.00 
55.00 
55.00 
39.50 
75.00 
75.00 
75.00 
75.00 - 
78.00 
75.00 
75.00 
19.50 
35.00 _ 
1 7 5.00 
85.00 
45.00 
45.00 
45.00 
55.00 
55.00 
45.00 
45.00 
55.00 
43.00 
45.00 
55.00 
55.00 
35.00 
59.00 
59.00 
59.00 
59.00 
59.00 
59.00 
59.00 
78.00 
45.00 
4.5.00 
46.00 
75.00 
75.00 

A SELECTION FROM 
OUR STOCK OF 

BRANDED VALVES 
A17 ,4 24.50 AC/S2PEN 
41634 
e 9 ;:t° 5.50 AC5 PEN 4.50 

A2087 11.50 AC/TH1 4.95 
A2134 14.95 Acrn 80.78 
62293 6.50 66221 39.00 
A2426 33.50 AH238 39.00 
62599 37.50 *180 ecce 
62752 27.10 ANI 14.00 
82900 11.50 

4 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement JANUARY 1989 

0.22 92323 0.64 
82540 2.48 
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MULTIPLE OUTPUT LOW 
VOLTAGE POWER SUPPLY 
 by W G Borland G3NXM  
Many test instruments and other 

pieces of ancillary equipment require a 
low-voltage power supply and have a 
current consumption of less than 1 amp. 
Batteries are expensive, particularly as 
different types of equipment may require 
different voltages. These may be 5, 9 or 
12V, or sometimes even have both a 
positive and negative 9V supply. This 
power supply was designed to provide 
these voltages at a maximum current of 1 
amp for each one. 

Transformer 
The transformer came out of an old 

battery charger and provided 18V at 5 
amps. Any transformer between 15 and 

25V can be used as long as it will provide 
a minimum of 4 amps. The easiest 
method of obtaining the required vol-
tages is to use voltage regulators. The 
circuit is shown in Fig 1. 
Half-wave rectification was used for 

simplicity and proved to be satisfactory, 
no doubt due to the fairly large smoo-
thing capacitors and the use of regula-
tors. Three diodes, D1, D2 and D3 are 
connected to give positive outputs which 
are smoothed by capacitors Cl, C2 and 
C3. Although the diodes shown in Fig 1 
are 1N4003, any diodes rated at a 
minimum of 1 amp can be used. If you 
pick up a 3 amp or larger diode, then D2, 
D3, C2 and C3 can be omitted and the 

AC 

Transformer 
15— 30V 
min. 4 amps 

D1 
1N 4003 

Cl  Cei 
.1000uT 22Orr 

D2 
1N4003 

>i  

C2 ,-• 
1000uT 220nT 

IC1 

LM7812 

I Ca 
470n 

D3 
1N 4003 

Ce! 

1C2 

LM7805 

R1 
4k7 

•  

C3=L C71. 

1000uT 220nT 

D4—   
1N4003 Ai C4 

1000T 

C8 
220T 

1C3 

1M7805 

470r11 

R2 
4k7 

IC 4 

L M7915 

470,71 

I C12 I 470n 

 0 +1211 

 -0+9V 

 0+5V 

 0 OV 

 o 9V 

Fig 1: Circuit diagram 

output via Cl can be connected directly 
to regulators VR1, 2 and 3. A separate 
diode must be used for D4 which is 
connected to provide a negative voltage 
output. Make sure that 04 is connected 
so that its positive is to ground. One end 
of capacitors 05 to 012 must be 
connected to the voltage regulators with 
as short a lead as possible. 
The required output voltages from VR1 

and VR3 are 12 and 5V respectively. 
Unfortunately, 9V regulators are not 
available, so a 5V one is used for VR2 with 
the common raised above ground by R1. 
Admittedly, this will destroy the regula-

tion to a small extent, but this was 
accepted as it is principally a 9V output 
which is required. A 4.7k ohm skeleton 
preset resistor was used for R1 and 
adjusted to give a 9V positive output from 
VR2. Once the correct value was found, it 
was replaced by a fixed resistor. 
For the 9V negative output, a negative 

5V regulator is used for VR4, with the 
common raised above ground by R2 in 
the same way as for the 9V positive. Note 
however, that the connections to the 
negative regulator differ from those for 
the positive one (see Fig 2). A 4.7k ohm 
preset resistor is also used for R2 and 
adjusted for a 9V negative output from 
VR4. After adjustment a fixed resistor 
replaced R2. 

Built-In power supply 
The power supply was built into an 

aluminium box. Voltage regulators VR1 
and VR3, are bolted on to the case which 
acts as a heatsink. As the centre pin is 
connected internally to the metal back-
plate, both VR2 and VR4 are mounted on 
a piece of mica which is then bolted on to 
the case with a 4 or 6 BA nylon bolt. This 
insulates the common of VR2 and the 
input of VR4 from the case as well as from 
each other. A little heatsink compound is 

advisable. 

o 
 Output 

 Common 

Input 

 Output 

  Input 

Common 

Positive regulator 

o 

Negative regulator 

Fig 2: Connections to DIN sockets 
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 POWER SUPPLY 

Four 4 pin DIN sockets were mounted 
on the box and connected as shown in 
Fig 3. This particular socket was chosen 
as this configuration is not used else-
where by the author, so preventing 
wrong connection to the power supply. 
However, any type of connector could be 
used as long as it has sufficient ways. 
The power lead from each of the 

various pieces of equipment was con-
nected to a 4 pin DIN plug which was 
wired to provide the required voltage. If 
the requirement was 5V, then the lead's 

positive would be connected to pin 1 and 
the negative to the shell. For both 
positive and negative 9V, the positive 
would be connected to pin 2, the 
negative to pin 4 and the common to the 
shell. This method ensures that the 
correct voltage is used for each piece of 
equipment. 

Modifications 
This power supply can be modified or 

added to quite easily. A variable voltage 
output can be provided by having a 

panel-mounted variable resistor con-
nected to the common of a 5V regulator. 
Adding 15V outlets for the ICs will entail 
changing the 4 pin DIN plug to 6 pin ones. 
When modifying the circuit, there are 

two points to bear in mind. Firstly, the 
transformer will provide the necessary 
current. Secondly, the dc voltage input to 
the 5V regulator has to be between 7 and 
25V: into the 12V one between 14.5 and 
30V, and into the 15V regulator between 
17.5 and 30V, either positive or negative 
as required. 

Rg 3: Connections to DIN sockets 

'Cs 

Incredible value at 
ONLY £399.95 inc. VAT 
Carriage and packing (Securicor) £9.50 
Send large SAE for details, print sample and product review. 
Printer and FAX-1 available separately if required. 

WEATHER FA)URTrY/NAVTF-X: 
COMPLETE RECEIVE SYSTEM 

Operates with any HF SSB Receiver. Easy to use. 
No computer knowledge needed. Fully automatic 
operation. Built in timer and tuning indicator. 

Gives superbly detailed weather maps, satellite 
cloud cover printouts, printed weather forecasts, 
navigation warnings and new bulletins from around 
the globe. 

Includes FAX-1 demodulator, mains power unit, 
Epson compatible printer, paper, ribbon and all 
connecting cables. Nothing more to buy. Just 
connects to receiver loudspeaker output. 

Hundreds of FAX-1s already in use world wide by 
professional and amateur weather forecasters, 
yachtsmen, aviators and enthusiasts. British 
designed and manufactured. 

ICS ELECTRONICS LTD 
P.O. Box 2, Arundel 

West Sussex BN18 ONX 
Telephone: 024 365 655 (2 lines) 

Facsimile: 024 365 575 
12 months parts and labour warranty. Price includes VAt at 15% 

VISA 
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THE UK's SCANNER SPECIALISTS 
JUST ARRIVED THE NEW 

•, • BLACK JAGUAR MkIII 
Switcheable between AM/FM 
Base & mobile charging 
Frequency range - 
26-30MHz 60-88MHz. 
115-178Mhz, 210-260MHz 
410-520MHz 

100 XL 
licartAcer 
Hand held scanner 
with 16 channels 

Memory scan covering - 
66-88 Mhz, 118-174 Mhz, 

' 405-512 Mhz 
Complete •iith carrying case 
earphone and charger tinit 

112a 
ff 

.111 

ILICIACtir 210 XW 
NEW Base station scanning Rx 
with 20 channel memory scan 
covering 30-50MHz 
I36-174MHz, 406-512 MHz 
12 Volt or mains 

£179.99 

55 XL 
ei.enstcAt-

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

29-54 MHz 136-174 MHz 
406-5I2MHz £99-99 

!lament- 800 XLT 
40 Channel Base Scanner 
Covers 29-54MHz 118-174MHz, 
406-512MHz 806-912MHz 
Complete with Ae adaptor 

£229 
NEW 580 XLT 

70 XLT 
eatment-

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

118-174 MHz, 406-512 MHz 
Complete with carrying case, 
earphone and charger unit 

£149 99 
, 

100 Memory channels covers 
2 9-54 MHz, 118-174, 410-512 MHz 

£199 Requires 12V DC supply 

orserir 

am gum gam 

UR AIM INC 

USE YOUR CREDIT CARD FOR IMMEDIATE. E 

HOTLINE (0705) 662145 
NEVADA COMMUNICATIONS 
189 London Road, North End, 

Portsmouth P02 9AE. Telex: 869107 

•  
£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): 

571x 366x336mm 
Amp. suitabilty: 
20-120 watts 

Impedance: 8 ohms 

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

Telephone credit card orders 

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

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

(Closed all day Mondays) 
DIY Speaker catalogue £1 50 post tree (export $6) 

• MODODEIDDOODMOODDIIIDOMMODOODOO • 

° PROFESSIONAL  

SURVEILLANCE 
 EQUIPMENT KITS El 

D • PATX 

• VT500 

• VOX75 

• CTX900 

• DSX900 

• TLX700 

• ATR2 

• XML900 

(11 

Micro-miniature VHF transmitter The smallest kit on the market, measuring an r:71 
incredible 17rnm a 17rnrn including on-board min Super sensitive Fully 
tuneable over FM band, 9V operation with range up to 1000m o.es [I] 

High power version of the MTV with on-board PA stage providing 250mW of RF n 
Measures Just 20mm x 4Ornm, power requirements 9-15V Excellent sensitivity '—' 
and stability. Fully tuneable over FM band. Ranges over 3000m can be El 
expected   t12.1118 

Voice-activated transmitter Variable sensitivity trigger level switches D 
transmitter on when sounds are detected Stays on tor time delay variable 
between 1-20 sec Fully tuneable output covers all FM band Very sensitive and LJ 
low standby current through CMOS circuitry. 9V operation, range up to 1000m 
Measures 30min x Earirn  ells.» D 
Sub-carrier scrambled transmitter. Audio is double modulated providing very E 
secure transmissions Any unauthorised listener will not be able to demodulate 
signal without D5X900 Decoder unit Variable modulation on-board. Fully E 
tuneable output covering FM band. 9V operation range up to 1000m Measures 
3Ornin x 40rmn t111.115 E 

Decoder unit for CTX900. Connects to earphone output of receiver to ,—, 
descrarnble signal from CTX900. Monitor using small speaker or headphones. Li 
Variable decode frequency on-board for best resolution. 9-12V operation 
Measures 35mrn 50inin .........................£17.91 

Micro size telephone transmitter. Connects onto line at any point and requires 12 
no batteries Clearly transmits both sides of conversations on both incoming 
and outgoing calls Undetectable by plane users Fully tuneable output E 
covering FM band Range up to 100Orn Meanures lust 20mrn s 2Ornm 

Micro size telephone recording unit Connects onto line at any point and 12 
connects into ANY normal cassette recorder standard or micro having MIC and 
REM sockets Requires no batteries. Switches recorder on silently when phone I—I 
is used for incoming or outgoing cal's switches off when phone replaced 
Clearly records both sides of conversations Undetectable by phone users 
Measures 10mnt x35rnm C10.06 E  

RF Bug Detector/Locator. Wide band input circuitry detects presence of RF 
field and triggers flashing LED and memo bleeper. Variable sensitivity enables 
source of transmission to be pinpointed to within 6 inches Max sensitivity will 
detect MT% or similar transmitter at around 15-20 feet 9V operation Measures D 
55rnm x 55rnrn £21.111 

All kits come fully documented with concise assembly and setting-up instructions. high qualify 
fibreglass PCB and all components necessary to complete the module All prices are inclusive but 

please add f 50 to cover P&P Orders over £50 00 post free Please state requirements clearly and 111 
enclose cheque or PO ro 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 El 

E SUVA DESIGNS IDept. RSV), THE WORKSHOPS, 95 VAIN ROAD 
D ILIXTERIEY, ATHERSTONE, WARKS CV9 2LE. TEL: 0827 714476 u 
• DDEOLIOCIDEDDIIIIIDDOOMODECIDCIODOCICIOD 
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vkirv pir 1711 lu 111D011E, 
Compiled by Keith Hamer and Garry Smith 

Although well on the decline, long-
distance TV reception via Sporadic-E 
propagation occurred during the first 
few days of September. Much of this was 
fairly routine reception from various 
European countries rather than anything 
exciting from further afield. 
A good deal of tropospheric DX 

reception was evident in Band III and 
UHF throughout the month, creating one 
or two surprises for enthusiasts. At least 
one DXer commented that he had seen 
Swiss signals six times in twenty-one 
days. 

Mystery test card 
DX reception isn't complete without a 

good mystery! At Derby, late on 18 
September, a test pattern composed of 
blocks and squares was located at fair 
strength on channel E36. No identifica-
tion was present but it was assumed to 
have originated from one of the new 
West German local stations operating in 
the north of the country. Did anyone else 
see this? 
The RTBF-1 test pattern underwent a 

transformation during the Olympics. A 
message was superimposed across a 
white band in the lower part of the 
pattern advising viewers which network 
would be providing coverage. 

DX-TV log for September 
This month, we are featuring details of 

the reception log sent in by Kevin 
Jackson of Leeds. 
01/09/88: TVE-1 (Spain) on channels E2 
and E4 with Breakfast TV at 0944; TSS 
(USSR) on channel R2 showing the UEIT 
test card at 1022; RAI UNO (Italy) IA 
programme at 1127; ORE (Austria) E2a 
(Jauerling) and E4 (Patscherkofel) with 
clock caption at 1141 followed by the 
'ORE FS1' PM5544 test pattern. 
06/09/88: RAI UNO IA and IB displaying 
the 'RAI -1' PM5544 at 0624; TUF Canal 
Plus (France/Corsica) L2 programme at 
0642-all received via Sporadic-E. TDF tfl 
L39, L42, L43 and L63; Antenne 2 L34, L35, 
L39, L45, L46 and L57; FR-3 L37, L40, L45 
and L60; Canal Plus L5, L6, L7 (2 stations), 
L8, L9 and L10; LA CINQ L34, NED-1 
(Netherlands) E39; NED-3 E34 and E35; 

BRT-1 (Belgium) El 0 and E43; BAT-2 E46; 
RTBF-2 (Belgium) E49; RTL PLUS (Lux-
embourg) E7; ZDF (West Germany) E34 
and E35; SWF-1 (West Germany-Süd-
westfunk) E8, E9 and E10; AFN-TV 
(American Forces Network at Soester-
berg in the Netherlands) on channel A80; 
+PTT TSI (Switzerland-Italian language) 
E7 and E34 - all via tropospheric 
reception. 
07/09/88: TDF tf 1 L27, L30, L37, L39, L42, 
L43 and L63; Antenne 2 L21, L34, L35, L39, 
L43, L45, L46, L48, L53 and L57; FR-3 L34, 
L37, L40, L42, L45 and L60; Canal Plus L5, 
L6, L6 (vertical polarisation), L7 (2 
stations), L8, L9 and L10; LA CINQ L30, 
L34 and L38; BAT-1 El0 and E43; BAT-2 
E46; RTBF-1 E8 and Ell; NED-1 E5 and 
E39; NED-2 E27, E31 and E45; NED-3 E30, 
E34, E35 and E42; RTL PLUS E7; ZDF E35 
and E37; SWF-1 E8; +PTT SAG (Switzer-
land-German language network) E6 and 
E12; +PTT SSR (Switzerland-French 
language) E9 and El0 - all via tropos-
pheric reception. 
08/09/88 to 17/09/88: Mainly French, 
Belgian and West German trops. 

PHOTO FILE • PHOTO FILE • PHOTO 

Fig 1: PM5544 test card received from Belgium Fig 2: Mystery test pattern received on channel 
on E11 during the 1988 Olympic Games E36, possibly from West Germany 

Fig 3: New colour-bar pattern with identification 
from Ned-1 in the Netherlands 

Fig 4: FuBk test card used by the Yugoslavian Fig 5: Yuglosalvian clock caption radiated by Fig 6: Clock caption used by JRT-Beograd 
second network from the Zagreb Studios JRT-Zagreb without indification (Belgrade) with cyrillic identification 
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OX-TV RECEP770N REPORTS  
18/09/68: French and Belgian trops, also 
+PTT TSI E34. 
19/09/851 French and Belgian tropos-
pheric reception in Band Ill and UHF; 
ZDF E34; HR-1 (West Germany-Hessis-
cher Rundfunk) E8; SWF-1 E9; RTL PLUS 
E7; DDR:Fl (East Germany) E5; RTE-1 
(Eire) Ch H; +PTT TSI E34. 
20/09/88: French and Belgian tropos-
pheric reception in Band Ill and UHF; 
ZDF E34 and E35; HR-1 E8; HR-3 E37; 
SWF-1 E9 and E10; SWF-3 E40 and E56; 
BR-3 E46; DDR:Fl E6; DDR:F2 E34; +PTT 
TSI E34; +PTT SAG E6 and E7 - all via 
enhanced trops. 
21/09/88: French, Dutch and Belgian 
reception in Band Ill and UHF; LA CINQ 
L49; ZDF E34, E35 and E37; WDR-1 
(Westdeutscher Rundfunk) Ell; WDR-3 
E39, E40, E48, E50, E53 and E60; HR-1 E7; 
HR-3 E37; SWF-1 E9; SWF-3 E40 and E56; 
BR-3 E49; AFN-TV (Soesterberg) A80; 
DDR:Fl E6; DDR:F2 E34; +PTT SAG E6 
and E12; +PTT SSA E9; +PTT TS' E34. 

Six metre record 
Amateur reception on 50MHz occurred 

in West Germany on 6 June from the USA. 
There are no details regarding the state 
or states the signals originated from, but 
Joop Prosée of the Netherlands com-
ments that an 'absolute record' was 
established between two amateurs in 
Holland and Texas on 6 metres on 6 and 7 
June - a distance of 7500km! Also in the 
Netherlands, USA/Canadian TV-DX was 
received on channel A2 between 2030 
and 2236UTC on 5 August. 
Joop also mentions that the 5kW 

channel E3 outlet of Aramco-TV at 
Dhahran (Saudi Arabia) was noted on 12 
July and the Bulgarian test card was seen 
on channel R3 (12 and 21 July) and 
channel R5 on 24 July. 

Transatlantic trop? 
The recent instances of transatlantic 

DX reception by both amateur radio and 
TV-DX enthusiasts have aroused new 
theories about how the signals were 
actually propagated. The usual assump-
tion is that double-skip or multi-skip 
Sporadic-E is the cause of such recep-
tion because of the immense distances 
spanned. However, the sceptics argue 
that multi-skip or even double-skip 
Sporadic-E may not, in fact, exist and it is 
merely a way of explaining how signals 
traverse such distances. 
Joop Prosée of the Netherlands has 

contacted us voicing his opinion on the 
subject. He writes 'the only unquestion-
able mode of propagation is single-skip 
Sporadic-E. Until now, no absolute proof 
has been found that double-skip Spor-
adic-E exists in the way it is commonly 
assumed to do so by radio amateurs and 
TV DXers. If double-skip Sporadic-E 
does exist, the only signals that are 
propagated and received will originate 
at a distance of about 5000km for the 40-
70MHz spectrum. 

'When the distances of the transatlan-
tic opening on the 6 and 7 June are 
examined, one can see that there was no 
optimum reception distance of around 
5000km. It appears that the transmitters 
are regularly divided over the total area 
received. The distances ranged from 
3600km (Newfoundland to the UK) and 
6800km (South Carolina to the Nether-
lands). 
'So what mode of propagation 

accounts for this reception? It's cer-
tainly not Sporadic-E, and F2-layer DX is 
out of the question. Neither is it auroral 
reception or a form of TEP (transequato-
rial propagation). If I analyse the recep-
tion from across the Atlantic, I can draw 
no other conclusion than that it is caused 
by means of a sort of tropospheric 
propagation. Note that I do not say it is 
tropospheric reception, only that the 
actual propagation mechanism can be 
likened to a tropospheric one. I have 
found several factors which indicate this. 
These are: 
1: Tropospheric reception paths of 
thousands of kilometres exist over both 
the Atlantic and Pacific Oceans (Hawaii 
to California is one example). 
2: Tropospheric reception of Iceland has 
been possible on channels E3, E4, E5 and 
E6 in the Netherlands and Belgium via a 
long sea-path. 
3: The areas on both sides of the Atlantic 
affected by reception, such as that on 6 
and 7 June, are too extensive to be 
normal ionospheric propagation. 
4: All known transatlantic reception (for 
example 1974, 1982, 1987 and 1988) has 
occurred in July. 
5: The optimum time for reception seems 
to be in the late evening around 
2200GMT, which is not a favourable hour 
for normal ionospheric DX. 
6: Higher frequencies (such as USA 
channels A4 and A5) are often better 
propagated than the lower ones; this is 
typical of most tropospheric modes. 
7: The extremely long duration of 
transatlantic reception (a 12-hour open-
ing has been known to occur). 
8: The maximum usable frequency (muf) 
was extremely high for ionospheric DX 
and was sometimes almost 90M Hz. 
'Proving the 'tropospheric' theory does 

not seem too difficult since this type of 
propagation is affected by weather 
conditions - usually anticyclonic sys-
tems. Therefore, weather reports per-
taining to the day of reception should be 
examined concerning North-Eastern 
America, the North Atlantic and Western 
Europe. If they show major similarities, it 
is then inevitable that the propagation 
was a tropospheric phenomenon.' 
Well that is the theory put forward by 

Joop Prosée. We would be interested to 
hear your thoughts on the subject. 

Reception reports 
As usual, Kevin Jackson of Leeds has 

logged signals which make many of us go 

Kermit-green with envy (see this month's 
reception log). Kevin informs us that he 
saw some outstanding tropospheric 
reception in August (the 17th to be 
precise) when ETB (Basque TV service 
operating in the north of Spain) was 
resolved on channel E35. It is not the first 
time this has been received in the UK, 
but it does illustrate that we should 
check all directions for DX activity and 
not just concentrate on signals arriving 
from the south-east! 
Despite heavy interference from the 

local water authority at the lower end of 
Band Ill, Andy Webster of Billinge was 
fortunate enough to witness the 'OAF 
FS1' PM5544 on the 20th from Austria on 
channel E8. Luckily, the Belgian RTBF-1 
station on E8 was off the air at the time. 
Earlier in the month, the '+PTT TSI 1' 
FuBK test pattern from Switzerland on 
channel E34 made an appearance 
between 1030 and 1100 on the 7th. 
Simon Hamer of New Radnor, Powys, 

reported two 'firsts' during a mobile DX 
outing atop his local mountain, one with 
Sweden at UHF and the other with the 
Danish networks DR and TV2 on their 
new UHF channel allocations. During the 
same opening a low-power DR repeater 
station was received on channel E9. 
Simon's log shows that most RTE-1 and 
RTE-2 transmitters were received during 
the period including one on ch E on the 
16th. All channel E outlets use low power. 
RTE-1 signals from the 50W Glanmire 
relay on channel C (61.75MHz vision, 
67.75MHz sound) were evident during 
the same opening, which suggests that 
the channel E broadcasts originated 
from the co-sited RTE-2 transposer-also 
50W. Other tropospheric signals worth 
mentioning were AFN-TV Soesterberg 
(Netherlands) on USA channel A80 and 
Switzerland E6 (SAG-1) and E34 (TSI-1). 
The latter two transmitters are situated 
on Rigi mountain in central Switzerland. 
An intense late season Sporadic-E 

opening with high mufs on the 4th 
brought in Albania on channel IC, 
Rumania R3 and Russia R3. Other signals 
included Spain E2, E3 and E4, Portugal 
E3, Hungary R1 and R2, France (Canal 
Plus) on L3. Rumanian DX occupied 
channel R2 for a time and so did Russia. 
An interesting selection of DX signals 
filtered their way through on the 28th 
when the Icelandic 'RUV ISLAND' 
PM5544 test pattern appeared on E3, 
followed by Sweden and Finland on E4. 
Polish, Russian, Czechoslovakian and 
Italian stations completed the log for 
that day. 
Bob Brooks of South Wirral also noted 

the Sporadic-E opening on the 4th with 
reception from early morning until mid-
afternoon. Checking Band I on the 6th 
revealed more Sporadic-E activity - RAI 
UNO on channels IA and IB and Canal 
Plus L3. French Canal Plus transmissions 
were present on most Band III channels 
on the 7th via tropospheric propagation, 
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 DX-TV-RECEPTION REPORTS 
but a holiday soon after meant that his 
DXing activities were curtailed. 

Lt Col Rana Roy in India reports that 
many of the DX signals seen this summer 
have originated in Russia or China. 
Sporadic-E deteriorated towards the end 
of August, although weak Chinese 
signals were evident on 9 September 
between 1700 and 1730 local time on 
channel R1. Tropospheric reception 
from transmitters in India and Pakistan 
was possible during the first half of 
September. The most impressive day 
was the 6th with Pakistan TV from Lahore 
on E5 (present from 2000 local time) 
along with Kasauli E6, Delhi (Channel 11 
Delhi LPT) E7, Jalandhar E9 and, at times, 
there were co-channel signals from 
Pakistan TV on E10 (Bhawalpur) affecting 
Masoorie TV. 

Co-channel confusion 
A recent trip to the south of France has 

acquainted lain Menzies of Aberdeen 
with the sights and sounds of Europe in 
more ways than one. While in Antwerp, 
NED-1 pictures were present on channel 
E3. At first he thought it might be leakage 
from a CATV system in the hotel where 
he was staying, but it was also present at 
good strength on the TV's rod aerial 
some distance away. He also confirms 
that the Swiss Band I transmitters are on 
air all night with the test pattern. At his 
destination, Nice, the UHF band was 
choc-a-bloc with Italian private stations. 
Every available UHF channel was occu-
pied by at least one transmission and in 
many cases two or more. Needless to say 
co-channel problems were the order of 
the day - something the UK government 
seems bent on creating with extra 
terrestrial TV services! 

Abandoned test card 
Chris Howles of Lichfield has been out 

and about in Europe too. His journey took 
him through Luxembourg, West Ger-
many, Austria and finally into Italy. RTL 
PLUS (Luxembourg) was 'everywhere' in 
West Germany since the introduction of 
local relays. While in Austria only the 
'OAF FS1' PM5544 was seen during test 

periods, which confirms our suspicion 
that the old Telefunken 105 test card 
which used to alternate with the PM5544 
has been discarded. The only other test 
pattern seen was an electronic type 
resembling the FuBK which was 
switched in during a breakdown in the 
programmes. 

Video Inverter for DX-TV 
Resolving French DX pictures is 

always a problem because of the 
inverted video system used. On a normal 
TV, French pictures will appear 'nega-
tive' with unstable synchronisation. 
The NV148 video inverter unit has been 

designed to connect between the video 
output of a VCR and the aerial input of a 
TV set enabling French DX pictures to be 
displayed on a normal TV. The VCR is 
used solely to obtain a convenient video 
source although it can still be used to 
record normal negative modulated sig-
nals from other countries. The unit will 
not convert SECAM to PAL, nor will it 
handle audio signals which, in the case 
of France, are AM with 6.5MHz spacing. 
Used in conjunction with a normal VCR 

fed from a D-100 DX-TV converter 
system, switched to its narrowest IF 
bandwidth, extremely weak French DX 
signals can be resolved. The unit 
features a switch for normal or French 
video and a control for optimum display. 
The video input is a standard 'phono' 
socket. The NV148 comes complete with 
a mains PSU and operating instructions. 
It is available, together with a whole 
range of other DX-TV products, including 
the D-100, from: HS Publications, 7 
Epping Close, Derby DE3 4HR. Tel: (0332) 
381699. The price is £29.95 including UK 
p&p. A suitable video lead is available at 
£2.45 but please state whether a BNC or 
PL259 connection is required. Export 
prices are available upon request. 
An aerial system with wideband cover-

age of both Bands I and Ill will soon be 
available from the above suppliers. The 
aerial has been developed to provide a 
compact and cost-effective chimney-
mounted system which should be readily 
accepted by the neighbours! 

Stop press! 
During the preparation of this column 

in October, signals via the F2 layer were 
received on channels Al and E2. Solar 
cycle 22 is expected to peak during the 
next year or so and from what we've 
already experienced, it could be an 
excellent one. More on the exciting F2 
layer phenomenon next month. 

Service Information 
Switzerland: The FuBK test pattern is 
now radiated throughout the night from 
the main Band I transmitters. The 
German-language network DRS no lon-
ger uses an analogue clock. Instead, a 
small, rather pathetic-looking digital 
clock is superimposed during the first 
few seconds of the news programme's 
(Tagesschau) opening sequence. 
West Germany: A report in a local 
newspaper, Bremer ,Weser Kurier, states 
that private TV will not be introduced in 
Bremen this year because the SPD 
political party has opposed it. 
Italy: Breakfast TV is no longer shown 
according to recent programme sche-
dules. It was broadcast early during the 
season, but from July 1988 many DXers 
reported seeing the PM5544 around 0800 
followed by pages of sample teletext. 
A new private station recently logged 

has been identified on IA called Tele 
Radio Broland. 
Denmark: Since 17 August the TV2 
transmitter at Videbaek has been on the 
air using channel E40. 
Netherlands: Colour bars have been 
noticed prior to the PM5544. An iden-
tification, 'PTT-NL-AVVC' appears 
towards the top, superimposed on a 
black band. 
Hungary: MTV-1 is now broadcast on 
channel R43 from Tokaj with 20kW ERP. 
This may indicate that the R4 Tokaj 
transmitter will soon be taken out of 
service. 
This month's service information was 

kindly supplied by Gasta van der Linden 
and the Benelux DX Club (Netherlands), 
Thomas Graf (West Germany). 
Photographs were supplied by HS 
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SOFTMACHINE DISTRIBUTION LTD 
FOR OEMs/TRADE 

* EPROM WRITER 

* PC HAND TOOLS 

* COMPUTER CASES 

* MAIN BOARDS 

* EPROM ERASER 

* CPU STANDS 
* POWER SUPPLY 

* MONITORS 

TRADE HOURS: 10-6pm 
TEL: 01-8077644 FAX: 01-807 2748 

SOFTMACHINE DISTRIBUTION LTD 

UNITS F18/F25, HARBET ROAD. 

LEA VALLEY, EDMONTON, 

LONDON N18 3LR, ENGLAND 

BROADCAST ENGINEERS 
Rot: «88 

Required for work in the Broadcast Engineering and Production Departments 
of the SSVC, which provides Radio, Television and Training Services for the 
British Forces and their dependants in the UK and abroad. 
Candidates (preferably aged 22-35) should be educated to HND standard in 

electronic and electrical engineering and have had at least three years work 
experience in broadcast or related industries. 

The work, often overseas, includes the operation, maintenance and 
installation of the full range of professional radio and television studio 
equipment and, in some areas, medium wave and VHF transmitters. 

The salary offered is tax free when on overseas service, plus generous 
overseas allowances and other fringe benefits. There are promotion prospects 
to higher grades and opportunities for training and transfer to other 
departments of the SSVC. 

For further information and an application form please contact: 
Mrs A R Sive, Assistant Personnel Manager 

Telephone: 02407 4461, ext 221 

The SoMcoo Sound and Vision Capone« 
Chalfont Grove, Narcot Lane, Chalfont St Peter 

Gerrards Cross, Bucks SL9 8TN 
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AN > NORBRECK 
RADIO AND ELECTRONICS EXHIBITION 

by the Northern Amateur Radio Societies Association 

at the 

NORBRECK CASTLE HOTEL EXHIBITION CENTRE 
QUEENS PROMENADE, NORTH SHORE, BLACKPOOL 

(Formerly held at Belle Vue, Manchester) 

on Sunday, January 29th, 1989 

•-• 

To le 
Cleveleys 

and 
Fleetwood 

Cynn Square 

North Per   

To 
Blackpool Airport 

and 
Lytham St. Annes 

p1 Extra car park 

ttinhe 
Norbreck Castle 

rllr Hotel 

North Station 

• 
The Tower 

Oxford 
Square 

To 
M55 (M6) 
A583 
from 

Preston and 
South 

Doors open at 11 am 

The North's Premier Amateur Radio & Electronics Event 

* ConstructionCompetition* Grand Raffle * Restaurant & Bar 
* Bring & Buy Stall * Amateur Computer Stands * Free car parking 
* R.S.G.B. Book Stall * Club Stands 
* Overnight Accommodation at reduced rates (contact hotel directly) 

* ALL THE USUAL "BELLE VUE" TRADERS * 

RADIO TALK-IN ON S22 and SU22 
ADMISSION (OAP's 50p, under 14's free) BY RAFFLE TICKET AND EXHIBITION PLAN 

Exhibition Manager: Peter Denton G6CGF 051-630-5790 

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

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

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

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

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

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

Merwood Data term Ltd 
Sherwood House, The Avenue, Farnham Common, Slough SL2 3JX. Tel. 02814-5067 
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Andy Emmerson G8PTH puts you in the picture 

News, news, news 
Yes, we start off this time with some 

trade news. I consider the Leicester rally 
to be one of the most significant in the 
amateur's calendar, and as a result I 
always check out the prices of second-
hand video equipment for new trends. 
Prices seemed to stabilise this year, with 
plenty of cameras in the £30.00 to £50.00 
region — black and white ones of course! 
Vision monitors (as opposed to computer 
ones) were not so prominent. A pro-
fessional monochrome special effects 
generator was (not) selling at £30.00 and 
overall I thought prices were pretty 
reasonable. 
Kenzen of Birmingham (I've never 

quite fathomed the derivation of the 
name) has sent another one of their 
bargain lists. They offer a lot of the good 
old-fashioned types of components 
(transformers, fuses, pots, mains con-
nectors) at surplus prices instead of the 
very high prices you would have to pay 
new. Particularly interesting are the very 
high resolution TV studio monitors in 
excellent condition. These are handy 6in 
screen units, ideal for a compact ham 
shack, and they cost just £29.95 including 
insured post. For more details and the 
full list tel: 021-472 3688 or send an SAE 
to: 1435 Pershore Road, Stirchley, Bir-

mingham B30 2J L. 
The autumn issue of Der TV Amateur 

(the German ATV magazine) has arrived. 
Technical articles include a 20W transis-
tor PA for 2.35GHz and a dual band 
receiver (13 and 23cm bands). Klaus 
Engelmann DL4FAE is offering a radar 
blip killer for sale, ideal for those 
troubled with white lines from 23cm 
radars. It replaces the white lines with 
mid-grey ones which are a lot less 
obtrusive. The kit version costs just over 
£20.00, ready-made at just under £40.00. 
Send me an SAE for more details. 

New ATV magazine 
Yes, a new ham TV magazine is out 

from the ham that brought you ATV DX 
via balloon (WB8ELK) and the ham who 
got ATV into TV Guide' (KB9F0). 
Amateur Television Quarterly is a high-
quality, technically orientated journal for 
TV amateurs. Each issue will contain 
forty-eight pages and virtually no edito-
rial, just build-it projects, equipment 
reviews, theory articles and operating 
news. They even intend to pay for 
articles! Apart from the two hams 
mentioned, Tom O'Hara W6ORG and 
Dave Williams WBOZJP are also on the 
editorial board, so we can expect some 
pretty expert features. 
Subscriptions cost $15.00 a year in the 

USA, probably $25.00 for overseas. I am 
on the mailing list, so I'll let you know 

how it turns out. If you can't wait and wish 
to subscribe (and why not, it should be 
good), you can write to: ATVQ, 1545 Lee 
Street (Suite 73), Des Plaines, IL 60018, 
USA. Tel: 010 1-312 298 2269 (business 
hours). 

Balloon video pix 
The balloon man, Bill Brown WBSELK, 

has sent me one of his VDG-1 PC boards. 
This is a compact board comprising sync 
pulse generator, graphics source and 
colour coder — the graphics comprise 
two different colour pictures and colour 
bars, selectable or controlled by a 
carousel-type timer. 
Since the device was developed in the 

USA the colour is NTSC but that's all 
right — R&EW circulates in Canada and 
readers there can make good use of the 
VDG-1! In fact, the colour circuitry is 
virtually identical to that of the Radio 
Shack Colour Computer, which in turn is 
very similar to the Dragon micro. It 
should be easy to make this handy device 
work on PAL, therefore, and I am sure it 
would be an extremely popular project — 
the detail on the graphics screens is first 
rate. All I need is the circuit of the 
Dragon computer and work can com-
mence — can any reader help with this 
please? I'll tell you more about the VDG-
1 next time, when I have had more time to 
play with it. 

TV In the air 
In the meantime, Bill has been busy 

launching more ATV transmitters in 
balloons. One went up on 4 June from 

near Don Miller W9NTP's 0TH (Don is the 
USA representative of the British ATV 
Club) and full details follow. Another was 
sent up on 8 October from Greensburg, 
Indiana, but was about a P-point weaker 
as a result of an antenna change. It was 
seen at 350 miles away and flew seventy-
five miles south-east into Kentucky. It 
was found by the Indianapolis Fox 
Hunters Club in someone's front yard 
just off a highway, still sending out its 
picture! It took only one and a half hours 
to find after landing. The next project is a 
packet radio launch: this should be 
interesting, with thousands of packet 
stations trying to connect with a balloon 
digi-peater. 
Why does nothing like this happen in 

Britain? Write and tell me, but after you 
have read Bill's fascinating story. Relax 
and enjoy! 

Helium balloon experiment 
A helium balloon amateur radio experi-

ment was launched on 4 June 1988 at 
0858EDT from a grass airstrip eight miles 
north-west of Greensburg, Indiana. The 
balloon package consisted of a 1W ATV 

transmitter (Wyman Research), a compu-
ter video ID generator with two graphics 
screens timed in sequence (Elktronics 
VDG-1), and a 1/2W 2m FM transmitter 
sending out a CW ID. The package was 
built and launched by Bob W9PRD, Bill 
WB8ELK and Chuck WB9 IHS. 
The balloon system consisted of a 6ft 

weather balloon (Kaysam 105G), a para-
chute for recovery, aluminium foil for 
FAA radar, and the 3.25Ib transmitter 
package. The 2m antenna was a quarter-
wave vertical whip and the ATV antenna 
was the omni-horizontal KS8J 'beach-
ball' type, consisting of two loops at right 
angles to each other. 
The beachball antenna is somewhat 

directional and has a deep null off the 
back. This resulted in deep fades in the 
ATV picture as the balloon package spun 

around. By observing the deep fades we 
determined the overall spin rate of the 
balloon throughout the flight. This varied 
between twenty seconds per revolution 
to as fast as four times per second. As our 
next flight will carry an on-board live TV 
camera, some way of stabilising the 
package is necessary or we will all get 
very dizzy! 
The fading will be eliminated in future 

flights by using a phasing line to feed one 
of the loops to make it a true omni-
directional antenna. Since a combina-
tion of cold temperatures and battery 
failure caused the WB8ELK flight last 
August to quit at 70,000 feet, a search for 
improved insulation and batteries was 
started. We used a styrofoam package 
2.5in thick, painted black to absorb solar 
radiation, and WB9IHS found some 
'super' lithium cell batteries. These are 
the SAFT LX 2649 'C' cells . and are 
specifically designed to withstand low 
pressure and low temperatures. Ten 
cells were used (two chains of five cells) 
and after eight and a half hours 
continuous drain at 700mA they still had 
over three hours' life in them! 
Quite a few ATVers from central 

Indiana were present at the launch site 
to help launch the balloon. A live link-up 
to the Indianapolis ATV repeater was 
established by Larry WA9YAJ from the 
airstrip, so that everyone within range of 
the repeater could view the launch 
activities. The weather was perfect with 
crystal clear skies and only a light wind at 
0830 when we started inflating the 
balloon inside an aircraft hangar. 
Mother nature didn't let us off that easy 

however, and gave us winds of over 
10mph just a few minutes before launch! 
With the balloon fully inflated and the 
winds approaching impossible speeds 
for launch we decided to send it up 
before things got worse. With the balloon 
flailing around, narrowly missing the 
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hangar door, a telephone pole and 
several other sharp objects, we carried 
everything about 200 feet into the centre 
of the runway. Suddenly, the wind died 
down and the balloon floated straight up, 
gently taking the transmitter package on 
its journey to the edge of space! 
The Indianapolis Fox Hunters Club 

volunteered to be the ground tracking 
team and, armed with all kinds of 
direction-finding gear for 2m and 70cm, 
headed off for the chase across southern 
Indiana in six cars. The balloon was 
observed for fifteen minutes heading 
fairly quickly towards the south-west, 
rising at a rate of about 750 feet per 
minute. After the launch the kids present 
had loads of fun sending up party 
balloons with notes attached with the 
left-over helium. Nearly fifty balloons 
including the 'big' one were launched 
that morning! 

Bill WB9SBY filmed the launch from a 
small chase plane for the first few 
minutes of the launch, however the 
balloon quickly gained altitude on them. 
Unfortunately, all of the bigger chase 
planes that had promised to come for the 
launch were unable to attend owing to 
maintenance problems. 

HF net as well 
There was a 40m net chaired by Rick 

WA3USG, in York Pa on 7.155MHz and an 
80m net run by George N9CJD on 
3.871MHz. Over eighty check-ins and 
reception reports were received on the 
net during the flight. It was quite exciting 
to hear the reports come in from greater 
and greater distances as the balloon 
gained altitude. 
The whole HF operation sounded 

much like a space launch and Rick has 
my vote for a NASA controller position! 
Stations from over nine states received 
the balloon signals covering most of the 
mid-west and part of the south. S-meters 
were reported as pegged' out to nearly 
300 miles in all directions and there were 
many reports of reception on walkie-
talkies and scanners over the same area. 

The furthest reception of the 2m signal 
was by Ralph WORPK, in Indianola, Iowa 
at 450 miles. Sync bars and a brief locked 
picture were observed by VE3J0 and 
VE3ZK in London, Ontario, at a distance 
of 400 miles. Mike WBOQCD had a P3 to 
nearly P4 picture at one time at 340 miles. 
W8YOS near Cleveland had a P2 at 334 
miles. WA8KQQ reported a P5 during 
most of the flight from over 100 miles and, 
in fact, several P5 reports from over 100 
miles were received. Joe WB8MSJ 
received P4 signals in full colour from 220 
miles and in fact P3 to P4 levels were 
seen over 250 miles away by Henry 
KB9F0 and Andy N9AB in the Chicago 
area. A brief P5 report came in from Jim 
K9MTE from over 270 miles! 
After two and a half hours of flying time 

the balloon reached its final maximum 
altitude of 115,000ft, and with the excep-
tion of an intermittent relay on the 2m 
transmitter, everything was still operat-
ing well. Several internal temperature 
readings were taken which indicated 
that the new insulation was working very 
well. The temperature was actually over 
90°F inside and never seemed to go 
below 60°F during the flight! 
At 1127EDT, upon reaching the upper 

limit of its flight envelope the balloon 
burst and started its downward plunge! 
The first indication of the fall was a rapid 
fading and flutter on the ATV signal as 
the package started spinning madly. Also 
the furthest receiving stations started 
losing the signal fairly quickly. In the 
near vacuum at 115,000ft the package 
probably dropped at nearly 700mph until 
the parachute slowed it down around 
50,000ft or so. It then dropped at around 
2,000ft per minute from that point on. 
After falling for twenty-seven minutes 
the balloon finally landed at 1154EDT. 
Since the jet stream was directly over 

southern Indiana we gave the chase 
team a real challenge. At times the 
balloon was speeding along at over 
100mph. In what has to be the ultimate 
fox hunt, the tracking crews were nearly 
thirty miles from the balloon when it 

landed. After a dedicated search across 
a great deal of southern Indiana the 
three remaining cars finally got a good 
fix on the 2m signal at 1600. They were 
about ten miles north of it at that time 
when the 2m relay stuck again, killing the 
signal. However, after driving through a 
small town, a very weak signal was heard 
on 439.25MHz. After driving as far as he 
could down a dirt road, Paul W9DUU 
started on his way through incredibly 
dense underbrush and thorns in the 
worst possible terrain for direction 
finding — thick woods and rolling hills! 

Lost forever? 
Worried he might not find his way out 

again, Paul took one last reading after 
hacking his way through nearly a mile of 
woods. AT 1720 he looked up and saw the 
balloon hanging sixty feet up in a large 
tree! The transmitter package was dang-
ling about twenty feet off the ground still 
sending out its ATV picture. Paul hooked 
it with a sapling and brought everything 
back intact. The balloon landed one mile 
east of English, Indiana, right in the 
middle of the Hoosier National Forest, 
after travelling eighty-six miles from the 
launch site! 
Except for the fact that the beachball 

loop antenna now looks like a pair of coat 
hangers (probably hit a tree limb) the 
transmitter package will be ready in the 
near future for a repeat flight with a live 
TV. Also a future flight will have the first 
airborne ATV repeater! ( Too late, Bill, — 
the French have already done this with 
their Arsene balloon!). It will have a 
910.25MHz input, 439.25MHz output and 
the potential to link up two stations 
nearly 700 miles apart! 
Hopefully, these balloon flights will 

serve to increase ATV activity and will 
also provide us with an indication of the 
feasibility of ATV aboard the space 
shuttle or space station. With the 
experienced launch team we've put 
together, who knows, maybe NASA will 
give us a chance to help launch the 
shuttle! 

Feedback 
A couple of readers' letters have 

arrived — most welcome, by the way; let's 
have lots more! 

Bill Holroyd, UK 934 Club callsign 
UK1005, has dropped us a line from 
Kirkham, near Preston in Lancashire. He 
requested a copy of the construction 
dimensions for the 900MHz Alford Slot 
aerial we mentioned a few months ago, 
so I hope he will favour us with a letter 
when he has built and tested it. 

In the meantime, he says that from his 
0TH west of the Pennines he can beam 
east and shout for Jack BDC69, in 
Moortown (Leeds). Using a preamp, Bill 
gets a good 'five lights' S3 signal from 
Jack, who is currently using just a 
collinear. With a beam at BDC69's end it 

NETWORK 
934 

Andy Emmerson G9BUP 

would be even better. Bill's 0TH is low 
down and the path length is roughly 100 
miles, so this is a pretty good achieve-
ment for a system which was intended to 
give only 'short distance communica-

tion'. Incidentally, these communica-
tions are only pleasant outside business 
hours since Jack's preamp picks up too 
much cellular radio interference during 
the daytime. 

Cellular problems 
This may be a good time to point out 

why cellular interference occurs and 
what you can do about it. In radio 
receivers you should look for two things 
— sensitivity and selectivity. It is no use 
having one without the other. Sensitivity 
is important (otherwise you won't pick up 
the weaker signals) and you can usually 
'wake up' a deaf receiver by using a 
preamplifier (also known as a preamp or 
aerial booster). Similar devices are used 
in areas of poor TV reception. 
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Boosting the received signal is no 
help, however, if the radio lacks selectiv-
ity, because you only wish to hear the 
station you are trying to tune into. If there 
is a stronger signal on an adjacent 
channel you hope that your radio will 
nonetheless ignore this. Now the fact is 
that Vodafone (not Cellnet) cellular 
radio has been allocated frequencies 
close to our 934MHz band and their 
signals are up to ten times stronger than 
ours. All this is totally legal and just an 
unfortunate planning accident. 

All radios have some degree of 
selectivity, but there is always a point at 
which they give up under the strain when 
faced with a much stronger signal 
slightly off channel. This is what the 27 
meggers call 'bleedover'. If you have a 
cellular base station very close, there is a 
strong risk that its signal will overpower 
those on 934MHz and if you add a pre-
amp as well, this will amplify the 
difference in signal strengths even 

more. 

Solutions 
What can you do about this and why is 

the problem reduced at night? Well, one 
thing is to change hobbies but no true 
radio fan would do this. Alternatively, 
find out where your local Vodafone cell 
site is (ring them up if you can't 
recognise the distinctive aerials). They 
usually look like electric fires mounted 
vertically, often in a triangle of three, and 
tend to be on a tower or on top of tall 
office blocks or apartments. Once you 
know the direction of the base station 
(you may also work this out by noting the 
beam heading which gives you the worst 
interference) you can note this and 
switch off the preamp when beaming in 
that direction. This assumes you are 
using a beam antenna and not an 
omnidirectional (collinear) 'stick'. 

If this is not the case, you should invest 
in a yagi beam and rotator. Your nearest 
dealer should be able to give advice, 
otherwise speak to the big mail order 
firms like Selectronic, Canvey Island or 
Nevada Communications, Portsmouth. 
They can give you some tips. 

Interference is worse during the day 
because more people are making 
cellphone calls so more cellular chan-
nels are active. All these add up and 
while your preamp may be able to close 
its ears to two or three cellular conversa-
tions, it will certainly be deafened by, 
say, twenty. If you can confine your 
934MHz contacts to evenings and 
weekends, and directed away from the 
cellular base station, you should have 
less trouble. 

Or go Flatside 
I hate that expression but it has caught 

on in some areas. Another option is to 
change your aerials from the vertical 
polarisation, which most 934ers and 
cellphone owners use, and mount them 
horizontally (or have both polarisations). 
Jerry Wyatt UK845 and HC62, has written 
from Hersham, Surrey on this subject. 

'1 have read with interest the October 
1988 issue when you returned to the 
subject of horizontal polarisation. You 
appear to have softened your attitude to 
that expressed in the May 1988 issue. The 
view that I advanced in the August 1988 
issue is to enjoy contacts, particularly 
during the daytime, free from adjacent 
channel interference. 

'It's interesting, too, to read about the 
Alford Slot antenna with its horizontal 
polarisation. Since scepticism abounds 
and as the saying goes, the proof of the 
pudding is in the eating, a group of 
interested operators wishing to make 
the best transmissions possible with 
such an antenna, which is manufactured 
and commercially available in the UK, 
expressed this objective to the makers. 
However, 1 am sorry to say their consent 
was not forthcoming.' 

Perhaps ... ? 
Sad, Jerry, but I suppose the return was 

not considered sufficient to justify the 
investment. As amateurs we can do what 
the professionals' cannot, though. Per-
haps one of our readers will make one 
from the diagram now available and let 
us know how easy this is (and how 
successful the antenna is). 

Jerry continues: Frank UK933 (0D93) 
of Hayes (Middlesex), is a much travelled 
operator, who must by now be a well-
known enthusiast of the frequency 
nationwide. Together with Eric UK369 
(C0369), also of Hayes, he maintains a 
late weekday afternoon mobile net, 
which I occasionally join, speaking to 
stations passing from the North, central 
and south-west London, through to 
Surrey and Berkshire. I suggest that 
stations taking this route should partic-
pate. 
'The 934MHz Club contest took place 

on Sunday 16 October and I heard a 
considerable number of contacts being 
made. Stuart UK1390 (ST90) at Worthing, 
had a great day working more than 100 
stations to the north and south-west. It 
was a great pleasure for me to speak 
again to Glenys UK02 in Althorne, Essex, 
the club's secretary. My longest contact 
was made with Peter UK310, of Sheffield, 
Yorkshire — 175 miles — and I did, 
incidentally, work Charles MC232 in your 
neck of the woods, Northampton.' 

Is it a record? 
Good work Jerry and thanks for the 

reports. These are most appreciated, 
because everyone likes to see what has 
been happening on the bands (and what 
they missed). Also, how can we claim the 
934MHz band is active and worth keeping 
if no-one appears to be active? Did 
anyone work a longer distance than 175 
miles during the contest or is Jerry's 
contact a record? It is, unless we hear 
otherwise! Keep those letters rolling in, 
care of the editor... 

Radio et 
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GROSVENOR SOFTWARE (G4BMK) 

DRAGOWTANDY COLOUR 
Software and hardware for: 

PACKET RADIO 
RTTY CW 

AMTOR 

SST1/ 

CBM64/128 RTTY & CW 

SAE or 'phone for details 
2 Beacon Close, Seaford, E Sussex BN25 2JZ 

Tel: (0323) 893378 

EPROM PROGRAMMER 
£95.00 inc VAT 

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

required. (Any terminal emulation program 
should be adequate). IBM software available. 

For further details contact: 

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

Tel: 0602-296311 
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Compiled by Arthur C Gee G2UK 
Satellites and the SWL 

It should not be thought that amateur 
radio satellite operation is confined to 
the transmitting amateur — an idea which 
seems to be around. Apart from those 
who use the UoSAT spacecraft for 
educational purposes, there is a lot to 
interest the short wave enthusiast in 
satellites that are used specifically for 
amateur radio communications. Apart 
from participating in the very latest 
amateur radio technology, there is a lot 
of fun to be had from listening and 
recording the signals heard from these 
satellites; in much the same way as SWLs 
listen for amateur signals and short wave 
broadcast stations and report on them. In 
fact, satellite users are more likely to 
appreciate reports on their signals than 
any other group of radio amateurs. At 
worst, those whose interest is solely 
collecting QSL cards are more likely to 
be successful if they report on satellite 
QS0s than any other amateur radio 
signals. 
To encourage more SWLs to get 

involved in the satellite scene, AMSAT-
UK propose to make awards available for 
satellite SWL activities. Details of these 
will be announced shortly. In the mean-
time it might be worth mentioning 
several publications which AMSAT-UK 
already produce with the beginner to 
satellite operations specifically in mind. 
The first booklet was produced to 

enable teachers and youngsters to learn 
about the use of satellites. The contents 
could well assist others to do the same. It 
is called The Sheffield Project, and 
explains the very first principles of 
listening to and taking data from UoSAT 
satellites. The Sheffield Project origin-
ated at Jordanthorpe School, Sheffield, 
as a project associated with the Uni-
versity of Surrey UoSAT spacecraft 
programme. The students' aim was to 
'learn by doing', and then to write about 
their experiences for the benefit of 
others. The booklet provides a 'snapshot' 
of their early progress from the recep-
tion point of view. It starts by explaining 
what an antenna and a 2m receiver are 
(very basic stuff) and follows on with the 
use of computer activities relating to 
satellite operations. 
The SEUK, A Guide for Teachers, is a 

book which explains in layman's terms 
the use of all kinds of equipment that a 
school may acquire to teach pupils the 

basis of observing satellites and gather-
ing data. 
Then there is the Guide to OSCAR 

Operating, the latest edition of which has 
just been produced, written by Richard 
Limebear G3RWL, a long standing 
AMSAT-UK management committee 
member. It covers the subject in a way 
which introduces both the beginner and 
the more experienced radio amateur to 
all he needs to know to become 
operational — both as a listener and 
ultimately as a transmitting satellite 
operator. 

All of these publications are available 
from: AMSAT-UK HQ, 94 Herongate 
Road, Wanstead Park, London E12 5EQ. 
The Sheffield Project costs £2.20. SEUK, 
Teachers' Guide, £2.60 (postage in the 
UK is free, but £1.75 for overseas). Guide 
to OSCAR Operating costs £2.06. 

New BARTG publication 
BARTG has just produced a nice little 

booklet outlining its aims and objectives, 
explaining the various modes of amateur 
radio including amateur radio teleprin-
ting, AMTOR, packet and fax. The 
equipment needed for each of these is 
outlined, and operating techniques are 
explained as well as the various techni-
cal terms used in these modes. A useful 
little publication for those wishing to 
participate for the first time in this 
speciality. Available from: Pat Beedie 
GW6M0J, Ffynnonlas, Salem, Llandeilo, 
Dyfed, Wales SA19 7NP, the price is 30p 
plus a large SAE. 

Amateur radio on MIR 
According to current rumours, 

amateur radio should now be in opera-
tion on the Russian spacecraft MIR. A 2m 
antenna has been fixed to the outside of 
the spacecraft and a 2W output FM 
transceiver has been installed. This will 
be replaced by a 10W installation later 
on. The callsign is U1MIR. Testing should 
have been completed by 14 November 
last, and QS0s started by 19 November. 
Transmission is on Channel S22-
145.550MHz; reception is on 145.500 to 
146.000MHz. Operation is likely to be on 
Saturdays and Sundays and limited to 
times dictated by their work schedule. 

Chicken Little II Contest 
This contest, the second of its type to 

be run by AMSAT-NA, was to predict the 

precise time of COSMOS 1900's re-entry 
into the atmosphere. This was the rogue 
Russian satellite with a nuclear reactor 
power supply on board which was 
gradually losing orbit. It was feared it 
might crash down to earth on re-entry 
without disintegrating. However, on 
Saturday 1 October Tass announced that 
the primary safety device had activated 
at 0008 Moscow time, shutting down the 
reactor and boosting the satellite into a 
stable orbit of 720km. The threat of 
radioactivity has now been removed. 

More trouble on the 70cm band 
Readers will recall that early last year 

we reported on the furore which had 
arisen over a proposal by the Japanese 
Amateur Radio League that Japanese 
radio amateurs should be allowed to use 
FM transmissions on the 70cm satellite 
band. We were able to report that due to 
the extensive protests made by radio 
amateurs world-wide, the proposal was 
dropped. Similarly, an earlier proposal 
by the Mexican Band Planning author-
ities to allocate 70cm amateur frequen-
cies to commercial radio was dropped 
because of amateur radio protests. 
Now, two more similar episodes are 

reported. The first is aired in 'The 
Westland Report', published by the Poco 
Press in the USA. It seems that the 
United States Army is testing a new 
missile system in North Alabama, which, 
whilst it may appear to have few 
connections with amateur radio, is 
bringing the 70cm band to a standstill. 
The system is called FOG-M, which 
stands for 'Fibre Optic Guided Missile'. 
Radio amateurs share the 420 to 450M Hz 
band with some government agencies 
and this band is being used for low-
power airborne sensors which are used 
in experimental development tests for 
this missile. Amateurs in Huntsville, 
Alabama, are being requested to keep 
off the air for periods of up to five hours 
at a time. As expected, reaction from the 
radio amateur community has in many 
cases not been sympathetic to the army 
authorities! 
The second instance of 70cm band 

usage by non-amateur operation comes 
from Ireland. Reports from there suggest 
that the Irish Department of Transport 
and Power (Amateur Radio Licensing 
Department) were to alloW transmis-
sions of Fast Scan TV in the 70cm 
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amateur band. The use of 70cm for FSTV 
has been the subject of much discussion 
in recent years. It was thoroughly 
discussed at the recent Region 1 IARU 
conferences, and mutual agreement was 
reached that FSTV was not acceptable 
on 70cm due to the high power and wide 
bandwidth many TV amateur stations 
use. Most of those using this mode now 
use 23cm. AMSAT-UK has reminded the 
Irish Amateur Radio Licensing Depart-
ment of these arrangements and it is 
hoped that they will act in accordance 
with these. 

European 1992 Community Award 
The E-1992-C Award is being initiated 

to emphasise the objectives of the 
European Community. It is available to 
all licensed radio amateurs and short 
wave listeners from 1 January onwards. 
The idea is to work twelve different 
stations from each of the twelve coun-
tries making up the European Commun-
ity. These countries are: Belgium, 
Denmark, France, Germany FRG, 
Greece, Ireland, Italy, Luxemberg, 
Netherlands, Portugal, Spain and the 
United Kingdom. Full details are avail-
able from: UBA HF Award Manager, Van 
Campenhout Mat ON5KL, Hospicestraat 
175, 9080 Moerbeke-Waas, Belgium. 

Third-party amateur messages 
For a very long time there has been 

some confusion about the regulations 
governing the transmission of third-
party messages by radio amateurs in this 
country. 
The DTI has recently issued a state-

ment clarifying the position following 
discussions with the RSGB. 
The main principle is that the amateur 

service exists on the understanding that 
it is used 'for the purpose of self-training, 
intercommunication and technical 
investigation by amateurs'. The DTI has 
grouped its views under two headings: 
'the passing of messages on behalf of 
other licensed radio amateurs' and 'the 
passing of messages on behalf of non-
licensed people or organisations'. 
The first of these is, of course, quite in 

order and should lead to no problems, 
but the DTI has gone to the trouble of 
especially mentioning one or two speci-
fic cases where some doubt may still 
exist. 

'The passing of third-party messages 
initiated by, or intended for unlicensed 
persons in the case of special event 
stations where the authority of a letter of 
variation has been granted by the RSGB 
on behalf of the DTI and at the request of 
a "User Service", for which authorisa-

tion has been granted for the purpose of 
self-training for natural disaster plan-
ning and exercise'. User services are 
defined in the regulations and include 
such organisations as the Red Cross, St 
John Ambulance Brigade, county 
emergency planning officers, the police 
and so on. A variation is that third-party 
messages may be passed in the evert of 
natural disasters where the established 
lines of communication have failed, 
without reference to user services. 
Third-party messages on behalf of non-

licensed people or organisations and for 
commercial purposes are still strictly 
prohibited. If UK radio amateurs were to 
pass messages on behalf of unlicensed 
persons thereby providing a service, a 
breach of the Telecommunications Act 
(1984) would be committed. 
This statement permits the handling of 

international third-party traffic. 

The 4Ms — amateur radio's burden 
A letter from John Branegan GM4IHJ, 

in last November's Rad Comm, praised 
OSCAR 13 J as being the most affordable 
satellite mode. 'It is affordable by those 
most valuable of radio amateurs — the 
newcomers, and those burdened by the 
4Ms of: middle age, marriage, mortgages 
and multiple offspring'. Well said, John! 

MAKING ELECTRONICS CAD AFFORDABLE 

TINY-PC & EASY-PC 
- HAVE YOU BEEN PUTTING OFF BUYING PCB CAD SOFTWARE? 
- ARE YOU STILL USING TAPES AND A LIGHT BOX? 
- HAVE YOU ACCESS TO AN IBM PC/XT/AT OR CLONE INCL 
AMSTRAD 1640 & 1512? (EASY-PC will run on the Archimedes in DOS 

emulation mode) 
— WOULD YOU LIKE TO BE ABLE TO PRODUCE PCB LAYOUTS UP TO 17" 

SQUARE? 
- WITH UP TO 8 TRACK LAYERS AND 2 SILK SCREEN LAYERS'? 
- PLUS DRILL TEMPLATE AND SOLDER RESIST? 
- WITH UP TO EIGHT DIFFERENT TRACK WIDTHS ANYWHERE IN THE 
RANGE .002 TO .531"? 
- WITH UP TO 16 DIFFERENT PAD SIZES FROM THE SAME RANGE? 
- WITH PAD SHAPES INCLUDING ROUND, OVAL, SQUARE, WITH OR 
WITHOUT HOLD, AND EDGE CONNECTOR FINGERS? 
- WITH UP TO 1500 IC's PER BOARD, FROM UP TO 100 DIFFERENT 
OUTLINES'? 
- WITH AUTO REPEAT ON TRACKS OR OTHER FEATURES - IDEAL FOR 
MEMORY PLANES? 

- THAT CAN BE USED FOR SURFACE MOUNT COMPONENTS? IIi 
- WITH THE ABILITY TO LOCATE COMPONENTS AND PADS ON GRID OR 
TO .002" RESOLUTION? 
- WITH AN OPTIONAL AUTO-VIA FACILITY FOR MULTILAYER BOARDS'? 
- WITH THE ABILITY TO CREATE AND SAVE YOUR OWN SYMBOLS? II 
- THAT IS AS GOOD AT CIRCUIT DIAGRAMS AS IT IS AT PCB's'? 
- THAT CAN BE USED WITH EITHER CURSOR KEYS OR MOUSE? 
-WHERE YOU CAN LEARN HOW TO USE IT IN AROUND HALF AN HOUR? 

THAT ONLY COSTS £95 + VAT (TINY-PC), £275 + 
VAT (EASY-PC) 

WRITE OR TELEPHONE FOR FULL INFORMATION 
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Number One Systems Ltd 
REF: REW HARDING WAY, SOMERSHAM ROAD 
ST IVES, HUNTINGDON, CAMBS PE17 4WR Telephone: 0480 61778 
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IC-3210E Dual Band FM Mobile 

?Cole ouna. BAND Fm TRANSCEIVER IC-3210E 

Ts Pogo to,e, , 
Wide" 
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, ..d.........mamodisikee,' 4104911011.e0kowe 

• Full crossband duplex. 

• 20 double-spaced memory 
channels. 

• Built-in duplexer 

• 4 priority watch functions. 

• 25 watts output. 

If you are newly licensed or just 
undecided about which band to operate first, 
then the new ICOM IC-3210 is just the answer. 
This dual band FM transceiver is ideally 
suited 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. 

• Programmed, memory and 
selected band memory scan. 

• Variable LCD backlight 
intensity. 

• Tone squelch and pocket beep 
functions (optional). 

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

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



Seasons Greetings to you all 

"75" Series Transceivers 

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

2 Meters 

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

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

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

6 Meters/10 Meters 

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

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

Helpline: Telephone us tree-of-charge on 0800 521145, Mon-Fri 09.00-13.00 and 14 00-17 30 This service is strictly for obtaining information 
about or ordering Icorn equipment We regret this cannot be used by dealers or for repair enquiries and parts orders, thank you 

Datapost: Despatch on same day whenever possible 
Access & Barclaycard: Telephone orders taken by our mail order dept. instant credit & interest-tree H P VISA 
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by Samuel Dick 
The hardest part of many projects is 

the final assembly of the electronics into 
the case. Often, one of the main drudges 
is fitting the heatsink. After all, there is 
nothing very exciting about a heatsink! 
And it does not add any function to the 
project. 
But keeping the electronics working at 

the right temperature is a vital part of 
project engineering. So how do you 
calculate how much heat is generated 
and what size of heatsink is needed to 
dissipate the unwanted heat? 

When the temperature rises 
Before we delve into the calculations, 

perhaps we should consider what the 
consequences are of failing to provide 
the correct cooling. 
The most obvious danger is fire. Hot 

components, especially if they have 
been under-rated and are carrying more 
load than the manufacturer's limits, can, 
at worst, burst into flames. If there are 
any inflammable materials near (insula-
tion on wires, plastic cases, etc) then 
these might be ignited, too. Even if the 
component does not burst into flames, 
copious quantities of smoke can be 
generated and these may contain poiso-
nous fumes. If you have a smoke alarm 
fitted then this may well be set off. False 
alarms ]re a mere nuisance when they 
happen at home; industrial and commer-
cial organisations usually have to pay a 
call-out charge to the local fire brigade if 
they cause a false alarm! 
But even on less disastrous scales, 

components which are allowed to 
become too hot are unwelcome. For a 
start, the increase in their temperature 
will degrade their performance. 
Looking at manufacturers' literature, 

you often see phrases like 'maximum 
operating temperature 50°C — derate by 
2W per 10°C to 80°C'. This means the 
component will work at its maximum 
stated load at temperatures up to 50°C 
and for every 10°C rise above 50°C this 
maximum figure will be reduced by 2W; 
the component is not expected to 
function above 80°C. So why pay for a 
component which you cannot use up to 
its design limits? 
A more serious problem results when 

we consider the life time of a component. 
As the temperature at which it is 
normally operated rises, so its life 
expectancy drops. Operating a device 
even just 20°C above its recommended 
(not maximum) temperature can often 
halve its life. Another 20°C rise will cause 
another factor of two to be taken away! 
Life time, of course, is only a convenient 
means of expressing the probability of 
component failure. The real problem 

when operating devices at too high a 
temperature is that the chance of failure 
rises. Your home-brew hi-fi amplifier 
fails in the middle of a party ... or a 
safety monitoring device in a power 
station fails. 

Calculating the watts 
The simplest part of ensuring equip-

ment is cooled correctly is calculating 
how much heat it dissipates. The number 
of watts for any part of a circuit is simply 
the product of the current (in amperes) 
which is flowing through it and the 
voltage across the component (in volts). 
This is trivial to calculate for components 
with dc currents passing through them. 
Ohm's Law allows V or Ito be expressed 
in terms of the component's resistance, 
of course. Table 1 gives a few equiva-
lents. 

Formulae for calculating 
watts from V, I or R 

Watts = volts• amps 
Watts = volteresistance 
Watts = resistance* amps2 
where Resistance is measured in 
ohms 

Table 1 

When ac currents and voltages are 
considered, the situation is not so simple 
(but it is not complicated). In this case, 
we have to use the root mean square 
(RMS) value of the quantities. With 
sinusoidal waveforms, if an oscilloscope 
can be used to measure the peak-to-
peak value then the RMS value can be 
found by dividing the peak value by 1.4 
(or, more precisely, the square root of 2). 
For waveforms with more complex 
shapes, the RMS value has to be 
calculated: it is, as its name implies, just 
the square root of the mean (ie average) 
of the squared values of the quantity 
being measured. 

Removing the heat 
Nature gives us several ways for 

dissipating heat: conduction, convection 
and radiation. 

Radiation, in this context, is infra-red 
radiation. All objects with a temperature 
above 'absolute zero' radiate. Cool 
objects give off infra-red, while hot 
objects emit light eg, the wire in a 
tungsten bulb is so hot that it glows. Light 
can be thought of as higher-frequency 
infra-red, in this context. For most 
temperatures encountered in electronic 
systems, radiative cooling cannot be 
relied on as the sole source of cooling. 

Emission from a black body 

Emission 
Temperature (°C) (watts per sq 

metre) 
315 

25 450 
75 830 
125 1420 
175 2290 

Table 2 

How much heat is lost by this method? 
Table 2 gives some figures. These refer 
to a perfect emitter of heat — the so-
called 'black body' — and poor emitters 
(like highly polished surfaces) will emit 
much less than is indicated by the table. 
For a black body at temperature T, the 
Stefan-Boltzmann Law predicts the loss 
at (5.7,00 -8)*T4 when measured in watts 
per square metre of surface. To increase 
the amount of heat which an emitter will 
radiate, the colour is very important — 
that is why heatsinks are usually black. 
Note, too, that as well as emitting heat by 
radiation, any object will always receive 
heat from its surroundings; the surroun-
dings have to be at a lower temperature 
for there to be a net loss of heat from the 
object we want cooled. The heat loss 
figures in the table assume surrounding 
objects are at absolute zero! 
For practical purposes, convection and 

conduction usually work together in a 
heatsink. Conduction is responsible for 
carrying the heat from the component 
into the material of the heatsink, while 
convection is the main means by which 
heat is removed from heatsinks. 
Conduction is fairly simple to under-

stand. Hold a poker in a fire for long 
enough and sufficient heat will be 
conducted up the poker to make the 
handle hot! Air can conduct heat — but it 
is very poor at this. Hence the success of 
double glazing and cavity walls in houses 
— a still layer of air acts as a thermal 
insulator because its thermal conductiv-
ity is so poor. Conduction efficiency 
varies enormously with what the material 
is made from — the efficiency of heat 
conduction mimics that of electrical 
conduction. Silver is very good while 
plastics and most ceramics are poor. 
Aluminium is quite good — and has the 
advantage of being somewhat cheaper 
than silver — this is the material from 
which most heatsinks are made. Table 3 
shows the relative heat conducting 
abilities of some materials. 
Convection is the process whereby the 

air in contact with a warm surface rises 
and is replaced by (colder) air from 
below. This new air is then warmed 
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before its density decreases and it, too, 
rises away from the surface — carrying 
heat with it. 

Relative thermal conduction 
efficiencies for various 

materials 
Copper 385.0 
Aluminium 211.0 
Steel 47.6 
Concrete 1.7 
Polyurethane foam 0.035 
Still air 0.026 

Table 3 

If we had to calculate the effects of 
convection from scratch, it would be very 
difficult! Convection, while being very 
common in nature (from air in houses to 
the fierce heat of stellar atmospheres), is 
not well understood — at least quantita-
tively. However, its effect from the point 
of view of heatsinks can be determined 
empirically. This enables manufacturers 
to say how well their heatsink works. The 
efficiency of convection can be 
increased by using a fan to blow air over 
the cooling surface (forced convection). 

Effectiveness 
The figure of merit for a heatsink is its 

°C/W value. If a heatsink is quoted as 
having 10°C/W then it means that for 
every watt of heat which is put into the 
heatsink, its temperature will rise by 10°C 
above its surroundings. The bigger the 
heatsink, the lower this value will be. 
Typically, large heatsinks available from 
most mail-order companies have values 
around 2°C/W. Small heatsinks may have 
values as high as 50°C/W. 
Apart from the intrinsic thermal 

properties of the heatsink, the efficiency 
of the cooling is dependent on how well 
the heat is transferred from the object 
being cooled to the heatsink. One major 
problem is preventing a layer of air (we 
said it was a relatively good insulator) 
between the object and the heatsink. 
Apart from ensuring a tight mechanical 
fit, the application of a special jelly 
(normally silicon grease) between the 
object and the heatsink will considerably 
improve efficiency. 

The correct type 
This requires gathering basic informa-

tion about the object to be cooled and 
some simple sums. The first essential 
piece of information is the 'junction to 
case thermal resistance', TR(JC). This 
will be found in the manufacturers' data 
sheets and will be quoted in °C/W. Table 4 
gives some approximate values for 
different types of device cases. 
This figure tells us what temperature 

the case may be at for a given internal 
power dissipation, if we specify what the 
maximum internal temperature will be. 
Let this, T(max), be 100°C assuming we 

TO220 fitting, 4°C/W heatsink 

TO3 fitting heatsink, 4.8°C/W 

are dealing with a simple silicon semi-
conductor device; a smaller value 
(around 50°C) would be better for 
germanium devices. The allowable case 
temperature is then T(C)=100—(TR 
(JC)*W) where W is the power, in watts, 
being dissipated by the device. So if 
TR(JC) is 140°C/W (for a plastic small-
signal transistor) and the power dissipa-
tion is 100mW then the case could reach 
86°C before the junction reached 100°C. 

Typical junction-to-case 
thermal resistances 

Case style 

TO92 plastic 
105 
10220 
103 

TR(JC) ('C/W) 

137 
15 
4 

2 approx 

Table 4 

TO18 (large) and 
around 50°C/W 

TO5 (small) heatsinks, both 

What size? 
To calculate what size of heatsink to 

use, we must also know the ambient 
temperature. If this is very near the case 
temperature then this will make it harder 
for any heatsink to dissipate the 
unwanted heat and so a larger heatsink 
must be used. Let us call the ambient 
temperature T(A) and the case-to-
ambient temperature T(CA): T(CA)=T(C) 
—T(A). T(CA) is the available tempera-
ture drop for cooling at the required 
power dissipation. The size of the 
heatsink, in terms of its thermal resist-
ance, is then just this temperature 
divided by the power dissipated. So if 
T(C)=75°C, T(A)=20°C, and 20W is to be 
dissipated then the thermal resistance of 
the heatsink has to be (75=20)°C/20W or 
2.75`C/W. 
Note that, in choosing a heatsink, a 

numerically smaller value (2.5°C/W) must 
be used. 
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by Steve Whitt 

CalNigh chaos 
In the earliest days of radio, transmis-

sion was by Morse code from spark 
transmitters and it was some years 
before amplitude modulation became a 
popular means of conveying the spoken 
word. Even for an experienced radio 
telegraphist operating at, say, thirty 
words per minute, Morse was a slow 
means of communication. Naturally, in 
order to speed things up a range of codes 
and abbreviations were developed; the 
most famous, of course, being the 
distress call 'SOS'. These early codes led 
to the '0-codes' we use today. In the UK, 
in May 1910, the first official callsigns 
(LBX and LSX) were allocated to a radio 
experimenter in the Midlands. As radio 
developed and more stations appeared 
on the air, callsigns were internationally 
rationalised to enable a unique means of 
identification of station and country. 

In the formative years of the 1920s and 
1930s the majority of licensed stations 
(amateur and broadcasting alike) pos-
sessed and used a distinctive callsign. 
Gradually over the subsequent years the 
use of callsigns fell into disuse for many 
broadcasters around the world. This was 
in contrast to radio users who required 
precision of communication, such as the 
military, emergency services, shipping 
and, of course, radio amateurs. The 
demise of the cal lsign in broadcasting is 
almost complete on this side of the 
Atlantic and perhaps one of the first 
things a MW DXer discovers about 
broadcasters in North America and 
Australia is that callsigns are still widely 
used. Stations in Latin and Central 
America are also all issued callsigns but 
their use is more haphazard. 
The main reason that calls are still 

heard in North America is because the 
Federal Communications Commission 
(FCC) insists that they be used. However, 
in recent years the FCC has succumbed 
to pressure from industry and the rules 
governing callsigns have been slack-
ened considerably. It has now reached a 
point where in some instances the use of 
callsigns actually makes identification 
more difficult as the following examples 
illustrate. 
There is one station in Baltimore, 

Maryland, officially christened WWMX 

that actually pretends to be WMIX. The 
FCC rules force a station to use a legal 
identification and callsign just once an 
hour so WWMX hides its real identity in 
the hourly weather forecast. Otherwise 
all media advertising, jingles and promo-
tions only refer to WMIX. 

If this causes confusion, imagine the 
situation where the bogus callsign is in 
fact allocated to another station. In the 
USA callsigns are deliberately allocated 
so that W??? stations are east of the 
Mississippi river whilst K??? calls are to 
the west. So even more confusion can be 
caused to the DXer when WKOS uses the 
bogus call KOST. As long as the station 
gives its legal ID at the top of the hour, it 
can get away with any call at other times 
since these are deemed to be slogans. 

In contrast some stations proudly use 
their calls because they carry a message 
or have their roots in history and are 
therefore well known. Although the FCC 
makes the W/K distinction there are still 
a few historic stations in the east using 
K??? callsigns emanating from the early 
days of broadcasting: for example, KDKA 
in Pittsburgh. 
Many stations have callsigns that 

reflect their location (eg, WCSC in 
Charleston, South Carolina or WKWF in 
Key West, Florida) but it is a minority that 
have a real message hidden in their 
official call letters. One of the best 
known is that of WSB in Atlanta, Georgia 
which stands for 'Welcome South 
Brother'. And in Canada VOWR is well-
known as the 'Voice of Wesleyan Radio', 
having been owned and run by this 
Church for the last sixty-four years. 
There is only so much you can do with 
four letters in a callsign so one organisa-
tion in Orlando, Florida has gone a step 
further; it owns a two station AM/FM 
combo WPRD and WJOY — 'the Pride and 
Joy of Orlando'! 

Newsdesk 
USA: WNBC, New York City, on 660kHz 

closed down for good on 7 October after 
sixty-six years of continuous broadcas-
ting. This move is part of NBC's plan to 
get out of radio broadcasting all 
together. Another New York station, the 
all-sports WFAN, immediately moved to 
the highly desirable vacant frequency. 

660kHz is classified as clear-channel 
status and this means that reliable night-
time reception is possible in thirty-five 
different states. Whereas WNBC oper-
ated a pop music format, it is arguable 
that the speech-based sports format of 
WFAN is much more suitable for long 
distance sky-wave reception and pre-
sumably WFAN wishes to capitalise on 
this huge potential audience. In a real 
example of musical chairs, the vacated 
1050kHz channel has now been taken 
over temporarily by the Spanish station 
WSKQ, at Newark, New Jersey, which 
plans a further swap in the near future 
with the Jewish station WEVD. 
International waters: Radio Nether-

lands Media Network recently reported 
that a Greek ship was being fitted with a 
10kW transmitter and mast in Haifa, 
Israel. Since then, tests on 918kHz from 
Aruts Sheva (Channel 7) have been 
heard from the ship Erets Hatsul (which 
apparently means 'the land of the deer'). 
Meanwhile in the North Sea, Radio 

Caroline reactivated its 819kHz transmit-
ter over the weekend of 23/24 October. At 
the time of writing, this channel has 
carried Dutch, English and religious 
programmes but on 6 November the 
station planned to relaunch a twenty-
four hours a day Radio Caroline English 
service on 558kHz as well as a restyled 
Radio 819 Dutch service. It is likely that 
the short wave service will continue to be 
operated by World Mission Radio. 

DX file 
In early November I travelled to the 

very north of Scotland in search of super-
DX. In the past I have reported on 
previous DXpeditions to Anglesey in 
North Wales and to Scotland but I was 
sure that my single trip to Scotland last 
year had not exhausted the potential of 
the location. In the past, luck has had it 
that I've gone on expeditions when DX 
conditions have been anything but 
favourable. Nevertheless, plenty of 
interesting and rare signals were heard 
for four good reasons. 
— excellent Beverage aerials were 
employed offering good directivity and 
low noise; 
— an electrically quiet location was 
chosen with no interference from TVs, 
home computers, car ignition, etc; 
— location on the coast took advantage of 
sea gain in a westerly direction; 
— location was far enough away from 
continental Europe to reduce broadcast 
interference. 
This year I travelled up to Scotland with 

my fingers crossed for really good DX 
conditions and weather. 
The DXpedition took place between 29 

October and 7 November 1988 at Sheigra, 
Scotland (5° 06' 30" west, 58° 29' 45" 
north). The ears' belonged to Mark 
Hattam and Clive Rooms, both with 
Drake receivers and myself with a 
modified Sony ICF200ID. The antennas 
consisted of four Beverages ranging 
from 250m to 550m in length, which were 
erected to radiate like spokes on a wheel 
away from the farmhouse that was to 
become the DX nerve centre. 
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 MEDIUM WAVE DXING 
DX window 
Asian stations first became audible 

around 170OUTC and the earliest trans-
atlantic DX was noted around 1930. In 
fact, in the morning dawn-induced fade-
out occurred as late as 1100 on one day, 
though 0930 was rather more typical. 
With a schedule like that you'd imagine 
that there was little time to eat or sleep 
but in practice, conditions were fairly 
variable and good DX wasn't always 
present. For the first four days excellent 
signals were audible from North-Eastern 
USA and Eastern Canada, though very 
few rarities were noted. 
By the middle of the week ionospheric 

storm conditions had upset things and 
North American stations were in decline 
whilst some Latin American and Carib-
bean stations became audible. For the 
next three days the band was completely 
dead to North America with the sole 
exception of a most unusual DX opening; 
for about four hours on the morning of 4 
November, reception of stations in 
Manitoba and Alberta became possible. 
This was most peculiar since high 
latitude absorption of signals seemed to 
be making all other North American 
signals completely inaudible and even 
central European stations were weaker 
than usual. 

This phenomenon failed to recur and 
the following two nights were so poor 
that there really was no point staying 
awake. At the end of my stay, just as I was 
packing up to drive south, the American 
stations began to stage a come-back and 
undoubtedly more interesting DX could 
have been heard; as I unplugged the 
Sony, a station from Atlanta, Georgia was 
playing through the headphones! 
From about 190 different DX signals 

heard I've selected a few highlights to 
summarise the expedition (shown in the 
Table below). 
Back home in Ipswich, I now have the 

daunting task of trying to get my 
reception reports written (and verified) 
but I'll make sure I have time to respond 
to your comments, queries and contribu-
tions to this column. Feel free to drop me 
a line care of the MEW offices in 
Brentwood. 

kHz Station 

765 OATS Dakar, Senegal 

870 LRA1 Buenos Aires, Argentina 

895 Voice of Nevis 

930 CJYQ St John's, Newfoundland 

1230 CJOK Fort McMurray, Alberta 
1240 CJAR The Pas, Manitoba 

1376 REO 

1566 HLAZ Cheju, Korea 

Details (times are UTC) 

Not heard for some years now owing to serious 
European interference 
Furthest signal received from over 11,000km 
away 
A new Caribbean station only on the air a few 
weeks 
A good barometer of DX conditions, heard as 
early as 1930 and as late as 1100 
Just 500 watts from the frozen north 
Another first in the UK, a local station of 1kW 
serving an isolated town of less than 6,000 people 
An unusual French station from the tiny country 
of St Pierre et Miquelon located next to 
Newfoundland 
Religious programmes in Russian from a super 
power transmitter 

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-Band 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%. 

Technical Software (REW) 
Fron, Upper Llandwrog, Caernarfon LLS4 7RF 

Tel 0286 881886 VISA 

NOW LOW LOSS CABLE PRODUCT 

WEST FLEX 103 
FEATURES 50 OHMS 
1 LOWER LOSS THAN URM67/RG213 and H100 
2 MORE FLEXIBLE THAN H100 

3 VERY EASY TO FIT CONNECTORS...BOTH PL259 & N TYPES 
4 NORMAL 10.3mm DIAMETER 

5 AIR SPACES 5 CELL CONSTRUCTION 

6 CENTRE CONDUCTOR HELD FIRMLY IN CENTRE OF CABLE 
7 LIGHTWEIGHT 
8 AFFORDABLE PRICE 

In response to many requests we have now introduced another super low loss Coaxial Cable... this is now 
being marketed under our own WESTFLEX Brand Name... type 103. In order to keep the loss as low as 

possible we have kept the braid and tape screening and the said centre conductor . apart from this the 
construction is very much different from H1000. For a Start it is the same size as URM67/RG213U.. 10.3mm 
die hence the 103 in the name Also the Jacket material is PVC rather than Polyethylene This makes the 
cable much more flexible and very easy to secure all types of connectors,.. the fitting of any N Plug is as 
easily done as it is to URM67 

The Cable is of a 5 cell air spaced construction. This ensures that the centre conductor is firmly fixed in 
the dielectric and will not creep or pull along the length of the coax. 
Another bonus of the construction is that the attenuation is less than H100 at all frequencies. 

TECHNICAL SPECIFICATION 
An a comparison with other types. AN expressed In 06 per 100 Metros 
RG213/URM67 (Mil spec) H100 Westflex 103 
100 MHZ 7db 4.4db 3.2db 

144 MHZ 8.5db 5.5db 4.5db 
200M HZ 10db figures NA 5.4db 

300 MHZ 13db 7.3db 6.2db 

432 MHZ 15.8db 9.1db 7.5db 
1000 MHZ 27db 13.3db 13.0db 

PRICE 95p per Metre 
Postage 6p perm (Minimum postage per order f:21 

SPECIAL OFFER 100 METRE DRUM £80 
Plus £5 Postage 

W H WESTLAKE, CLAWTON, HOLSWORTH, DEVON 
0409-253758 
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DATA FILE  
Ray Marston looks at synchronous ac power controllers and electric 

control circuits in the penultimate part of his latest series 

In the last few editions of Data File' we 
have looked at basic electrical/electro-
nic power control principles and 
devices, and at a variety of practical ac 
power switching circuits. This month we 
start off by looking at a selection of 
synchronous on/off ac power switching 
circuits which can be used to switch 
power to lamps, heaters, motors and a 
variety of other domestic or industrial 
appliances. We will then look at a few 
dedicated electric heater power control 
circuits. All the designs shown use Triacs 
as their power switching elements, and 
can be used on either 115V or 230V ac 
power lines. In these designs the user 
must select the Triac rating to suit his 
own particular application; where 
applicable, components values for use 
on 115V power lines are shown in 
oarentheses in the circuit diagrams. 

Synchronous power switching 
We pointed out last month that Triac 

power switches can be triggered (turned 
on and latched) either synchronously or 
non-synchronously with the ac mains 
voltage, and that synchronous circuits 
always turn on at the same point in each 
ac half-cycle (usually just after the zero-
crossing point) and generate minimal 
RFI (radio frequency interference). Non-
synchronous circuits are not invariably 
synchronised to a fixed point of the ac 
cycle and may generate significant RFI, 
particularly at the point of initial turn-on. 
In this month's edition of Data File we 
deal mainly with synchronous power 
switching circuits. Figs 1 to 10 show a 
variety of synchronous Triac power 
switching circuits that can be used in 
various on/off line switching applica-
tions. 

Fig 1 shows the practical circuit of a 
transistorised synchronised ac power 
switch that is triggered near the zero-
voltage crossover points of the ac 
waveform. The Triac gate trigger current 
is obtained from a 10V dc supply derived 
from the mains via R1-D1-ZD1 and Cl. 
This supply is switched to the gate via 05, 
which in turn is controlled by SW1 and 
zero-crossing detector Q2-03-04. 
The action of 05 can turn on and 

conduct gate current when SW1 is closed 
and 04 is off. The action of the zero-
crossing detector means that 02 or Q3 
are driven on whenever the instan-
taneous mains voltage is positive or 
negative by more than a few volts 
(depending on the setting of RV1), 
thereby driving 04 on via R3 and 
inhibiting 05. Thus, gate current can only 
be fed to the Triac when SW1 is closed 
and the instantaneous mains voltage is 
within a few volts of zero. Hence, this 
power control circuit generates minimal 
switching RFI. 

Fig 1: Transistorised synchoronous line switch 

Fig 2: Alternative version of the transistorised line switch 

Fig 3: Internal circuit and minimal external connections of the CA3059 synchoronous zero-voltage 
Triac driver IC 

Fig 2 shows how the above circuit can 
be modified so that the Triac can only 
turn on when SW1 is open. Note in both of 
these circuits that, since only a narrow 
pulse of gate current is sent to the Triac, 
the mean consumption of the dc supply is 

heater 

very low (about 1mA). Also note that SW1 
can easily be replaced by an electronic 
switch to give automatic operation via 
heat, light, time, etc or by an optocoupler 
to give fully isolated operation from 
external circuitry. 
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 DATAFILE 
Special les 
A number of special-purpose synchro-

nous zero-crossover Triac-gating ICs are 
available, the best known examples 
being the CA3059 and the TDA1024. 
These devices incorporate mains-driven 
dc power supply circuitry, a zero-
crossing detector, Triac gate drive 
circuitry and a high gain differential 

amplifier/gating network. 
Fig 3 shows the internal circuitry of the 

CA3059, together with its minimal exter-
nal connections. Mains power is con-
nected to pins 5 and 7 via limiting resistor 
Rs (22k, 5W when 230V mains is used). D1 
and D2 act as back-to-back zeners and 
limit the pin 5 voltage to ±8V. On positive 
half-cycles D7 and D13 rectify this 
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Fig 5: Alternative method of direct-switching the CA3059 IC 
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Fig 6: Method of transistor-sw tching the CA3059 via on-board CMOS circui ry, etc 

voltage and generate 6.5V across the 
100i.LF capacitor connected to pin 2. This 
capacitor stores enough energy to drive 
all internal circuitry and provides adequ-
ate Triac gate drive, with a few mA of 
spare drive available for powering exter-
nal circuitry if needed. 
Bridge rectifier D3 to D6 and transistor 

Q1 act as a zero-crossing detector, with 
Q1 being driven to saturation whenever 
the pin 5 voltage exceeds ±3V. Gate 
drive to an external Triac can be made via 
the emitter (pin 4) of the Q8-09 Darling-
ton pair, but is available only when 07 is 
turned off. When Q1 is turned on (pin 5 
greater than ±3V) 06 turns off through 
lack of base drive, so Q7 is driven to 
saturation via R7 and no Triac gate drive 
is available at pin 4. Thus, Triac gate drive 
is available only when pin 5 is close to the 
'zero-voltage' mains value and is deli-
vered in the form of a narrow pulse 
centred on the crossover point; its power 
is supplied via Cl. 
The CA3059 incorporates a differential 

amplifier or voltage comparator, built 
around Q2 to 05, for general purpose 
use. Resistors R4 and R5 are externally 
available for biasing one side of the 
amplifier. The emitter current of Q4 flows 
via the base of Q1 and can be used to 
disable the Triac gate drive (pin 4) by 
turning 01 on. The configuration is such 
that the gate drive can be disabled by 
making pin 9 positive relative to pin 13. 
The drive can also be disabled by 
connecting external signals to pin 1 
and/or pin 14. 

Figs 4 and 5 show how the CA3059 can 
be used to give manually controlled 
zero-voltage on/off switching of the 
Triac. These two circuits use SW1 to 
enable or disable the Triac gate drive via 
the IC's internal differential amplifier 
(the drive is enabled only when pin 13 is 
biased above pin 9). In the Fig 4 circuit 
pin 9 is biased at half-supply volts and pin 
13 is biased via R2-R3 and SW1. Thus, the 
Triac turns on only when SW1 is closed. 

In Fig 5 pin 13 is biased at half-supply 
volts, pin 9 is biased via R2-R3 and SW1 
and the Triac again turns on only when 
SW1 is closed. In both of these circuits, 
SW1 handles maximum potentials of 6V 
and maximum currents of about 1mA. 
Note in these designs that capacitor C2 
is used to apply a slight phase delay to 
the pin 5 'zero-voltage detecting' termi-
nal and causes the gate pulses to occur 
after (rather than to 'straddle') the zero-
voltage point. 

In the Fig 5 circuit the Triac can be 
turned on by pulling R3 low or can be 
turned off by letting R3 float. Figs 6 and 7 
show how this can be put to use to extend 
the versatility of the basic circuit. In Fig 6 
the Triac can be turned on and off by 
transistor Q2, which in turn can be 
activated by on-board CMOS circuitry 
(such as one-shots, astables, etc) that 
are powered from the 6V pin 2 supply. 

In Fig 7 the circuit can be turned on 
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and off by fully isolated external circuitry 
via an inexpensive optocoupler, which 
needs an input in excess of only a couple 
of volts to turn the Triac on. 
Alternatively, Fig 8 shows how the 

TDA1024 IC can be used in place of the 
CA3059 to give either directly switched 
or optocoupled zero-voltage' Triac 
control. 

Finally, to complete this section, Figs 9 
and 10 show a couple of ways of using 
the CA3059 so that the Triac operates as a 
light-sensitive, dark-operated power 
switch. In these two designs the IC's 
built-in differential amplifier is used as a 
precision voltage comparator. This turns 
the Triac on or off when one of the 
comparator input voltages goes above or 
below the other. 

Fig 9 is the circuit of a simple dark-
activated power switch. Here, pin 9 is tied 
to half-supply volts and pin 13 is 
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controlled via the R2-RV1-LDR-R3 poten-
tial divider. Under bright conditions the 
LDR has a low resistance, so pin 13 is 
below pin 9 and the Triac is disabled. 
Under dark conditions the LDR has a 
high resistance, so pin 13 is above pin 9 
and the Triac is enabled and power is fed 
to the ac load. The threshold switching 
level of the circuit can be preset via RV1. 

Fig 10 shows how a degree of 
hysteresis or 'backlash' can be added to 
the above circuit so that the Triac does 
not switch annoyingly in response to 
small changes (such as those caused by 
passing shadows, etc) in ambient light 
level. The hysteresis level is controlled 
via R3 which can be selected to suit 
particular applications. 

Electric heater controllers 
Triacs can be used to give automatic 

room temperature control by using 
electric heaters as the Triac loads and 
thermostats or thermistors as the Triac 
feedback control elements. Two basic 

Fig 9: Basic dark-activated zero-voltage switch 
methods of heater control can be used, 
either simple automatic on/off power 
switching, or fully automatic 'burst-fire' 

proportional power control (as 
described in part one of this series). In 
the former, the heater switches on fully 
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Fig 10: Dark-activated zero-voltage switch with hesteresis provided via R3 
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Fig 12: Heater controller with thermistor-switched dc gating 

when the room temperature falls below a 
preset level and turns off when it rises 
above this. In the latter, the mean heater 
power is automatically adjusted so that, 
when the room temperature is at the 
precise preset level, the heater output 
power self-adjusts to exactly balance the 
thermal losses of the room. 
Because of the high-power require-

ments of electric heaters, special care 
must be taken in the design of Triac 
controllers to keep RFI generation to a 

minimum. Two options are open to 
designers; to use either continuous dc 
gating of the Triac or to use synchro-
nously pulsed gating. The advantage of 
dc gating is that, in basic on/off switching 
applications, the Triac generates zero 
RFI under normal (on) running condit-
ions; the disadvantage is that the Triac 
may generate a very powerful RFI spike 
as it is initially switched from the off to 
the on condition. 
The advantage of synchronous gating 

is that no high-level RFI is generated as 
the Triac transits from the off to the on 
condition; the disadvantage is that the 
Triac generates continuous very low-
level RFI under normal (on) running 
conditions. 

Dc-gated circuits 
Figs 11 and 12 show examples of dc-

gated heater controller circuits, in which 
the dc supply is derived via Tl -D1 and Cl, 
and the heater can be controlled either 
manually or automatically via SW1. The 
Fig 11 circuit is auto-controlled via a 
thermostat and calls for no further 
explanation. 
The Fig 12 circuit, on the other hand, is 

controlled by ntc thermistor TH1 and 
transistors Q2-03. RV1-TH1-R2-R3 are 
used as a thermal bridge, with 02 acting 
as a bridge-balance detector. RV1 is 
adjusted so that Q2 just starts to turn on 
as the temperature falls to the desired 
preset level; below this level, Q2-Q3 and 
the Triac are all driven hard on, and 
above this level all three components are 
cut off. 
Note in this circuit that, since the gate-

drive polarity is always positive but the 
Triac main-terminal current is alternat-
ing, the Triac is gated alternately in the 
so-called I+ and Ill+ modes or quad-
rants, and that the gate sensitivities are 
quite different in these two modes. 
Consequently, when the TH1 tempera-
ture is well below the preset level, 03 is 
driven hard on and the Triac is gated in 
both quadrants and gives full-power 
drive to the heater. 
However, when the temperature is very 

close to the preset value, 03 is only 
lightly driven on, so the Triac is gated in 
the I+ mode only and the heater 
operates at only half of maximum power 
drive. The circuit thus gives fine control 
of temperature. 

Synchronous circuits 
Fig 13 shows how a CA3059 IC can be 

used to make an automatic thermistor-
regulated synchronous electric heater 
controller that gives a simple on/off 
heater switching action. The circuit is 
similar to that of the dark-activated 
power switch of Fig 9 except that ntc 
thermistor TH1 is used as the feedback 
sensing element; the circuit is capable of 
maintaining room temperature within a 
degree or so of the value preset via RV1. 

Finally, in order that you are able to 
complete this heater controller section, 
Fig 14 shows a burst-fire or proportional 
heater controller that is capable of 
regulating room temperatures to within 
±0.5°C of a preset value. In this circuit a 
thermistor controlled voltage is applied 
to the pin 13 side of the CA3059's 
comparator, and a repetitive 300mS ramp 
waveform, centred on half-supply volts, 
is applied to the pin 9 side of the 
comparator from CMOS astable IC1. 
The action of this circuit is such that 
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the Triac is synchronously turned fully on 
if the ambient temperature is more than a 
couple of degrees below the preset 
level, or is cut fully off if it is more than a 
couple of degrees above. When the 
temperature is within a couple of 
degrees of the preset value, however, 
the ramp waveform comes into effect 
and synchronously turns the Triac on and 
off (in the burst-fire or integral cycle 

mode) once every 300mS, with a 
mark/space (M/S) ratio proportional to 
the temperature differential. 
Thus, if the M/S ratio is 1:1, the heater 

generates only half of maximum power 
and if the ratio is 1:3 it generates only one 
quarter of maximum power. The net 
effect of this action is that the heater 
output power self-adjusts to meet the 
room's heating needs. When the room 

temperature reaches the precise preset 
value, the heater does not switch fully 
off, but generates just enough output 
power to accurately match the thermal 
losses of the room. The system gives very 
precise temperature control. 
Next month, we'll show a variety of 

practical ac lamp dimmer and motor 
control circuits, plus a selection of dc 
variable power control circuits. ffl 
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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 

Signals from the Far East on 
the frequency range 2560 to 
4735 are now at their peak for 
DXers residing in the UK. 
Attention is, therefore, dire-
cted to the following stations. 
It should be borne in mind 
that the entering into the 
receiver's memory of some of 
the channels specified here, 
is a factor which may well be 
considered by individual ope-
rators. 
Past experience has shown 

that the peak times allowing 
the best chance for reception 
of some of these elusive 
signals is from 1515 to 1730 
and 2200 to 2400. 

CHINA 
Xinjiang PBS, Urumqi, radi-

ates the Home Service in 
Uigher on 2560 with a power 
of 15kW from 2300 to 0200, 
from 0330 to 0730 and from 
1030 to 1700. It can also be 
heard in parallel on 4735 and 
on 5800. 
Voice of the Strait, Fuzhou, 

on 3200 carries the Haixia 2 
programme in Chinese from 
0800 to 1630 with a power of 
10kW. It is sometimes 
reported in the SWL press. 
CPBS (Chinese People's 

Broadcasting Station) Beij-
ing, on 3220 has a power of 
50kW with which it radiates 
the Home Service 1 prog-
ramme in Chinese from 1958 
to 2400 and from 1000 to 1730. 
An English language lesson is 
featured from 1430 to 1500. 
Guizhou PBS at Guiyang, 

operates on 3260 at 10kW from 
2155 to 0030 and from 0150 to 
1600 radiating the Home Ser-
vice 1 in Chinese and local 
dialects. English language 
lessons are featured from 
2200 to 2230, from 0230 to 0300 
and from 1300 to 1330. 
Guizhou PBS is in parallel on 
7275. 
Radio Beijing irregularly 

transmits the Foreign Service 
in Chinese on 3270 with a 
power of 50kW from 1500 to 
1600 and from 1730 to 1830, in 
Swahili from 1600 to 1730 and 
in French from 1830 to 2230. I 
should add that it is only 
rarely reported by European 
DXers. 
The recently active Voice of 

Pujiang, Shanghai, reportedly 
operates on 3280 from 0955 to 
1545 in Chinese and a Shan-
ghai dialect. The power is 

unknown at the time of writ-
ing, parallel channels being 
3990 and 4950. 
CPBS Beijing carries the 

Home Service 2 in Chinese 
from 2058 to 2330 and from 
1030 to 1600 on 3290 with a 
power of 50kW. 
The seldom logged Voice of 

the Strait, Fuzhou, on 3300 
transmits the Haixia 2 prog-
ramme in Chinese from 2200 
to 0031 and from 0955 to 1751 at 
10kW. 
On 3310 is Jilin PBS, at 

Changchun. It features 
Chinese programmes in the 
Home Service from 2050 to 
0630 and from 0820 to 1505 with 
English language lessons 
from 1340 to 1410 at 10kW.Jilin 
PBS is in parallel on 6070. 
After an absence of some ten 
years from the logbook, this 
Chinese regional station was 
heard on one occasion during 
1987 and again recently. 
Unfortunately, the frequency 
is subject to severe utility 
interference for most of the 
time, just occasionally being 
absent and thereby providing 
a chance of logging the Jilin 
PBS. 
The ubiquitous Voice of the 

Strait appears again on 3535 
with the Haikia 1 programme 
in Chinese from 2230 to 0030 
and from 1340 to 1754 at 10kW, 
being in parallel on 2490. 
CPBS Beijing, on 3815 

transmits the Taiwan Service 
1 in Chinese, Amoy and Hakka 
from 0955 through to 2400, 
also being in parallel on 5125. 
The Chinese transmitter on 

3940 is frequently reported in 
the SWL press, often being 
heard during our late even-
ings. Hubei PBS, Wuhan, radi-
ates the Home Service 1 in 
Chinese from 2100 to 0610 and 
from 0850 to 1530 at 10/50kW. 

JAPAN 
The Home Service in 

Japanese from 2045 to 2030 
(Saturday until 1630, Sunday 
until 1700) identifying as 
Radio Tampa may be heard on 
3925, being logged at times by 
European DXers. The power 
is 50kW. 
Rarely heard in the UK, is 

the Japanese station NSB 
Chiba, Radio Tanpa, in Tokyo 
on 3945 carrying the Home 
Service 2 programme in 
Japanese from 2300 to 1300 
with a power of 10kW. 

NORTH KOREA 

The 120kW KCBS (Korean 
Central Broadcasting Sta-
tion) at Pyongyang, North 
Korea, radiates the Home 
Service 1 in Korean from 1958 
to 1800 daily on 2850. Reports 
of reception by European 
DXers occasionally appear in 
club journals. The writer 
recently logged this one at 
1546 on a measured 2849.9 
when featuring a choir. Some 
orchestral music, followed by 
announcements in Korean. 
The rarely heard Korean 

station at Wonsan, Kangwon 
Province, carries the Home 
Service 1 in Korean from 1958 
to 1800 on 3220. The schedule 
includes regional program-
mes from 2230 to 2300, from 
0430 to 0520 and from 1110 to 
1800. The power is 1kW, hence 
the rarity rating. Furthermore, 
the frequency is slightly vari-
able. 
The 3250 frequency bel-

ongs to the 120kW KCBS at 
Pyongyang, North Korea. On 
this channel, Pyongyang is in 
Korean (from 2255 to 0100, 
0555 to 0830 and 1500 to 2030) 
and Japanese (from 2100 to 
2250, 0900 to 1050, 1100 to 1250 
and 1300 to 1450). Messages in 
code are radiated from 1500 to 
1520. 
Pyongsong, South Pyon-

gyang Province, is sometimes 
reported by Asian DXers. It 
occupies the 3350 channel 
from 1958 to 1800 carrying the 
Home Service 1 and reg-
ionally originated program-
mes. The power is 10kW. 
The signals emanating from 

the North Korean station at 
Shinuiju, in North Pyongyang 
Province, are sometimes log-
ged in the UK during the 
winter. Radiating the Home 
Service 1 on 3920 is slightly 
variable. It is on the air in 
Korean from 1958 to 1800; this 
schedule also includes 
locally originated prog-
rammes. 

SOUTH KOREA 
On 3930 is the South Korean 

transmitter at KBS Suwon, 
with the Home Service 1 from 
2000 to 1500 and the Social 
Educational programme from 
1500 to 2000. The power is 
5kW. 

TAIWAN 

BCC (Broadcasting Corp-

oration of China) Taipei, 
Taiwan, has a 10kW transmit-
ter operating on 3335. Trans-
mitting the Network 6 prog-
ramme in Hakka from 0950 to 
2200, it is subjected to jam-
ming from the Chinese main-
land. Needless to state, it is 
seldom clearly heard far from 
its signal source. 

ON THE AIR 
The following stations have 

recently been heard by the 
writer. Interested readers 
may care to tune to the 
frequencies specified at, or 
near, the times stated when 
success may ensue if the 
prevailing conditions allow. 

AFRICA 
Burundi 
Bujumbura on 3300 at 1820, 

OM with a talk in French 
followed by some pipe music 
then more talk. Unfortu-
nately, this frequency is sub-
ject to utility interference 
during most of our evening 
periods but just occasionally, 
during a break in transmis-
sion, Bujumbura becomes 
audible. 
Radiodiffusion TV Nat-

ionale du Burundi radiates 
the Home Service in French, 
Kirundi and Swahili from 0300 
to 0700 (Sunday until 1000) and 
from 1600 to 2100 with an 
English newscast at 1645. The 
power is 25kW. 

Cameroon 
Garoua on 5010 at 0516, a 

newscast in English until 
0517, some announcements 
then a French programme. 
Radio Garoua operates the 
Home Service in French and 
local vernaculars from 0425 to 
0805 and from 1630 to 2315. 
The schedule includes relays 
of news bulletins in English 
from Yaounde at 0500, 1800 
and at 2100. The power is 
100/4kW. 

Djibouti 
Radiodiffusion TV de 

Djibouti on 4780 at 1842, weird 
sounding songs, chants and a 
song in Somali with drum 
accompaniment. The Nat-
ional Service is broadcast in 
Somali, Afar and Arabic and is 
timed from 0300 to 0800 (Fri-
day from 0500 to 0900) and 
from 0900 to 1900. The power 
is 20kW. 
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Rwanda 

Kigali on 3330 at 1805, OM 
with the news in French which 
included a phone-in report. 
Radiodiffusion de la Republi-
que Rwandaise with the 
Home Service is on this 
frequency from 0300 to 0600 
(Sunday until 2100), from 0900 
to 1200 (Saturday until 2100) 
and from 1330 to 2100 in 
Kinyarwanda, Swahili and 
French. The power is 5kW. 

South Africa 
Radio Oranje, Johannes-

burg, on 3215 at 1728, a 
programme of recorded local 
pops with announcements in 
Afrikaans. The schedule is 
from 0300 to 0420 and from 
1545 to 1930 entirely in Afri-
kaans. The power is 100kW. 

CENTRAL AMERICA 

Costa Rica 
Radio Reloj, lrazu, on 4832 

at 0319, OM with a political 
talk in Spanish. This station 
operates irregularly, but it is 
sometimes on the air around 
the clock or closes any time 
between 0400 and 0600. The 
power is 3kW. 

Guatemala 
Radio Cultural, Guatemala 

City, on 3300 at 0352, a USA 
tape-recorded religious talk, 
some announcements, choir 
with a hymn, the station 
identification then more reli-
gious talk, all in English. This 
station often puts a good 
signal into Europe from 
around 0400 to 0630, being 
frequently heard by UK 
DXers. The power is 10kW and 
the schedule is from 1000 
through to 0730 with the 
English programme being 
timed from 0300 (Sunday from 
2345) to 0430. 

Nicaragua 
Mangua on 6100 at 0631, a 

USA tape-recorded religious 
talk during the English prog-
ramme scheduled from 0600 
to 0700. The Voice of Nicar-
agua is on the air in Spanish 
from 1200 to 0600 with a power 
of 50kW. 

SOUTH AMERICA 

Bolivia 
Radio Capitan Victor 

Ustariz (La Voz del Tropico), 
Villa Tunari, on a measured 
4747.4 at 0023, songs and 
announcements in Spanish 
followed by some orchestral 

music. The schedule of this 
0.25kW transmitter is from 
1000 (sometimes 1030) to 1400 
and from 2200 to around 0230. 
This one is elusive and heard 
only after many attempts with 
the use of receiver memory 
bank retrieval. 

Brazil 
Radio Bare, Manaus, on 

4895 at 0224, a football (fute-
bol) commentary in Portu-
guese, with the much excited 
commentator witnessing a 
scored goal. At 1kW, Radio 
Bare operates entirely in 
Portuguese from 0800 to 
around 0500. 

Colombia 
La Voz del Cinaruco, 

Arauca, on 4865 at 0426, songs 
and guitar music, the station 
and Caracol identification in 
Spanish and a local pop song; 
in the middle of which, LV del 
Cinaruco went off the air. The 
schedule is from 0900 to 
around 0400 (Sunday until 
0200) and the power is 1kW. 

Ecuador 
Radio Zaracay, Santo 

Domingo de los Colorados, 
on 3394.8 at 0306, OM with the 
station identification in Span-
ish then some folk songs and 
music. Radio Zaracay is on 
the air from 1000 to 1300 and 
from 2100 to 0300, or often 0400 
at 10kW. 

Venezuela 
Radio Mundial Bolivar, 

Cuidad Bolivar, on 4770 at 
0150, OM with a talk in 
Spanish having mention of 
both Punta Arenas (Chile) 
and Caracas (Venezuela). 
This station operates on an 
irregular basis from 0900 to 
around 0200 at 1kW. 

SOUTH EAST ASIA 

China 
Fujian PBS, Fuzhou, on 

2339.9 at 2135, an announce-
ment in Chinese then a west-
ern-type orchestral rendition 
of music from the Swan Lake 
ballet. The Home Service 1 in 
Chinese is scheduled from 
2050 to 2400 and from 1020 to 
1700. The power is 10kW. 
CPBS Beijing on 4250 at 

2134, when radiating a prog-
ramme of Chinese songs and 
music. At 50kW, the Home 
Service 2 in Chinese is on the 
air from 2058 to 2330 and from 
1100 to 1600. 

CPBS Beijing on 4800 at 
2302, much talking in Chinese 
in the Home Service 2 prog-
ramme timed from 2230 to 
0200, from 0955 to 1130 and 
from 1300 to 1600 with an 
English language lesson from 
2230 to 2300. This is followed 
by relays of the Beijing Minor-
ity Language Service in 
Mongolian from 2200 to 2226 
and 1230 to 1256. 

India 
AIR (All India Radio) 

Kurseong on 3355 at 1543, OM 
with a newscast in English 
which was also in parallel on 
3905 and 4800. 

SOUTH EAST ASIA 

Indonesia 
RRI (Radio Republik 

Indonesia) Padang, Sumatra, 
on 4003 at 1524, a talk in 
Indonesian, some orchestral 
music then a choral song. The 
schedule of this 10kW trans-
mitter is from 2200 to 0100 and 
from 0900 to 1600. 
RR I Jakarta, Java, on 4774.3 

at 2158, Song of the Coconut 
Islands, theme interval signal 
repeated, OM with the station 
identification and a news 
bulletin in Indonesian. Prog-
rama Nasional is radiated 
from 2158 to 0100 and irre-
gularly from 0958 to 1710. 
Programa Khusus being 
timed from 0100 to 0200 (Sun-
day from 0800 to 0958) and 
sometimes to 1500. The power 
is 50kW and the frequency is 
liable to slight variation. 

Sri Lanka 
Colombo on 4870 at 1520, YL 

with songs, announcements, 
two pips and the news in 
Sinhala at 1530, OM with a 
series of promotions then 
more local style music and 
songs. 
Colombo on 9720 at 1501, a 

news bulletin of both local 
and world events. This Engl-
ish programme for South Asia 
is timed from 1230 to 1530 
daily. 

PACIFIC 

Tahiti 
Papeete on 11826 at 0857, 

local-style music with songs 
in Tahitian then chimes fol-
lowed by announcements and 
the station identification in 
French at 0900. With a power 
of 20kW, Papeete operates in 
French and Tahitian from 1600 
to 0930. 

Australia 
ABC Brisbane on 9660 at 

0852, a programme of pop 
music and songs with 
announcements in English. At 
10kW, Brisbane is on the air 
around the clock to North-
East Australia. 

CLANDESTINE 
Radio Voice of Ethiopian 

Unity on 9435 at 1835, OM with 
a talk in Amharic, the trans-
mission being jammed. The 
policy is one of hostility to the 
Ethiopian regime headed by 
Mengistu Haile Miriam. The 
transmitter location is 
thought to be Omdurman in 
Sudan. 

NOW HEAR THIS 
Radio Candip, Bunia, Zaire 

on 5066 at 1753, the local-style 
hi-life music with songs in 
vernacular then the station 
identification in French at 
1800. The Home Service in 
French, vernaculars and Swa-
hili is scheduled from around 
0330 to 0600 and from 1300 
(Saturday from 1000) to 
around 1945. The power is 
10kW. 
KCBS Pyongyang on a mea-

sured 2849.9 at 1546, choir, 
some orchestral music then 
announcements in Korean. 
The Home Service 1 is timed 
from 1958 to 1800. The power 
is 120kW. 

NOW LOG THESE 
RTM (Radio Television 

Malaysia) Kuala Lumpur, 
Malaysia on 4845 at 1445, 
Indian-type music with songs 
followed by some announce-
ments. 
This Tamil programme is 

radiated from 2100 to 0100 
(Saturday until 0300, Sunday 
until 1500), 0200 to 0300, 0515 to 
0600 (Saturday until 1500) and 
0700 to 1500. The power is 
50kW. Also heard at 2250 over 
co-channel Nouakchott, Mau-
ritania. 
Radio Mondou, Mondou, 

Chad on 5286 at 0517, OM with 
announcements then some 
music and a song in vernacu-
lar, unfortunately wiped out 
by utility interference at 0520. 
Radio Mondou transmits the 
Home Service in vernaculars 
and French from 0500 to 0800 
and from 1400 to 1830 with a 
power of 5kW. 
The prime time for logging 

this one is undoubtedly from 
0500 until around 0530. 
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FREE CLASSIFIED ADS 
CLASIURID ADS CAN WORK POR 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: Mao Ilkocentailee Woe« Sovereign House, Brentwood, Essex 
CA414 4SE. 

DUADUNU AlD COMMONS 
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 
II About 2,000 Meccano parts, cheap, ideal 
Christmas present. Also for sale: electronic 

components. Write to K Bailey, 40 Seymour Close, 
Selly Park, Birmingham 629 7JD 
• 5in monochrome television set, battery and 
mains operated, offers. Tel: (0283) 221870 
• Invisible vinyl repair kit, ideal as a spare-time 
earner or for personal use, send SAE for full 
details. Photographic developing solutions and 
formulae, detailed guide for developing 
monochrome and colour film cheaply, £4. 
Matchbox-size transmitter, easy to build plans, £2. 
Stereo cartridge BSR SX5H, £3. Non-magnetic 
tweezers, ideal for etching circuit boards and 
handling small components, send 2x14p stamps to: 
Mr Lawrence, 7 Griffin Crescent, Littlehampton 
BN17 7LH 
• Swan 270B HF transceiver, manual, mic, internal 
PSU and matching frequency counter, £250. lcom 
IC202A USB/LSB/CW 2m transceiver with manu-
als, mint condition, £100. Tel: (05612) 697 
II Medium wave 'Sooper loop', fully built, with FET 
preamp, £25. Write to: Mike Evans, 120 Loughton 
Way, Buckhurst Hill, Essex IG9 6AR 

• Sony D40 compact CD player with mains power 
supply/charger, rechargeable battery pack, stan-
dard battery pack. Sony headphones, carrying 
case, Sony car mount/power supply and car 
mounting arm. All approximately three months 
old, in as new condition, £175 ono. Watford 
Electronics EPROM programmer Mk11 for the BBC 
B micro, hardly used, with handbook, £30. 5 x 200 

scanner, 26-58MHz, 58-88MHz, 108-180MHz, 380-
514MHz, vgc, handbook, power supply, etc, £130 
ono. Collection of sixteen valve radios, please 
phone for details. Quantity of assorted magazines 
on electronics, radio, etc, approximately 600. Free 
to collector. Several books on the C programming 
language, about £65 worth, will accept £30 ono. 
Sansui D70 radio/amp, 80W per channel (rms), pair 
of speakers, good condition, £130 ono. Or £100 
without speakers. Tel: (0525) 28543 
• FT-290, Ni -Cads, charger, flexi-whip, soft case, 
companion FL-2010 10W linear and mobile mount, 
£275. Cobra 148 GTLDX modified for 10 metres, 
plus 150W linear with preamp and four position 
power selection, £265. Going HF mobile, sorry no 
splits. Tel: (0903) 36780 
• Yaesu FT-747 with FM board and general 
coverage Tx, worked all over with simple 
antennas, as new and boxed, £600 ovno, cash only. 
Ask for Mike GOEIG. Tel: (0772) 424878 after 6pm 
• NEC 8201 lap-top computer, vgc, complete with 
8206A RAM expansion, software pack, Grundig 
cassette recorder, Brother HR-5 printer, cables, 
ribbons, £250. MuTek GMFA144E 2m preamp, 0.7dB 
NF 1.2kW pass-thru, including sequencer, £150. 

Colecovision video game system, vgc, boxed 
twelve cartridges, including Pole Position, Atari 
VCS converter, offers. Ask for Mike. Tel: (04023) 
45969 evenings 
• TA-2400 2m FM transceiver, hand-held, 1.5W 
with keypad and memory, etc, includes charger, 

instructions, carry-case, rubber antenna and flat 
Ni -Cad batteries, hardly used, £100 ono. Tel: 061-

480 1451 
• KW1000, KW108, KW2000A, KW2000B, Viceroy, 
all mint, offers. Yaesu FT-200, badged as Tempo 
AC-one, PSU, offers. MM2002 RTTY modem with 
keyboard, £90. Various valve Ax/Tx NEC PC 8201. 
Lap-top computer, extra RAM, ultimate Rom II, 
disc drive, CRT controller, etc, £275. Epson PX8 
lap-top, RAM expansion, SW, manuals, £225. 
Brother, portable, disc drive, new, for NEC/Tandy, 
£90. John. Tel: 01-328 9275 

• Heaihkit R-C, bridge model G-3U, including 
handbook, £25. Maplin keyboard with metal case, 
£20. Philips car radio with push button control, £10. 
Aerial boot-mounts, £5. Photocopies of service 
manuals: TA-2400, TR-9500, TA-9000, TR-2500, TR-
3500 and TA-3200, £5 each. TA-3200 operating 
manual photocopy, £3. All items ono, carriage 
extra. Des Thompson G8SBJ. Tel: (0395) 265059 
II 128k Spectrum with turbo interface, interspec 
and speech pack, £140. Memotech MTX512, 64k, 
£45. Three channel chart recorder with accessor-
ies and paper, £50. All brand new and unused. 
Racal Termicette cassette data terminal, £20. 
Gambrell Decade resistance box 2086/595, 
polished-wood case, £50. Sony camera adaptor 

CMA/3CE, £20. Tel: (0256) 893761 
II Icon) 1200E, 23cm, mobile/base rig, latest model 
with 10W out, complete, mint with all accessories, 
hardly used, £425. Trio/Kenwood SW 200A 
SWR/PWR meter, plus SW2 (70cm range) head 
unit. £100. Professionally made 10GHz 'penny feed' 
unit, superb, £24. Jaybeam 10XY 2m antenna (new), 
£20. Paul G4XHF. Tel: (0293) 515201 

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 more than one classification use 
sheets for second and subsequent ads 

For Sale  D Wanted  

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

separate 

Name/Address 
Postcode/Telephone 

USE SEPARATE SHEET FOR MORE WORDS 

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

CONDITIONS: 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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A L 

THE SCIENTIFIC WIRE COMPANY 
811 Forest Road, London E17. 7o1opliono 01431 1868 

W141111ELLED COPPER WIRE 
MVO 1lb loe 40, 2os 
8 to 34 353 209 I 10 0.88 

35 to 39 382 2.31 1.27 053 
40 to 43 6.00 120 2.25 1 61 
14 to 47 8.67 580 149 2.75 
48 1556 558 538 3.69 

ELM PLATED COPPER WIRE 
14 to 30 9.09 5.20 2.93 1.97 

MEW COPPER WIRE 
3.97 2.41 1.39 0.94 14 to 30 

Fluxcore 

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

Dealer enquiries welcome 

AMATEUR TELEVISION 
IS TELEVISION YOUR INTEREST" Then you need the 
BRITISH AMATEUR TELEVISION CLUB. only £6 per year - 

super magazine Send SAE to 

`Grenehuree, Pinewood Road 
High Wycombe, Bucks HP12 400 

AGRIMOTORS 
MERTON CB AND RADIO CENTRE 

MERTON GARAGE AND POST OFFICE, MERTON. 
Nr OAKHAMPTON, DEVON EX20 301 

OPEN 6 DAYS 9-6 LUNCH 1-2pm 
EARLY CLOSING THURSDAY 1.00pm 

(SUNDAYS BY APPOINTMENT) 
SPECIALIST IN 934 MHz 

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

08053 200 

BRENT 
ELECTRONICS 8t 

COMMS 
49 Seaview Street, Cleethorpes 
South Humberside DN35 8EU 

Tel: 0472 690383 

Pye M296 UHF mobiles POA 
Pye A200 linear amp, 148/ 
174MHz £35 each 

Airlight 62 headset EM mic.... £35 
X-Band 20 inch dish and feed 
EL/AZ mount inc motor drives 
and syncros £50 

Solid State indicator units ex. 
"Red Steer" radar £65 

Marconi Apollo HF receiver 
 £295 

All + 15% VAT 
Cheque with order —carriage 

included 

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 

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, Wished% Combs 

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

MILITARY SURPLUS 
EQUIPMENT MANUAL 

Giant collection Military Equipment Circuits/ 
Data. Only £10.00 including Post/Packing. Just 
one of many unique Repair and Data Guides. 
LSAE for your FREE catalogue. 

FULL WORKSHOP SERVICE MANUALS 
Video Recorders £12.00. All others £6.00 inclusive. 
State Make/Model/Type with order. 

MAURITRON ELECTRONICS UNITED (REW) 
8 Cherry Tree Road, Chinnor 

Oxfordshire OX9 4f3Y 
Tel: (0844) 51694 

Radio& 
Electronics 

World 

TISREW 
76 Church Street, Lankhall Lenerke ML9 1HE 
for IMMEDIATE DESPATCH of all ACCESS Phone Orders 
Ring 0698 884585 or 883334 outwith Business Hours. 

Every issued FULL SIZE SERVICE SHEET in stock; CTVs or 
Combinations £3.80/Singles t2.50: Plus LSAE. LSAE any 
Quotation, FREE C.ataloipre, Review, Prices. 
Spectrum Repairs £5.00; Prac TV Repairs £12.95: Prac 
Radio Rep/Ser £9.95; Video Sers Mans ea £15.00. Almost 
any Circ Video £7: CTV Cit - lsae. Write in for details of our 
Integrated Servicing and Repair Systems for Video, all TV 8 
Domestic Equipment. 

NO OltrIbutors for Moinornann6lownlia Puldications 

ETESON ELECTRONICS 
158 Lower Green, 

• Poulton-le-Fyide, Blackpool 

Tel: (0253) 885107 

Open 9 30arn - 12 30, 1 30 - 5 30 Closed Wed 4 Sun 
Electronic Component Specialists. 

A wide range or electronic components, IC s, capacitors. 

transistors. resistors, plugs and sockets etc 

NEWMARKET TRANSFORMER LTD 
Now manufacturing Toroidal transformers, 
30va to 2.5kva. Competitive prices, prompt 
delivery, one-off to production runs. Phone 
M Durnan on 0638 662989/660799 for 
quotations. 

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. 

SPI All 
ADS 

iimmummummaimumummummumiumumummumummiu 

II RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM 1 

1 TO: Radio & Electronics World Sovereign House 
111 Brentwood Essex CM14 4SE England (0277) 219876 1 

PLEASE RESERVE centimetres by columns 

I FOR A PERIOD OF 1 issue ' 1 3 issues 

COPY encosed to follow I I 

II PAYMENT ENCLOSED:  

• CHARGE TO MY ACCOUNT 

111 COMPANY  

• ADDRESS   
111 SIGNATURE  TELEPHONE  

I 1-

6 issues  12 issues  

  Cheques should be made payable to 
,  Radio & Electronics World Overseas 
payments by International Money Order 
Credit Card 
CREDIT CARD 
EXPIRY DATE 

CPI  

iimmoulmummaimmommammummummummiumal 
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JAPANESE Ic's (PART OF OUR RANGE) 
AN7178 f2.95, BA5406 u 20. HA1377 £2.20. HAI392 £2 se HA1394 f2 95 
HA1397 £2.75,HA1396 £2 75. HA13001 £2.95, LA4460 f 1 80. LA4461 Ci 80. 
LA4507 £4.25, LC7137 £4.50. M51517 £210. MB37C6 £1 80. MB3712 £1 50. 
MB3722E380, MB3730 C2.50, k483731 C3 50, STK461 £7.50, STK463f8 40. 
TA7205AP £1.00, TA7222AP f1 30, TA7240 1295. TA7241 £295, TA7270 
f2 75. TA7271 E2.75. TA7274 £2 95. TA7280 f3.50. TA7261 £2 95. TA7282 
£2 95. TA7283f2.95. TA7288 £2.95. TA7611 C3 20. UPC575 fl CO. UPC1156 
f2 95. UPC1181 £1.10, UPC1182 £1 10. UPC1185 C2 50. UPC1188 £2.75 
UPC1230 C2 50. UPC1263 C2 50, UP1277 C2 75. UPC1276f2 75. UPCI365 
CI 60, UPC1394 £1.95. 
ADD 600 POST AND PACKING AND THEN ADD 15% VAT TO TOTAL 

T POWELL IS PADDINOTON OMEN LONDON WEIL° 
OPIDI MON-FRI 10A111-5PIN, SAT SAM-12 NOON. 

TELEPHONE: 01 723 92« 
ACCESS/VISA. TELEPHONE ORDERS ACCEPTED OYER £5.00 

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 £8.00 
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 
MUIRHEAD Fax reciever type K401 £45.00 
Transmitter type K400 £45.00 
Other types in stock 
Type R210 receiver 2-15 MHz, complete with 
plug and headphones £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 

Racal MA211 Aerial Tuning Unit  £145.00« 
Racal MS 61 Line Prog Unit  £35.00 *a 
Vernier Dial 0 10025mm with Brake   £3.75 ea 
BR 50W W/W V/contol 1/4' D shaft £1.75 ea 

MN VOLTA« ELBC71101-YTIC11 
1/360V AC Wkg 259 15/160V DC Wkg TiOp 

2/360V AC Wkg 41* 47/160V DC Wkg  £1.50 

4 5/280V AC Wkg 40p 4/440V DC Wkg £1.25 
6/360V AC Wkg Tap 

CO-AXIAL CAMS 
LDF 4/50A Hellas 1/2 " £3.75 per intr 
LOF 4/50B Hellas 2   £4.25 per intr 

RO 218 Co-Axial £2.50 per mfr. 
RO 215/U Co-Axial  £1.75 per 'Mr 

RO 215 B/U Co-Axial  £1.65 per intr 

RO 128 B/U Co-Axial  £0.35 per nrtr 

CA 190 Co-Axial    £0.60 per rntr 

ALL PRICES INCUAINOW VAT + PAP 

ELECTRONIC EQUIPMENT CO (LONDON) LTD 
own' 150, LAKESIDE PARK, NEPTUNE WAY, ROCHESTER, KENT 

Tel: Medway 106341 290826. Fax: 290843: 
Allow 10 dey. delivery 

PROFESSIONAL SURVEILLANCE 
 EQUIPMENT  

Crystal Controlled Micro Transmitters, Telephone 

Transmitters and Covert Body Transmitters 

High Grade. Superb Stability 

Courrtersuivellionce 
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 

is Amateur 

4e4. Es wee 

Aerials & Lashing Equipment 

TAR ©;t©© 
FOR FREE COPY 

JUST SEND SAE 91/2)(61/2 

TAR 
King William Street, Stourbridge, 

W. Midlands DY8 4EY 

COMMUNICATIONS 

0384 390944 

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 

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

IAN FISHER COMMUNICATIONS 
OF STANHOPE 

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

e (0388) 528484 

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 Multimode Transmitter 
reciever 

A1RBAND RADIO 
Superb new SKIPTECH 9.000 airband and PMR band 
receivers £113.50 

All available via mail order. Retail/Wholesale 

OPEN: MON-SAT 10.30am-6.00pm SUN 2.30 - 4.30 
RING FOR DETAILS (03881 528464 

COUNTY 
GUIDE 

RATES 

BOXES ad sizes 
20mm a 59mm single 
40mm a 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 COU 

TO: Radio 8t. 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..C1 6 £88.00...E 12 £158 00...a 
Double County Guide 3 £94.00 ....fl 6 £176.00...4I 12 £316.00...a 

PAYMENT ENCLOSED , 11•1•, 

Cheques should be mode payable to Radio & 
Electronics World Overseas payments by 
International Money Order 

Conditions - Payment must be sent with order form Na copy changes allowed Ads accepted subtect to our 
standard conditions. available on request 

il J 
Registered No 2307667 (England) 
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ADVERTISERS INDEX 
Brian Price 15 
J Bull  35 

P M Components 4, 5 

ICS Electronics 7 

R W Graphics 3 
Grosvenor Software 15 

Harrison Electronics  

lcom  18, 19 

Keytronics 36 

Narsa 12 
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Vision Corporation 11 
Sherwood Data 12 
Softmachine Distribution11 
Suma Design 8 

3 Technical Software 23 

W H Westlake 23 
Wilmslow Audio Ltd 8 
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ADVERTISING RATES & INFORMATION 
DISPLAY AD RATES series rates for consecutive insertions 

depth mm a width min ad apace 1 Issue 3 issues 6 Issues 12 Issues 

61 x 90 1/2 page £91.00 £86 DO £82.00 £73.00 
128 x 90 or 61 x 186 V4 page £160.00 £150.00 £145.00 £125.00 
128 x 186 or 263 x 90 1/2  page £305.00 £290.00 £275.00 £245.00 
263 x 186 1 page £590.00 £560.00 £530.00 £475.00 
263 x 394 double page £1140.00 £1070.00 £1020.00 £910.00 

COLOUR AD RATES 
colour rates 

exclude cost of separations 
series rates for consecutive insertions 

depth nun ti width nun ad space 1 issue 3 Issues 6 issues 12 Moues 

128 x 186 or 263 x 90 
297 x 210 

1/2  page £420.00 

1 page £810.00 
£395.00 
£760.00 

£375.00 
£730.00 

£335.00 
£650.00 

SPECIAL POSITIONS 

DEADLINES 
issue colour ai mono proof ad 

9 Nov 88  
7Dec88 

 11Jan89 
 8Feb89  

Covers Outside back cover 20% extra, inside covers 10% extra 
Bleed 10% extra [Bleed area = 307 x 220] 
Facing Matter . 15% extra 

•Dates affected by public holidays 

mono no proof and senall ad 

16 Nov 88  
 14 Dec 88 

18 Jan 89  
15 Feb 89  

mono arhvork on sale thurs 

Jan 89  
Feb89  
March89 
Apri189 

t8 Nov 88 8 Dec 88  
 16 Dec 88 12Jan 89  

20Jan 89 9 Feb 89  
17Feb89 9 Mar89  

CONDITIONS 8t INFORMATION 
URNS 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 

COPY 
Except for County Guides copy may be changed 
monthly 

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

For illustrations just send photograph or artwork 

Colour Ad rates do not include the cost of 
separations 

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

Overseas payments by internat onal Money Order 
Commission to approved advertising agencies 11 
to% 

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

FOR FURTHER wiratatimard COMM available on request. 
Radio 8, Electronics World. Sovereign Mouse, Brentwood. Essex CM14 ISE. 
(0277) 219876 
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BD1 

BD? 

B07 

BD9 

BD 11 

BD13 

B022 
B029 
B030 

0032 

8034 
13042 

BD45 

B049 

BD56 

BD59 

BD67 

BD91 

BDIO3A 

BD I 20 

No. 1 LIST BAKERS DOZEN PACKS 
All packs are £1 each, if you order 12 then you are 
entitled to another free. Please state which one you 
want. Note the figure on the extreme left of the pack 
ref number and the next figure is the quantity of items 
in the pack, finally a short description. 

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

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

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

2 6V lA mains transformers upright mounting with 
fixed clamps. 
1 61/2in speaker cabinet ideal for extensions, takes 
our speaker. Ref 80137. 

12 30 watt reed switches, it's surprising what you can 
make with these-burglar alarms, secret switches, 
relay, etc., etc. 
2 25 watt loudspeaker two unit crossovers. 
1 B.O.A.C. stereo unit is wonderful value. 
2 Nicad constant current chargers adapt to charge 
almost any nic ad battery. 
2 Humidrty switches, as the air becomes damper the 
membrane stretches and operates a microswitch. 

48 2 meter length of connecting wire all colour coded. 
5 13A rocker switch three tags so on/off, or change 
over with centre off. 
1 24hr time switch, ex-Electricity Board, automati-
cally adjust for lengthening and shortening day. 
original cost f40 each. 

10 Neon valves, with series resistor, these make good 
night lights. 
1 Mini uniselector, one use is for an electric jigsaw 
puzzle, we give circuit diagram for this. One pulse 
into motor, moves switch through one pole. 

2 Flat solenoids-you could make your multi-tester 
read AC amps with this. 
1 Suck or blow operated pressure switch, or it can 
be operated by any low pressure variation such as 
water level in water tanks 
2 Mains operated motors with gearbox. Final speed 

16 rpm, 2 watt rated. 
1 6V 750mA power supply, nicely cased with mains 
input and 6V output leads. 
2 Stripper boards, each contains a 4031/ 2A bridge 

rectifier and 14 other diodes and rectifiers as well 
as dozens of condensers, etc. 

BD122 10m Twin screened flex with white pvc cover. 
80128 10 Very fine drills for pcb boards etc Normal cost 

about 80p each. 
BD132 2 Plastic boxes approx 3in cube with square hole 

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

no switch. 
80139 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/o relays and other 
gadgets. 

60149 6 Safety cover for 13A sockets-prevent those inqui-
sitive little fingers getting nasty shocks. 

80180 6 Neon indicators in panel mounting holders with 
lens. 

BD193 6 5 amp 3 pin flush mounting sockets make a low 
cost disco panel. 

80196 1 in flex simmerstat- keeps your soldering iron etc. 

always at the ready. 
130199 1 Mains solenoid, very powerful, has 1 in pull or could 

push if modified. 
BD201 8 Keyboard switches-made for computers but have 

many other applications. 
80210 4 Transistors type 2N3055, probably the most useful 

power transistor. 
BD211 1 Electric clock, mains operated, put this in a box and 

you need never be late. 
80221 5 12V alarms, make a noise about as loud as a car 

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

so very good quality 
B0246 2 Tacho generators, generate one volt per 100 revs. 
80252 1 Panostat, controls output of boiling ring from sim-

mer up boil. 
80259 50 Leads with push-on 1/4 in tags- a must for hook-

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

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

B0268 1 Mini 1 watt amp for record player. Will also change 
speed of record player motor. 

80275 1 Guitar mic - clip-on type suits most amps. 
BD283 3 Mild steel boxes approx 3in x 3in x 1 in deep- stan-

dard electrical. 
80293 50 Mixed silicon diodes. 
BD296 3 Car plugs with lead, fit into lighter socket. 
BD305 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 - lArd HORSEPOWER Made to 
drive the Sinclair C5 electric car but equally adapable to power a go-
cari, a mower, a rail car, model railway, etc. Brand new Price £15.01 
plus £2.00 postage. Our ref.15P8 

OVER 400 GIFTS 
YOU CAN CHOOSE FROM 

There is a total of over 400 packs in our Baker's 
Dozen range and you become entitled to a free gM 
with each dozen packs. 
A classified list of diese packs and oar latest "News 
Letter" will be enclosed with your goods, and you 
will automatically receive our next news letter. 

ATARI 65XE COMPUTER At 64K 
this is most powerful and suita-
ble for home and business. 
Brand new, complete with PSU, 
TV lead, owner's manual and six 
games. Can be yours for only 
£45 plus £3 insured delivery. 

DATA RECORDERS ACORN for Acorn Electron, etc., reference number 
ALF03, with Tv lead, manual and PSU. Brand new. Price £10 plus £1.50 
post. Order ref 10P44. 
ATARI XC12 for all their home computers. With leads and handbook. 
Brand new. Price £10 plus £2 post. Order ref 10P53. 

JOYSTICK FOR ATARI OR COMMODORE for all Atari and Commodore 
64 and Vic20. New. Price £5. Order ref 5P126. 

EXTRA SPECIAL OFFER We will supply the Atari 65XE, data recorder 
XC12, joystick and six games for £57.50 plus £4 insured delivery. 

SUB-MIN TOGGLE SWITCH Body size 8mm x 4mm x 7mm SIM with 
chrome dolly fixing nuts. 4 for £1. Order Ref. BD649. 

Ex GPO MULTI-RANGE TEST METER 12/C1 Complete in real leather 
case with carrying handle-this is a 20,000 OPU instrument, with 19 
ranges including AC and DC volts-dc current 5mA to 1A 3 ohms ranges 
up to 20meg- the low ohms range is particularly useful, you will be 
able to read right down to one ohm and below. Not new but are in first 
class condition-tested and guaranteed. Price is £7.00. order ref 7P5. 

RE-CHARGEABLE NICADS '0' SIZE 
These are tagged for easy joining together but tags, being spot 
welded, are easy to remove. Virtually unused, tested and guaranteed. 
£2.00 ref 2PI41 or 6 wired together for £10.00 ref 10P47. 

RECORD PLAYER DECK BRS, 12volt operated, belt driven with an 11 in 
turntable, stereo cartridge. It will play Tin-10in or 12in individually at 
either 45rpm or 33rmp. Fitted speed selector and pick-up cueing lever. 
Price £12 plus £3 postage. Order ref 12P4. 

2.5kw TABGENTIAL BLOW HEATER has an approximate width of 8in 
tplus moron, elements made up of two 1.2kw sections so with switch 
available you can have 2.5kw, 1.2kw or cold blow. Over-heat cutout 
eliminates fire risk should fan stop or air flow be impeded. Fan blades 
are metal. Price £5 plus £2.50 post. Our ref 5P62. Switch 50p. 

ALBA TWIN CASSETTE RECORDER AND PLAYER WITH STEREO 
RADIO This is a mains'battery portable made to sell, we understand, at 

about £50 but the ones we have are line rejects. They are brand new still 
in the manufacturers' boxes but have a slight defect associated with the 
cassette section. The radio and amplifier section, both mono and 
stereo, is perfectly OK. If you are handy at mending things then this 
should be for you. Price £20 or two for £38 plus £3 insured post, either 

package. Our ref 20P7 or 2 x 20P7. 

LASER TUBE 

Made by Philips Electrical. New and unused. This is helium-
neon and has a typical power rating of 1.6mW. It emits ran-
dom polarised light and is completely safe provided you do 
not look directly into the beam when eye damage could 
result DON'T MISS THIS SPECIAL BARGAIN! Price £29.95 
plus £3 insured delivery. 

POWER SUPPLY FOR PHIUPS LASER is now available in kit form. 
Price £13 plus £2 postage, or make-up ready-to-use at £18 plus 
£2.50 postage. Our ref 13P1 for the kit and 18P1 for the made-up 
version 

PAPST AXIAL FAN-MANUFACTURERS REF NO. TYP4580N. 
This is mains operated. 15 wan rating andina metal frame with metal 
blades so OK in high temperatures. Body size approx. 43/4" square x 
151- thick. £6.00 each, plus £1.00 postage. Our ref 6Pti. 
VERY POWERFUL MAGNETS Although only less than 1" 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 
Elie Ref BD642. 

ORGAN MASTER is a three octave 
musical keyboard. It is beautifully 
made, has gold plated contacts and is 
complete with ribbon cable and edge 
connector. Brand new, only £15 plus 
£3 postage. Order ref 15P15. 

MUSIC FROM YOUR SPECTRUM 128 We offer the Organ Master three 

octave keyboard, complete with leads and the interface which plugs 
into your 128. You can them compose, play, record, store, etc., your 
own music. Price £28 plus £3 special packing and postage. Order ref 
28P2. 

20A DOUBLE POLE RELAY WITH 12V 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 FDD power supply. Price £5. 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 DO. Our Ref. 10P49. 
QUICK FIX MAINS CONNECTOR A must for your workshop. Saves 
putting on plugs as you just push the wires under the spring clips. 

Automatically off when lid is up. Price £7 50 Our Ref. 7P5/1. 
BT HANDSET with curly lead terminating with flat ET plug. Colour 
cream. Price £5. Our Ref. 5P123. 

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

which you will receive if you request it 
352io POD CHINON 80 track 500k. Shugart compatible interface. Stan 
dard connections, interchangeable with most other 3I/zin and 51/4in 
drives. Brand new £21.50 plus £3 insured post. 

CASE NOW AVAILABLE FOR THE CHINON F353 This is the 80 track, 
single sided one which we have been selling at £28.50. The case is 
sheet metal, finished in hammer-beige with ample ventilation and rub-
ber feet. Overall size 41/tin o lin x 11/4 in approx. Designed to take the 
ribbon cable and 3 core power lead. Price £8. Oar ref 8P21. 

31. FDD HITACHI HFDX6SILA Shugart compatible interface. 500k on 
3M disc. Recommended for many Amstrads but interchangeable with 
most drives £950 plus £3 insured post. 

FOU CASE AND POWS% SUPPLY KIT for the 3M or 31/4 in. £11.00. Ref 
11P2 for the Chinon, 11P3 for the Hitachi. 

MONITOR made for ICL, uses Phillips black and white tube. Brand 
new and complete but uncased. £16.00 plus £5.00 post. 

ACORN COMPUTER DATA RECORDER REF ALF03 Made for the Elec-
tron or BBC computers but suitable for most others. Complete with 
mains adaptor, leads and handbook. £10.00. Ref 10P44. 

POWERFUL IONISER Uses mains transformer. Generates approx. 10 
soies more ions than the normal diode/cap ladder circuits. Complete 
kit £11.50 plus £3.00 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 just as well 
in bright light. Voltage input is .45-you join in series to get desired 
voltage- and in parallel for more amps Module A gives 100mA, Price 
£1, Our ref. 80631. Module C gives 400mA, Price f:2, Our ref. 2PI99. 
Module Ogives 700mA, Price £3, Our ref. 3P42. 

SOLAR POWERED NI-CAD CHARGER 4 Ni-Cad batteries AA HIP71 
charged in eight hours or two in only 4 hours. It is a complete, boxed 
ready to use unit. Price £6. Our ref. 6P3. 

50V 2DA TRANSFORMER 'C' Core construction so quite easy to adapt 
for other outputs- tapped mains input. Only £25 but very heavy so 
please add f5 if not collecting. Order Ref. 25P4. 

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 4kW isolation 
between logic terminals. The turn-on voltage is not critical, anything 
between 3 and 30V, internal resistance is about 1K ohm. AC loads up to 
10A can be switched. Price is £2 each. Ref. 2P183. 

METAL PROJECT BOX Ideal size for battery charger, power supply 
etc.; sprayed grey, size 8M x 41/4 in o 4M high, ends are louvred for 
ventilation other sides are flat and undrilled. Order Ref. 2P191. Price El. 

BIG SMOOTHING CAPACITOR. Sprague powerlytic 39,000uF at 50V. £3. 
Our ref 3P41. 

4-CORE FLEX CABLE. Cores separately insulated and grey PVC covered 
overall. Each copper core size 7/0.2mm. Ideal for long telephone runs 
or similar applications even at mains voltage. 20 metres U. Our 
ref 2P196 or 100 metres coil Et Order ref. 8P19. 

6-CORE FLEX CABLE. Description same as the 4-core above. Price 15 
metres for f2. Our rel. 2P197 or 100 metres El. Our ref. 9P1. 

IVAN 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. El each. Our ref. 130630. 

13A PLUGS Good British make complete with fuse. parcel of 5 for £2 
Order ref. 2P185. 

13A ADAPTERS Takes 2 13A plugs, packet of 3 for £2. Order ref. 2P187. 
2rd-o-atv Mains transformers 21/4 amp 1100 watt) loading, tapped 
pnmary. 200-245 upright mountings £4. Order ref. 4P24. 

BURGLAR ALARM BELL-6" gong OK for outside use if protected from 
rain. 12V battery operated. Price EH. Ref. 8P2. 

24 HOUR TIME SWITCH -16A changeover contacts, up to 6 on/offs per 
day. Nicely cased, intebnded for wall mounting. Price £13. Ref. 8P6. 

CAPACITOR BARGAIN - axial ended, 4700/oF at 25V. Jap made, nor-
mally 50p each, you get 4 for El. Our ref. 613. 

PIEZO 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 is 
ideal for computer and instrument cooling. Price is only fl each. Ref 

80598. 
SPRING LOADED TEST PRODS-Heavy duty, made by the famous 
Bulgin company very good quality. Price 4 for ft. Ref. BD597. 

AZTEC P.S.U. - Switch 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 £30. Our price only £10. Ref. 10T34. 
Brand new and unused. 

APPLIANCE THERMOSTATS- Spindle adjust type suitable for convec-
tor heaters or similar. Price 2 for £1. Ref 80582. 

3-CORE FLEX BARGAIN No. 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 E2. ref. 2P189. 

3-CORE FLEX BARGAIN No. 2-Core size 1.25mm so suitable for long 
extension leads carrying up to 13 amps, or short leads up to 25A. 10m 
for f2. 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 GWERTY array and on the right is a 15 key 
number pad, board size is approx. 1r brand new but offered at 
only a fraction of its cost, namely £3, plus fl post Ref. 3P27. 

WIRE BARGAIN -500 metres 0.7mm solid copper tinned and p.y.c. 
covered. Only £3 plus £1 post. Ref. 3P31--that's well under 1 p per 
metre, and this wire is ideal for push on connections. 

INTERRUPTED BEAM KIT- This kit enables you to make a switch that 
will trigger when a steady beam of infra-red or ordinary light is broken. 
Main components- relay, photo transistor, resistors and caps, etc. 
Circuit diagram but no case. Price £2. Ref. 2P15. 

1/8th HORSEPOWER 12 VOLT MOTOR Made by Smiths, the body 
length of this is approximately 3in, the diameter 3M and the spindle 5, 
16th of an inch diameter. It has a centre flange for fixing or can be fixed 

from the end by means of 2 nuts. A very powerful little motor which 
revs at 3,000rom. We have a large quantity of them so if you have any 
projects in mind then you could rely on supplies for at least two years. 
Price £6. Our ref 6p1, discount for quantities of 10 or more. 

J it N BULL ELECTRICAL 
Dept REVI, 250 PORTLAND ROAD, HOVE 

BRIGHTON, SUSSEX Bt13 5CIT 
MAR. ORDER TERMS: Cash, PO or cheque with order. Orders under 
£0 add £1.50 service charge. Monthly account orders accepted from 
schools and public companies Access and 8/card orders accepted 
Brigham 102731 734618 or 283500 



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

REGULATORS 
LM317T Plastic 10220 variable  Cl 
LM317 Metal  £2 
7812 Metal 12v IA  £1.00 
CA3085 1099 Variable regulator  £1 
LM338 5A variable  £5 

COMPUTER ICS 
8741 Micro Ex equipment  £1.30 
8039 Ex equipment £1.00 
4164-15 Ex Eqpt Cl 
27128 250n5 NEW £3.00 
68008 Processor Ex-Equip £5 
27256-30 wiped and verified  £3.00 
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 
41256-15 USED £4 
41256-12 USED £4.50 
41256-10 Surface Mount Ex. New Boards £4 
HD146818 Clock Chip £2 
2864 EEPROM £6 
51mm Modules 9x4I256-15 New £36 

CRYSTAL OSCILLATOR 
1.8342MHz  2/£1.50 

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

SURFACE MOUNTED TRANSISTORS 
BCW31 BCW72 NTAV70 1S2836 min 50/type  100/£2.50 

TRANSISTORS 
BC107 BCY70 Pre formed leads full spec 

20/£1 100/£4 10001E30 

POWER TRANSISTORS 
POWER FET I RF9531 8A 60V P channel to 220  21£1 
2N3055H RCA House numbered 5/£2 
2SC1520sim BF259 3/£1 100/£22 
TIP141, 142/146, £1 ea, TIP110, 125, 428   2/£1 
TIP35B £1.30 TIP35C  £1.50 

SE9302 100V 10A DARL SIM TIP121   2/£1 
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 

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

NICKEL CADMIUM BATTERIES 
7.2 Volts 1 8 A/hr C Cells in packs of 6 £5 P&P Cl 

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

MISCELLANEOUS 
BNC to croc clips lead 1 metre  £1 
Small Microwave Diodes AEI DC1028A  2/£1 
Moulded inductor 470uH size of a 1 watt film resistor 5/£1 
To - 220 Heat Sink sim RS 403-162  10/2.50 
D.I.L. Switches 10 Way Cl 8 Way 80p. 4/5/6 Way 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)  £1.30 
Plastic Equipment case 9x6x1.25" with front and rear 
panels containing PCB with eprom 2764 -30 and ICS 7417 
LS30 LS32 LS74 LS367 LM311 7805 Reg, 9 way D plug, push 
button switch, din socket  £1.90 
VNIOLM 60V 1/2 5ohm TO-92 mosfet  4/£1.100/£20 
MIN GLASS NEONS 10/C1 
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 
OIL REED RELAY 2 POLE n/o CONTACTS  Cl 

ELECTRET MICROPHONE INSERT £O.90 
Linear Hall effect IC Micro Switch no 613 SS4 sim RS 
304 267  £2.50 100+ £1.50 
Hall Effect IC UGS3040 + MAGNET  £1.00 
OSCILLOSCOPE PROBE SWITCHED X1X10 £10 
CHEAP PHONO PLUGS  10WC2 1000/£18 
1 pole 12 way rotary switch 4/C1 
AUDIO ICS LM380 LM386 £1 ea 
555 Timer 5/11 741 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 14.5 x 1" OPEN £1 ea 
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/C1 
STEREO CASSETTE HEAD £2 
MONO CASS. HEAD Cl ERASE HEAD 50p 

THERMAL CUT OUTS 50 77 85 120C £1 ea 
THERMAL FUSE 121C 240V 15A 5/£1 

TRANSISTOR MOUNTING PADS TO-5/1-0-18 £3/1000 
TO-3 TRANSISTOR COVERS 10/£1 
STICK ON CABINET FEET 30/£1 
PCB PINS FIT 0.1" VERO 200/£1 
TO-220 micas bushes  10/50p 100/E2 
TO-3 micas + bushes 10/£1 
PTFE min screen cable  10m/£1 
Large heat shrink sleeving pack £2 

CERAMIC FILTERS 6M/9M/10.7M  50p 100/£20 
TOXIN MAINS RFI FILTER 250v 15A £3 
IEC chassis plug rfi filter 10A  £3 

Potentiometers short spindles values 2k5 10k 25k 1M 2M5 
new value 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 200 VA £6 (C3) 
Op amp LMIOCLN  £2.90 
Powerful small magnets  3/£1 

12 Volt CO-AX relays similar to RS349-686 with short BNC 
Tails. Change over contracts £6 

Sonnerschein dry/it batteries 12 Volt 20 A/HR 

£20 (£9.50 card 

Multicore cable 12 core 7/0. 2mm screemed 
Cl for 3 metres 

ZENERS 
56V IW3 Semikron 49K available   £25/1000 
Supressor OF606 120V BI Directional Zener in 3 amp WE 
package 5/£1.00 

DIODES & RECTIFIERS 
1N4148   100/C1.50 

1N4004/SD4 1A 300V 100/£3 
1N5401 3A 100V  10/£1 

BA158 1A 400V fast recovery  100/C3 
BA159 1A 1000V fast recovery  100/£4 

120v 35A stud   
12 FL10 12A 200V small stud 
BY127 1200V 1.2A  
BY254 800v 3A  
BY255 1300v 3A  
6A 100V Similar MR751  
1A 800v bridge rectifier  
4A 100V bridge 

6A 100v bridge  
8A 200V Bridge 2/£1.25 

10A 200v bridge  £1.50 

25A 200v bridge £2 ea 10/£18 
25A 400v bridge £2.50  10/£22 

SCRs 
2P4M equiv C106D  3/£1 100/120 

MCR72-6 10A 600v SCR Cl 

35A 600v stud  £2 
TICV106D .8A 400v SCR 3/11   100/£15 
MEU21 Frog. uni junction  "let 

TRIACS diacs 25p 
NEC Triac ACO8F 600V TO 220 
  5/£2 100/130 

85p 
41£1.50 100/C25 

10/£1 

8/£1 
6/C1 
4/£1 
4/C1 

KEYTRONICS 
MAIL ORDER ONLY 

P.o. Box 634 
Bishops Stortford, Herts, CM23 2RX 
e 0279 505543 : FAX 0279-757656 

Diacs 4/£1 

TXAL225 8A 400V 5mA gate 2/£1   100/£35 
TRAL 22300 30A 400V isolated stud   £4 each 

CONNECTORS 
34 way card edge I DC connector (disk drive type)  £1.25 

Centronics 36way I DC skt £3.5°4 £ 
Centronics BBC Printer lead  

Centronics 36way plug (solder type)  £4 
USED Centronics 36W plug & socket  £3 
'0' 9-way £1; 15-way £1.50: 25-way  £2 
37-way £2; 50-way £3.50, covers 50p ea 

WIRE WOUND RESISTORS 
W21 or Slm 2.511/ 27R 10 of one value £1 
R10 OR15 OR22 2R0 4R7 5R0 5R6 8R2 10FI 12R 15R 18R 2OR 
22R 27R 33R 47R 56R 62R 75R 3R9 91R 100R 120R 180R 39OR 
43OR 47OR 560R 680R 820R 910R 1K15 1K2 1K5 1K8 2K4 2K7 

W22 or Sim 6W  
3K3 3K0 5K0 ROS (50 milli-ohm) 1%3W iifor£1 

7 of one value El 
R47 1R0 1R5 3R3 6R8 9R1 10R 2OR 27R 33R 51R 56R 62R 68R 
100R 12OR 180R 39OR 500R 56OR 62OR 910R 1K0 1K2 1K5 1K8 
2K7 3K3 3K9 4K7 W23 or Sim OW 6 of one value Cl 
R22 R47 1 RO 1R1 15R 56R 62R 68R 1GOR 120R 180R 220R 300R 
390R 68OR 1K0 IK5 5K1 10K 
W24 or Siml2W 4 of OM value £1 
R50 1R0 2R0 6R8 9R1 1OR 18R 22R 27R 56R 68R 75R 82R 100R 
150R 200R 220R 270R 40OR 62OR 6K8 8K2 1K0 10K 15K 

WIRE WOUND RESISTORS - BOLT 
ON HEATSINK TYPE 
10 watt 39R. 18OR 40p each 
25 watt R33, 1R2, IRS, 4R7, 25R, 100R  50p each 
50 watt 3R3. 5R1. 18R, 27R 60p each 

PHOTO DEVICES 
BPW50 Infra red photo Diode  3/£1 
Slotted opto-switch OPCOA OPB815 £1.30 
2N5777  50p only 
Photo diode 50p 6/£2 
MEL12 (Photo darlington base n/c) 50p 
RPY58A LDR 50p ORP12 LDR 709 
GREEN or YELLOW 3 or 5mm 10/11  100/£6.50 
FLASHING RED OR GREEN LED 5mm 50p  100/C36 
LEDS assorted RD/GN/YW + INFRA/RED  200/C5 

SUB MIN PRESETS HORIZONTAL 
1K 4K7 10K 221(47K 1M 10M  15/£1 100/£5 

epmET muun TURN PRESETS 
1OR 2OR 100R 20OR 250R 500R  50p 
2K 5K 10K 22K 50K 100K 200K 2K2 2K5 47K 500K 2M2 

IC SOCKETS -pin 15/£1 8-pin 12/11; 14-pin 10/11.00: 
18/20-pin TV; 22/24/28 pin 4/11 40 pin 30p 

TRIMMER CAPACITORS 5/50p 
Grey larger type 2 to 25pF 5 to 50pF, 2 to 22pF Transistors 

60p 
Feed Thru Ceramic Caps 1000pF   10/£1 

SOLID STATE RELAYS NEW 10A 
250v AC 
Zero voltage switching Control voltage 8-28v DC £2.50 
40A 250V AC Solid State relays £18 
Miniature relays suitable for RF 5 volt . coil 1 pole 
changeover  £1 
12 volt coil 1 pole changeover  £1 

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

1000/C80 
1n/3n3/5n6/8n2/10n 1% 63v 10mm  100/£6 
2p2 160v rad 22mm   
33n/47n 250v AC X rated rad 15mm  100/C10 1 
14 600V Mixed dielectric 0/C1.00 50p ea 

STC NTC BEAD THERMISTORS 
G22 22OR 013 1K G23 2K G54 50K 025 200K 016 1M 
Resa 20'c directly heated type £1 each 
FS22BW NTC Bead inside end of 1" glass probe res e 20'c 
200R   £1.00 

BEAD TANTALUM CAPS  
6UB 25V. 47U 3V, 21.12 20V. 10U 10V  12/C1 100/£6 

MONOLOTHIC CERAMIC CAPS 
10n 50V 2.5mm  100/£4.50 
100n 50v 2.5mm or 5mm 100/£6 
100N 50V axial Shortleads  100/C3 
100n ax long leads  100/£6 
100e 50v RAD 03' centres  100i£10 

STEPPER MOTOR 4 PHASE 2 
9v WINDINGS 
£3.50   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) 

ADD 15% VAT TO TOTAL 

ELECTRONIC COMPONENTS BOUGHT FOR CASH 


