
The first major test for television 
occurred when the British Broadcasting 
Corporation pitted Baird against EMI to 
choose who would provide the TV 
broadcast station for the London area. 
EMI won. Its 405-line (2021/2 interlaced) 
50Hz system was adopted even though 
the contest was unequal. The laws of 
motion were against Baird. Inertia made 
it difficult to control the rotating equip-
ment at a broadcast station, moreover, it 
was impractical to make the receiving 
equipment synchronise with the broad-
cast signal. An exclusively electronic 
system needs forces only to bend an 
electron beam. These forces are very 
small and the reaction time is negligible 
so the system is easier to control. 
After the test, the BBC awarded EMI a 

contract to design. manufacture and 
install a TV station to serve the whole of 
London. A 200ft self-supporting tower 
was erected on the top of the existing 
tower at Alexandra Palace. The two 
transmitting aerials were mounted 
around the tower: one for vision, the 
other for sound. The two 25kW transmit-
ters. operating on 41.5MHz for sound and 
45MHz for vision, were lower down, 
inside the palace. 
The General Post Office laid an 11-mile 

pressurised twin cable from Alexandra 

Palace to Broadcasting House. from 
where it continued to Buckingham 
Palace and along Whitehall to Parlia-
ment Square. It was equipped with 
amplifiers and equalisers so that camera 
signals could be transmitted from any 
access point along the route without 
being degraded along the way. 
The mobile equipment consisted of a 

convoy of three Maudslay lorries. One 
was for the studio and camera; one was 
for the local transmitter and ac power 
generators; the third was a fire brigade 

truck which carried an aerial on its 
extended ladder. The convoy could 
either plug into the cable, or go to 
remote sites such as the Ranalagh Polo 
grounds or, for the Oxford and Cam-
bridge boat race, the Thames. 
One of the most important outside 

broadcasts was the Coronation of King 
George VI. It was scheduled for 3.00pm. 
and I was on duty at Broadcasting House. 
We lost the picture signal at 2.55pm. 
Panic ensued until we isolated the 
trouble to a defective jumper cable. A 
spare cable was plugged in just in time. 
The BBC contract freed television 

manufacturers to put their versions on 
the market. At the time of the coronation, 
there were more than 100,000 receivers 
in the London area. 

In the auditorium at Hayes, EMI 
demonstrated a set which projected a 
picture the size of a cinema screen, but 
the picture tube had a short life as the 
phosphor screen was burned by the high 
voltages required. 
Among the products that Marco-

niphone offered was a home projection 
set with a picture about 20 x 30 inches. 
'Father' Agate, who was one of the 
executives, had one in his home. Unfor-
tunately, his cat crawled underneath 
when it was working, and was electro-
cuted. Thereafter, all sets were equip-
ped with screens to prevent a similar 
occurrence. 
The BBC had plans to extend the 

service to other parts of Britain. EMI 
carried out a path survey for the 
installation of repeaters to carry prog-
rammes to an additional transmitter that 
was to be set up in Birmingham. Sadly, all 
this came to an end with the outbreak of 
war in 1939. Even worse, perhaps, were 
the untimely deaths of Alan Blumlein and 
C 0 Browne in an air crash. Had they 
lived, British TV might have been in 
operation much sooner after the war. 
I worked at EMI for seven years. I 

treasure most of all my association with 
some of the best brains and personalities 
in Britain. In» 

His Master's Voice' television Model 900 cost 
120 guineas in 1936 and contained 23 valves 
The pictures were seen in a mirror and could be 
viewed by a number of people over a wide 
angle 
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RAYCOM GIVES YOU MORE 
PURCHASING POWER 

FOR FAST SERVICE PHONE IN YOUR ORDER 
va4 WITH ANY MAJOR CREDIT CARD OR IN 

MOST CASES WE CAN OFFER YOU INSTANT 
CREDIT OF UP TO £1,000.00 (SUBJECT TO 
STATUS). RAYCOM ARE LICENCED CREDIT 
BROKERS, APR 29.8% SUBJECT TO 
VARIATION. FREE CREDIT ON CERTAIN 
PRODUCTS AT LIST PRICES. 50% DEPOSIT 
AND SIX MONTHLY PAYMENTS. PLEASE 
TELEPHONE FOR MORE DETAILS AND 
APPLICATION FORMS. 

AYe 
COMMUNICATION SYSTEMS 

NEW HELPUNE 0836 282228 (until 9pm Daily) 

ORDERING INFORMATION 

ALL PRODUCTS WE ADVERTISE ARE 
NORMAL STOCK ITEMS. OUR NEW MAIL 
ORDER DEPARTMENT CAN NOW DESPATCH 
MANY LINES SAME DAY. BUT PLEASE 
ALLOW UP TO 14 DAYS. DELIVERY TIME IS 
SUBJECT TO CARRIAGE METHOD. IF 
ORDERING MY MAIL PLEASE INCLUDE 
CARRIAGE AND STATE YOUR DAYTIME 
TELEPHONE NUMBER. ALL PRODUCTS 

OVER £750.00 CARRIAGE FREE. PLEASE 
ALLOW TIEM FOR PERSONAL CHEQUES TO 
CLEAR. PLEASE CALL BEFORE ORDERING 
AND FOR MORE DETAILS. 

Telephone 021-544 6767 

THROUGH YOUR CONTINUOUS AND VALUED CUSTOM. RAY WITHERS COMMUNICATIONS LTD HAS MOVED AND EXPANDED TO ENABLE US TO OFFER YOU 
EVEN BETTER SERVICE AND PRICES - STILL WITH THE RAYCOM GUARANTEE, BEST EQUIPMENT, BEST SERVICE, BEST PRICES, BEST BACK-UP, PLENTY OF 

PARKING FACILITIES AND EASIER TO GET TO! WE NOW BOAST THE BEST CENTRAL FACILITIES IN THE COUNTRY. WHY NOT POP ALONG AND SEE THE 
LATEST TRANSCEIVERS, SHORTWAVE/SCANNING RECEIVERS AND ACCESSORIES? MOST OTHER PRODUCTS ADVERTISED IN THIS MAGAZINE ARE 

AVAILABLE AT RAYCOM, AND DON'T FORGET OUR EXCLUSIVE PRODUCTS AND MODIFICATIONS! 

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

Its here at last! A beautifully made processor controlled full feature 10w (20w PEP) multimode transceiver with LCD readout and all functions necessary to 
work DX with Sparadic E and in the forthcoming sunspot maxima and also for transverting to the VHF and UHF bands! Work out the facts ... how much is a 
Two Meter multimode? How much is the Uniden 2830 Ten Meter multimode and a 2 mtr transverter? With the Uniden 2830 you can have two bands for the price 

of one, with 10 watts on each band and all modes including CW. 

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

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

10/2 MIR Version 
Out Soon (« £399.00 

ANTENNAS & ACCESSORIES 

NOW AVAILABLE AT RAYCOM CUSHCRAFT. BUTTERNUT, 
HY-GAIN ANTENNAS, JAYBEAM. TONNA, MET. HAM-M 

ROTATORS. Call for full details, prices, availability and 

delivery cons. 

ICOM AH7000 SUPER 25-1300MHz DISCONE. 
G5RV HALF SIZE HF ANTENNA ready to use. ..£111.50 
G5RV FULL SIZE HF ANTENNA ready to use. ..... ..... ..C18.50 
G8KW-TYPE 7 1MHz TRAP DIPOLE KIT S0239 .£24.50 
G8KW-TYPE as above for use with 75 OHM .£23.50 
G8KW-TYPE 2071 TRAPS ONLY, LrnSS CABLE £9.95 
RAYCOM AIRBAND-VHF SIX ELEMENT DISCONE 
RAYCOM DISCONE VHF 60-600MHz 8E60239._ 
SUN KG209 2M 5/8 MOBILE TILT-OVER 259. .(14.50 
RAYCOM CAST GUTTERMOUNT C/W S0239/COAX ......... £8.50 
GAMMA TWIN 2 METRE SLIM JIM KIT inc instr. .....C14.50 
RAYCOM/RWC HB9CV 2 METRE 2E MINI BEAM £12.50 
RAYCOM/RWC HB9CV 70CM 2E MINI BEAM. C8.96 

The above popular products POST FREE 
IUK mainland only) 

SCANNERS 

BEARCAT by uniden 
UBC 175XL 

dá••• 

RAYCOM ARE TRADE AND RETAIL 

DISTRIBUTORS FOR THIS SUPERB 

RANGE OF QUALITY SCANNERS. THE 

POPULAR UBC 100XL HANDHELD HAS 

SOLD IN THOUSANDS, BUT IS NOW 

COMPLIMENTED BY THE UBC 70XCL 

POCKET SIZED HANDHELD. ALSO 

THE NEW COST EFFECTIVE UBC 50XL 

HANDHELD. SEE THE NEW MODELS 

IN OUR SHOWROOMS OR SEND A SAE 

FOR DETAILS. 

FROM £99.50 UBC 100XL 

SCANNERS 

YAESU FRG9600 from the company who specialises in fitting 

extra options, as supplied to Government departments and 

professional bodies. We also upgrade existing models, please 

call for more details, prices. delivery and information. 

Yaesu FRG9600 Basic Model Improved 'S' Meter o Sens C466 
Yaesu FRG9600/RWC Mk 260-950MHz 'N' Connector Fitted ... 7.496 
Yaesu FRG9600/RWC Mk 3 HE 100KHz-950MHz plus Mk 2 Spec.... £1196 
Yaesu FRG9600/RWC Mk 5 HF 50KHz-950MHz Active Mixer £025 
Package deal on above Mk 3/5 FRG9600 c/w AH7000 discone. G5RV. 
PA4 AC PSU. complete receiving station HF-UHF including delivery 
UK mainland. Add £100 to above price. 
lcom ICR700025M-2GHZ superb quality professional Rn . .£1159 
Icom ICR7000/AH7000 Receiver plus Matching Discone.12137.50 
KENWOOD FiZ1 New 500KHz-950MHz Mobile 
Wide 8 Narrow AM/FM. P05 

Fox VHF-UHF Multi Function Mobile Scanner FM only .C139 
UNIDEN BEARCAT UBC 50XL VHF-UHF loch H/held Scanner...... £.5 
UNIDEN BEARCAT UBC 70XL VHF-UHF 20ch Miniature H/held.. C1711 
Uniden-Bearcat UBC 1005L VHF-UHF-Airband H/held Scanner .£1» 
Uniden-Bearcat UBC 175XL VHF-UHF-Airband Desk-Top .C175 
BJ200 Mk 2 VHF-UHF-Airband-Military Airband H/held C220 
AOR 200225-550.800-1300MHz Desk-Top/Mobile AM/FM . .C41» 
Sony Air 7 Top Quality VHF-Airband Handheld Scanner .............. C245 
PACKAGE DEAL AVAILABLE ON ALL MAKES 

SHORT WAVE RECEIVERS 
Yale. FRG8800 Short Wave 100KHz-30MHz all Mode - Mem. £589 
Yaesu FRG8800/FRV8800 as above with VHF Cony fitted C079 
150m ICR-71 Top Grade Communications Receiver.C799 
Sony PR080 HFNHF Handheld Scanner c/w accessories.. C345 
Sony 2001D Short Wave/Airband DEI I IXF RS with ANI kit .... C395 

Many more makes and models in stock. PLEASE CALL FOR 

PRICES, DELIVERY COSTS and any advise or information, or 
send large SAE (Insured post and packing £10.00. Carrier 

£12.50). 

SONY RAYCOM now appointed off ical Sony 
dealers, full range of both professional and 

domestic models available to order. 

Worth waiting for' 

111 

01 

• 

HANDHELDS 

• =Extended Receiver coverage available, call for details 

YAESU FT727R/FNB4A 25W (5W) DUAL BANKDER C/W CHRGR 
£3115.00 

-YAESU FT23R/FNB10 2.5W (5W) 2 MTRS C/W CHARGER ... £249.00 
*YAESU FT73R/FNB10 25W (5W) 70CMS CAN CHARGER 
• ICOM MICRO 2E 5W 2 MTR HANDHELD WITH CHARGER .......C209 
CTE1600 (SAME AS ICOM IC2E) C/W NICAD CHARGER .... £179.00 

Many other types of handheld stocked. please enquire 

PORTABLES 

FT29ORMK2 26W MULTIMODES STANDARD ACCESSORIES!». 
FT29ORMK2 2.5W WATT M/M AS ABOVE CAN NICADS CHRGRC425 
FT29ORM2/DFL2025 (STD) WITH 25W LINEAR AMPLIFIER.. £489.00 
FT69ORMK2 6MTR 25W MULTIMODE STANDARD ACCES £399.00 
FT609RMK26MTR 26W WM AS ABOVE CAN NICADS CH £425.00 
FT790MK2 NEW 70CM 2.5W MULTIMODE DUE OUT SOON . £490 

MOBILES 

YAESU FT211RH 45W 2MTR MOBILE WITH FREE 

YAESU FT212RH NEW 45W 2MTR MOBILE DVS FEATURE (51.'7[349 
•ICOM IC28E 2MTR 25W MOBILE WITH FREE 5/8 ANTENNA__ C359 
ALINCO Dual Bander ALD-24E . C441.00 
ICOM IC-48E 70cm 25W. . C429.00 
ICOM IC-3200 Dual Band 25W . 7.499.00 
Many other types of makes stocked. please enquire 

Opening hours 9am-5.30pm 6 days, late nights 
Thursday & Friday till 7pm 

l. RAYS 

INTER NATIONAL GUARANTEE 
BEST PRICES 

HOUK BEST SERVICE 
BEST PRODUCTS 
BEST BACK-UP 

LI , I 

RAYCOM COMMUNICATIONS SYSTEMS LTD 
INTERNATIONAL HOUSE, 963 WOLVERHAMPTON ROAD, OLDBURY, WEST MIDLANDS B69 4RJ 

Telephone: 021-544 6767. Fax 021-7124. Telex: 336483 ldenti-G 
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Safety in the shack 
Some of the constructional protects 
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 

protect, 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 accePt..9 
advertisements we cannot accept 
responsibility loi unsatisfactory transactions 
We wiii. however thoroughly investigate any 

complaints 
The erect expressed by contributors are not 

necessarily those of Me publishers 
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contents of this magazine are accurate we 
assume no responsibitily for any effect from 
errors or CHrtat.atertS 
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NEXT MONTH  
IS Cover date August 1988, on sale Thursday 14th July 
Photographing Oscilloscope Traces 
Hyperbolic Aids to Navigation 

ON THE COVER  
This month's cover shows one of a range of SMD electronic 
tools from Ceka Works Limited. 
The pliers and cutters within the range are all box jointed 
and feature moulded-on grips. Each of the tweezers in the 
range is manufactured from antimagnetic, acid-resistant 
stainless steel and has a fine satin polished antiglare 
finish. The side cutter range includes mini-, straight- and 
bent-tip variants for cutting in confined spaces and two 
reverse-angle cutters. 
There are nine tweezer variants. The example shown is a 
gripping cross-pattern tweezer with reverse action for 
extracting components and micro packages when 
desoldering. 
Full details on (0758) 612254. 

At the pole? — p24 

Polarity rotator — p10 

PUBLISHER'S 
ANNOUNCEMENT 

You may have noticed that REWs 
cover price has increased. This has 
been made necessary because of 
continually increasing paper and 
production costs. 

As we are publishing a very 
specialised magazine, appealing to 
a dedicated band of readers, we are 
subject to higher unit production 
costs than other magazines of more 
general appeal. 

Our research indicates that the 
magazine content is what you have 
asked for, so in order to continue 
Publishing RLIVfor you, we need to 
charge an economic cover price 

I hope you continue to enjoy the 
magazine. 

Best wishes 

Peter Williams 
Publisher 
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PHONE 
0474 60521 

INTEGRATED CIRCUITS 
AN103 
AN124 
AN214 
AN2140 
AN236 
AN239 
AN240P 
AN247 
AN260 
AN262 
AN264 
AN271 
AN301 
AN303 
AN313 
AN315 
AN316 
AN331 
AN342 
AN382L 
AN612 
AN6362 
AN7140 
AN7145 
AN7145M 3.95 
AN7150 2.95 
AN7151 2.50 
BA521 3.35 
CA1352E 1.75 
CA3086 0.46 
CA3123E 1.95 
CA3131EM 

2.50 
CA3140s 2.50 
CA31407 1.13 
ETT6016 2.50 
HA1137W 1.95 
HA1156W 1.50 
HA1306 1.50 
HA1322 1.95 
HA1339A 2.96 
HA1368W 2.75 
HA1377 3.50 
HA1406 1.95 
HA1551 2.95 
LA1201 0.95 
LA1230 1.95 
LA3201 0.95 
LA4101 0.95 
LA4102 2.95 
LA4140 2.95 
LA4031P 1.95 
LA4400 3.50 
LA4420 3.50 
LA4422 2.50 

2.50 
2.80 

2.50 
1.95 
2.50 
2.80 
2.50 
2.95 
1.95 
2,50 
3.50 
2.95 
3.50 
2.95 
2.25 
3.95 
3.95 
2.95 
2.50 
2.15 
3.95 
3.50 
3.50 

LA4430 2.50 
164461 3.95 
LC7120 3.25 
LC7130 3.50 
LC7131 5,#0 
LC7137 S. 
1M6231( 4.95 
1M3245 0.46 
1M3805 1.90 
1M380N8 2.95 
1M3831 2.95 
LM390N 3.50 
LM1011 3.15 
M51551 2.95 
M515131 2.30 
M515211 1.50 
MB3705 1.50 
MB3712 2.00 
ME13756 2.50 
MCI307P 1.00 
MCI310P 1.95 
MC1327 1.70 
MC13270 0.95 

MC1349P 1.75 
MC 1350P 1.75 
MC1351P 1.75 
MC1357 2.35 
MC1358 1.58 
MC1495 3.00 
MC1496 1.75 
MC1723 0.50 
MC3357 2.75 
MC34011 2.50 
MC14106P 2.95 
MC145113CP 

7.50 
M12318 1.75 
M12326 2.50 
ML239 2.95 
MSM5807 8.75 
SAA500A 3.50 
SAA1025 7.25 
SAA1251 4.95 
SAA5010 3.35 
SAA5020 6.75 
SAB3210 3.50 
SABB5606 1.75 
SAS5708 1.73 
SA580 2.83 
SA8590 2.75 
SL901B 7.95 
S191713 8.65 
511310 1.80 
S11327 1.10 

P.M. COMPONENTS LTD 
SELECTRON HOUSE, 

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

6111270 . 10 
SN7474 1.80 
557421 045 
S5 76023N 3.98 
SN761 10N 0.89 
55761155 1.25 
SN761315 1.30 
SN7622605 

2.95 
SN76227N 1.05 
SN76228N 2.95 
SN755335 1.68 
SN76650N 1.15 
SN76660N 0.90 
ST6011 7.96 
516014 7.95 
ST6015 5.95 
STK018 7.95 
016025 11.95 
ST6032 7.95 
STK078 11.95 
STK085 8.95 
ST6415 7.95 
576433 5.95 
576435 7.95 
STK437 7.95 
ST6439 7.95 
ST6461 11.50 
576463 11.50 
0760015 7.95 
5160029 7.95 
ST60039 7.95 
TA7061AP 1.50 
TA7072 2.65 
TA7073 3.50 
TA7108P 1.50 
TA7120P 1.65 
TA7120P 2.50 
TA7130P 1.50 
TA7137P 1.00 
TA7146P 1.50 
TA7176AP 2.95 
TA7193P 3.95 
TA7203 2.95 
TA7204P 2.15 
TA 7205A P 1.15 
TA7208 1.95 
TA7222AP 1.80 
TA7227P 4.25 
TA7228P 1.95 
TA7310P 1.80 
TA73I3AP 2.95 
TA7314P 2.95 
TAT321P 2.25 

TA,609P 3.96 
TA7611AP 2.90 
TA7629 ZAO 
TAA310A 3.50 
TAA320A 3.50 
TAA350A 1.98 
TAA550B 1.96 
TAA570 1.95 
TAA621 3.96 
TAA6320S 2.96 
TAA661B 1.96 
TAA7130 1.70 
TAA930 3.96 
TBA120AS/E1/0 

1.00 
SA/SB, T/U 
TBA231 1.30 
TBA395 1.50 
TBA.396 0.78 
TBA440N 2.85 
TBA4800 1.25 
TBA510 2.50 
TBA5100 2.80 
TBA520 1.10 
TBA5200 1.10 
TBA530 1.10 
TBA5300 1.10 
TBA540 1.24 
1563400 1.30 
71365500 1.98 
TBA580C 1.48 
TI365600 1.46 
TBA570 1.00 
TBA651R 2.50 
TBA673 1.00 
TBA720A 2.44 
TBA750 1.98 
18A7500 LAD 
TBA800 0.89 
TBA810AS 

1.65 
TBA810P 1.56 
TBA820M 0.78 
TBA8200 1.45 
TBA890 2.50 
TBA920 1.58 
TBA950/2X 

2.36 
TBA990 1.49 
TBA9900 1.49 
TCA270 1.50 
TCA270S0 

1.50 
TCA650 2.50 

106760 2.00 1UA4060 Log 
TCA800 2-50 TDA4600 2.50 
TCA800 6.94 TDA9503 3.16 
TCA830S 1.05 TEA1009 1.38 
TCA900 2.50 upce c 3.50 
TCA940 1.114 uPC586H 2.90 
TDA440 2.20 
TDA1001 2.96 UPC575C2 
TDA10003A 2.76 

3.96 UPC 10001H 
TDA10006A 1.90 

2.50 UPCI020H 
TDA1010 2.15 
TDA10005 2.25 
TDA1035 2-80 
1061037 1.96 
TDA1044 2.15 
TDA1176 1.96 
TDA1180 2.18 
TDA12700 

3.96 
TDA 1327 1.70 
TOA20002 1.96 
10635003 2.06 

1.66 
2.96 
2.90 
3.96 
2.40 
1.06 
2.50 
1.96 
1.95 
1.96 
1.96 
2.16 
2.15 
2.96 

TDA2581 2.116 
TDA2582 2.96 
1062593 2.96 
TDA2600 0.80 
7062610 2.80 
TOA2811A 1.96 
1062540 3.50 
TDA21355 4.50 
TDA26130A 2.76 
TDA2690 2.45 
TDA3310 21.56 
TDA3510 3.50 
TDA3560 3.96 

7062010 
TDA2020 
1062030 
TDA2140 
TDA2150 
TDA2151 
1062160 
TDA2524 
TDA2530 
TDA2532 
TDA2540 
1062541 
TDA2560 
TDA2571 

2.94 
UPC102411 

1.00 
UPC10291 

1.96 
UPC10213H 

1.04 
UPC1032H 

1.50 
UPC1158F1 

0.74 
UPC1187C2 

1.98 
UPC1181H 

1.28 
UPC11821.1 

196 
UPC1185H 

3.98 
uPC119W 1.60 
UPC13500 

2.95 
UPCI353C 

2.48 
UPC1360 2.96 
UPCI365C 

3.96 
UPC20002h1 

1.95 
UPD2114LC 

2.50 
555 0.35 
556 0.60 
723 0.50 
741 0.35 
747 0.50 
748 0.35 
7808 0.60 
7805 0.65 
7812 0.85 
7815 0.65 

SEMICONDUCTORS 
AAY12 
AC126 
AC127 
AC128 
AC128K 
AC141 
ACI41K 
ACI 42K 
ACI 76 
AC176K 
AC187 
AC187K 
ACI88 
AC 168k 
AD142 
AD143 
AD149 
ADIEU 
ADI62 
AFI06 
6F114 
AFF1ik 
A 

AF125 
AF126 
AF127 
AF139 
AF150 
AF178 
AF239 
AU106 
AY102 
BC107A 
8C107B 
BC108 
BC10813 
BC109 
BC10913 
BC109C 
BC114A 
BC115 
BC116A 
BC116A 
80117 
BC119 
BC125 
BC1391510 
80140 
80141 
BC142 
80143 
BC1478 
BC148A 
B014813 
BC149 
BC153 
BC157 
00159 
BC161 
80170B 
80171 
BC171A 
BC171B 
BC172 
801728 
BC1720 
BC1738 
BC174A 
BC177 
80178 
BC182 

DIODES 
A4. 119 0.00 
BA115 0.13 
BA145 0.18 
BA148 0.17 
BAI54 0.08 
BA156 0.18 
BAI57 0.30 
BA244 0.78 
86301 0.78 
BA302 0.86 
BA313 0.75 
BA318 2.94 
86329 2.56 
BA521 1.75 
BAV21 0.30 
BAW62 0.19 
BAX13 0.04 
BAX16 0.12 
5512058 0.30 
81151 0.79 
87126 0.10 
EiT127 0.11 
87133 0.18 
BYI64 0.45 
BTI 76 1.20 
137179 0.03 
87182 046 
87184 0.35 
87187 0.45 
87199 0.40 
BY206 0.14 
B72013-800 0.33 
BY210-800 0.33 
87223 0.90 
BY296-400 0.22 
BY299-800 0.22 
BYX10 0.20 
BYX25-600 

1.26 

137%36-150R 
0.20 

BYX36-852R 
0.60 

BYX56-600 
0.30 

BYX71-600 
1.75 

111Z071 0.15 
BZX61 0.15 
BZX813 0.10 
BZY95030 0.35 
CS4I3 8.00 
C51013E1 14.60 
MR510 0.88 
MR512 0.46 
0A47 0.15 
0A90 0.10 
0A91 0.16 
0A95 0.10 
06202 0.40 
152106 0.00 
1823E1 2.90 
1111230 2.90 
1823ER 4.86 
1N23WE 4.90 
1114001 0.04 
'N4003 0.04 
1144004 0.06 
1744007 0.04 
154148 0.02 
154448 0.10 
1E15401 0.12 
155402 0.14 
1115403 0.12 
185406 0.13 
1115407 0.16 
11144 0.10 
I11923 0.18 
I112052 0.10 

TELEX 
966371 
TOS PM 

PUSH BUTTON UNITS 
Decca/ITT 8w8y 
Decca 4 way 
Ffitach, 4 way 
Pye Sway 
GEC213 6way 
GE02110 6 way 
GEC 6 way 

7.98 
7.05 

11.94 
10.38 
9.50 

10.60 
10.50 

CE.;:ats, 
111 
Neons 
Rank 

rc2, 

6 way 
7 way 
7 way 
4 way 
6 way 
Sway 

14.50 
10.80 
12.60 
10.50 
10.50 
11.00 

ZENER DIODES 
BIX61Series 0.15 
BIY88 Sanas 0.20 

BIT MULTIPLIERS 

0.23 
0.45 
0.20 
0.28 
0.32 
0.28 
0.34 
0.45 
0.22 
0.31 
0.25 
0.28 
0.25 
0.37 
2.50 
2.50 
0.70 
0.50 
0.50 
0.50 
1.95 
0.60 
0.63 
0.35 
0.0.1 
0.65 
0.40 
0.60 
1.95 
0.42 
6.95 
2.93 
0.11 
0.11 
0.10 
0.12 
0.10 
0.12 
0.12 
0.09 
0.55 
0.55 
0.50 
0.19 
0.24 
0.25 
0.20 
0.31 
0.25 
0.21 
0.24 
0.12 
0.09 
0.09 
0.09 
0.30 
0.12 
0.09 
0.55 
0.15 
0.09 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.09 
0.15 
0.15 
0.10 

9018218 0.10 80237 0.40 
BC 183 0.10 130242 ores 
BC183L 0.09 80246 0.75 
BC184LB 0.09 50376 0.32 
BC204 0.25 80379 0.45 
BC207B 0.25 80410 0.68 
13020813 0.20 80434 0.65 
BC2I2 0.09 130436 0.48 
BC2121. 0.09 80437 0,70 
BC213 0.09 80438 0,70 
BC213L 0.09 80510 0.95 
13C214 0.09 80518 0.75 
BC214C 0.09 80520 0.155 
BC2141 0.09 00534 0.45 
BC237B 0.15 80535 0.45 
BC238 0.15 80538 0.85 
E10239 0.15 80575 0.95 
5C25IA 0.15 80587 0.95 
BC252A 0.15 130588 0.95 
BC258 0.25 80597 0.95 
BC258A 0.39 130695 1.50 
5C254 0.30 130698 1.50 
BC300 0.30 80701 1.25 
B0301 0.30 610702 1.25 
BC303 0.26 80707 0.90 
BC307B 0.09 BDX32 1.50 
80327 0.10 130x530 1.65 
BC328 0.10 8F115 0.35 
80337 0.10 BF119 0.85 
130338 0.09 0F127 0.39 
BC347A 0.13 8F 154 0.20 
BC461 0.35 BF 177 0.38 
BC478 0.20 BF160 0.27 
BC527 0.20 BF173 0.22 
BC547 0.10 8F158 0.22 
BC548 0.10 BF I 78 0.26 
BC549A 0.10 BF179 0.34 
BC550 0.14 BF180 0.29 
50557 0.08 BF181 0.29 
BC558 0.10 BF182 0.29 
8C639/1X 0.30 BF183 0.29 
BCY33A 19.50 BF184 0.33 
610115 0.30 BF185 0.23 
E10124P 0.59 BF194 0.11 
110131 0.42 BF195 0.11 
80132 0.42 BF197 0.11 
130133 0.40 BF198 0.18 
50135 0.30 BF199 0.14 
130136 0.30 BF200 0.40 
80137 0.32 BC.140 0.20 
80138 0.30 BF24i 0.15 
80139 0.32 BF245 0.30 
00140 0.30 BF256LC 0.35 
B0144 1.10 BF257 0.28 
BDI500 0.29 BF259 0.28 
90159 0.65 BF271 0.28 
80160 1,00 BF271 0.26 
00166 0.95 BF273 0.18 
80179 0.72 BF335 0.35 
90182 0.70 BF336 0.34 
E30201 0.83 8E337 0.29 
80202 0.65 BF338 0.32 
50203 0,78 BF355 0.37 
80204 0,70 BF362 0.38 
80222 0.46 BF363 0.65 
80223 0.59 BF371 0.25 
130225 0.48 BF39. 0.19 
50232 0.35 BF422 0.32 
80233 0.35 FiF423 0.25 
130236 0.49 ElF457 0.32 

BF458 0.36 
BF487 0.811 

BF493 0.35 
BF595 0.23 
BF597 0.25 
BFR39 0.23 
BFF140 0.23 
BFR81 0.25 
BFR88 0.30 
BFR90 1.50 
BFR91 1.75 
BFT42 0.35 
BFT43 0.35 
8FW10 0.68 
BFW11 0.76 
BFW16A 1.18 
BFW61 0.60 
BFW92 0.85 
BFX29 0.30 
BFX134 0.20 
BFX135 0.32 
BFX86 0.30 
EIFX88 0.25 
BFY18 1.35 
BFY50 0.32 
BFY51 0.32 
BFY90 0.77 
81148 1.75 
BRIO0 0.45 
616101 0.49 
06103 0.55 
86303 0.94 
13604443 1.15 
136139 0.44 
El5W64 0.95 
130X60 1.25 
811506/52 

0.85 
BT106 1.49 
BT116 1.20 
13T119 3.18 
131120 1.66 
olliOS 1.95 
BU108 1.09 
BU124 1.25 
BU125 1.26 
BU126 1.00 
BU204 1.55 
BU205 1.30 
BU208 1.39 
BU208A 1.82 
13U2080 1.84 
BU326 1.20 
BU3260 1.30 
BU407 1.24 
8U408 1.50 
80500 2.25 
BU508A 1.95 
BU526 1.00 
BU807 2.25 
BUY20 2.15 
BUY69B 1.70 
BUY71 2.50 
BUV41 2.50 
MJ3000 1.98 
MJE340 0.40 
MJE350 0.78 
MJE520 0.44 
MJE2955 0.95 
MPSAI3 0.29 
MPSA92 0.30 
MRF237 4.95 
MR F4506 

13.96 

MRF453 17.50 
MR F454 26.50 
MR F455 17.50 
MRF475 2.95 
MRF477 14.96 
OC16w 2.50 
0023 9.50 
0025 1.50 
0026 1.50 
0028 
0C29 
0032 
0042 
0044 
0045 
0070 
0071 
0072 
0075 1.50 
0081 1.00 
0084 1.60 
00139 12.60 
0C171 4.50 
00200 4.80 
00201 5.50 
00205 10.00 
620008B 1.45 
62009 2.50 
R2010B 1.45 
62322 0.68 
62323 0.64 
62540 2.48 
RCA 16029 0.85 
RCA 16039 0.85 
RCA16181 0.85 
RCA 16334 0.90 
RCA 16335 0.86 
RCA 16572 0.85 
S20600 0.95 
SKE5F 1.45 
16021V 
16027V 
76029V 
76036V 
T9302V 
T9011V 
T9015V 2.15 
79034V 2.15 
T9038V 3.95 
15115/80 2.25 
15115/85 2.28 
11P25 
11P290 
TIP30C 
TIP31C 
TIP32C 
TIP33C 
TIP3413 
TIP41A 
TIP41C 
TIP42C 
TIP47 
TIP48 
TI P50 
TIP120 
TIP125 
TIP142 1.76 
IP146 2.75 

TiP161 2.95 
T P2955 0.80 
11P3055 0.38 
TI., if INN 

5.50 
4.60 
5.50 
1.50 
1.25 
1.00 
1.00 
0.75 

0.48 
0.45 
0.48 
0.55 
0.58 
0.75 

0.40 
0.42 
0.43 
0.55 
0.42 
0.95 
0.95 
0.45 
0.45 
0.47 
0.68 
0.68 
0.86 
0.60 
0.65 

TV106 1.50 
TV106/2 1.50 
ZRF0112 16.50 
2N1100 6.50 
251308 1.35 
251711 0.30 
252219 0.25 
252626 0.55 
252905 0.40 
253053 0.40 
253054 0.59 
253055 0.52 
252702 0.12 
253703 0.12 
283704 0.12 
283705 0.20 
283706 0.12 
253708 0.12 
283733 9.50 
2N3773 2.75 
2N3792 1.33 
254427 1.95 
254444 1.15 
255294 0.42 
255296 0.48 
255298 0.60 
255485 0.45 
255496 0.95 
25A329 0.95 
2SA715 0.55 
250495 0.80 
250496 0.80 
250784 0.75 
250785 0.75 
250789 0.55 
2509310 0.95 
250937 1.95 
2001034 4.50 
2001096 0.110 
2501106 2.50 
2501124 0.95 
2001162 0.95 
2SC1172Y 2.20 
2501173 1.15 
2501307 2.95 
2501364 0.50 
2SC1413A 2.50 
2501449 050 
2501628 0.75 
2501678 1.50 
2001945 3.78 
2001953 0.95 
2001957 0.80 
2001969 1.95 
2001985 1.50 
2002028 1.15 
2502029 1.95 
2002091 0.85 
2SC2OTJ13- 2.95 
2002314 0.80 
2002371 0.36 
200931D 0.95 
1005234 0.50 
2SD325E 1.65 
20619 0.55 
20633 0.55 
2SK105H 1.50 
38658 0.95 

Un,yersal Tripier 
Decca 30 
Decca 80 
Decca 100 
Decca 120 
Decca 1730 
GEC 2040 
GEC 2110 
ITT CVC1-9 
ITT CVC20/25/30 
ITT CVC45 
Philips G8(550) 
Ph il ips G9 
Pye 697 
Pye 713 4 lead 
Pye 713 5 lead 
Pye 731/25 
Rank 6774 
Rank A823 
Rank T20A 
Si amans 1V 676/1 
Siemens Europa 
Thorn 1500 
Thorn 1600 
Thorn 3500 
Thorn 8000 
Thorn 8500 
Thorn 9000 
Thorn 9600 
TV11 Stick 
TV13 Stick 
TV18 Stick 
TV20 Stick 

5.45 
6.35 
8.05 
8.95 
6.95 
6.35 
5.45 
6.95 
6.35 
6.35 
6.95 
6.95 
6.00 
8.50 
8.50 
8.50 
8.50 
6.35 
6.95 
6.95 
6.95 
7.50 
5.45 
5.45 
7.95 
6.95 
7.1 5 
8.50 
8.50 
0.90 
1.25 
1.10 
1.40 

FUSES 
218.8 011 i 0.00 dueell 
100 MA 200 MA 250 MA 500 MA. 1 
AMP 1 25 AMP 1 5 AMP 1 6 AMP 
2 AMP 2 5 AMP 3 15 AMP 4 AMP 
10041•1•11.87100pertype 4.80 
20.4.8 A/8 . 0.15 mach 
100 MA 150 MA 160 MA 250 MA 
500 MA. 000 MA 125 AMP 1 6 
AMP 2 AMP 315 AMP, 5 AMP 
81140131811en 100 per type 11.50 
1.20 Met 0110 ra 0.06 loch 
250 MA 500 MA 750 MA 1 AMP 1 5 
AMP 2 AMP 3 AMP 7 AMP 10 
AMP 10441•1 collee 100 per 
11198 4.00 
1.25 Inch A/8 6, 0.16 mori 
50 MA 60 MA.100 MA 150 MA 250 
MA. 500 MA. 750 MA 1 5 AMP 3 
AMP 4 AMP. 5 AMP %miel 
offer: 100 54111/114 10.00 

91.1181311111$ 
Mono Tape Head 2.50 
Auto Reverse Tape Head 3.96 
Stereo Head 3.50 
Pye IF Gain Module 4.99 
433MHZCrystal (PAL) 0.45 
5 5 MHZ Crystal (Sound) 0.45 
Delay Lone SL5OTTAU82 1.18 
Focus Control GE0210 1.50 
FocusControl PYE731 1.50 
Focus Stick 0.98 
SAW F iter 0.10 
Anode Cap 27KV 0.00 
Solder Mop 084 

UNE OUTPUTIAANSFORMERS 
Decca 80 7.95 
Decca 100 7.95 

9.95 
8.25 
8.25 
7.50 

14.50 
15.45 

Decca 1700 Mono 
Decca 1730 
Decca 2230 
GEC2040 
GEC2110 
Grund0 1500 
Gruneg 5010-6010 
2225011-6011 13.45 
ITT CV020 8.20 
ITTCVCZSr30/32 8.20 
Phillps G8 8.50 
Philips G9 8.95 
PhollpsG11 1 3.95 
Pye 691 /697 11.50 
Pye 713/715 11.30 
Pye 725 10.95 
Pye 731 9.95 
RMBT20A 12.40 
Rank Murphy 718A 10.00 
Rank Mu rphy T20A 12.50 
Rank Murphy A640 8.50 
Rank Murphy A823 11.50 
Tandberge 90 11.15 
Telefunken 711A 11.15 
Thorn 1500 (156V) 15.45 
Thorn 1590 9.60 
Thorn 3500 (EHT) 9.50 
Thorn 8000 23.50 
Thorn 8500 17.80 
Thorn 9000 19.50 
Thorn 9600 22.40 
Thorn Mains 
Transformer 3000/3500 0.70 

TV MAIN SWITCHES 
Mains Switch CV05 
Mains Switch Decca/GE C 
08 Switch 
G11 Switch 
G11/12 with Re moue 
G11/12 with Remote and 
Ill 

1.00 
1.00 
1.00 
0.96 
1.15 

Mains 
1.80 

VIDEO HEADS 
NEW RANGE - LOWER PRICES 

If In doubt please phone quoting your model 
number and we will confirm the head you require 
3HSSV For Ferguson,JVC 27.50 
3HSSUIN For National . P anasonic/Philips 29.50 
3HSS35 For National Panasonic/NV777/330 39.50 
3HSSN/4HSS For National Panasonic 29.50 

For Hitachi 35.00 
35.00 
35.00 
75.00 
39.50 
35.00 
35.00 
35.00 
39.50 
39.50 
49.50 
65.00 

3HSSH 
3HSSU3N 
314SSP 
3HSS6NA 
3HSSU25 
314555F 
3HSSR 
PS385 
PS3BT 
PS482S 
PS5835 
Ph•lips 

For National Panasonic 
For Sharp 
For National Panasonic Industria 
For National Panasonic 
For Fisher/Fidelity 
For Arnstrad/Saisho/Triurnph 
For Sony SLC5 67 etc 
For Toshiba 
For Sony SLC20/30 etc 
For Sony SLC8/C9 etc 
1/20110 

VIDEO BELT KITS 
Akai VS93000/9500,9800 2.75 
Amstrad 7000/Saisho 
Triumph 000300000 49851121 50 
Ferguson 3V16 2.75 
Ferguson 3V22/JVC 
HR3360/3680 2.98 
Ferguson 3V23/JVC HR 7700 

1.80 
Ferguson 3V29/JVC 5R7200 

2.78 
Ferguson 3V31/JVC 56 7650 

2.75 
JVC MR3330/3600 2.78 
Hitachi VT11/33 2.75 
Hitachi VT5000 2.06 
Hitachi VT8000 1.25 
National Panasonic 
NV300/333/340 2.95 
National Panasonic NV20005 

3.75 
Nat, o na Panason ic NV777 

5.75 

3.75 
Nat o na I Panason ic NV7000 

2.75 
National Panason ic 
NV8600/8610/8620 3.75 
Sanyo VT05000 1.50 
Sanyo VTC5300 1.75 
Sanyo VT05500 2.75 
Sanyo VT09300 3.75 
Sanyo VTC9300P 3.90 
Sharp 6300 3.50 
Sharp 7300 3.50 
Sharp 8300 3.50 
Sharp 9300 3.50 
Sony C6 2.75 
Sony 07 3.50 
Sony T9 2.95 
Sony SL3000B 3.75 
Sony SL13000/8080 4.50 
Toshiba 7540 3.50 
Toshiba 9600 1.60 

VARICAP TUNERS 
ELC1043/05 Mallard 
EU:1043/06 Mallard 
U321 
U322 
(1324 

8.65 
8.08 
8.25 
8.25 

11.00 

THERMISTORS 
VA 1040 
VA10565 
VA8650 
VA1097 

0.23 
0.23 
0.45 
0.25 

WIREWOUND RESISTORS 

4watt 

7watt 
11 watt 
17 watt 

1347-226 
1R-156 

21, 10K 
0.20 

0.20 
0.25 
0.30 

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

CRE1400 £35.00 
010410014 45.00 
010-230GH 35.00 
D13-610011 so.00 
D13-611GH 59.00 
013-630GH 59.00 
014.15005 75.00 
014.1730M 53.00 
014-1810M 53.00 
014-2000M 75.00 
D16-100011/97 65.00 
DG? 32 45.00 
DH3-9I 55.00 
F16-101GM 75.00 
F21-130GR 75.00 
F31-12LD 75.00 
MI 4-100GM 45.00 
M17-151GVR 175.00 
M23-112GV 55.00 
M31-I82GV 53.00 
1,131-184W 65.00 
M31-190GR 55.00 
M31-325011 35.00 
M36-I 41W 75.00 
M40120W 59.00 
SE5FP3I 55.00 
3BP1 19.50 
3WP1 18.50 
95447GM 75.00 

A SELECTION FROM 
OUR STOCK OF 

BRANDED VALVES 
61714 24.80 
AI834 7.50 
A1998 11.30 
62067 11.80 
A2I34 14.96 
62293 0.50 
62426 33.50 
62098 37.50 
A2792 27.50 
A2900 11.50 
A3042 24.00 
A3283 35.95 
AC-P1 5.50 
ACSP3A 4.95 
AC/S2PEN 

8.50 
AC5 PEN 4.50 
ACA/P1 4.50 
AC/TH I 4.00 
ACT22 59.75 
AH221 39.00 
AH238 39.00 
ALSO 6.00 
ANI 14.00 
ARP12 2.50 
ARP34 1.25 
ARP35 2.00 
AZ11 4.50 
AZ31 2.50 
81153 225.00 
5163 2.00 
861918 

395.00 
EIS450 67.00 
135452 85.00 
E15810 55.00 
135814 55.00 
F3S894 250.00 
BT17 25.00 
8158 55.00 
8155 55.00 
CI K 27.50 
03E 22.00 
C3J 20.00 
C3M 17 

01134 32.00 
01149/1 

195.00 
C1150/1 

135.00 
01534 32.00 
OCA 3.50 
CO24 6.50 
010006 3.50 
061007 3.50 
065676 6.50 
CK5678 7.50 
CV Nos prices 
on request 

03A 27.50 
041 4.50 
063 1.20 
,DA41 22-50 
0642 17.50 
0680 4.50 
DAI00 175.00 
DAF91 0.70 
DAF96 0.65 
0070 1.75 
DC90 3.50 
DCX-4-5000 

25.00 
DET16 28.50 
00118 28.50 
DETZ0 2.50 
DET22 35.00 
0E123 35.00 
0E124 39.00 
DET25 22.00 
0E129 32.00 
DF91 1.00 
DF92 0.60 
DF96 1.25 
DF97 1.25 
OGIOA 8.50 
DH63 1.50 
DH77 0.90 

bkii iiá 
0602 1.50 

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



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 MOO 
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 
Radar drive unit, contains 2 ex 24v motors, 
gears, components etc £15.00 
Eddystone type 770R VHF receiver, 19-155 
MHz £120.00 
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 

GWM RADIO LTD 
40/42 Portland Road, Worthing 

Sussex. Tel: 0903 34897 

Communications receivers- Racal 
RA17 £175; Eddystone 730/4 £110; 
plus carriage sae for details. Pye 
Antenna c/o relays 12V as used in 
Westminsters etc, unused boxed 
£5 pair inc. Amtron signal injector 
kits type UK 220 500Hz freq 
harmonics up to 30MHz probe type 
case included 1.5v watch battery 
needed £4 inc. UK565 HF diode 
probe kit similar to UK 220 but 
10KHz to 250MHz and requires 
connecting to external multimeter 
£3.50 i nc. 

AMATEUR TELEVISION 
IS TELEVISION YOUR INTEREST? Then you need the 

BRITISH AMATEUR TELEVISION CLUB, only £6 per year - 

super magazine Send SAE to 

'Grenehurst', Pinewood Road 

High Wycombe, Bucks HP1 2 41:1D 

JAPANESE Ic's (PART OF OUR RANGE) 
AN7178 f2 95 SA5406 f2 20. HA1377 f2 20. HA1392 £2 50. HA1394 £2 95 
HA1397 £2 75 HA1398 £2 75 HA 13001 £2.95, LA4460 £1.80. LA4461 fl 80 
LA4507 £4 25. LC7137 £4 50. M51517 £2.80, MB3705 £1.80. M83712 £1.50 
MB3722 £3.50. MB3730 £2 50. MB3731 £3 50, STK461 £7.50. STK463 £8 40. 
TA7205AP £1.00. TA7222AP £1.30, TA7240 f2.95, TA7241 £2.95 TA7270 
£2 75, TA7271 £2.75, TA7274 £2.95, TA7280 £3 50. TA7281 £2.95. TA7282 
£2.95. TA7283 £295. TA7288 £2.95. TA7611 £3.20. UPC575 £1 00. UPC1156 
£2.95, UPC1181 fl 10. UPC1182 El 10. UPC1185 £2.50. UPC1188 £2.75. 
UPC1230 £2.50, UPC1263 f 2 50. UP1277 £2 75 UPC1278 £2 75. UPC1385 
£3.60. UPC1394 f 1 95. 
ADD 60o POST AND PACKING AND THEN ADD 15% VAT TO TOTAL 

T POWELL 10 PADDINGTON OREEN LONDON W2 ILO 
OPEN MON-FRI 10APA-SPM, SAT SAM-12 NOON. 

TELEPHONE, 01 723 9246 
ACCESS/VISA. TELEPHONE ORDERS ACCEPTED OVER £5.00 

BRAND NEW, QUALITY COMPONENTS. ONLY LISO PER PACK 
300 Mixes, Resistors /31 wort 30 007 I hoes 10.9 hoas exe, mrn, 
50 Mufti WW & Powee Resistors 5 Coppeectessett. SKiPh.stea eke Ve" 
25 Mixed Potenhorneters. Presets no holes Di 25 x 00mm use 
50 Memel Electrolybc Capacetas 1 Sauna EX PCB with Data Aoa LS S 
100 Mixed Polyester Capootoes switches for Inmphone siren no, 
200 Mixed Ceramic es Mica Caps 
200 Mixed Copociton All Types 3 680p1,63y Elecbotybcs 4.4 Ripple 
loop &Dicier Tags 4 EA Mote 3 6800efelOy Electrolyte.. 2 IA Ripple 
4 Slide switches. 4 Pole bo 2 15.0000F'250 Can ElectmlYhos 
100 , Hardware, Grommets, Clem, Memment Feel Knobs etc 

almir PACKS S.D.', »Me., 00 type, of componlmn.alsprox 900 to the 
exet lib tee £3 60. 21b en £6.00. 4Ib (a £900, 10Ib n £1800 
large stocle of VALVES. Inc RARL11ES Components. EqUOnlen, SAE DM Mc, 
OM. only Postage 859 Cheques PO ro 

KERZEN, Dept 0, 1438 Itentare Rd, Rtechiey, Ilneineaan 130 2.A 

VALVE DATA BOOKS 
Equivalents, Characteristics 

AVD testers, Vintage Servicing guides 

Valve Equipment Service manuals etc 
LSAE FREE Catalogue 

MAURITRON (REW), 8 Cherry Tree Road 
Chinnor, Oxfordshire OX9 4C/Y 

nmestwiEï IECQMPNEZ. --
1 buy, sell and exchange 

For the deal you've been looking for, phone Dave. G4TNY 

anytime on fiornchurch (040 24) 57722 or (0836) 201530 

9am-7pm Mon-Sat or send SAE 

(MTNY Amateur Rodio 
132 Albany Road, Momchurch, Essex RM1 2 4A61 

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

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

from £6.50. 

Phone or SAE for lists 

GOLLEDGE ELECTRONICS 
Merriott, Somerst TA16 5NS. 

Tel: (0460) 73718. 

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

to quote for complete factory clearance 
CONTACT: 

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

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

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

ETESON ELECTRONICS 
158 Lower Green, 

Poulton-le-Fylde, Blackpool 
Tel: (0253) 883107 

Open 9 30am - 12 30. 1 30 - 530 Closed Wed 4 Sun 

Electronic Component Specialists. 

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

transistors, resistors, plugs and sockets etc 

THE SCIENTIFIC WIRE COMPANY 
811 Forest Road, London E17. Telephone 01.531 15458 

ENAMELLED COPPER WIRE 

SWO lib 8o: 4oz 20e 

8 10 34 3.63 2.09 1 10 088 
35 to 39 382 2.31 1 27 0.93 
40 to 43 6.00 3.20 2.25 181 

44 to 47 8.67 5.80 3 49 2.75 
48 15.96 968 638 3.69 

SILVER PLATED COPPER WIRE 

14 to 30 9.09 5.20 2.93 1.97 
TINNED COPPER WIRE 

3.97 2.41 1.39 0.94 14 10 30 

Fluricore 

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

Dealer enquiries welcome. 

COUNTY 
GUIDE 

RATES 

BOXES ad sizes 

20mm x 59mm single 

40mm x 59mm double 

Total Ad space 
prepayment single 
rates double 

3 issues 
£47 00 
£94.00 

6 issues 
£88.00 

£176.00 

12 issues 
£158.00 
£316.00 

RADIO & ELECTRCNICS WORLD COUNTY GUIDE ORDER FORM 

TO: Radio & 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. 6 £88.00.. [II 12 £158.00....J, 
Double County Guide 3 £94.00. 6 £176.00.. E] 12 £316.00....E 

PAYMENT ENCLOSED 
Cheques should be made payable to Radio 8i 

Electronics World. Overseas payments by 

International Money Order 

Conditions - Payment must be sent with order form. No copy changes allowed. Ads accepted subject to our 

standard condttions, available on request. 

Registered No 2307667 (England) 

I I l I 

JULY 1988 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 49 



Í1 P.M. COMPONENTS LTD 
PHONE SELECTRON HOUSE 

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

TELEX 
966371 
TOS PM 

A SELECTION FROM OUR 
STOCK OF BRANDED VALVES IContd) 

DL35 2.50 
DL63 1.00 
01.75 2.80 
01.73 2.50 
0191 3.95 
D1.92 1.25 
01.93 1.10 
DL96 2.50 
DL510 13.50 
DLS16 10.00 
DM70 2.50 
DMI60 4.50 
DOD-006 79.50 
DY51 1.50 
DY86/87 0.75 
00802 0.85 
E55L 49.50 
E8OCC 19.50 
E80CF 12.50 
E8OF 18.50 
E8OL 29.50 
681CC 5.50 
681L 12.00 
E820C 4.50 
E83CC 4.60 
683F 5.50 
E86C 9.50 
E88C 7.98 
E88CC 3.50 
E811CC Mol-
lard 4.95 
E88CC-01 6.96 
E9DCC 7.95 
E9OF 7.98 
6919 4.50 
E92CC 3.95 
E99F 5.90 
6130L 15.50 
El8OCC 9.50 
El8OF 6.60 
E182CC 9.00 
E1866 5.50 
E188CC 7.50 
E2351 12.50 
E280F 19.60 
E283CC 12.00 
E288CC 17.60 
E810F 25.00 
E1148 1.00 
EA50 1.00 
EA52 55.00 
EA76 1.95 
6979 1.05 
696080 1.50 
69091 2.50 
EAF42 1.20 
E B34 1.50 
FB41 3.95 
6691 0.85 
66033 2.50 
EBC41 1.08 
66081 1.50 
EBC90 0.90 
66091 0.90 
EBF80 0.95 
EBF83 0.96 
EBF89 0.70 
£095 7.00 
EBL1 4.60 
EBL21 4.50 
6052 0.75 
6070 1.76 
EC8I 7.96 
EC86 1.96 
EC88 1.95 
6090 1.50 
6091 5.50 
6092 1.95 
ECM 1.50 
6095 7.00 
EC97 1.10 
608010 12.00 
60032 3.60 
60033 3.50 
60035 3.50 
60081 1.50 
60081 Spaniel 
quallty 2.26 
60082 0.85 
ECC82 
Philips 1.95 

EHE 0.93 
Brimer 2.15 
60083 
Philips 1.95 
60083 
Siemens 2.50 
ECCEGS 3.50 
60085 1.00 
60086 2.75 
ECC88 1.00 
60089 1.60 
60091 2.00 
600189 1.95 
ECC801S 15.95 
ECC803S 6.95 
ECC804 0.00 
ECC2000 7.96 
ECF80 1.18 
ECF82 1.15 
ECF86 1.70 
ECF2013 1.84 
60E202 1.85 
ECF801 0.64 
ECF804 6.50 
EC F805 2.50 
ECF806 10.25 
ECH3 4.50 
ECH4 4.50 
ECH35 3.50 
ECH42 1.50 
60981 1.75 
ECH83 1.00 
60984 1.00 
ECH200 1.50 
ECL80 0.00 
ECL82 0.79 
ECL83 2.80 
ECL84 0.74 

ECL85 0.96 
EC L86 0.96 
EC L805 0.98 
EF37A 2.50 
E F39 1.50 
EF40 4.50 
EF42 3.50 
EF50 2.50 
EF54 4.50 
EF55 4.95 
EF70 1.20 
EF73 3.50 
EF80 0.55 
EF83 3.95 
EF85 0.50 
EF86 2.25 
EF86 Mollard 

4.90 
EF136/CV4085 

6.00 
EF139 1.50 
EF91 1.95 
EF92 2.15 
E F93 1.50 
E F94 1.50 
E F95 1.96 
EF86/CV4085 

6.00 
EF97 0.90 
EF98 0.90 
EF1133 0.75 
EF184 0.85 
EF731 4.50 
EF800 11.00 
EF804S 19.50 
EF805S 25.00 
EF806S 25.00 
EF8I2 0.65 
EFL200 1.30 
E FP60 3.50 
EH90 0.72 
EK90 150 
EL32 0.96 
£L33 5.00 
E L34 2.96 
EL34 Mollard 
matched per 
pair 15.00 
E L34 Sie-
mans 4.50 
ELM 2.50 
EL36 Mullard 

3.95 
E1.37 9.00 
E L38 9.00 
EL41 3.50 
6L42 2.00 
EL7I 4.50 
EL81 6.06 
EL83 7.50 
£L84 Brinier 

0.95 
£L84 Mullard 

3.50 
EL84 Sie-
mans 2.50 
EL85 4.80 
E L86 1.75 
EL90 1.75 
EL9I 0.00 
EL95 1.76 
EL152 15.00 
E L360 6.75 
EL500 1.98 
EL504 1.95 
EL5C6 5.95 
EL509 6.25 
EL519 6.95 
E 2802 3.65 
61.821 8.95 
EL822 12.95 
EL L80 22.50 
EM34 12.50 
E M83 1.65 
EM84 1.65 
EM85 3.95 
EM87 2.50 
EN32 15.00 
EN9I 1.96 
EN92 4.50 
EY51 050 
EY70 7.50 
EY81 2.38 
E082 1.18 
EY83 1.60 
EY84 6.96 
EY86/87 0.50 
EY88 0.55 
6,91 8.50 
EY500A 1.50 
60802 0.70 
6235 1.00 
6240 2.75 
EZ41 2.75 
6280 0.75 
6281 0.75 
6290 1.50 
FW4-800 2.95 
G55/1K 0.00 
G 180/2M 8.96 
G240/20 9.00 
GC1013 17.50 
GC1OD 17.50 
GC10/4B 17.50 
GC10/4E 17.50 
GC12/41317.80 
0086W 4.00 
GDTIZOM 6.00 
GN4 6.00 
GNIO 15.00 
GRIOG 4.00 
GS1OC 10.50 
GSIOH 12.00 
GS12D 12.00 
GTIC 14.00 
G U20 38.00 
GU50 17.50 
001.11 13.50 
GXU3 24.00 
GXU5OSS 

14.50 

00501 1.50 
00802 150 
0232 2.150 
02233 4.50 
GZ234 2.50 
0Z231 4.50 
HBC90 1.95 
HF93 2.50 
HL41 3.50 
Ht.90 3.50 
91.130D 3.50 
KT8C 7.00 
KT33C 3.50 
KT36 2.00 
6144 4.00 
6145 4.00 
6161 5.00 
6163 2.00 
6186 USA 

9.95 
6166 GEC 

25.00 
6166 Sp Y sp-
ot 

19.60 
6167 9.00 
6177 Gold ion 

11.95 
6181 7.00 
6188 USA 

10.96 
6188 
Selectron 

16.00 
6188 Gold lion 

22.50 
KTW61 2.50 
KTVV62 2.50 
KTW63 2.00 
KTZ63 2.50 
1.87-20 95.00 
LS9B 6.95 
M508 195.00 
M5143 155.00 
M5I99 295.00 
M8079 6.00 
M8082 7.50 
M8083 3.25 
M8091 7.50 
M8096 3.00 
M8098 5.50 
M8099 5.00 
M8100 5.50 
M8136 7.00 
M8137 7.95 
M8161 650 
M8162 550 
M8I63 5.50 
M8190 4.50 
148195 6.50 
148196 5.50 
M8204 5.50 
148223 4.50 
148224 2.00 
148225 3.95 
ME1400 3.50 
ME1401 29.50 
14E1402 29.50 
MFILD6 4.00 
14548 5.50 
MU14 3.50 
N37 12.50 
N78 9.85 
092 1.50 
0A2WA 2.50 
093 2.50 
OB2 1.50 
0132WA 2.50 
003 2.50 
003 2.50 
0M4 2.50 

10.96 
6188 Selectron 

17.50 
6188 Gold bon 

18.95 
KTVV61 2.50 
615662 2.50 
KTW63 2.00 
61263 2.50 
LB7-20 96.00 
LS9B 8.95 
14508 195.00 
M5143 155.00 
MI599 295.00 
M8079 6.00 
148082 7.50 
M8083 3.25 
148091 7.50 
M8096 3.00 
148098 5.60 
M8099 6.00 
M8100 5.50 
M8136 7.00 
M8137 7.95 
148161 6.50 
M8162 5.50 
M8163 5.50 
148190 4.50 
M8195 6.50 
M8196 5.50 
M8204 5.50 
M8223 4.50 
148224 2.00 
148225 3.95 
ME1400 3.30 
ME1401 29.50 
10E1402 29.50 
MHLO6 4.00 
MS4B 5.50 
MU14 3.50 
937 12.50 
N78 9.85 
0A2 1.50 
0A2WA 2.50 
093 2.50 
OB2 1.50 
082WA 2.50 
0C3 2.150 
003 2.50 
0144 2.50 

0M5B 3.00 
0146 1.75 
ORP43 2.50 
ORP50 3.96 
P6I 2.50 
1,611 2.50 
PABC80 0.75 
PC86 0.75 
PC88 0.75 
PC92 3.50 
PC97 1.10 
PC900 1.25 
PCC84 0.40 
PC085 0.55 
PCC88 0.70 
PCC89 0.70 
PCCI89 0.70 
PCC805 0.70 
PCC806 0.30 
PCE82 0.80 
PCF90 0.55 
PCF82 0.80 
PCF84 0.65 
PCF86 1.20 
PCF87 1.25 
PCF200 1.80 
PCF201 1.80 
PCF801 1.35 
PC F802 0.86 
PCF805 1.25 
PCF806 1.00 
PCF808 1.28 
PCH200 1.60 
PCL82 0.85 
PCL83 2.50 
PCL84 0.75 
PCL85 0.80 
PCL86 0.85 
PC LE65 0.90 
PD500 5.95 
PEI -100 00.00 
PEN25 2.00 
PEN4ODD 3.00 
PEN45 3.00 
PE N4500 3.00 
PE N46 2.00 
PFL200 0.95 
prsé - • 1.75 
PL38 1.50 
PL8I 1.23 
PL82 0.60 
Pl.R3 0.52 
PL84 0.78' 
PL500 1.10 
PL504 1.15 
PL508 1.75 
F1.509 4.85 
PL519 4.95 
PL802 6.00 
PL802T 3.50 
PL82O 2.95 
PY32 0.80 
PY33 0.50 
PY81 0.70 
PT82 0.70 
PY83 0.70 
PY88 0.65 
PY500A 1.05 
P0800 0.79 
PY801 0.79 
063-300 72.00 
063-1750 

139.50 
063 5-700 

72.00 
065-3500 

595.00 
0E03-10 4.95 
0E08-200 • 

145.00 
00E02-5 19.50 
00E03-12 7.95 
00E03-20 

35.00 
00E06-40 

45.00 
00002-6 19.50 
00003-10 5.80 
00V03-10 
Mollard 16.00 
00V03-20 

25.00 
00006-40A 

27.80 
00006-40A 
Mollard 39.60 
00007-50 

55.00 
00203-20 

42.50 
00206 40 

45.00 
0575/20 1.50 
0575/40 3.00 
0592/10 5.00 
0595/10 4.86 
05108/45 4.00 
OS150/15 6.95 
OS150/30 1.15 
05150/40 7.00 
051200 3.05 
0S1202 3.95 
OSI203 4.15 
051205 3.95 
051209 3.15 
OS1212 3.20 
051213 5.00 
051218 5.00 
OU37 9.50 
.0003-12 6.50 
0006-20 29.50 
OV08-100B 

148.00 
003-125 72.00 
004-250 72.00 
004-400 as.00 
RIO 4.00 
RI I 4.50 
R16 12.00 
RI7 1.60 
R113 2.50 - - 

819 2.50 
R20 1.20 
R1169 56.00 
95559 9.50 
RG I -125 4.95 
R G I -240A 

14.50 
RG3-250A 6.50 
RG3-1250A 

35.00 
RK2K25 82.30 
RP0 ,13 2.50 
RPY43 2.50 
RPY82 2.50 
R113-250 15.00 
RR3-1250 

35.00 
56F17 5.95 
S6F33 28.96 
511E12 38.00 
530/2K 8.50 
S1 54,1 K 10.00 
S109,I K 18.00 
S130P 5.95 
SC1/800 5.00 
SC1/1100 6.00 
SC1/1200 5.00 
SC1/1300 6.00 
SCl/1400 0.00 
SP41 5.00 
SP6I 3.50 
ST11 5.00 
STV280/40 

11.95 
SU42 4.96 
TE32-5/300 

85.00 
162-300 

195.00 
1133-750 95.00 
T B3-2000 

450.00 
T8L2-305 '-

396.00 
18L2-500 

405.00 
TC04/10-02 

45.00 
71303-10E 

35.00 
1D03-10F 

35.00 
TDD2A 4.95 
TH328 850.00 
TH2321 4.95 
TP2620 5.50 
-rr 11 1.50 
1115 45.00 
TT21 45.00 
TT22 39.50 
73100 69.00 
TTR-31MR 

65.00 
TY2-125A 

85.00 
104 400 85.00 
TY7-60009 

1500.00 
TY8-600W 

365.00 
TYS2/250 

375.00 
U18-20 2.75 
1.119 11.95 
U24 2.00 
025 0.90 
U26 0.90 
U35 3.50 
U37 9.00 
U41 6.95 
L150 2.00 
U82 3.00 
U191 0.70 
U192 1.00 
U193 1.00 
U251 2.50 
U801 3.50 
UABC80 0.65 
UAF42 1.00 
UBF80 0.60 
UBC41 2.25 
UBC8I 1.50 
UBF89 1.00 
081.21 1.75 
UC92 1.20 
UCC84 0.70 
UCC85 0.00 
UCF80 1.00 
UCH21 1.20 
UCH41 2.50 
UCH42 2.50 
UCH131 1.00 
UCL82 1.75 
UCL83 2.50 
UF41 1.15 
UF42 1.15 
UF80 1.75 
UF85 1.20 
UF89 2.00 
UL41 7.50 
UL44 3.50 
UL84 1.50 
U1.85 0.85 
UU5 3.50 
UU6 6.00 
UU7 8.00 
UU8 9.00 
UY41 3.50 
0085 0.70 
02359;1K 

250.00 
V23813/1K 

295.00 
V2469/2K 

315.00 
V2406/1K 

225.00 
V241C/11( 

195.00 
0453 12.00 
VLS631 10.95 
VP4B 9.50 
VP41 4.93 
VR7-30 3.00 

Ynigl 2.50 

VR105/30 2.50 
VR150/30 2.50 
VU29 4.50 
VU39 2.50 
W2I 4.50 
W61 4.50 
W77 5.00 
W81M 4.50 
W729 1.00 
W739 1.50 
%24 4.50 
041 4.50 
0661)(65 4.95 
076M 1.95 
0C24 1.50 
0C25 0.50 
XFW47 1.50 
XFW50 1.50 
XG1-2500 

75.00 
XL628FT 7.50 
XNP12 2.50 
XR1-1600A 

40.50 
XR1-3200A 

79.50 
XR1-6400A 

149.50 
065 6.95 
001100 75.00 
YJ 1020 42.50 
031560 200.00 
011060 105.00 
011070 195.00 
01.1071 195.00 
01.1290 63.00 
YL 1440 4.30.00 
Z77 1.20 
2300T 8.00 
Z3020 12.00 
Z359 9.00 
Z520M 4.00 
2700U 9.50 
Z759 19.85 
ZE103U 18.05 
ZA1000 12.50 
ZA1001 1.50 
ZM1001 12.00 
ZM1005 8.00 
2M1020 6.00 
ZM1021 8.00 
IM1023 7.95 
ZM104I 14.00 
2M1082 9.00 
ZM1084 10.00 
ZM1175 6.50 
ZA41177 9.00 
ZM1202 55.00 
ZM1263 4.00 
1A3 4.80 
IAE4 3.50 
1AX2 3.50 
1622 10.00 
1827 55.00 
18354 45.00 
1B63A 75.00 
163 2.50 
1N5GT 2.50 
1P28 25.00 ' 
195 0.90 
155 1.50 
IT4 1.00 
1U4 1.75 
1U5 1.00 
10213 2.50 
2.93 16.50 
295159 11.50 
287 2.50 
2E322 69.50 
2C36 70.00 
2039.9 32.50 
203984 39.50 
2040 37.00 
2C42 29.50 
2043 60.00 
2051 2.50 
2005 1.50 
2021 1.95 
2021W 3.15 
2E22 40.00 
2E26 7.95 
2355 295.00 
2625 35.00 
21(25 Raytheon 

75.00 
2626 95.00 
21(29 250.00 
21(48 140.00 
21(56 250.00 
2X2A 5.00 
3.9/1078 12.00 
3.9/108.9 9.00 
39/1098 11.00 
3A/110K 12.00 
39/141K 11.50 
3.9/1463 7.50 
39/1473 7.50 
39167M 10.00 
3A3A 3.95 
3A4 1.10 
3A5 4.50 
3972 3.35 
3822 25.00 
3824 12.00 
3626 24.00 
3828 15.00 
3626 1.50 
3045 24.00 
3C030304 7 

650.00 
3005 1.50 
30219 29.50 
3E22 49.50 
3E29 39.50 
3EJ7 1.95 

0.40 
3J 1706 

1450.00 
31. 0.40 
304 2.50 
4-65A 65.00 

4-250A 79.50 
4-400A 87.50 
1000A 425.00 
4832 35.00 
46/5518 

125.00 
46079 1.75 
4626 1.95 
4C213 25.00 
4035 145.00 
4CX125C 
Etrnac 150.00 
4CO2508 45.00 
EICX2513130 

66.00 
4CO2501( 

115.00 
40250R 125.00 
40%3509 

100.00 
400350F 95.00 
40X1000A 

425.00 
ICX15008 

396.00 
40050009 

1000.00 
4021/4-125A 

85.00 
4032 126.00 
4057 2.25 
4007 2.25 
.43C6A 2.95 
44616 1.50 
44%150A 35.00 
J4%5009 350.00 
459/1020 9.50 
499 152M 9.00 
.561636 10.00 
`.5A170K 6.25 
:59-11301a 9.00 
;5A-206K 10.00 
59M8 2.15 
5998 1.20 
513-110M 10.00 
:513-254M 14.50 
513-255M 19.50 
.i5B-256M 15.00 
513-257M 15.00 
513-258M 14.50 
75022 125.00 
E5CL8A 2.50 
E5318136 

1950.00 
2.95 

5R4GB 5.50 
E5RIGY 4.95 
E5TA 5.95 
15189 1.95 
15U40 2.95 
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4.50 

ee 4.50 
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6158 3.20 
6201 6.45 
6205 6.95 
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6299 250.00 
6350 3.50 
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6550 RCA 

15.00 
6550 GE 10.95 
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7044 6.95 
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7189 5.50 
7193 7.50 
7199 7.50 
7247 4.95 
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7815 59.50 
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REQUIREMENTS. 
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NEWS 
DESK 

Telling bone 
Customers at four of The 

Royal Bank of Scotland's 850 
branches should now have 
completed a three-month 
trial of a new banking service 
called Phoneline. 
Speech recognition techni-

ques establish the identity of 
telephone callers and inter-
pret their spoken commands. 
A local-charge telephone call 
allows customers to ask for 
the balances of their 
accounts, obtain details of 
their last six transactions, 
request a cheque book or 
statement, pay bills or trans-
fer money between accounts. 
The computer will acknow-
ledge requests and answer 
queries using a natural-
sounding voice. 
Phoneline operates from 

ordinary telephones, and no 
additional equipment need 
be purchased by customers. 

Triple-bank Single-card 
Switch is a new debit card 

which enables customers to 
make payments electro-
nically in retail outlets. 
Midland Bank, National 

Westminster Bank and The 
Royal Bank of Scotland 
expect to be operating the 
scheme this autumn. It differs 
from other card systems as 
the processing will be 
entirely electronic. ATM/che-
que guarantee cards issued 
by the member banks will be 
swiped through point-of-sale 
terminals which store the 
details of the transaction 
after verification by customer 
signature. 
The information is subse-

quently passed to the mem-
ber banks on tape or via 
telecommunication links. It is 
then possible for the appro-
priate debits and credits to be 
completed in the normal che-
que clearing cycle. 
Sales above the £50 cheque 

card limit can be.guaranteed 
as retailers can obtain 
authorisation for higher 
transactions via the terminal 
or over the telephone. 

Improved musicassette 
Leading recorded music 

companies have joined 
forces in a European initiative 
to improve the quality of the 
musicassette. The Music Cas-
sette Quality Commitee 
(MCQC) of the German Pho-
nographic Industry Associa-
tion will seek the involvement 
of leading hardware manu-
facturers and testing insti-
tutes to develop generally 
accepted international stan-
dards of evaluation and toler-
ances. 
Recorded cassette sales 

initially suffered compared 
with LPs because cassette 
sound quality was poorer. 
Recent improvements to cas-
sette sound quality have 
helped sales to grow. MCQC 
research has revealed the 
great influence of the cas-
sette housing on final sound 
quality. Many musicassette 
customers apparently under-
estimate the effects of cas-
sette construction on play-
back quality. 
Azimuth deviation is the 

degree of misalignment of 
the tape with respect to the 
playback head. Azimuth 
deviation can cause 
diminished sound quality. 
Cassettes which are welded, 
instead of screwed, together 
tend to have smaller azimuth 
deviations, hence they sound 
better. 

THOR hammered 
Using a laser beam, Tandy 

claims that THOR-CD (Tandy 
high optical recording) can 
repeatedly record, playback, 
store and erase music, data or 
video on a disc that can be 
used with all existing CD 
audio and CD-ROM players. It 
is not yet for sale, though 
some expect it to be cheaper 
than alternative digital audio 
formats such as digital audio 
tape. 
The new playback technol-

ogy follows the same techni-
que used in conventional 
optical discs: a laser beam 
reads a series of microscopic 

pits in a light-reflecting disc. 
The difference is that the pits 
can be erased, allowing edit-
ing and re-recording, over 
and over again. 
However, a recent article in 

New Scientist (May 12, 1988) 
suggests that the technology 
is very similar to that disc-
losed in patents filed by 
Optical Data. The substrate in 
which the pits are created and 
erased looks similar to an ICI 
product. 
The record industry is likely 

to fight erasable CD very 
hard, possibly even harder 
than DAT. 

A band in the hand 
Jonathan Clark, chairman 

of the Federation of Com-
munication Services, today 
welcomed the government 
statement reaffirming the 
allocation of VHF Bands I and 
III to the mobile radio 
industry. 

'I am delighted the Govern-
ment has ended the damag-
ing period of uncertainty for 
.the industry. Once again the 
way is clear for the terrific 
expansion that has character-
ised mobile radio. 

'We estimate that the 
industry will provide at least 
10,000 new jobs over the next 
five years having by then 
grown five-fold since 1985. 
The guarantee of spectrum 
will allow our members to 
continue their forward drive 
into Europe and the rest of 
the world. The British mobile 
radio industry already has a 
substantial lead over foreign 
competitors in terms of 
technology and operating 
experience. 

'FCS has waged a tough 
and uncompromising cam-
paign to persuade the Gov-
ernment not to allocate the 
spectrum to the broadcasting 
industry. The effort has paid 
off.' 

Mobile growing pains 
This year's Mobile Radio 

Users' Association (MRUA) 
conference at New Hall,. Cam-
bridge, began with a speech 
about the growth of services 
and widening spectrum 
availability. 
Peter Lawrence, speaking 

for Industry and Consumer 
Affairs Minister, John 
Butcher MP, cited the launch 
of Band Ill. He proposed that 
common equipment stan-

dards aim to ensure competi-
tion between network oper-
ators and between infrastruc-
ture suppliers. In particular, 
common standards ensure 
fair and open competition 
between mobile radio sup-
pliers, according to the 
minister. 
He warned against assum-

ing that there will be less 
pressure to find more effi-
cient ways of getting mobile 
radio messages across or that 
a new spectrum will make it 
easier to meet future 
demands. Traditional PMR 
services do not yet appear to 
be moving to Band Ill where 
most of the initial traffic is 
new services. 

Pressing advantage 
British Telecom has pro-

vided an innovative link 
between Prestel, its national 
videotex service and 
Westminster Cable Tele-
vision. 
The new link gives its 6,500 

customers access to interac-
tive videotex services via 
existing remote control 
keypads and TV sets. The 
services are charged on a 
pay-as-you-view basis—seven 
pence a minute. 

In addition to business, 
travel and leisure information 
offered via the link, custom-
ers will be able to obtain 
electronic banking, teleshop-
ping and on-line stocks and 
shares information. 
Westminster Cable Tele-

vision uses BT Vision's 
switched-star network, 
developed by Mr Bill Ritchie 
who has been awarded the 
Martlesham Medal for his 
work. 
Switched-star networks 

approach the cost of tree-
and-branch networks and 
have all the advantages of 
star networks. In tree-and-
branch networks all the ser-
vices are sent from the head 
end to each subscriber. Sub-
scribers buy an unscrambler 
which unscrambles only 
those services that they have 
paid for. In a star network only 
those services requested by 
the subscriber are cabled 
from the head end to the 
subscriber. In a switched-star 
network there are trunk data 
highways which carry traffic 
to switching points. From 
these switching points the 
subscribers are cabled with 
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only those services they have 
requested. The switching 
points manage traffic on the 
highways and channel 
information to the subscri-
bers. 
Westminster Cable custom-

ers access Prestel via the new 
X25 gateway link without any 
special additional hardware 
on their premises. Currently 
the numeric keypads used by 
customers are not able to 
access the full range of 
Prestel services although 
there are plans to offer alpha-
numeric keypads with this 
ability. 

Satellite navigation 
Shipmate Marine Electro-

nics Ltd now markets inte-
grated navigation packages 
that take advantage of 
improvements to the network 
of global positioning system 
(GPS) satellites — GPS is now 
available in the UK around 12 
hours per day. By 1990, marin-
ers should be able to get a 
GPS position no matter where 
they are at sea. 

A typical system consists of 
a GPS receiver, Decca 
receiver, Transit satellite 
navigator and a video plotter. 
In one version, both GPS and 
Decca tracks are simul-
taneously plotted, monitored 
and compared to select the 
more appropriate track for a 
particular purpose. 
Shipmate claims that its 

most recent software con-
sistently gives better accur-
acies than either Decca or 
Loran C. The company also 
operates a GPS journal where 
predictable navigation per-
iods are updated on a daily 
basis. Anyone can obtain this 
information just by calling 
Shipmate's technical office 
(021-552 1718). 

Inmarsat buys its fourth 
The Inmarsat International 

Maritime Satellite Organisa-
tion (Inmarsat) has exercised 
an option to order a further 
Inmarsat 2 communications 
satellite from the Space and 
Communications Division of 
British Aerospace. 

The contract is for Inmarsat 
2 F4, the fourth satellite to be 
ordered from British Aeros-
pace. In April 1985, Inmarsat 
placed an order for three 
satellites, valued at US $150 
million, with an option to 
supply a further six. 
Inmarsat 2 F4 and the other 

three satellites will comprise 
Inmarsat's second genera-
tion space segment providing 
a global maritime mobile 
communications service. 
Operating at C- and L-band 
frequencies it will provide 
important ship-to-shore and 
shore-to-ship communica-
tions. 
The Inmarsat 2 series of 

satellites are based on the 
successful Eurostar three-
axis stabilised platform 
design and have a design life 
of 10 years. Inmarsat 2 F4 will 
be launched in 1991. 
The Inmarsat Organisa-

tion's first generation space 
segment currently operates 
Marecs communications 
satellites also supplied by 
British Aerospace. 

Marketing radio 
BBC Enterprises is setting 

up a new radio marketing 
section within its home 
entertainment department. 
Sue Anstruther, who heads 

the section, will be working 
with a producer and an assis-
tant to increase revenue 
already raised by BBC Enter-
prises from radio-related pro-
ducts, such as books and 
records, as well as through 
merchandising. Profits will be 
reinvested in future BBC 
programmes. 
The Radio Collection, is a 

series of classic programmes 
on audiocassette. This will be 
launched in the autumn at the 
BBC Radio Show, Earls Court 
The Lord of the Rings casset-
tes have already sold over 
15,000. 
As well as looking at the 

archives, the section will be 
examining how to exploit 
radio technology. This could 
extend, for example, to look-
ing at a range of uses for the 
transmitter network's spare 
capacity. 

What's on 
Where 

16 June: Video film presentation, 'SWLs 
in the Early Days of Radio'. Barry 
College of Further Education Radio 
Society, The Annex, Barry College, 
Barry to Bonvilston Rd, Barry, South 
Glamorgan, 7.30pm 

17 June: Talk on Planning Permission. 
Blackwood & District ARS, Oakdale 
Community College, 7pm. For further 
details contact Brian Mathews: (0495) 
243858 

22 June: VHF field day review, Farn-
borough & District RS, Railway Enthu-
siasts Club, 103 Hawley Lane, Farn-
borough, 8pm. For further details 
contact Tim Fitzgerald: (0276) 29321 

23 June: Talk on Antenna Surgery, 
Edgware & District ARS, Watling 
Community Centre, 145 Orange Hill 
Rd, Burnt Oak, Edgware. For further 
details contact Ian Cope: (07072) 65707 

23 June: Natter Night, North Wakefield 
Radio Club, White Horse Pub, Fall 
Lane, East Ardsley. For further details 
contact Steve Thompson: (0532) 
536633 

26 June: Longleat Amateur Radio Rally, 
Longleat House, Warminster, Wilts. 
For further details contact Brian: 
(0272) 848140 

27 June: Talk on VHF DXpeditions. 
Felixstowe & District ARS, Scout Hut, 
Bath Rd, Felixstowe, 8pm. For further 
details contact Paul Whiting: (0473) 
642595 

28 June: Talk on Practical Power Sup-
plies, Verulam ARC, RAF Association 
Headquarters, New Kent Rd, St 
Albans, 8pm. For further details con-
tact Hilary: (0727) 59318 

29 June: Eileen Medley DF Cup, Wirral & 
District ARC, Irby Cricket Club, Irby 
Mill Rd, Irby, Wirral, 8pm. For further 
details contact Alan Griffiths: 051-677 
7517 
1 July: An evening of popular lectures. 
'How Should a Mathematician Think 
About Shape?' by Professor DG 
Kendall, 7.30pm. Chaology' by Profes-
sor MV Berry, 9pm. London 
Mathematical Society, Great Hall, 
Sherfield Building, Imperial College, 
Exhibition Rd, London SW7. Admis-
sion is free, by ticket obtainable in 
advance from Miss Oakes, London 
Mathematical Society, Burlington 
House, Piccadilly, London W1V ONL, 
not later than 22 June. Please send an 
SAE. The same lectures will also be 
held on 11 July at 2.30pm and 7.30pm in 
the Eleanor Rathbone Theatre, The 
University of Liverpool. For tickets 
write including an SAE to Dr IR 

Porteous, Dept of Pure Mathematics, 
University of Liverpool, PO Box 147, 
Liverpool L69 3BX, before 30 June. 

2-8 July: A Special Event Station will be 
established at an International Girl 
Guide camp at Ai kerness, Evie, 
Orkney; callsign GB2ACO. Operation 
will be on HF, SSB, 80, 40, 20 and 
possibly 15m, primarily in the evenings. 
The WAB area is HY32 in the Orkney 
Islands. For further details contact 
Anne GM6WPA or Bill GM3IBU CITHR 

3-9 July: GB75MAL will be used by the 
Scarborough Special Events Group to 
celebrate the 50th anniversary of the 
steam locomotive Mallard's record 
breaking 126MPH run. Operation will 
be around 3725/7055kHz and 2m FM. 
For further details contact G4SSH, 
QTHR 
6 July: Lecture — When the Wind Blows, 
Fareham & District ARC, Portchester 
Community Centre, Westlands Grove, 
Portchester, Hampshire, 7.30pm. 
Details Bob: (0705) 250830 

13 July:Night on the air. Derby & District 
.ARS, 119 Green Lane, Derby, 7.30pm. 
For further details contact Kevin 
Jones (0332) 669157 

14 July: Video film presentation — 
'DXpedition to VP8 Land'. Barry Col-
lege of FE RS, The Annex, Barry 
College, Barry to Bonvilston Rd, Barry, 
South Glamorgan, 7.30pm 

15,16,17 July: RSGB 75 — National Con-
vention, NEC, Birmingham. For further 
details see RadCom 
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THE EARLY DAYS 
OF TELEVISION 

by P G Forsyth 

The earliest reference that I know of is 
a disclosure by a Mr Campbell in 1911. He 
described the idea of breaking up a 
picture with a flying spot of varying light 
intensity. The spot would scan the 
picture line by line from top to bottom. 
That is what present day television is 
based upon. Like many ideas, it predated 
the practical realisation because the 
techniques were not yet developed. 
Nothing much happened until the mid 

1920s. World War 1 stimulated interest in 
communications using crude vacuum 
tubes and wire telegraph equipment. 
Commercial interest in overseas and 
marine communications, along with the 
telephone, led to increased production 
of vacuum tubes on an empirical basis. 
Broadcasting on a limited scale started 
about 1922 using crystal receivers. 
Simple vacuum tube equipment came 

into use later on. When facsimile picture 
transmission on wire lines at very slow 
scanning rates was introduced, it was 
mostly used by newspapers. The pictures 
were scanned line by line and encoded 
digitally: black was represented by a one, 
a mark; and white was represented by a 
zero, a space. 
Research and development gradually 

became more organised and it began to 
receive commercial backing and direc-
tion. Mechanical devices had to be made 
more precisely to provide finer control in 
fields as diverse as printing presses, 
ship's engines and watches. A great deal 
of theory about servomechanisms and 
precise controls stems from this period, 
and electrical devices that we now call 
electronic devices started to evolve out 

of vacuum tubes. 
All this activity led to research into 

high-vacuum physics for photocells, 
neon lighting, X-rays and an understan-
ding of the behaviour of electrons, which 
coincided with breakthroughs in atomic 
physics by scientists such as Niels Bohr 
and Lord Rutherford. 
Nevertheless, the moment was still 

waiting for someone to demonstrate that 
television was indeed possible. That is 
why we owe so much to John Logie Baird 
who doggedly developed a method 
suitable for a scanning disc or a mirror 
drum. More importantly he caught the 
eye and ear of . the general public. 
Enthusiastic amateurs have described 
home-made equipment they used for 
receiving Baird whenever he was trans-
mitting from Crystal Palace. 

The idea of satisfying a consumer 
market took hold in the late 1920s. EMI at 
Hayes, Middlesex, had revolutionised 
gramophone recording and had assem-
bled a fine team under the leadership of 
Alan D Blumlein. In fact, Alan Blumlein 
was already thinking of stereo high-
fidelity records on a better material than 
shellac, and was also aware of the 
advantage of FM radio transmission. 
EMI was looking for further invest-

ments; it decided to make a full-scale 
effort to develop television and 
appointed Alan Blumlein as chief 
engineer. It was his ability, knowledge 
and infectious enthusiasm that made it a 
success. Eleven laboratories were set 
up: 
Chemical Lab: to find and prepare 
electroluminescent materials for picture 
tube phosphors 
Spectrographic Lab: to analyse the 
colours emitted by the fluorescent 
materials and mix them to produce a 
white light 
Glass-blowing Lab: to fabricate camera 

tubes (iconoscopes), laboratory glass-
ware, and picture tubes (kinescopes) 
Electron Gun Lab: to investigate elec-
tron lenses and design the guns for 
transmitting and receiving picture tubes 
Picture Tube Lab: to assemble and test 
picture tubes and to assist in developing 
large-scale production methods 

Photocell Lab: to develop and make TV 
camera tubes for the studio and mobile 
cameras 
Circuit Lab: to design the line, frame, and 
synchronising circuits that are neces-
sary to form the TV picture on the picture 
tube 
Radio Frequency Lab: to develop techni-
ques for measuring RF to the required 
degree of accuracy and to design and 
measure antennas, feeder cables, and 
RF equipment 
Transmitter Lab: to develop modulator 
circuits to drive the high-power transmit-
ters, both video and sound (the transmit-
ters came from Marconi Wireless 
Telegraph in Chelmsford) 
Cable Lab: to develop and design 
amplifiers, equalisers and cables for 
video transmission by underground 
cable 
Workshop: over 50 mechanics made all 
the hardware, cabinets coil winders, and 
parts for the laboratories 
Drawing Office: to design all television 
system assemblies 

In those days, the only parts that were 
readily available were those used in 
making radio receivers and gra-
mophones. Everything else was made 
from raw materials and chemicals, 
mostly by hand. The glass for picture 
tubes came from Pyrex as plain glass 
conical 'bottles'. 

The EMI Team (1931-1939) 

Chemical Lab 
Spectrographic Lab 
Glass-blowing 
Electron guns 
Picture Tube 

Photocell 

Circuit 

RF 

Transmitter 
Workshop 
Administrator 
EMI Director of Research 
TV Chief Engineer 

JW Strange 
SF Henderson 
H Neal 
FH Nicol 
LF Broadway (development) 
Mr Colbourne (production) 
JD McGee 
Mr Freeman 
M Bowman (manifold) 

JE James 
and others 
EC Çorke 
JL Pawsey • 
EW Lawrence 
CO Browne 
Dave Canfield 
GE Condliffe 
I Schoenberg 
Alan D Blumlein 

Deceased 
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CABLE TELEVISION 
by Jim Slater 

Va ious forrns of cable television have 
beer in existence for almost as many 
years as broaocast television. They have 
only received considerable attention in 
this country since the government's 
recent enthusiasm for using cable tele-
vision to further information technology. 

Wandering the hillsides 
Cable television initially provided pic-

tures and sound to people living in areas 
wher e satisfactory signals could not be 
received because the broadcasting 
authorities had not yet provided enough 
transn.itting stations. 
Raaio and electrical dealers, who were 

keen to expa,id into the newly arrived 
television business, rapidly realised that 
they would not be able to sell receivers 
unless customers could pick up satisfac-
tory signals. Many dealers experimented 
by vvanderiny over nearby hillsides, 
trying to find a spot where good pictures 
could oe received with suitable aerials. 
These pioneers then went on to tackle 

the problems of buying a small piece of 
land on which to put the receiving 
equipment, obtaining permission to run 
cable down the hillsides and along the 
streets of many a small town, and putting 
wires !nto the home of everyone who 
could ue persuaded to subscribe. 
Even now, when places like the United 

Kingdom have television coverage 
approaching almost 100% of the popula-
tion. mere are large numbers of very 
small communities which are geog-
raphicAlly isolated or hidden away in 
hollows where they are screened from 
any incoming television signals. These 
areas rely on signals being fed to them by 
wire. 

Popular choice 
Entrepreneurial dealers discovered 

that some of their aerials could pick up 
television broadcasts from transmitters 
intended to serve other areas. Generally 
speaking they could provide one or more 

extra programmes from the regional 
Independent Television companies 
around the country. In the border 
country of Wales, they could also offer 
their customers a choice of English or 
Welsh BBC transmissions. Although this 
choice was very popular, it proved 
politically controversial, so regulations 
were introduced to restrict cable ser-
vices to supplying one extra programme, 
and generally they were not allowed to 
provide locally inserted material. 

In spite of this unhelpful regulatory 
climate, cable services remained popu-
lar in a few areas, even after the 
transmitting authorities built local trans-
mitters, because the cable operators 
could provide a wider programme 
choice. These systems are the forerun-
ners of sophisticated cable services that 
are going to expand in the next few 
years. 

Networks of the future 
The wired networks of the future will 

be able to receive signals from many 
different parts of this country, and by 
satellite will be able to pick up and 
redistribute signals from all around the 
world. Local news and information, 
either as text or in audiovisual form, will 
be available 24 hours a day. Modern 
cable systems are two-way, so the viewer 
can talk back to the program provider, 
and take part in teleshopping and home 
banking. These services can be provided 
by almost any well-engineered cable 
network; the technology used is by no 
means crucial. 

Major divisions 
The two major divisions are usually 

MATV and CATV. 
MATV, master aerial television, gen-

erally refers to small distribution sys-
tems providing a service to blocks of flats 
and maisonettes, to office blocks, and 
even to small housing estates. Although 
early MATV systems used VHF distribu-

Simple cable service providing television signals to screened area 

Amplifier Area of poor reception where 
signals from broadcast transmitter 

Cable are screened by the hill 

tion, UHF transmissions have recently 
become the norm in the UK. As UHF 
equipment has improved in perform-
ance, more and more new MATV cable 
system builders are choosing the sim-
pler option of distributing television 
signals at UHF, without frequency con-
version, for their small and medium-
sized systems. 
Even with these small systems it 

sometimes proves necessary to change 
to different frequencies within the UHF 
band. This is to avoid strong interfering 
signals or problems with pre-imaging, a 
form of ghosting caused by signals 
picked up directly off the air. This tends 
to happen in areas close to a transmitter 
broadcasting the same programme. If 
the off-air signals are slightly displaced 
in time from the cable signals, then pre-
imaging will occur. The problem is 
commonly encountered when installing 
MATV systems in hotels and apartment 
blocks of many major cities. Provided 
that too many programme channels do 
not have to be converted, it is usually 
possible to eliminate the problem by 
finding alternative UHF cable channels 
which are not affected by the off-air 
signals. 
CATV, community antenna television, 

is the term applied to fairly large systems 
which distribute television signals to 
large numbers of homes in towns and 
villages. CATV systems usually contain 
special compensating equipment so that 
picture quality is not degraded over the 
many miles signals sometimes travel. 
CATV used to be known colloquially as 
television relay. Cable television usually 
refers to CATV systems, even if CATV is 
not mentioned specifically. 
Communal television is a term used in 

countries such as India. It applies to 
systems which use a master antenna to 
feed one or more centrally located 
television receivers set up in public 
places so that villagers can gather to 
watch the programmes. This should not 
be confused with CATV. 

Closed-circuit television 
Another acronym is CCTV. This stands 

for closed-circuit television, any system 
where television signals are generated, 
distributed and received entirely within 
the users' own premises. Such systems 
are frequently used for security in major 
office complexes and on factory sites. 
The pictures, often of a lower quality 
than broadcast television, are sent along 
cables to where the security guards sit, 
enabling them to maintain constant 
surveillance over many parts of the site. 
Cameras responsive to infrared radia-

tion are sometimes used to survey 
potential intruders without their know-
ledge. CCTV systems often monitor 
traffic congestion on motorways and at 
busy road intersections, and systems 
have even been developed which can 
read the number plates of moving 
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Wired network of the future 

vehicles. Closed-circuit systems may 
have pictures of lower quality, but they 
are not unsophisticated; many were 
among the first fibre-optic cable sys-
tems. We shall not consider CCTV any 
further. 

CCTV security system to guard factory premises 

Distribution technologies 
There are four major cable distribution 

technologies to be considered: the old 
HF (high frequency) systems, VHF (very 
high frequency) systems, UHF (ultra high 
frequency) systems, and technology 
significant for future cable systems, 
optical transmission. 

HF muttipairs 
Each of the television signals received 

at the master aerial, or head-end, as the 

combination of aerials and their associ-
ated amplifiers is often known, is 
translated from the incoming UHF or 
VHF frequency to a frequency in the 

Typical HF cable distribution system layout 

band between 3 and 30MHz, usually 
around 10MHz. Each programme is 
carried on its own discrete balanced pair 
of wires in a multiway cable which 
normally contains up to 12 pairs. Each 
uses the same high-frequency carrier. If 
four programmes are being distributed, 
four pairs of wires need to be taken into 
each viewer's home. The viewer selects 
the wanted channel using a switch 
connected to the pairs of wires, the 
switch is often remote from the receiver 
and sometimes contains the mains 
switch and a volume control. 
The receiver in the viewer's home once 

had to be a non-standard model which 
could receive the HF carrier signals. This 
initially caused unhappiness in the retail 
trade. Dealers felt that customers who 
were connected to one of the HF cable 
systems had little choice but to buy or 
rent the special HF receiver from the 
cable operating company, thereby limit-
ing their own chances of selling con-
ventional receivers. Eventually it 
became usual for the cable operator to 
offer an adaptor, sometimes called an 
invertor, so that standard UHF television 
receivers could be used. 
HF systems can translate sound sig-

nals to an appropriate HF frequency and 
handle them in the same way as the 
pictures. Sometimes extra sound radio 
programmes are carried over the same 
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CABLE TELEVISION  
pair of wires. However, television sound 
signals are more often distributed dire-
ctly at audio frequencies on a balanced 
pair of wires. 
HF distribution systems provide excel-

lent sound and vision, and are very good 
for covering large areas. This is because 
cable signal losses are generally very 
low at the frequencies used, and the 
number of repeater amplifiers is there-
fore kept to a minimum. The main 
restriction on the number of channels 
which can be transmitted is the number 
of pairs of wires available in the cable. It 
is not usually a practical proposition to 
increase the number of available chan-
nels once the system has been installed. 
This channel limitation, the need for 
fairly complex head-end equipment with 
frequency convertors and filters, and the 
unpopularity of having to use non-
standard receivers or adaptor boxes, 
have led to HF systems no longer being 
constructed. 

VHF systems 
Radio frequency signals received at 

the head-end, whether VHF or UHF, are 
converted to frequencies in the VHF 
band between about 45 and 225MHz, then 
are fed to the distribution network of 
coaxial cables. These days VHF distribu-
tion systems are usually used only on 
extensive CATV systems. The main 
reason for converting to VHF is that VHF 
signals of this type can typically travel 
distances of up to a kilometre or more 
along coaxial cables without amplifica-
tion. This means it is usually more 
economical to use VHF in terms of the 
provision of equipment instead of UHF, 
where cable losses will be much higher 
and amplification equipment will be 
required at much shorter intervals along 
the cable. 
The distribution frequencies used in a 

system have to be agreed with the Home 
Office. This minimises the possibility of 
interference between users. Ten VHF 
distribution channels are officially rec-
ognised in the United Kingdom (see 

Table 1 

Table 1). These frequencies may be 
slightly varied to avoid interference, and 
there are special techniques to allow the 
distribution of more channels. Table 1 
shows that the television sound trans-
missions are allocated carrier frequen-
cies 6MHz above the vision frequencies. 
Normally cable distribution services of 
this type also provide a choice of VHF 
sound radio programmes which are 
distributed on their original Band II VHF 
frequencies. The European over-air 
channel allocations for Bands 1, II, Ill, IV, 
and V are detailed in Table 2. 

VHF Band I 
VHF Band II 
VHF Band Ill 
UHF Band IV 
UHF Band V 

Television 
FM sound radio 
Television 
Television 
Television 

41-68MHz 
87.5-108M Hz 
174-225M Hz • 
470-613MHz 
615-890M Hz 

Not used for TV in the UK 

Table 2 

UHF television channels are 8MHz 
apart in the UK, which uses CCIR system 
I (Table 3). Different countries use 
different systems which may well involve 
different channel spacings, so it is 
important to estable the system para-
meters before trying to design a cable 
network. In the USA transmissions 
normally use system M which has a 6MHz 
channel spacing. 7MHz is the common 
channel spacing over much of Europe, 
where various systems are used. 

Table 4 shows how the USA spectrum 
from 54 to 400MHz is divided into 
different segments, often referred to just 
by its upper frequency limit. The system 
in the table would be called a 400MHz 
system, or a 52-channel system. Chan-
nels 2 to 13 were the first channels to be 
used; the others were added later. 
Channels 2 to 13 are known as the 
standard VHF channels, and can be 
received on any standard television 
receiver; no convertor box needs to be 
added at extra cost. 

Channel Code Vision Carrier Frequency Sound Carrier Frequency 

A 

R1 (B+2MHz)* 

D 
E 

G 
H 

45.75MHz 
53.75MHz 
55.75M Hz 

61.75MHz 
175.25MHz 
183.25MHz 
191.25MHz 
199.25MHz 
207.25MHz 
215.25MHz 

51.75MHz 
59.75MHz 
61.75MHz 
67.75MHz 
181.25MHz 
189.25MHz 
197.25MHz 
205.25MHz 
213.25M Hz 
221.25MHz 

Channels may be offset to reduce interference. They should then be referred to as channel 

A+0.5MHz, for example. 
• Channel R1 was adopted before large offsets became common and is not usually specified 

for new systems 

This is a powerful argument for 
restricting systems to 12 channels, 
particularly for small operators. The 
original 12 channels were chosen to 
minimise the chance of interference 
from their intermodulation products. 
With more than 12 channels the selection 
is far more complicated. 

Dual-cable system 
A fairly simple method of providing 

more than 12 channels without becoming 
involved in all manner of frequency 
extension problems is to put two 12-
channel cables around the network, 
instead of one. The two cables work 
independently of one another, and each 
carries a different set of 12 programmes 
on the same standard frequency chan-
nels. The customer has a two-way switch 
in his home, which allows his receiver to 
be connected to either of the two cables, 
thus doubling the choice of programmes. 
This system is widely used in the United 
States, although the maximum of 24 
programme channels is rarely provided. 
Strong off-air VHF transmissions can 
interfere with some of the cable chan-
nels. A few of these off-air transmissions 
are quite common, so cable systems in 
many areas wisely avoid using these 
channels for distribution, and a max-
imum of about 20 programme channels is 
normally offered. 
Another advantage of the dual-cable 

system is that once the simple and cheap 
two-way switch has been installed, the 
viewer can receive all the programmes 
on a standard receiver, whereas special 
convertors are required for an extended 
frequency band. The dual system can 
also cope with customers who only 
require or can only afford 12 channels. 
The second cable is not really a back-up 
for the first, since both carry different 
programmes. Nevertheless, if problems 
develop in one of the cables, a restricted 
service can still be maintained by using 
the other one. This should keep viewers 
far happier than if they were left totally 
without a service. It also gives the cable 
operator breathing space to carry out 
repairs or essential maintenance, with-
out having to shut down the system 
completely. 
This dual-cable system has become so 

popular with cable operators, because of 
its lack of technical complications, that 
many consultants now recommend two 
cables from the outset for systems using 
underground cable ducts. The cost of the 
extra cable is miniscule compared with 
the cost of digging up the ground to 
insert larger ducts, or of pulling extra 
cable through existing ducts. Even 
though the operator of a new network 
may have no intention of increasing its 
capacity, history has shown a growing 
demand for more channels, and a little 
forethought can save a great deal of 
money in the long run. 
Since the beginning of 1985 there have 
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 CABLE TELEVISION 

System 

G 

Channel 
Lines width (MHz) 

625 7 

625 8 

625 8 

525 6 

Vision 
bandwidth (MHz) 

42 

Vision/sound Vestigial 

separation (MHz) sideband (MHz) 

+5.5 0.75 

+5.5 0.75 

+6.0 

+4.5 

1.25 

0.75 

Table 3 

Description 

Low Band 

Mid Band 

High Band 

Super Band 

Super Band 

Channel Frequency 
number/letter range (MHz) 

channels 2-6 54-88 

channels A-I 88-174 

channels 7-13 174-216 

channels J-W 216-300 

channels AA-0Q 300-400 

Number of 
channels 

5 

9 

7 

14 

17 

Total number of bands 52 

Table 4 

been no over-air television transmis-
sions broadcast on VHF in the UK, and 
part of Bands I and I II are now allocated 
to mobile radio services. Other Euro-
pean countries will continue to transmit 
television programmes on VHF Bands I 
and III as well as on UHF Bands IV and V. 
Recent suggestions indicate the UK 
government may change its mind and 
allow parts of the VHF bands to provide 

more terrestrial TV channels in the 
future. 
VHF signals presented no real prob-

lems in the days when dual-standard 
VHF/UHF receivers were readily avail-
able in the UK. Now that single-standard 
UHF receivers are the norm it is 
necessary to use an adaptor, commonly 
called an upconvertor or translator, to 
provide a satisfactory signal for the UHF 
television receiver. When upconvertors 
are used, even greater care than usual 
must be taken to see that signal levels 
available at the system outlets are kept 
within strictly defined limits, since the 
whole system has a reduced effective 
dynamic range, ie the range of signal 
levels it can cope with. In those countries 
that use Systems B and G for television 
transmissions, such as Austria, West 
Germany, and Switzerland, receivers are 
fitted with VHF/UHF tuners as standard, 
so the need for convertors does not 
arise. 

British Standard BS6330:1983 6.2.3. 
recommends that systems using conver-
sion to VHF to overcome the problems of 
cable losses over long transmission 
systems should be designed to reconvert 
the signals back to UHF at local 

distribution points, using channels that 
are not in use for local off-air signals. 
Such a reconversion would allow stan-

Simple VHF cable distribution system layout 

dard UHF only receivers to be used. 
Even in large CATV systems the 

demarcation lines between VHF and 
UHF are less rigid than they used to be. 
Although the increase in cable attenua-
tion at higher frequencies makes it 
significantly more expensive to operate 
above about 450MHz, some modern 
systems do use the whole of the VHF and 
UHF spectrum, right up to about 860MHz. 
A system in Vienna even uses twin cables 
for the long-distance trunk feeders. 
These carry 47-300MHz VHF signals 
which are converted by multiplexing 
them in substations. This makes the 
signals available to subscribers over just 
one cable which carries as many as 18 TV 
and 14 FM radio signals in the frequency 
band from 47 to 860M Hz. 
VHF systems have translation equip-

ment at the head-end and in the viewers' 
homes; UHF systems do not. VHF 
systems have greater distances between 
repeater amplifiers than UHF systems, 
otherwise, modern UHF and VHF sys-
tems have layouts which are almost 
identical. 

In the next part we shall look in detail at 
a fairly typical modern wired system, 
which could equally well use VHF and/or 
UHF frequencies for television distribu-
tion. The extra equipment needed for 
VHF systems will be discussed when we 
come to the appropriate parts of the 
network. 
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Ray Marston continues his investigation of IC audio processing circuits 
by looking at the use of OTA devices in amplitude-control applications 

Using transconductance 
All the audio processing circuits we 

have looked at so far have been designed 
around conventional voltage-in/voltage-
out operational amplifiers (op amps). A 
voltage-in/current-out type of op amp 
can also be used in many audio proces-
sing applications. The gain of these 
devices, known as operational transcon-
ductance amplifiers (OTAs) is externally 
variable via one control terminal. 

Figure 1 shows the standard circuit 
symbol and basic operating formula of 
the OTA. The device has conventional 
differential voltage input terminals, 
which accept inputs e, and e2, and gives 
an output current that equals the 
difference between these signals multi-
plied by the OTA's transconductance 
(g,,) value, which in turn typically equals 
20 times the external bias current. Thus, 
the gain can be controlled by the bias 
current which, in practice, can easily be 
varied over a 10,000:1 range. 

Fig 1 Symbol and basic formulae of a 
conventional OTA 

OTAs are reasonably versatile devices. 
They can be made to act like voltage-
in/voltage-out op amps by simply feeding 
their output current into an external 
resistor, which converts the current into 
a voltage. The OTA's gain can be voltage-
controlled by applying the control vol-
tage to the device's control terminal via a 
series resistor, which converts the 
voltage into a current. By using these 
techniques, the OTA can be used as a 
voltage-controlled amplifier (VCA), as an 
amplitude modulator, or as a ring 
modulator or four-quadrant multiplier. 

DIL OTAs 
The two best-known versions of the 

OTA are the CA3080 and the LM13600. 
The CA3080 is a simple first-generation 
device that can accept bias currents in 
the iange 100nA to 1mA and can operate 
from split power supplies in the 2 to 15V 
range; the device is housed in an 8-pin 
DIL package ( Figure 2). A minor defect of 
this IC is that it generates a certain 
amount of signal distortion. 
The LM13600 is an improved second-

generation version of the OTA, and 
incorporates linearising input diodes 

Fig 2 Outline and pin notations of the CA3080 (top) and LM13600 (bottom) 

Fig 3 AC-coupled 40dB inverting amplifier 

that greatly reduce signal distortion, 
plus a coupled output buffer stage that 
can be used to give a low-impedance 
output. The LM13600 is actually a dual 
operational transconductance amplifier, 
see Figure 2. 

Basic OTA circuits 
The CA3080 and LM13600 are very easy 

to use. This section is about fixed-gain ac 
amplifier applications. First the CA3080, 
its pin-5 lbas terminal is actually con-
nected to the pin 4 negative supply rail 
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Fig 4 Inverting ac amplifier with near-unity overall voltage gain 

Fig 5 Non-inverting ac amplifier with buffered output 

Fig 6 Typical distortion levels of the LM13600 

F7g 7 x5 to x100 gain ac amplifier 

via an internal base-emitter junction, so 
the biased voltage of pin 5 is about 600mV 
above the pin 4 voltage. lb,as can thus be 

obtained by connecting pin 5 to either 
the common rail or the positive supply 
rail via a current-limiting resistor of 
suitable value. 

Figure3shows a simple but instructive 
way of using the CA3080 as an ac-coupled 
inverting amplifier with a voltage gain of 
about 40dB. The circuit is operated from 
split 9V supplies, so 17.4V are generated 
across bias resistor R3,,which thus feeds 
roughly 500pA into pin 5 and thus causes 
the IC to consume 1mA (20 times 1,,,„,) 
from its supply rails. 
At a bias current of 500pA the g, of the 

CA3080 is about 10mmho. The output of 

the Figure 3 circuit is loaded by a 10k 
resistor R4, and thus gives an overall 
voltage gain of 10mmho x 10k = x100, or 

40dB. The peak current that can flow into 
this 10k load is 500pA (equal to Ibas), so 
the peak available output voltage is ±5V. 
The output is also loaded by a 180pF 
capacitor C2, which limits the circuit's 
output slew rate to about 2.8V/ps. 
Each of the two OTA devices housed in 

the LM13600 package can be used in 
exactly the same way as the CA3080 
shown in Figure 3. One of the main 
features of the LM13600 is the I inearising 
diodes that help reduce signal distor-
tion, therefore each half of the device is 
best used as an inverting ac amplifier by 
wiring it as shown in Figure 4. The two 
input diodes are biased via R3 with 
current ID which flows to ground via R2 
and R4. 
Note that in this circuit the input signal 

is applied to the non-inverting input 
terminal via R1. Also note that R1 and R2 
form a voltage divider that attenuates the 
input signal, and that the circuit conse-
quently gives an overall voltage gain of 
slightly less than unity. The gain of this 
circuit is in fact proportional to the value 
of lb,as /ID , and can thus be varied by 
altering the value of either or ID . 
The above circuit can be made to act as 

a non-inverting amplifier by modifying 
the input circuitry as shown in Figure 5, 
which also shows how it can be made to 
give a low-impedance output using one 
of the IC's internal buffer amplifiers. This 
modification enables the R6 value to be 
increased to 33k, so the overall voltage 
gain increases too. 
The graph of Figure 6shows the typical 

signal distortion figures that are 
obtained from the LM13600 when used 
with and without the internal linearising 
diodes. With an input signal voltage of 
20mV peak-to-peak the device generates 
less than 0.02% distortion with the 
diodes; about 0.3% without them. At 
40mV input these figures rise to 0.035% 
and 1.5% respectively. 

CA3080 variable-gain circuits 
Figure 7 shows how the basic Figure 3 

inverting amplifier circuit can be mod-
ified so that its gain is variable from x5 to 
x100 via RV2, which enables 'bras to be 
varied from 12.4pA to 5274A. In this type 
of application the input bias levels of the 
IC must be balanced so that the output dc 
level does not shift as the gain is varied. 
This is achieved via offset-nulling preset 
pot RV1. Set RV2 to its minimum 
(maximum gain), then trim RV1 to give 
zero dc output. 
The Figure 7 circuit can be converted 

into a voltage-controlled amplifier (VCA) 
by removing R4 and RV2 and connecting 
the V1,, voltage-control input to pin 5 of 
the CA3080 via a 33k series resistor. In 
this case the circuit will give a gain of 
x100 when V1„ equals the voltage on the 
positive supply rail, and will give almost 
zero gain when VIr, is 600mV above the 
voltage on the negative supply rail. To 
give the full range of gain control, Vi,. 
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must be referenced to the negative circuit, in which V,„ is referenced to the 
supply rail. common (zero) supply rail rather than 
Figure 8 shows a more useful VCA the negative rail. The 741 op amp and 01 

Fig 8 Voltage-controlled amplifier 

Fig P Voltage-controlled amplifier 
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Fig 10 Stereo VCA 

are wired together as a linear voltage-to-
current converter (with a 100pA/V con-
version rate) which responds to positive 
V,„ values only. When VI„ equals zero or 
less, the VCA gives almost zero gain. 
When VI, equals 5V, the VCA gives a 
basic gain of x 100. Rx is wired in series 
with the signal input line. Rx and R2 form 
a potential divider that reduces the pin 2 
input signal amplitude (hence the overall 
voltage gain) of the VCA circuit. In 
practice, the Rx value should be chosen 
to limit the pin 2 signal voltage to a 
maximum of 20mV peak-to-peak. This 
minimises signal distortion. 

LM13600 variable-gain circuits 
The LM13600 OTA can be used (with or 

without its linearising diodes) in any of 
the basic variable-gain amplifiers 
described above. Figure 9 is an example 
of a VCA using linearising diodes. The 
gain control voltage is referenced to the 
negative supply rail. This circuit gives a 
gain of x 1.5 when VI„ equals the voltage 
on the positive supply rail. It gives an 
attenuation of 80dB when V1„ equals the 
voltage on the negative supply rail. 

Figure /Oshows how two of the Figure 9 
circuits can be joined together to make a 
stereo VCA unit controlled by a single 
input voltage. This voltage can be 
derived from a volume control pot wired 
between the two supply rails, in which 
case a 10pF capacitor can be wired 
across the lower half of the pot so that 
the circuit acts as a noiseless volume 
control system. 

Amplitude modulation 
A VCA circuit can be used as an 

amplitude modulator (AM) circuit by 
feeding a carrier signal to its input 
terminal and using a modulating signal to 
control the output amplitude via the 
gain-control input terminal. 
Figure 11 shows a CA3080 used in a 

dedicated version of such a circuit. 
The Figure 11 circuit acts as an 

inverting amplifier; its dc gain is fixed by 
R4 and R6, but its ac gain is variable by 
signals applied via 02. Input bias 
resistors R1 and R2 have low values to 
minimise the noise levels of the IC and 
eliminate the need for external slew rate 
limiting. Offset biasing is applied via R3-
RV1. The carrier input signal is applied to 
pin 2 of the IC via potential divider Rx-R1; 
when Rx has the value shown, the circuit 
gives almost unity overall voltage gain 
with zero modulation input; the gain 
doubles when the modulation terminal 
swings to +9V, and falls to almost zero 
(actually —80dB) when the terminal 
swings to —9V. 

Finally, Figure 12 shows an LM13600 
version of the amplitude modulator 
circuit. 

Instantaneous polarity 
In Figures 11 and 12 the instantaneous 

polarity of the output signal is deter-
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Fig 11 (right) CA3080 amplitude modulator. 
Fig 12 (below) LM13600 amplitude mod-
ulator 

• 9V 

Carrier 
in 0  

OV 

Il  
Cl 
470.1 
VR1 
100k 

of het 

Ra 
33k 

R3 
47k 

3 

R2 
UN 

7 

CA3080 

33k 
C2 
2.2 

RN Re 
100k 10k 

 °Modulation 
input 

 ()out 

OV 

 0 9V 

Cart-14er 
Input 

CI RI 
470n 

Modulatron 
..P.t 0- —11--

C2 
202 

OV 0  

27k 

RI 
101i 

13 1 
1,2 

15 LM 3600 

14— • 

R2 
470R 

R3 
470fl 

16 

Re 
10k 

12 10 
9 • 

21t 
R5 
33k 

9 

Re 
4k7 

 0 9V 

 00.e 

 00V 

 0 sv 

mined entirely by the instantaneous 
polarity of the carrier input signal, which 
has two possible states (positive or 
negative). The instantaneous polarity is 
independent of the modulation signal, 
which has only one possible state 
(positive). This type of circuit is thus 
known as a 2-quadrant multiplier. There 
is another type of modulator circuit, 
known as a ring-modulator or 4-quadrant 
multiplier, in which the output signal 
polarity depends on the polarities of 
both the input signal and the modulation 
voltage. Practical examples of these will 
feature next month. Rawl 
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COLOUR MONITORS 
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Input Ideal portable equipment etc. &polled with full data Fully DIABLO OUME, WORDSTAR compatible Many features In. rem etc Many other features LED Status indicator Smart moulded 

Brand New £6500 (B) clue full width plaffen - up to 15' paper, host of available daisy wheels. case Mains powered Budt to BS safety scs Many other uses for TV 
KGM 324 9' Green Screen, Little used fully cased, mains pewee(' single sheet paper handling. superb quality e'rn Supplied complete sound or video etc. Supplied BRAND NEW with full 1 year guarantee 

and in excellent condition 
high res monitors with standard composite video input FIJI}, tested 

£49.00 (E) wheel BRAND NEW 
win user manual & 90 day guarantee plus FREE dust cover & ciail. Carnage code (B) 

Only £225.00 ( 
217' Black & White monitors by AZTEK, COTRON 6 NATIONAL 
All solid state, fully cased monnors, ideal for al types of AV or CCTV 
applications Units have standard composite video inputs with in-
tegral audio amp and speaker Sold in good used condition- full , 
tested with 90 day guarantee Only [85.00 (F) 

PRINTERS 
"'Ph". 

HAZELTINE ESPRINT Small desktop 100 cps print speed with both 
RS232 and CENTRONICS interfaces Fill pin addressable graphics 
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150-SWuptot45 paper handling £225.00 E 
150-GR up to 145 paper tius full graphics £245.00 E 

When ordenng please specify RS232 or CENTRONICS interface 

POWER SUPPLIES 
All power supplies operate from 220-240 v AC Many Cher types from 
3v fo 10Kv in stock Contact sales office for more delads 
PLESSEY P112/2 Fully enclosed 12v DC 2 amp PSU Regulated and 
protected Dim cm 13 5x 11 x 11 New £18.95 (El) 
AC-DC Linear PSU ouptuts of u 5v 5.5a. -5v 0 6a, + 24v Sa Fully r 
lated and shonproof OM cm 29 x 12.5 x 7 New [49.50(C) 
POWER ONE PHC 24v DC 2 amps Linear PSU fully regulated 

New £19.95 (B) 
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x 27 x 12 5 Current list price [190 Our price New £59.95.00 (C) 
FARNELL G6/40A Compact 5v 40 amp switch mode fully enclosed 
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Special Offer 
EXPERIMENTORS PSU 
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£16.95 (c) 
Made to the highest spec for BT this unit gNes several fully 
protected DC outputs most suited to the Electronics Hobbyist. 
- 5v 2a. 6-12v la.- + 24v la and + 5v fully floating at 5&re 
Ideal for school labs etc Quantity discount avalable 
Fully tested with data RFE = Removed From Equipment 

The AMAZING TELEBOX 
Converts your monitor Inti4 

QUALITY COLOUR TELEVISION 

MONOCHROME 

FLOPPY DRIVE SCOOP 
Drives from Only £39.95 

A MASSIVE purchase of standard 5 25' disk drives enables us to 
offe you prime product at all time supe low' prices All units unless 
stated are removed from often BRAND NEW equipment. fully 
tested and shipped to you with a full 120 day guarantee. All units 
offered operate from • Sand • 12 volts DC are of standard size and 
accept the common standard 34 way interlace connector 
TANDON TM100-2A IBM compatible 40 track double sided 

Only £39.95 (B) 
TANDON TM101-4 FH 80 track double sided Only £49.95 (B) 
JAPANESE Half Height double sided drives by Canon, Tec, 
Toshiba etc. Specify rellp OF 80 track Only £75.00 (B) 
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Brand New £115.00 (B) 

DISK DRIVE ACCESSORIES 
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SUGART 851 double sided refurbished £260.00 E) 
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tor BRAND NEW £275.00 (E) 
SPECIAL OFFER Dual 8" drives with 2mb capacity in smart casé 
with integral PSU ONLY £499.00 (F) 

COMPUTER SYSTEMS 
TATUNG PC2000. Big brother of the famous EINSTEIN the 
TPC2000 professional 3 piece system comprises Quality tire res 
GREEN 12 monitor Sculptured 92 key keyboard and plinth und con-
taining the Z80A CPU and all control electronics PLUS 2 integral 
TEAC5.25- 80 track double sided disk drives. Many other features 
include Dual r IBM format disk drive suppodk Serial and parallel 
outputs full expansion port, 64k ram and ready to run software Sup-
plied comrade with CPM, WORDSTAR, BASIC and accounts pack-
age BRAND NEW 

Full 90 day_guarantee 
Original price OVER£1400 

EQUINOX OMS) S100 system capable cd running either TURBO or 
standard CPM Unit features heavy duty box containing a powerful 
PSU. 12 slot S100 backpdane. & dual e double sided disk drives 
TWO individual Z80 cpu boards with 192k of RAM allow the use of 
multi user software with upto 4 RS232 serial interfaces Many other 
features include battery backed real time clock. all IC' s socketed etc. 
Units in good condition and tested prior despatch no documentation 
at present hence price of only £245,00 (F) 
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NDR 8840 High Speed Printers 

Only £449!I  

Most of the items in this Advert plus a whole range of other 
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at our 

** South London Shop ** 
Located at 215 Whitehorse Lane, London SE25. The shop is 
on the main 68 bus route and only a few mies from the main 
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come. Shop callers also save the cost of carnage 

MODEMS 
Modems to suit all applications and budgets 
Please contact our technical sales staff you 
require more Information or assistance 

SPECIAL PURCHASE 
V22 1200 baud MODEMS 

ONLY £149! I 
MASTER SYSTEMS type 2/12 microproces-
sor controlled V22 lull duplex 1200 baud. This 
fully ET approved modem employs all the latest 
features for error free data comms at the stag-
gering speed of 120 characters per second, 
saving you 75% of your BT phone bills and 
data conned time II Add these facts to our 
give away price and you have a superb buy!! 
Ultra slim unit measures only 45 rnm high with 
many integral features such as Auto answer. 
Full LED status indication. RS232 interface 
Remote error diagnostics. SYNC or ASYNd 
use. SPEECH or DATA switching, integral 
makis PSU. 2 wire connection to 191T line etc. 
Supplied fully tested. EXCELLENT slightly used 
condition WM data and full 120 day guarantee. 

LIMITED 
QUANTITY Only £49 fr» 

CONCORD V22 1200 baud as new £330.00(E) 
CONCORD V22 1200-2400 BIS £399.00 (g) 
RIXON Ex BT Modem 27 V22 12W £225.00 (E) 
DATEL 4800 / RACAL MPS 4800 EX BT 
  for 4800 baud sync use £295.00 (E) 
DATEL 2412 2780/3780 4 wire rixxierri unit 
EX BT tully tested. [199.00 (E) 
MODEM 20-1 75-1200 BAUD for use with 
PRESTEL etc EX BT lily tested £49.00 (E) 
TRANSDATA 307A 300 bauff acoustic coupler 
with RS232 I/O Brand New £49.00 (E) 
RS232 DATA CABLES 16 ft long 25w 0 plug to 
25 way D socket Brand New Only £9.95 
As above but 2 metres long f4.99 A 
BT plug & cat» for new type socket £2.95 A 

TV SOUND 
& VIDEO 
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ONLY 

£29.95 
TELEBOX. ST for monitors with composite video input £29.95 
TELEBOX STL as ST- but fitted with integral speaker £34.95 
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r I) \ I \ ,hect ocquest P. \I tetra.. ,C1,400% .SI 

RECHARGEABLE 
BATTERIES 

Ma ntenance free, sealed londle LEAD ACID 
A300 12v 3 Ah £13.95 r,} 
A300 6v 3 Ah £9.95 A 
A300 6-0-61/1 8 Ah RFE £5.99 A 

NICKEL CADMIUM 
Quality 12 v 4 Ah cei_pack Originally made 
for the TECHNICOLOUR video company, 
this wit contains 10 high quality GE niced, D 
type cells, configured in a smart robust 
motided case with DC output connector Dim 
cm 19 5 x 4 5 x 12 5 Ideal portable equipment 
etc BRAND NEW £24.95 (8) 
12v 17 Ah Ultra rugged all weather. virtually 
indestructabie refillable NICAD stack by 
ALCAD. Unit features 10 x individual type 
XL1.5 cells in wooden crate Supplied to the 
MOD and made to deliver exceptionally high 
output currents & withstand long periods of 
storage in discharged state Dim cm 61 x 14 x 
22 Cost over [250 Suppled unused & tested. 

ratee.h..nr,reAD cells £ 956 °y° 
Removed from equipment and believed In 
good but used condition. 'F' si» 740 6 for 
£8 (B) Also 'D' size 4Ah 4 for £5 (8) 

BRAND NEW 85 Mb 
Disk Drives ONLY £399 

End of line purchase enables this brand new 
unit to be offered at an all time super low price 
The NEC D2246 r 80 Mb disk drive features 
full CPU control and industry standard SMD 
interface, Ultra high speed data transfer and 
access times leave the good old ST506 inter-
face standing Suple  BRAND NEW with 
full manual Only £399.001E) 
Dual drive, plug in 135 Mb sub system for IBM 
AT unit in case with PSU etc [1499.00 (F) 
Interface cards for upto 4 dives on IBM AT 
etc available Brand new at £395.00 

COOLING FANS 
hccporor hre pan. i I ell and RI I I. \Ill I arth our 

rancor DNA \ I/ \I \I roolIng Lin. 
AC FANS Specify 240 or 110 v 
3" Fan dim 80 x 50x38 £8.50 1 
3.5' ETRI slirnline 92 x 92 x 25 f9.95 B 
4" Fan Dim 120 x 120 x 38 £9.95 B 
As above - TESTED RFE Only £4.95 C 
lfr round x 3.5' Rotron 10v [10.95 B 
DC FANS 
Pepsi Miniature DC fans 62x62x25 mon 
Order 812 6-12v or 814 24v £15.95 A 
4" 12v DC 12w 120 x 120 x 38 £12.50 B 
4" 24v DC 8w 120 x 120 x 25 £14.50 B 
BUHLER 12v DC 62 mm £12.95 A 

il'Pi'iri,.lhcn lanr.andhlrmers rn mock i Al I 
or \\I' for 1111 ,IS, 

SPECIAL INTEREST 
Please call loi avallabey or further info 

RACAL-REDAC real tkne, colour drafting 
PCB layout system £3950 
DEC VAX11/750 inc 2 Mb Ram DZ. and full 
doc etc Brand New [8500 
HP7580A 8 pen digital Al drum plotter with 
IEEE interface As New £4750 
CHEETAH Telex machine [995 
1.5 kw 115v 60 Hz power source [950 
500 watt INVERTER 24v DC to 240v AC sine 
wave 50 Hz output £275 
SOLDER SYSTEMS tin lead roller tinning 
machine for PCB manufacture f 150 
CALLAN DATA SYSTEMS multi user INTEL 
based UNIX system complete with software 
and 40 Mb winchester disk drive. f2750 
WAYNE KERR RA200 Audio, real time Ire-
quenoy response analyzer £3000 
TEKTRONIX 1411/R PAL TV test tstiogoonel 
standard 
TEKTRONIX R140 NTSC TV test signal 
standard £675 
HP 3271A Corredator system £350 
PLESSEI portable Microwave speech / data 
link ,12v DC. 70 mie rangeThe per £275.00 
19' Rack cabinets 100's in stock from £15.00 

DISPLAY 
-ELECTRONICS-

All prices for UK Mentand UK Customers must ADDIS% VAT to total order value. Minimum order. cash ES, Credit Card [10. Once account orders from 
Government Depts. Universities. Schools it Local Authonles welcome - minimum account order value £25. Carnage charges (Al f 1 50.19) f 3 50. (C) 
C6 50 (0)f 8 50 (E) f 10 00 (F) [IS (G)Call Ai goods are suppled subject ?dour standard conditions oi sale Al guarantees given on a return to base oasis 
we reserve the right to change preces It soeoficarions.4hout Orin, not,. Bulk trade 8 expon endumes most welcome 

MAIL ORDER & OFFICES 
Open Mon-Fn 9 30-5 30 

32 &win Way. 
Upper Norwood, 
London 5E19 35F 

LONDON SHOP 
1000s of Bargains for cal lare 

Open Mon-Sat 9-5 30 
215 Whitehorse Lane. 

uth Norwood. London SE2  

DISTEL C) The ORIGINAL 
FREE of charge dial up data base 

1000 sot items into ON LINE NOW. 
300 bateJ 01 679 1888, 120075 01 679 

6183 1200 FDX 01 6798769 

r._ 01  ALL ENQUIRIES 
679 441.; 

FAX 01 679 1927 
TELEX 894502 

et\ 
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THE TELEVISION CAMERA 
What Lies Behind the Lens? 

by Dr CJ D Catto 
Widespread use of lightweight TV 

cameras for security and surveillance, in 
home VCR systems and even in vehicles 
has tended to make us take for granted 
the TV camera tube and its derivatives. 

In the early days of broadcasting, it was 
the electronic image pick-up tube, 
developed at EMI's laboratories, that 
won against the Baird system. It is 
obvious, with hindsight, why the 
mechanical scanning arrangement of 
the Baird system was ousted by an 
electromagnetically scanned tube: 
image quality and equipment size. See 
Figure 1. 
A descendant of EMI's original Emitron 

camera is the vidicon tube, which 
remains the workhorse of industrial 
systems. It is a rugged device, produced 
in quantity for a modest cost. 

Optics 
The correct choice of lens is very 

important when building a TV camera. 
This may well require motorised iris and 
focus in a surveillance application. The 
iris diaphragm copes with the wide range 
of light levels encountered and should 
have at least seven stops, eg f1.4 to f16, 
equivalent to an illumination range of 
128:1. Figure 2 shows how the light 
entering the TV pick-up tube via the lens 
must have a spatial resolution of about 
0.02mm for a tube target of %in diameter, 
and the faceplate of the latter must be 
made of optically flat glass. A good 
quality lens is essential to reduce 
vignetting, an effect similar to that seen 
in Victorian photos where the image 
becomes extinct towards the edges. 
Even so, TV tubes tend to contribute 

Fig 1(a) Baird's System; (1,1 Method used by RCA and EMI 

some 'shading' of their own, and electro-
nic compensation of the video signal is 
sometimes added to reduce it. 

Fl 2 Spatial resolution at tar et 

Photosensitive surfaces 
In the vidicon, the surface that detects 

the incoming light is generally selenium 
oxide, deposited onto the inside :t the 
glass faceplate. The Philips Plum hiron 
employs lead oxide, as this offers -ietter 
sensitivity and reduction in lag. ' ight 
from the incident scene is integrated on 
the target during one TV frame, -e the 
total number of photoelectrons received 
per picture element from one framescan 
to the next are allowed to discharge the 
local capacitance. This charge is 
restored by the scanning beam lnd a 
current proportional to the local h:Ight-
ness enters the video amplifier. Ills is 
repeated from one picture element to 
the next, thereby building ur the 
complete image. 
An advantage of the vidicon is that he 

sensitivity can be controlled simnly by 
altering the target voltage. T is 
because the photo-induced cha, ce is 
proportional to applied potential a well 
as to incident light. 

Heater 6.3V 
Cathode OV normal +30 V blanieng 
Grid 1 -30V normal -100 V cut-ciff 
Grid 2 +300V 
Anode +250V adjust for focus 
Target +100V for max sensitivity 

 • 
Table 1 Electrode voltages for vidicon 

Video-amp 
Most modern TV cameras have a video 

amplifier with a FET input stage, sinpe 
low noise is an important factor in such a 
wideband amplifier. Also, it is traditional 
to provide increased gain with frequency 
to compensate for target capacitance; 
this requires minimum device noise. A 
typical input section is illustrated in 
Figure 3. Since black-level clamping is 
employed in a TV camera, the video 
amplifier can be ac-coupled to reduce 
bias and drift problems. Circuits with 
discrete devices seem still to be prefer-
red by many manufacturers. The nutput 
generally needs the addition of lir e and 
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THE TELEVISION CAMERA  
field synchronising pulses and should 
have a 7511 impedance — this means the 
300mV sync and 700mV peak signal when 
correctly terminated will double if the 
load goes open-circuit. Note that many 
cameras now seem to omit the output 
coupling capacitor, so the dc level seen 
on an oscilloscope can be alarming. Any 
processing circuit or TV monitor there-
fore needs to be ac-coupled and black-
level clamped, to allow for this 
possibility. 

Electron gun 
The key element in a TV tube, as 

opposed to a solid-state pick-up, eg a 
CCD camera, is the electron beam. This 
is produced by a hot cathode, as in a 
valve, but the physical size, as well as the 
emission current, must be closely con-
trolled else the scanning spot will be 
unacceptably large. 
The electrode structure that is shown 

in Figure 4 generally uses magnetic 
focussing to maintain a spot of 0.02mm at 
the target. Magnetic focussing requires 
a solenoid winding which increases the 
size and weight of the tube, however, 
lighter electrostatic tubes are difficult to 
build with a resolution that is as good as 
the best electromagnetic types. Inci-
dentally, generating the correct focus 
current is relatively easy using a con-
stant current source of around 120mA 
(Figure 5). 

Deflection 
Once again, resolution is best when 

the beam is deflected magnetically, 
generally by two sets of coils (horizontal 
and vertical) enclosed within the same 
assembly as the focus solenoid (Figure 
6). Generation of the requisite ramp 
current waveforms is quite simple with 
transistor circuits, and dedicated field-
scan ICs now exist. To protect the tube it 
is a good idea to generate HT and 
horizontal scan together, ie with a line-
output circuit (Figure 7), however, care is 
needed to ensure adequate linearity. 
Resistive losses in the coils (and trans-
former) mean that a true current ramp is 
not obtained unless some correction is 
added. 

Electrostatic 
Where a very small camera is essential, 

for example the internal inspection of 
pipes. the all-electrostatic tube comes 
into its own: focus is maintained purely 
by circular and cylindrical electrodes 
and by meshes: deflection is by elec-
trostatic plates. Quite high scan voltages 
are required, but these are well within 
the capabilities of appropriate transis-
tors. A recent development is the mini-
vidicon, where electrodes are evapo-
rated onto the inside of the glass; this 
reduces size and. weight, as well as 
minimising microphony (disturbance of 
the picture signal by extraneous vibra-
tion). 

Fig 3 Input section using JFET 

Cathode 

Heater 

Grid 2 
Anode mesh 

17 _ 

N 
Grid 1 

Anode 
Electron 

beam 

Faceplate 

Photoconductive 
layer 

Transparent 

conductor 

Signal 
electrode 

Fig 4 Vidicon tube 

Fig 5 Focus current source 
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Fig 7 Line output circuit 

I I 11 
Fig 8 Serrated field sync composite with line sync 

Fig P Automatic gain (contrast) control 

High tension 
As mentioned earlier, the HT is often 

generated along with the linescan — 
typical electrode voktages are given in 
Table 1. Focus voltage should be stable 
to ±0.1%, and focus current (where 
applicable) to ±0.05%. Some improve-
ment in resolution, for example through 
reduced degradation of spot size by stray 
fields, can be achieved by higher voltage 
operation, but the increased insulation 
and power can be counter-productive; 
more power means more heat, and hence 
more drift. 

Processing 
The sync waveform should, strictly 

speaking, contain full equalising pulses 
(serrated field sync: see Figure 8), and 
this can be generated for the PAL, NTSC 
or SECAM standards by the Signetics 
SAA1043, for example. Since the video 
waveform may have suffered, owing to 
limitations of the tube itself, it is 
sometimes desirable to add some pro-
cessing, such as crispening of the video 
output to enhance edge detail, and 
hence improve the perceived resolution. 
True image processing, on the other 
hand, requires operations in both X and Y 
directions, ie not just along the linescan. 
Prices of video AID converters and RAMs 
have come down so much in recent years 
that it is possible to build a digital image-
sharpening unit fairly economically. By 
operating on a 3 x 3 matrix of image 
pixels, lost detail can be rescued quite 
effectively. 

AGC 
TV cameras need to cope with enor-

mous variations in light level. When 
there is nobody to adjust the lens iris, it is 
extremely useful to have some sort of 
automatic gain control (AGC). Vidicon 
AGCs are quite simple since the sensitiv-
ity of the tube depends on the bias 
voltage applied to its target. By varying 
this between 0 and 100V, a range of about 
1,000:1 is obtainable. The block diagram 
of Figure 9 shows how the peak video is 
detected, and a correcting signal fed 
back to reduce the target bias if the video 
amplitude is excessive. Correct time-
constants are vital for acceptable 
response free from hunting. Where a 
pick-up device without controllable 
sensitivity is employed, other AGC 
methods should be considered. For 
example, the feedforward technique 
(Figure 10). This has the advantage of a 
very rapid response—at the TV field rate, 
in fact — but the dynamic range is limited 
to about 20:1' 1'. 

Other sensors 
This article would not be complete 

without mention of solid-state pick-up 
devices, ie those not employing an 
electron gun and vacuum tube. Early 
devices used scanned diode arrays, but 
these have been superseded by charge-
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Sync 
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Blanking 
o 

Video amps 

V ¡ 
Black 

level 
clamp 

Vw 

Vyy 

Vs 
A 

Video divider 

Peak 

detector 

Reset 

Sample & 
hold 

-11  

Vx = Vyy )pk 

S H (at field rate) 

Fig 10: Video AEG using feed forward 

coupled devices, because of the require-
ment to fabricate 400 x 300-pixel sensors 
for TV. The CCD is best understood by 
first considering a linear array that uses a 
repetitive two- or three-electrode struc-
ture to shift the charge packets from the 
pixel sites to the output. The number of 
external connections is minimised. The 
transfer efficiency needs to be near 
100%, or else too much picture signal is 
lost at each shift. In the full area device 
(such as the Mullard NXA1010, Figure 11), 
the structure is necessarily more com-

Fig 11 Mu/lard/Philips 'frame transfer sensor' 

plex, since field as well as line shifting is 
required. 
Despite being difficult to manufacture, 

area CODs offer remarkable perform-
ance. If their price falls as dramatically as 
have prices for many past semiconductor 
innovations, they will be strong competi-
tion for vidicon tubes. In addition to the 
savings in HT generation, the solid-state 
sensors obviously offer enormous sav-
ings in size and weight: in fact. 
miniaturisation of the drive electronics 
will soon mean that the lens is the 

bulkiest part of the assembly. 
For colour cameras, reduction of 

sensor size is clearly important, and the 
recent trend is to replace the colour-
splitting prisms by colour stripes directly 
in front of the array. This reduces 
resolution, but by an acceptable amount 
for many applications. Since the CCD in 
effect uses a discrete element or 
sampling process, the output should 
include a good lowpass filter; otherwise, 
unpleasant aliasing effects can ensue: 
these are similar to the Moire fringes 
produced when two grids or meshes are 
superimposed. 
One other sensor is worthy of mention: 

the DRAM with a transparent lid. This 
device offers a very economical means 
of image grabbing for computers such as 
the BBC Micro, albeit at very limited 
grey-scale resolution. 

Monochrome monitors 
The TV camera tube is often taken for 

granted in today's digital world, but the 
chain of technology from object to image 
forms an interesting area of study for the 
hobbyist. Second-hand monochrome 
CCTV cameras and monitors may some-
times be picked up quite cheaply, and 
these can provide a rewarding new field 
of experimentation. itasi 

Reference 
(1) 'Video AGO reacts at TV field rate', 

CJD Catto, Electronic Engineering, 
February 1984. 
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ELMASET INSTRUMENT CASE 
300x133x217mm deep £10.00 na(2.2.20) 

REGULATORS 
LM317T Plastic TO220 variable  £1 
LM317 Metal  £2 
7812 Metal 12v 1A  £1.00 

7805/12/15/24 plastic  40p 100 + 209(1000 +10p 

7905/12/15/24 plastic  40p 100 + 20p/1000 .15p 
CA3085 TO99 Variable regulator  £1 

LM338 5A variable  C5 

COMPUTER ICS 
4164-15 Ex Eqpt £1 
27128 250nv NEW £3.00 
68008 Processor Ex-Equip CS 
27256-30 ex-eqpt £3.00 
2764-30 2176 USED  £2 
1702 EPROM ex equip £5.00 
2732-452716 USED £ 100+ t1.50 
2114 EX EOPT 60p 4116 EX EQPT 70p 

6264LP15 8K static ram £3.00 
4416 RAM £3.50 

D446C (TC5517AP) £1.50 
ZN427E-8 £4.00 

ZN428E-8 £4.00 

CRYSTAL OSCILLATOR 
1 8342MHz 2/C1.50 

SIL RESISTOR NETWORKS 
8 pin 10K 22K   5/C1.00 
9 pin 22K   5/C1.00 
10 pin 68R 180R 22K  5/C1.00 

SURFACE MOUNTED 
TRANSISTORS 
BCW31 BCW72 NTAV70 1S2836 min SO/type  100/E2.50 

TRANSISTORS 
BC107 BCY70. Pre formed leads full spec 

20/£1 100/C4 £30/1000 

POWER TRANSISTORS 
POWER FET IRF95318A 60V P channel to 229 2./C1 

2N3055H RCA House numbered 5/£2 
2SC1520 sum BF259 3/C1 100/C22 
TIP141, 142/146.11 ea, TIP110, 125, 42B  2/C1 

TIP3513 £1 30 TIP35C  £1.50 

SE9302 103V 10A DARL SIM TIP121  2/C1 
2N3055 Ex eqpt tested 4/C1 
Plastic 3055 or 2955 equiv 50p  100/C35 
2N3773 NPN 25A 160V £1.80  10/C113 
BD132  

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

NICKEL CADMIUM BATTERIES 
7.2 Volts 1 8 Aihr C Cells in packs Of 6 2.5 P&P £1 

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

MISCELLANEOUS 
BNC to croc clips lead 1 metre 11  100/C50 
Smell Microwave Diodes AEI DC1028A ....2/£1 
Moulded inductor 470uH size of a 1 watt film resistor 

5/C1.00 
To Heat Sink sim RS 403-162 10/2.50 

D.I.L. Switches 10 Way El 8 Way 80p. 4/5/5 Way 50p 

180 Volt 1 watt ZENERS ALSO 12V 20/C1 

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 1/25ohm TO-92 mosfet  41C1. 100/C20 
MIN GLASS NEONS 10/C1 
RELAY 5v2 pole changeover looks like RS 355-741 marked 

STC 47WBO5T 2/C1 
MINIATURE CO-AX FREE PLUG RS 456-071 2/C1 

MINIATURE CO-AX FREE SKT RS 456-273 21£1.50 

STRAIN GAUGES 40 ohm Foil type polyester backed balco 
grid alloy £1.50 ea 10 , El 

DIL REED RELAY 2 POLE n/o CONTACTS  Cl 
ELECTRET MICROPHONE INSERT £0.90 
Linear Hall effect IC Micro Switch no 613 SS4 sim RS 
304-267  £2.50 100 £1.50 
Hall Effect IC UGS3040 + MAGNET £1.130 

OSCILLOSCOPE PROBE SWITCHED X1X10 £10 
CHEAP PHONO PLUGS 100/C2 1000/T 

1 pole 12 way rotary switch 4 

AUDIO ICS LM380 LM386 C1 ea 

555 Timer 5/£1 7410p AMP 5/£1 
COAX PLUGS nice ones 4/C1 
4 x 4 MEMBRANE KEYBOARD £1.50 
15.000uF 40V SPRAGUE £1.00 (C1.25) 
INDUCTOR 20uH 1.5A 5/C1 
NEW BT PLUG • LEAD £1.50 
1.25" PANEL FUSEHOLDERS 5/C1 
CHROMED HINGES 14.5 x 1- OPEN £1 ea 
TOK KEY SWITCH 2 POLE 3 KEYS ideal for car/home 

alarms £3 
12v 12W small wire ended 1 amps fit AUDI VW TR7 SAAB 

VOLVO 10/C1 

12V MES LAMPS 10/C1 
STEREO CASSETTE HEAD £2 
MONO CASS. HEAD C1 ERASE HEAD 50p 
THERMAL CUT OUTS 50 77 85 120C Cl se 
THERMAL FUSE 121C 240V 15A 5/£1 
TRANSISTOR MOUNTING PADS TO-5/70-18 £3/1000 
TO-3 TRANSISTOR COVERS 10/£1 
STICK ON CABINET FEET 30/C1 
PCB PINS FIT 0.1" VERO 200/C1 

TO-220 micas. bushes 10/559 100/C2 
TO-3 micas bushes 20/C1 

PTFE min screen cable 10m/£1 
Large heat shrink sleeving pack £2 

CERAMIC FILTERS 6M/9M/10.7M 50p 100/C20 
TOKIN MAINS RFI FILTER 250v 15A C3 
I EC chassis plug rfi filter 10A £3 
Potentiometers short spindles values 2k5 10k 25k 1M 2M5 

new value 5/C1 
500k lin 500k log 4/£1 
40Khz ULTRASONIC TRANSDUCERS EX-EOPT NO 

DATA Cl/pr 
PLESSEY INVERTER TRANSFORMER 11.5-0-11 5V to 
240v 200VA C6 (£3) 

ZENERS 
5.6V IW3 Sermkron 50K available  £25/1000 
Supressor OF606 120V BI Directional Zener in 3 amp W ,E 
package  5/£1.00 

DIODES lk RECTIFIERS 
BAW76Equiv IN4148 E80/10,000 
1N4148  100/C1.50 
1N4004/SD41A 300V 100/C3 

1N5401 3A 100V 10/£1 

BA158 lA 400V fast recovery 100/£3 

BA159 lA 1000V fast recovery 100/C4 
120v 35A stud 65p 

12FLO 12A 200V small stud 41E1.50 100/C25 
BY127 1200V 1.2A  10/£1 
BY254 800v 3A  8/£1 
BY255 1300v 3A  6/£1 
6A 100V Similar MR751 4/£1 
VM 88 800mA 100VD1L b/REC • 5/C1 
lA 800v bridge rectifier 4/C1 
4A 100V bridge 3/C1 

6A 100v bridge   50p 
8A 200V Bridge 2./C1 .25 
10A 200v bridge  £1.50 
25A 200v bridge £2 ea  10/£1e 

25A 400v bridge £2.50    10/C22 

SCRs 
2P4M eguiv C106D 3/C1 100/C20 

MCR71-610A 600v SCR  Cl 
35A 600v stud  £2 
TICV106D 8A 400v SCR 3/VI  100 £15 
MEU21 Prog unqunction   3 El 

TFIIACS diacs 25p 
NEC Triac ACO8F 600V TO 220 

ACOV8FGM 800mA 400V T1392 TRAC 

Diacs  
TXAL225 8A 400V 5mA gate 2/£1  100/£35 
TRAL 22300 30A 400V Isolated stud £4 each f3 50  10,E30 

5/£2 100/130 
 3/E1 

4/£1 

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

£1.20 each 

DIN 41612 64 way a/b plug straight pcb pins £1.00 each 
34 way card edge IDC connector (disk drive type)  £1.25 
Centronics BBC Printer lead £3.00 

Centronics 36way IDC plug  £3.00 

Centronics 36way IDC skt  £4 
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 13.50: covers 50p ea 

WIRE WOUND RESISTORS 
W21 or Sim 2.5W 27R 1001°001mM* £1 
R10 OR15 OR22 2R0 4R7 5R0 5R6 8R2 lOR 12R 15R 18R 2OR 
22R 27R 33R 36R 47R 56R 62R 75R 3R9 91R 100R 12OR 18OR 
39OR 43OR 47OR 56OR 68OR 82OR 91OR 1K15 1K2 1K5 1K8 2K4 

2K7 3K3 3K0 5K0 10K 
ROS (50 milii-ohen) 1% 3W 4 for £1 

W22 or Sim 6W 7 of one value Cl 

R47 1R0 1R5 3R3 6R8 9R1 1OR 2OR 27R 33R 51R 56R 62R 68R 
10013 12OR 18OR 39OR 500R 56OR 620R 910R 1K0 1K2 1K5 1K8 

2K7 3K3 3K9 4K7 10K 
W23 or Sim 9W 6 of one value £1 
R22 R47 1R0 1R1 15R 5613 62R 68R 100R 120R 18OR 220R 313OR 

390R 68OR 1K0 1K5 5K1 10K 
W24 or Sim 12W • of One value CI 

R50 1R0 2R0 6R8 9R1 lOR 18R 22R 27R 56R 68R 75R 82R 100R 
15OR 20OR 220R 270R 400R 620R 6K8 8K2 1K0 10K 15K 

PHOTO DEVICES 
BPW50 Infra red photo Diode 3/£1 
Slotted opto-switch OPCOA OPB815 £1.30 

2N5777  »pooh, 
TI L81 TO18 Photo transistor CI 
TI L38 Infra red LED 5/C1 
OPI2252 Opto isolator 509 
Photo diode 50p 6/12 
MEL12 (Photo darlington base n/c)  SOp 
RPY58A LDR 50p ORP12 LDR  70p 
GREEN or YELLOW 3 or 5mm 10/£1 100/E6.50 
FLASHING RED OR GREEN LED 5mm 50p 100/C35 

SUB MIN PRESETS HORIZONTAL 
1K 4K7 10K 22K 47K 1M 10M 15/£1 100 £5 

CERMET MULTI TURN 
PRESETS 3/4" 
1OR 2OR 100R 20OR 25OR 500R 50p 

2K 5K 10K 22K 50K 100K 200K 2K2 2K5 47K 5013K 2M2 

IC SOCKEM-pin 15/£1 8-pin 12/£1: 14-pm 10/£1 30 
18/20-pin 7/11; 22/24/28 pm 4/£1 40 pin 30p 

TRIMMER CAPACITORS 5150p 
Grey larger type 2 to 25pF Transistors 2N4427  00p 

Feed Thru Ceramic Caps 1000pF  131£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 

POLYE.STER/POLYCARB CAPS 
ln/3n3/5n6/8n2/10n 1% 63v lOmm MIME 

22 160v rad 22mm  100/C10 

33n/47n 250v AC X rated rad 15mm  
1 600V Mixed dielectric 10/t1.00 00p ea 

STC NTC BEAD THERMISTORS 
G22 220R G13 1K 023 2K G54 50K G25 200K G16 1M 
Reen 20'c directly heated type £1 molt 

FS22BW NTC Bead inside end of 1- glass probe res @ 20'e 
20OR MOO 

BEAD TANTALUM CAPS 
6UB 25V, 47U 3V. 2U2 20V, IOU 10V 12/E1 100/CS 

MONOLOTHIC CERAMIC CAPS 
lOn 50V 2.5mm 100/£4.50 

loon 50v 2.5mm or 5mm 100/£6 

100N 50V axial Shortleads  100/£3 
100n ax long leads 100/£6 

STEPPER MOTOR 4 PHASE 2 
9v WINDINGS 

KEYTRONICS 
MAIL ORDER ONLY 

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

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 

JULY 1988 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 23 



SPECTBINTI WfiTCH 
by John Andrews 

Remote sensing looks Sharp 
More details have emerged about the 

seemingly fanciful aircraft powered by 
radio waves. Called Sharp (stationary 
high altitude relay platform), it was 
demonstrated to the media at the 
Canadian Communications Research 
Centre at Shirley's Bay, near Ottawa. 
The inaugural flight of the world's first 

microwave-powered fixed-wing aircraft 
was reported in the February issue of 
Microwave Journal. The plane is a test 
model and has a wingspan of 4.5m (15ft); 
the production model will have a 36.5m 
(120ft) wingspan and a fuselage 24m 

(79ft) long. On the test flight the craft was 
taken to a height of 91m (300ft) by battery 
power, the battery was turned off and, 
from then on, the aircraft was powered 
and controlled from a conventional 15ft — 
diameter parabolic dish on the ground. 
The transmitted power of 10kW in the 
industrial/scientific/medical oand of 
2.45GHz (the microwave oven band) 
enabled the plane to reach a speed of 
around 8 m/s (20mph). 
A number of rectangular panels on the 

aircraft collect the microwave energy. 
The panels act as both antennas and 
rectifiers, so they are known as recten 

No, it's not Ice Station Zebra, but it looks cold enough. This BT microwave relay station at 
Greenlowther, Scotland, is snow-bound for much of the winter, and the Snow-Trac in the background 
is the only way of reaching the station 

nas. They were first conceived in 1963 by 
William Brown of the Raytheon Com-
pany. The latest rectenna is said to have a 
power output per unit mass of 1kW/kg 
and an energy conversion effeciency of 
80%. 
There are many applications for pilot-

less remote-controlled aircraft such as 
this. They can operate at extremely high 
altitudes, unsuitable for normal aero-
planes, taking photographs for military 
surveillance or for monitoring agricul-
ture, weather or pollution. They can be 
used to study carbon dioxide concentra-
tions to gather information on the 
greenhouse effect. Other possibilities 
are radar sensing systems and corn-
munictions relays, including wide-area 
cellular radio for rural parts. 
So far the Canadian Department of 

Communications has spent US$ 2 million 
on the Sharp project: to put a full-size 
operational device in the skies would 
cost almost $40 million more. If com-
mercialised, the aircraft would cost $1 
million each, plus $19 million for a dozen 
transmitters. Whether the project really 
takes off is anyone's guess, though the 
cost is said to compare favourably with 
that of communications satellites. 

Military coup in America 
Marconi Defence Systems' Secure 

Radio Division has been awarded a 
follow-up contract worth US$ 800,000 to 
supply mobile subscriber equipment to 
the US Army. The equipment is part of a 
mobile radio-telephone system being 
supplied to prime contractor GTE under 
a series of contracts placed with the 
Canadian Marconi Company. 
The systems provide a continuously 

tunable FM radio relay which operates 
over line-of-sight links between sites of 
communication activity. Operation is on 
NATO bands 1,11 and Ill (220-400MHz, 610-
960MHz and 1350-1850MHz). Similar 
equipment has been supplied to the 
British army under the Claymore name. 
Operation in Band 11 obviously has to 
avoid TV broadcasting and cellular radio, 
the primary uses of this band. The 
complete system provides fully secured, 
switched trunk telephone, telegraph and 
data communictions which can be recon-
figured rapidly to suit changing tactical 

circumstances. 

Eire waves 
The Irish government has proposed 

the establishment of a nationwide 
independent alternative to state-run 
RTE programmes. The government has 
also proposed a network of commercial 
stations: two allocated to Dublin, one to 
Cork city and the remainder to each 
county nationwide. 
The new stations will operate on both 

medium wave and VHF/FM, and must 
provide at least two hours a day of news 
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and public affairs, not wall-to-wall' 
music. Existing pirate stations will be 
allowed to participate if they comply with 
employment and taxation regulations. 
This will undoubtedly improve the pre-
sent chaotic situation in parts of the FM 
band. It is far less clear whether all the 
pirates will shut down: they cannot all be 
licensed. 

Repeaters in tunnels 
It is generally agreed that cellular 

radio coverage of major cities is virtually 
perfect: most cell-site antennas now use 
the tilt-and-fill principle to improve the 
irradiation of the streets below. Early on 
it was found that antennas pointing 
horizontally at the horizon tended to 
cover a larger area than desired, as well 
as giving poor service close in (see the 
lighthouse effect in this month's Net-
work 934). The antennas are not tilted 
downwards. 
There are some places where the 

waves do not penetrate, such as long 
tunnels and large iron structures. The 
wavelength used by cellphones is quite 
short, about 33cm, so the waves pene-
trate short tunnels, such as the Kingsway 
Subway in London, quite well. Some 
situations require repeater transmitters, 
such as the repeater at Victoria Station 
for the on-board public trainphones. At 
Pittsburgh, in America, an elaborate 
system of three CMRF-800 repeaters has 
just been provided by the Peninsular 
Engineering Group for the Squirrel Hill, 
Fort Pitt and Liberty tunnels. These 
range in length from 3,600 to 5,900ft, and 
all three are busy with traffic during the 
rush-hours. 
Though they are used particularly 

heavily, the new repeaters maintain their 
standard of service, and, since being 
installed, Pittsburgh Cellular Telephone 
has reported a 25% improvement in 
overall system-dropped-call perform-
ance. Each tunnel installation comprises 
a single repeater with a parabolic or yagi 
antenna directed towards the donor cell 
and a 9 or 12dB yagi aerial in each portal 
of the tunnel 

Hungary aims at tourists 
Hungary is often regarded as the most 

westernised country in the Eastern Bloc, 
and further evidence is the continuing 
growth of Radio Danubius, the first 
commercial station in communist 
Europe. 
Radio Danubius is aimed at tourists 

who visit the country as well as 
neighbouring areas of Austria and has 
expanded its air-time and coverage in 
the past year. Now it is planning a third 
transmitter at Sopron to extend 
102.0MHz reception to the whole of the 
western half of the country and the 
Austrian borderlands. Last year two 
news programmes in English were 
broadcast daily, and it is reported that 
these transmissions may increase. 

Dishes hit Poland 
Although a mass-market for satellite 

dishes is unlikely for many years, given 
Poland's economic situation, a range of 
antennas is now available in the coun-
try's hard-currency shops for those lucky 
people who possess dollars. The prices 
of 1.5 and 2.0m dishes are equivalent to 
$1300 and $1600. reportedly more than 
four months, wages. Reception permits 
have to be cleared by the telecommunic-
ations authorities and the police. Avail-
able channels include the Soviet first 
channel, SAT-1, Screen Sport, Children's 
Channel, Cable News Network, RTL Plus 
and Music Box. The report, in World 
Broadcast News pointed out that viewers 
would also need a multi-standard TV 
receiver, since normal sets in Poland are 
for monochrome or SECAM colour only. 

Compatible HD-TV 
The USA's Federal Communications 
Commission is studying methods of 
making future high-definition TV trans-
missions compatible with existing sets to 
avoid them becoming obsolete. In the 
meantime the FCC has put a temporary 
hold on UHF TV channel allocations 
around the major cities. Some of the 
HDTV systems being proposed would 
occupy two normal TV channels to 
accommodate the signal, while the 
Stanford Research Institute is calling for 
the adoption of advanced compatible TV 
(ACTV), which requires no change to 
existing broadcast standards and would 
provide a 1050-line picture (twice the 
existing 525-line resolution of NTSC 
transmissions) to owners of advanced 
receivers. 

Microwave TV goes portable at Tower Bridge, London A British Telecom engineer with backpack 
transmitter supports an electronic news gathering team from ABC-TV (USA) 
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NEW! IC-228 
2 Meter. FM 
Transceiver 

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

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

Each of the 20 memory channels can store 
frequency, offset and direction, in fact all the 
information to work simplex or a repeater. The 
memory scan function will scan the memory 
channels and with the skip 

E 

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

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

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

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



Count on us! 
NEW! IC-32E Dual Band 

VHF/UHF FM handportable 
Features: 

• Full cross band duplex operation. 
• 5 Watt output with IC-BP7 nicad. 
• 20 Dual band memories. • Small size. 
• Scanning. • Power saver circuit. 
• Compatible with ICOM accessories. 

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

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

There is a choice of five scanning functions, full 
programmed memory, memory bond and priority. The 
die-cast frame gives a solid construction featuring rubber 
gaskets for splash-proof operation. The IC-32E is supplied 
with VHF/UHF a di:Jot band antenna, 8P3 battery pack 
and wall charger. OK, when ore ICOM going to produce 
a new dual band mobile with full cross band duplex? 
The IC-3210E will be the answer. 

NEW! IC-2GE 2 Meter 
FM handportable 

Features: 

• Rugged and compact. • High power option. 
• Power saver circuit. 
• 20 memories. • Scanning. 
• Compatible with ICOM accessories. 

What's new on 29 ICOM's latest 144MHz FM hand-
portable. The ICOM IC-2GE fulfils the most important 
criteria for a handheld transceiver, it is small, rugged 
and easy to operate. 

The 3 Watt RF output is a compromise on battery life 
against power output, but for those who require extra 
punch, the set can deliver 7 Watts when used with the 8P7 
or external 13.8v DC. On receive the power saver circuit 
reduces current drain automatically, but can be over-
ridden for packet operation. 

The 20 memory channels can store all your favourite 
simplex and repeatei frequencies, and with the prog-
rammed scan and memory scan functions, there is no need 
to manually search for activity, The IC-2GE utilises most 
existing ICOM handheld accessories plus a new line of 
carrying cases. If vou aie expecting to be outdoors this 
summei or looking foi youi first handportable ti ans-
(elver, the ICOM IC-2GE will take a lot of beating 

Helpline: Telephone us tree-Ot-charge on 0800 521145, Mon-Fri 09 00-13 00 and 14 00-17 30 This service is strictly tor obtaining information 
about or ordering lcorn 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 



Expanding the R&EW 
TVRO Satellite Receiver 
by M J Ball G6EGOC 

The original design and construction 
were described by John Wood G3YQC 
(see R&EW, August 1986). Compared with 
other published designs, it is remarkably 
easy to put together as all the UHF 
circuitry is contained in two small ready-
made units, the Astec AT-1020 and AT-
3010. The AT-1020 converter is tunable 
from 950 to 1450M Hz and plugs into the 
AT-3010 612MHz IF amplifier/demodula-
tor which produces video output. 

Don't be put off 
At first sight, you might be put off 

constructing a satellite rather than an 
amateur TV receiver, because the origi-
nal design has a tuning range of only 
460MHz. The 11GHz communications 
satellite band extends from 10.95 to 
11.7GHz, which is 750MHz wide. A 
suitable modern low-noise block down-
converter (LNB) at the focus of the dish 
will contain a fixed 10GHz local oscilla-
tor, giving an intermediate frequency of 
950 to 1700MHz, which should be the 
tuning range of an indoor unit (IDU). 
A number of popular channels will be 

off the tuning scale of the unmodified 
receiver, but this can be remedied. The 
circuit board and kit are no longer 
obtainable from Comex as the company 
has ceased to exist, but AT-1020 and AT-
3010 units can be bought from a supplier 
whose address is given at the end of the 
article. Other components are standard 
and can be obtained from several 
suppliers. A home-made PCB is feasible, 
otherwise the circuit can be built on 
Veroboard. Once you have built the 
original, you might like to try some of the 
modifications in this article. 

Extending the tuning range 
The AT-1020 tuning unit is normally 

tuned over 460MHz by a ten-turn 
potentiometer across an 18V (max) 
supply. Each local oscillator is labelled 
with its exact tuning range, for example: 
2042MHz = 13.27V, 1582MHz = 1.67V. The 
output from the LNB downconverter at 
the dish is the incoming frequency minus 
the first local oscillator frequency. The 
first local oscillator has a fixed fre-
quency of 10GHz, so the output from the 
LNB is the incoming frequency minus 
10GHz. To convert the full range of the 
LNB output to the final IF of 612MHz, the 
variable local oscillator in the AT-1020 
has to be extended far beyond its range. 

Fortunately, the AT-1020 contains a 

divide-by-256 prescaler chip, so at each 
stage of the modification the exact 
frequency of the local oscillator can be 
monitored by attaching a digital fre-
quency meter to pin 6. An accurate short 
wave receiver works perfectly well 
instead of a frequency meter. The 
unmodified unit will give an output on pin 
6 of between 7.977M Hz and 6.180M Hz. To 
extend this, first look into the square 
hole beside the calibration label and 
locate a pin wound with enamelled 
copper wire. This is actually a primitive 
preset capacitor that was used to adjust 
the oscillator tuning. Remove the lid of 
the unit and carefully unwind the 
enamalled wire from around the pin, 
checking the full tuning range at each 
step. 
You will also have to increase the 

voltage across the ten-turn potentio-
meter to 20V or even 22V. Instead of using 
another variable voltage regulator, you 
could try an 18V regulator and one or two 
red LEDs. Connect either one LED or two 
in series between the centre pin of the 
regulator and earth. The tab of the 
regulator must be insulated from the 
heatsink. The LEDs will need at least 
150gF decoupling to eliminate hum bars. 
Some units only reach maximum capaci-
tance when the solder around the base of 
the tuning pin has been sucked away and 
the pin has been bent flat to the board, so 
check the final frequency with the lid 
replaced. A final tuning range of 755MHz 
can often be achieved, allowing all eight 
Eutelsat channels to be covered with 
room to spare (see table). About four out 
of five units will give such a range. 
Hardest to modifiy tend to be those 
which contain varactor tuning diodes. 

Tunable sound 
The original design specified a 6MHz 

ceramic filter in the sound demodulator, 

as this is the most popular amateur TV 
sound subcarrier frequency. Unlike 
domestic television, satellite channels 
use various sound subcarrier frequen-
cies between 5 and 7.5MHz, so the sound 
usually needs retuning when the chan-
nel is changed. Some channels broad-
cast additional sound subcarriers for 
stereo, digital sound and decoding 
information, as well as carrying BBC 
World Service and VOA relay channels. 
There are several ways to modify the 

circuit for tunable sound. Though by no 
means the simplest solution, it is a good 
idea to add a tunable frequency changer. 
Retain the original as a fixed frequency 
sound demodulator. Replace the 6MHz 
filter with a 10.7MHz ceramic filter and 
change L4-C9 to a 10.7MHz IF coil and 
capacitor or a home-wound alternative. 
In theory C4 should be changed, but it 
made no difference. Use a separate 
piece of Veroboard to accommodate a 
tunable frequency changer such as the 
design by J&R v. Terborgh (see Elektor 
Electronics, November 1986). It uses an 
S042P IC and home-wound inductors. 
No test equipment is needed to align the 
10.7MHz circuitry; just sample the IF of a 
portable FM radio. The S042P local 
oscillator frequency can be checked on a 
short wave receiver. 

Band scanning 
Band scanning gives audible and 

visible evidence that the dish is pointing 

Oscillator 
frequency Tuning LNB tuning Pin 6 output 

AT-1020 
1582MHz 

2042MHz 

970MHz 

1430MHz 

10.97GHz 

11.43GHz 

6.180MHz 

7.980MHz 

Modified 
AT-1020 

1562MHz 

2312MHz 

950MHz 

1700MHz 

10.95GHz 

11.70G Hz 

6.100MHz 

9.031MHz 
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at or near to a satellite. The AT-1020 local 
oscillator is swept across its range at 
about 15Hz using a saw-tooth wave 
generated by a 555 IC and amplified by an 
op amp (see Elektor Electronics, Jan 
1987). 
Pin 3 on the AT-3010 is intended to 

drive an S-meter. The dynamic range of 
this output is poor, so it is worth trying 
pin 2 (AGC) or pin 4 (signal sense) as 
alternative S-meter feeds, with or with-
out the internal filter in circuit. An op 
amp may be used to amplify and/or invert 
the feed to the S-meter. The twin wire 
supplying the polarity rotator, described 
below, may also double as a remote S-
meter feed during dish alignment. For 
accurate dish adjustments, it is better to 
take a small multimeter down the garden 
or onto the roof than to rely on shouted 
signal reports or subjective impressions 
from a portable TV set attached to yards 
of coaxial cable. 

Flicker control 
Many channels use a technique, called 

disperson, which scans the carrier wave 
across a few megahertz at frame fre-
quency. This helps to avoid heterodyne 
interference and herring-bone patterns 
from land-based microwave sources, but 
sometimes produces an annoying 
flicker. To overcome the flicker, use a 
circuit similar to a dc restoration filter. 
These clamp the average voltage with a 
zener diode. Sometimes more than one 
of these circuits is needed. In fact, they 
did not work in my receiver, so I fitted a 
much simpler RC circuit between the 
video output and the UHF modulator 
(Figure 1). The time constant and 
modulation level adjustments are set so 
that there is neither flickering at one 
extreme, nor smearing of dark-light 
transitions at the other. 

Fig 2 Polarity rotator 

C8 13 reduc•d from 

100u to 68 

VRa 100R time constant •djust 

VF1b 100R modulation depth adj.., 

Fig 1 Flicker control circuit 

TVRO units are still somewhat expen-
sive; even without a dish, the Astec AT-
1020 and AT-3010 together come to about 
half the predicted cost of a complete 
Astra TVRO receiver and dish. Until the 
satellite is in place and one can actually 
buy this promised bargain, Astec units 
remain the quickest and simplest solu-
tion for the home constructor, even if 
they're not the cheapest. They do all that 
is necessary to convert the LNB output 
into video and mixed syncs, and can 
alone directly feed a UHF modulator or 
TV monitor, but without sound, of course. 
The output pin of the AT-3010 will not 
stand an accidental overvoltage, as I 
found to my cost when I destroyed a 
demodulator IC, only to find that the 
manufacturers had carefully obliterated 
the type number. The importers could 
not help, but close inspection revealed 
the same pin connections as a Plessey 
SL1452. A repair took no time. 

Results 
Using a 1.7 to 1.8dB LNB from South 

Midlands Communications (Eastleigh, 
Hampshire), a 3-ring scalar horn from 
Harrison Electronics (Cambridge) and 

nothing larger than a well-made 76cm 
(30in) surplus dish, the expanded 
receiver gave excellent pictures from 
Eutelsat. A small dish does prevent 
teletext being resolved. It also makes for 
a rather noisy picture when the Italian 
channel reduces power to allow an 
experimental channel to transmit. 

Polarity rotator 
To encourage the home constructor, 

I've included a picture of a home-made 
LNB mount and polarity rotator (Figure 
2). The LNB is housed inside a 65 x 150 
Securitainer (a bulk pillbox that local 
pharmacists discard by the dozen). The 
LNB is suspended at one end by the neck 
of the scalar horn and at the other by its 
coaxial connector, resting in slots in 
melamine endpieces. On these are 
mounted a geared motor, shaft, pulley 
wheel and synthetic rubber band drive 
around the scalar horn. Bearing surfaces 
and the coaxial plug are lubricated with 
silicone grease. Half a BNC plug is 
screwed to the F connector, and a 
crimped BNC in-line socket allows 
continuous rotation. 
A tape recorder drive-band works well 

in all weathers. A standard programmer 
or time-switch motor with slow-speed 
reduction gears from a washing machine 
or other appliance is suitable if the small 
240V drive motor is replaced with a 6V dc 
tape recorder motor. This is essential for 
safety reasons, as 240V must not be taken 
outdoors to the dish. If the shafts are of 
similar diameter, the same cogwheel can 
be used. The polarity is changed by 
nulling out a signal on the other polarity. 
Rotation should be in the direction that 
does not unlock the BNC spigot. 

Focussing and protection 
The Securitainer is gripped firmly by a 

plastic rainwater pipe-clip attached to 
the dish by three radial supports at 120°. 
The axial sliding fit allows the focus to be 
adjusted precisely. A polythene bag, cut 
diagonally and secured with clothes 
pegs, will keep out the weather without 
attenuating the signal. 

Astec Units can be obtained from 
Thame Systems Ltd, Thame Park Road, 
Thame, Oxfordshire. Tel: (084421) 7676. 
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AMATEUR RADIO 
 WORLD  

Compiled by Arthur C Gee G2UK 

This month Arthur C Gee wonders how to attract young people to the RSGB and how 
to encourage them to become tomorrow's technologists. He also reveals what the 

DTI thinks about morse. 

The Radio Regulatory Division of the 
Department of Trade and Industry 
recently appears to have adopted a very 
sympathetic attitude towards amateur 
radio. The Young Amateur of the Year 
Award and the many information sheets 
about amateur radio should certainly 
help encourage people to take up 
amateur radio as a hobby. This may not 
be unconnected with the realisation that 
electronics is now the mainstay of this 
country and every encouragement must 
be given to training new generations in 
this field. The national radio societies of 
both this country and the USA are very 
concerned at the fall in young members. 
Less than 150 RSGB members are under 
18. The average age of RSGB members is 
rising rapidly and when older members 
die, rarely does anyone take their place. 

Novice's Licence 
A Novice's Licence for amateur radio 

transmitting facilities appears to be 
mere speculation. I hear on the 
grapevine that the idea could turn into a 
Student's Licence, maybe a step in the 
right direction. We hear too that propo-
sals for this would require a very simple 
Morse code ability test, possibly about 
five words per minute needed to pass. 
Restrictions on the use of any form of 
telephony have presumably been sug-
gested to prevent the sort of thing which 
took place in the heyday of CB radio. 

Morse essential 
It seems that all concerned with the 

Student's Licence are agreed that a 
knowledge of Morse is essential to the 
full enjoyment of amateur radio. Though 
Morse code equipment is due to be 
phased out of marine use after 1990, the 
DTI is adamant that it should be retained 
in the amateur radio service. In their 
Radio Amateur Licensing Information 
Sheet it states, 'Morse will continue to be 
needed in the Amateur Service for the 
foreseeable future. But its use in 
maritime distress, safety work and com-
mercial traffic is likely to decline towards 
the end of the century. Many amateurs 
wish to keep using Morse, believing it 

the best method of making contact in bad 
operating conditions. Most countries' 
radio societies also believe Morse is 
useful in the self-training of amateurs 
and in operating an amateur radio 
station. Knowledge of Morse can be 
important to an amateur using a secon-
dary band if a primary user makes 
contact by Morse to complain of interfer-
ence'. 

Tomorrow's technologists 
Mr John Butcher MP, an under secret-

ary at the DTI, made some pertinent 
remarks when he opened last year's 
RSGB National Convention at the Bir-
mingham NEC. He said, 'Communication 
is a high-growth industry and the UK 
urgently needs skilled radio • engineers. 
Some of the top radio engineers in 
industry were launched into their 
careers as a direct result of an interest in 
amateur radio — today's enthusiasts are 
tomorrow's technologists.' 
Another interesting official comment 

came from Nigel Heriz Smith, who is 
presently head of the DTI's Amateur 
Radio Section. He said at a public 
meeting of radio amateurs held in 
Gumersal, Leeds, last October, that after 
the present review of the amateur 
licence, the next priority was the 
introduction of some form of novice 
licence. Something along these lines 
might be forthcoming in the very near 
future. 

Heavily into fax 
One of the lesser known interests in 

amateur radio is that of the transmission 
of pictures by radio — facsimile, fax for 
short. Your scribe was quite heavily into 
fax some years ago and was active in a 
group of radio amateurs experimenting 
with amateur radio applications. 
At that time, the biggest difficulty was 

to find suitable equipment. We did have 
some success with Deskfax machines. 
For amateurs these were small enough 
to be practical and cheap enough to be 
affordable. 

It received messages on chemically 
treated paper marked by a fine metal 

stylus. When an electric current was 
passed through the stylus, which rested 
on the paper, it left behind a mark. This 
paper was wrapped around a metal drum, 
which rotated in synchrony with a similar 
drum at the transmitter. To transmit, a 
bright light was shone onto the picture to 
be transmitted. The reflected light from 
the picture modulated the radio signal. 
Many difficulties had to be overcome, 
possibly the worst of which was the smell 
when current passed through the chemi-
cal on the receiving drum. One way and 
another, the system was not popular and 
the experiments were discontinued. 
However, several quite successful pic-
tures were transmitted and received 
over a two-metre link. Since then a few 
have resumed these experiments and, as 
improved equipment has become avail-
able on the surplus market, better and 
better pictures have been obtained. Now 
there are one or two successful fax nets 
which run regularly; a small fax group in 
Germany is particularly enthusiastic. 

Not all weather maps 
Computers have helped amateur fax to 

take a great leap forward, particularly in 
the field of weather map reception. In 
fact, it is true to say that most current fax 
interest is in the reception of weather 
maps and charts. Radio stations all over 
the world have been professionally 
transmitting weather faxs for many years 
to anyone who can afford the receiving 
equipment, and they are now widely used 
by seafarers, aviation operators, weather 
forecasters and so on. Not all the maps 
are just weather maps, some deal with 
sea conditions such as temperature, 
surface drift and wave height; in polar 
regions, ice conditions are regularly 
transmitted. 
Up until recently, receiving equipment 

has been comparatively expensive, but 
ICS Electronics Ltd of Arundel, West 
Sussex, has marketed something for 
those of modest means. It will work off 
low-voltage accumulators in yachts and 
other small craft; operates from any HF 
receiver with SSB facilities; contains a 
fax demodulator, mains power unit, 
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Epson-compatible printer, paper, ribbon 
and — joy of joys — all connecting cables. 
You just connect up the units and plug in 
the receiver loudspeaker, or recorder 
output, tune to a suitable transmission 
and away it goes. I have recently 
installed an ICS FAX-1 System in my 
radio shack and I'm absolutely delighted 
with it. 

Fascinating comparisons 
A particularly interesting transmission 

around 1630hrs GMT on 3289.5kHz from 
Bracknell, the Weather Centre for the 
British Isles, is a weather chart covering 
the North Atlantic, Greenland, Iceland 
and the Baltic and coastal regions of 
Western Europe down to Spain. It is 
fascinating to compare the latest map 
with the previous day's, watch the 
movement of fronts and see the weather 
that results. Even the wettest weather, 
usually on public holidays it seems, has 
become quite interesting! 
Many other fax transmissions can be 

received from home and abroad, and a 
most fascinating time can be had tuning 
around to see just what you can copy. ICS 
Electronics Ltd advertise regularly in 
this journal and will send enquirers full 
details of its weather fascimile receive 
terminal unit. 

Phase 3C launched 
By the time you read this, if all goes 

according to plan, which is unusual 
where satellites are concerned, the 
Phase 30 amateur radio satellite should 
be launched. 
The amateur satellite scene has been a 

bit slow recently. Oscar 10 is out of the 
picture as far as communications are 
concerned, so it will indeed be good to 
have another similar satellite in orbit. 
At the time of writing, reports from 

Kourou indicate that all is well for the 
launch on or around June 2nd. The 
spacecraft was closed out' — the official 
term for everything being ready for go 
except the fuelling up. 

Most powerful 
Phase 30 will be the most powerful 

amateur satellite to date, particularly in 
its JL mode which gives a 24cm uplink 
and a 2m uplink, and a 70cm downlink. 
The mode L uplink on Oscar 10 never 
reached its designed output owing to the 
failure bias regulator in the mode L 
power amplifier. Consequently, the 
power requirements needed to access 
the satellite in mode L were much 
greater than planned so that few satellite 
enthusiasts succeeded in communicat-
ing via this mode. Phase 30 mode L. 

uplink power requirements may be 5dB 
better than those for Oscar 10, which 
should make it much more popular with 
mode L users. 

VIPs invited 
The Skitrek Transpolar Expedition was 

successfully completed in spite of some 
very difficult terrain. The team cele-
brated their success on May 1st with a 
get-together in the vicinity of the North 
Pole. A party of VIPs and journalists were 
invited to fly from Moscow to meet them 
at the pole. Michael, who compiles the 
UoSAT Bulletins at the University of 
Surrey UoSAT Control Centre, was one 
of those who made the journey. We await 
his return as we are interested to hear 
about his experiences. 
The South African AMSAT Group has 

been very active flying VHF beacons/ 
transponders from meteorological type 
data balloons These offer good practice 
to satellite enthusiasts wishing to check 
out their eouipment and gain experience 
VHF techniques. On March 26th last, 

they launched their 25th oalloon, this 
time carryi;Ig a voice store and forward 
repeater, and a recovery beacon which 
provides direction-findii-ig facilities. 
"hese balloons may reach heights up to 
70000f t. 

TRAINEE 
RADIO  
'OFFICERS 
Are you looking tor c sea e s-dre-oasec lot) ,•.".co ottet-
ct rewording career in tse torefront of modern Tele-

communications technciogy.. then consider 
pining GC 1-IC) os a Trainee Radio Officer 

Training involves o 32 week residentior 
course, Ipius 6 weeks extro if you connct 
touch typei after which you will be 
appointed RADIO OFFICER and undertake 
a variety of specialist duties covering the who • 

of the spectrum from DC to light 
We offer you: Job Security • Good 
Career prospects • Opportunities 
for Overseas Service • Attractive 
Salaries • and much more. 

• • -old or hope 
io otata)r an MRG: at HNC in o 
Telecommunications subiect with on 
ability to read Morse at 20 wpm. 
ICity and Guilds 7777 at advanced 

level incorporating morse transcription would be advantageous). Anyone 
with a PMG, MPT or 2 years relevant radio operating experience is also eligible. 

The Civil Service is an equal opportunity employer 
Salaries: Starting pay for trainees is age pointed to 21 years. For those aged 21 
or over entry will be at £7,162. After Training on RO will stort at £10,684 rising by 5 

to £15,753 inclusive of shift and weekend working allowance 
..... Write or telephone lot an application 
............ 

..... . form to 

lec pw THE RECRUITMENT OFFICE, GCHQ, ROOM 4/1108 kh,,IPRIORS ROAD, CHELTENHAM, CLOS GL52 5AJ 
OR TELEPHONE (0242) 232912/3 

.wee 

Vs CAN BE YOURS Vs 
• GOVERNMENT DICTATES CLEAN UP OF DUMPSITE & ALL WASTE 
PRODUCERS 

• NEW PRODUCT CAN SAVE WASTE GENERATORS MILUONS OF 
POUNDS 

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

• HELPS WATER CLEAN UP 

WE SUPPLY: 

• TRAINING SCHOOL 

• RECOGNISED PRODUCT 

• APPROVED TECHNOLOGY 

• LABORATORY BACK-UP 

• TOTAL ENGINEERING 

AREAS ARE LIMITED LEAD SOURCES PROVIDED 

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

INVESTMENT REQUIRED — FINANCING AVAILABLE 

ECOLOGY RECOVERY CO 
16787 BEACH BLVD. 

HUNTINGTON BEACH, CA 92647 U.S.A. 

MR J E RODGERS 
— CALL (714) 536 0757 —FAX: (714) 960-9728 
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DXT-BIV narriol 
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'PIDDLE 
Compiled by Keith Hamer and Garry Smith 

Band I should be buzzing with long-
distance TV signals from all over Europe 
unless, of course, something goes horr-
ibly wrong with the ionosphere. 
During March, long-distance TV recep-

tion conditons in Band I proved disap-

pointing for most enthusaists and 
descriptions ranged from 'a disaster' to 

the unprintable. When reception did 
occur it was either via meteor shower 
propagation or short-duration sporadic-
E. Nevertheless, most European coun-
tries were identified during the month, 
mainly from test cards, despite their 
limited screening these days. In other 
parts of the world, Band I reception 
conditions were completely different. 
Exciting events in India could be a taste 
of what is shortly in store for the UK and 
Europe. 
Tropospheric DX reception was noted 

in Wales on March 9th with signals 
present in Band Ill and UHF from the Low 
Countries. A minor tropospheric lift 
occurred on the 18th with France, 
Belgium and the Netherlands at UHF. 
The event wasn't exactly staggering 

although it did help to relieve the 
general monotony. 

Band I reception 
Here in Derby, the Spanish GTE test 

card fluttered up via meteor shower 
propagation at 1005 GMT on March 6th. 
Later in the day a small sporadic-E 
opening occurred to the south, consis-
ting of Spanish programmes. At 2315 
GMT on the 20th a very weak PM5544 test 
card materialised for a short period and, 
judging by the lateness of the test 
transmission, it could have been Iceland. 
Repeated sightings of a PM5544 (via 
meteor shower progagation) occurred 
between 1900 and 1945 GMT on the 28th. 
Again, the time of the test transmission 
strongly suggests Iceland. On the 27th 
and 28th very weak vision buzzes and 
carriers were resolved from a southerly 
direction on channel E2. Unfortunately, 
attempts to resolve any form of picture 
failed despite the use of reduced 
bandwidth IFs. The signals faded very 
gradually. Chris Howles of Lichfield also 
reported similar activity. To round off the 

month, lain Menzies of Aberdeen 
reported auroral activity throughout the 
evening of March 26th with the usual 
Norwegian and Russian TV signals in 
Band I. 

DX-TV log for March 

This month the reception log is by 
Simon Hamer of New Radnor in Powys: 
01/03/88: SVT-1 (Sweden) on channel E2 
radiating the 'KANAL 1 SVERIGE' 
PM5534 test pattern. 
03/03/88: RUV (Iceland) on channel E4 
identified from the PM5544 test pattern 
with 'RUV ISLAND' identification; TSS 
(Russia) on channel R1 displaying the 
UEIT test pattern. 
04/03/88: CST (Czechoslovakia) on chan-
nel R1 showing the *RS-KH' EZO test 
card: NRK (Norway) on channel E2 with 
the NORGE GULEN• PM5534. 
05/03/88: DR (Denmark) on channel E3 
radiating the 'DR DANMARK' PM5534, 
07/03/88: CST on channel R1 using the 
EZO test card; TVP (Poland) channel R1 
identified from the dark-background 
PM5544. 

PHOTO FILE • PHOTO FILE • PHOTO 

Fig I The Russian-style LJEIT test card, used 
Cuba !CRT in 

Fig 4 Identification caption from Syria with the 
inscription 'Syrian TV Ch 2' 

Fig 2 News programme from Cuban TV. called 
'Teje Diario' 
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Fig 8 FuBK test card which is occasionally used 
by 'Tele Monte-Carlo' 

Fig 3 News programme in English from Syria's 
second TV network 

Fig 6 Station opening caption from the Dutch 
'Nederland 2' service 
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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 10 & 
memory extension cards. 

Thc nowman 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. 

Mcrwood Data yÉc-rm Ltd 
Sherwood House, The Avenue, Farnham Common, Slough SL2 3JX. Tel. 02814-5067 

Carbon Film resistors 1/4 W 5% E24 series 0.51R to 10M0  
£7.01P0 100 off per value- 75p, even hundreds per value totalling 1000  

Metal Film resistors 1/4 W 1OR to IMO 5% E12 series- 2p. 1% E24 series 3p 
Mixed metal/carbon film resistors 1/2W E24 series 1R0 to 10M0 11/2 p 
1 watt mixed metal/Carbon Film 5% E12 series 4R7 to 10 Megohms 5p 
Linear Carbon pre-sets 100mW and 1/4 W 100R to 4M7 E6 series 7p 
Miniature polyester capacitors 250V working for vertical mounting 
.01..015..022..033, .047, .068-4p. 0.1-5p. 0.15. 0.22-6p. 0.33. 0.47-8p 
Mylar (polyester) capacitors 100V working E12 series vertical mounting 
1000p to 8200p - 3p. .01 to .068 - 4p 0.1 - 5p 0 12. 0.15, 0 22-6p 0 47/50V-8p 
Subminiature ceramic plate capacitors 100V wkg vertical mountings. E12 
series 
2% 1.8 pf to 47 pf - 3p. 2% 56 pf to 330 pf - 4p. 10% 390p - 4700p 4p 
Disc/plate ceramics 50V E12 series 1P0 to 1000P, E6 Series 1500P to 47000P 2p 
Polystyrene capacitors 63V working Et 2 series long axial wires 
10 pf to 820 pf - 3p. 1000 pf to 10,000 pf - 4p. 12,000 pf 5p 
741 Op Amp - 20p. 555 Timer 22p 
cmos 4001- 20p. 4011- 22p. 4017 40p 
ALUMINIUM ELECTROLYTICS (MfdsNolts) 
1/50, 2.2/50, 4.7/50, 10/25, 10/50 5p 
22/16, 22/25, 22/50, 47/16, 47/25, 47/50 6p 
100/16, 100/25 7p; 100/50 12p: 100/100 14p 
220/16 8p; 220/25, 220/50 10p; 470/16, 470/25 11p 
1000/25 25p; 1000/35, 2200/25 35p; 4700/25 70p 
Subrnin, tantalum bead electrolytic. (Mids/Volts) 
0.1/35, 0.22/35, 0.47/35, 1.0/35. 3.3/16. 4.7/16 14p 
2.2/35, 4.7/25, 4.7/35, 6.8/16 15p; 10/16, 22/6 20p 
33/10, 47/6. 22/16 30p; 47/10 35p; 47/16 60p; 47/35 80p 
DIODES (ply/amps) 
75/25mA 1N4148 2p. 800/1A 1N4006 6p. 400/3A 1N5404 14p. I15/15mA 0A91 6p 
100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1.5A Sb Ml 5p. 100/IA bridge 25p 
400/1A 1N4004 5p. 1250/1A BY127 10p. 30/45mA 0A91 6p. 30/15A 0A47 8p 
Zener diodes E24 series 3V3 to 33V 400 mW - 8p. 1 watt 12p 
Battery snaps for PP3 - 6p for PP9 12p 
L.E.D's 3mm. & 5m.m. Red. Green. Yellow-10p. Grommets 3mm-2p, 5mm 2p 
Red. flashing LED's require 5V supply only 50p 
Mains indicator neons with 220K resistor 10p 
20mm fuses 100mA to 5A 0/blow 5p. A/surge 8p. Holders pc or chassis 5p 
High speed pc drills 0.8, 1.0, 1.3, 1.5, 2.0m - 30p. Machines 12V dc £6.50 
HELPING HANDS 6 ball joints and 2 croc clips to hold awkward Jobs £4.50 
AA/HP7 Nicad rechargeable cells 80p each. Universal charger unit £6.50 
Glass reed switches wih single pole make contacts - 8p. Magnets 12p 
TRANSISTORS 
BC547/8/9-8p, BC557/8/9-8p, BC182L/4L-10p, BC183,183L-10p, BC212,212L-10p, 
BC337.337L-12p, BC727/737-12p, BD135/6/7/8/9-25p, BCY70-15p, BFY50.52-20p, 
BFX88-15p,2N3055-50p, TIP31,32-30p, TIP41.42-40p. BU208A-01.20. BF195,197-12p 
All prices are inclusive of VAT. Postage 20p (free over £5). Lists Free. 

THE CR SUPPLY CO 
127 Chesterfield Rd, Sheffield S8 ORN 

Return posting 

AERIAL TECHNIQUES 

NEW FROM YOKO 
MODEL F611 

VHF/UHF SYSTEM BIGII1L 
Yes, the ubiquitous Yoko 5" black Er 
white TV for reliable VHF/UHF 
TV/DXing is back --- but in an 
improved version. Model F6 
incorporates not only SYSTEM I 
I6MHz sound for UK/Eire/South 
Africal but SYSTEM BIG (5.5MHz 
sound for Europe, Middle East, 
Australasia and other petal AND 
SYSTEM L FRENCH standard 
I6.5MHz sound) The 5.5/6MHz 
sound switching is automatic within 
the receiver, the 6 5MHz and 
positiveinegatiye video switch is r95 00 
situated at the rear of the television. &-

It's restyled too, featuring a sleek black monitor look and with rotary drum 
continuous band tuning. A telescopic whip antenna is situated at the rear, 
together with a 75 ohm coaxial input socket 

Versatile 3way powering for AC Mains, internal batteries or an external 12v DC 
source (lead supplied), its ideal for the home, mobile, camping'caravaning or 
that 'DX-pechtion' to the local mountain land we'll supply the aerials if neededll 
Completely compatible for use in the UK and throughout the Continent 
lincludIng FRANCE) It's lust the answer for a compact - 4 7lHl x 5(W) x 
8.6(Deep) inches - high gain and comprehensive TV-DX installation and at a 
reasonable price 

Stocks of this new receiver have Just arrived from the Far East, so don't delay. 
order today and maximise your leggings 

YOKO model F6 multistandard VHF/UHF 5" screen TV (System 13/G/I/LI 
C95.00. Carriage UK E4.95, elsewhere POA 

Aerial Techninues. the company that knows the TV-DXing hobby carry a 
comprehensive range of aerial equipment for every type of installation - and 
with a huge range of filters, amplifiers. cables, rotators, masts and supporting 
hardware Send for our illustrated Catalogue at 75p. if it doesn't list what you 
want, then we can obtain it quickly 

All prices inclusive of VAT Delivery normally 7 10days 

ACCESS Et VISA Mail and Telephone orders welcome 

MZECOM 
VISA 

MUM. 

11 KENT ROAD. PARKSTONE POOLE DORSET BH12 2EH 

Tel: 0202 738232 
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DX-TV RECEPTION REPORTS  
09/03/88: STV-1 received on channels E2 
and E3 — the PM5534 with KANAL 1 
SVERIGE' identification was being 
shown. Tropospheric DX included: NED-
1 (Netherlands) on channels E4 and E39 
from Lopik and Wieringermer; NED-3 on 
channels E30, E34, E35 and E42; BRT-1 
(Belgium, Dutch-language network) on 
channel E10 from Wavre; RTBF-1 (Bel-
gium, French-language network) on 
channels E3 and E8; RTL+ (Luxembourg) 
on channel E7. 
20/03/88: SVT-1 received on channel E2 
displaying the PM5534 test pattern. 
21/03/88: CST seen on channel R1 
showing the RS-KH' EZO test card. 

Exotic Wang 
Major Rana Roy of India has again 

reported what seems to be a form of 
transequatorial propagation which 
occurred regularly throughout the first 
half of March. Similar reception condit-
ions were experienced last October. 
Fortunately the lower Band I channels 
are free from transmission in India which 
means DX signals are easy to detect. 
Channel E4 is not so favourable for DX 
reception because it is used extensively 
by a network of high-power transmitters 
throughout the country. 
Signals from the Bangkok channel E3 

transmitter in Thailand could be identi-
fied most days despite the very smeary 
nature of the pictures. Reception occur-
red late in the afternoon or during the 
evening. After the 13th, reception 
ceased and nothing was resolved 
between then and the time of compiling 
his report on March 22nd. 
Between March 1st and 13th, Rana 

noted the following signals: 
01/03/88: Bangkok TV noted on channel 
E3 at 2025 local time. The sound was clear 
but the pictures had multiple images, 
smearing and a characteristic flutter 
effect. Signals faded at 2130. 
05/03/88: Bangkok TV on channel E3 
between 2130 and 2145, local time. 
06/03/88: Bangkok TV on channel E3 
between 1900 and 2130, local time. There 
was also heavy interference with Delhi 
TV on channel E4. 
07/03/88: Bangkok on E3 at 1910. Signals 
were exceptionally strong and there was 
heavy patterning on E4. 
09/03/88: At 1930 local time, strong 
signals were received from a Chinese 
station on channel R1. No sound could be 
detected. Figures could be made out at 
1940. At 1955 there was a wrestling match 
and at 2005, boxing. Signals faded at 2015. 
11/03/88: Bangkok TV on E3 between 
1930 and 2020, possibly from Malaysia. 
The sound was English but very dis-
torted; so were the pictures. Between 
2145 and 2215, Bangkok TV was noted on 
channel E3. Heavy interferences were 
present over Delhi TV on channel E4. 
13/03/88: Strong signals from Bangkok 
TV on channel E3 were received from 
1930 with heavy intereference on chan-

nel E4. Commercials were heard at 2030, 
local time. 

Mystery in India 
Reception of UHF signals is a big event 

in India because they receive very few 
transmissions in Bands IV and V, though 
a high-power channel E41 transmitter 
operates. Unfortunately it is located well 
over 100 miles away in Dubai. 
Rana suspects that a pirate TV station 

may be operating in his locality on 
channel E21 showing UK material. Initial 
reception coincided with a tropospheric 
lift during early January when a BBC-1 
programme announcement caption 
appeared. More BBC-1 programmes 
have been received since then with good 
signal levels at times. On February 20th 
at 2100 local time Rana noted cartoons 
followed by the comedy series Terry and 
June. At 2230 signals began to fade and 
had completely disappeared by 2245. A 
caption from Yorkshire TV was also seen. 
Radiation from an illicit VCR signal 
transmitter, a videosender, could be 
responsible for the pirate transmissions. 

Lichfield Leeds to Derby 
Towards the end of March, Chris 

Howles (Lichfield), Kevin Jackson and 
Mark Dent (both from Leeds) came to 
Derby to discuss trends in DX activity. 
According to them periods of enhanced 
tropospheric reception seemed more 
frequent during the early seventies than 
they are today. Extreme long-distance 
sporadic-E reception from the Middle 
East seems to have occurred more often 
over the past few years than during the 
early seventies when it was considered a 
once in a lifetime event. 

Fitter for Sand II 
Chris Howles has recently indulged in 

a spot of DX spring-cleaning. He's been 
busy overhauling cables and equipment 
in preparation for the 1988 sporadic-E 
season. Chris is unfortunate in having 
the Sutton Coldfield transmitter virtually 
on his doorstep but interference from 
FM radio transmitters can create havoc 
even as far as 25 miles away. All traces of 
interference on Band II have been 
removed since he fitted an FM bandstop 
filter to prevent the FM radio band 
breaking through on channels IC and R4 
(82.25MHz and 85.25MHz respectively). 
An inexpensive but effective filter can 

be made using four turns of coaxial cable 
inner (sold copper) in series with a 0.30pF 
miniature preset trimming capacitor. 
The coil is air-spaced and approximately 
6mm in diameter. Connect the series 
combination between the aerial output 
and ground, then adjust the preset 
trimmer for minimum interference on 
channel R4. Connect the filter ahead of 
any amplifier; this prevents overload. 
Maybe interference is the reason why 

Band II is often ignored. This is a pity 
because it provides the only chance of 

receiving Bulgarian and Albanian TV via 
sporadic-E propagation. R5, the highest 
of the four channels found between 77 
and 100M Hz, is certainly prone to severe 
interference from the Western European 
FM radio band. The other three channels 
lie below the FM band and are reason-
ably clear, especially when filtered. 
R5 and two of the clearer channels, R3 

and R4, are used in Russia and Eastern 
Bloc countries. The fourth is channel IC 
which is allocated to Italy and Albania. 

Simple aerial 
An aerial consisting of a dipole cut to 

82MHz (each rod 33in long) can be used 
for reception. If the boom of the Band I 
aerial is extended, the dipole can be 
mounted 30in in front of the last Band I 
director. This will, in effect, provide a 
two-element Band II array in which the 
last Band I director acts as a reflector for 
the Band II dipole. Many enthusiats are 
tempted to use their existing Band I array 
but results are usually poor and unpre-
dictable because it is being used to 
receive frequencies which are too high 
for the design. 
Band II channels are only active during 

periods of intense sporadic-E activity 
when the maximum usable frequency 
(muf) rises sufficiently. If Continental FM 
radio stations are heard during a spor-
adic-E opening, the muf will be high 
enough to receive Band II TV, providing 
the opening affects the appropriate 
countries. TV pictures in Band II are 
usually stable with a characteristic slow-
fading effect. In fact, the results look 
very similar to those experienced with 
tropospheric DX reception. 

DX-TV map 
An A4-size transmitter map for Bands I 

and II comes with a station list for the 
whole of the European area. It costs 
£2.00, including postage, from HS 
Publications, 7 Epping Close, Derby DE3 
4HR. HS Publications can also supply 
aerial hardware and the D-100 DX-TV 
converter for Band II coverage. 

Cuban test card 
Jukka Kotovirta of Espoo in Finland 

was touring the sunspots of the Carib-
bean recently and has sent a photograph 
of the Cuban test card so we will know 
what to expect during the coming 
sporadic-E season. The national TV 
service, ICRT, uses the genuine UEIT 
(Russian) test card with the identifica-
tion 'ICRT' at the top together with the 
time and date. Another picture was taken 
from breakfast news aired over Tele 
Rebelde (Rebel TV). Both stations oper-
ate in Band I and Jukka reckons they 
could be received in Europe. 
Jukka says that the 1987 sporadic-E 

season was the most active he has ever 
witnessed. For example, he saw Saudi 
Arabia (Aramco TV) on channel E3 at 
least five times and, during a couple of 
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 DX-TV RECEPTION REPORTS 

Danish 1st Network TV transmitter locations 

high muf openings, Aramco Radio came 
through on 88.5MHz. When such recep-
tion occurred, there were vertical bars 
present on channel E4 — probably 
Bahrain which is only a few miles away. 
Unfortunately there was never any other 
test pattern shown which might have 
provided definite proof. 
Jukka missed the two openings from 

across the Atlantic on June 19th and July 
21st, but thinks reception would have 
been possible in Finland. An Espoo VHF 
ham noted Canadian amateurs at 50MHz 
on June 19th. Another amateur living at 
Pori in western Finland even worked a 
few 50MHz stations located in the USA 
(50/28MHz crossband) on June 17th 
during the late evening. 

Service information 
sea: We have received details of the 
new second TV network operating in 
Syria. This network was noted operating 
on channel E21. The newscaster men-
tioned that broadcasts could also be 
picked up on VHF Band I channel E2 from 
a hilltop transmitter near Horns. Prog-
rammes consist mainly of imported films 
and documentaries. Programmes com-
mence at 1700 UTC and close-down is at 
2100 UTC (230C local time). Captions are 
in English, not Arabic. 
A new medium-power UHF transmitter 

has recently entered service on channel 
E26. It broadcasts SAT programmes 
(presumably the first network) in PAL 
colour as opposed to SECAM which is 
used by its other transmitters. We 
assume the transmissions are intended 
for neighbouring countries. 
Turkey: Reports indicate that the Turkish 
TV service, TRT, is radiating the FuBK 

test card via the second network, minus 
the circle. The pattern can be shown with 
or without the digital clock. 
Monaco: Although the Philips PM5544 
test pattern is normally used for test 
transmissions, Tele-Monte-Carlo (TMC) 
is occasionally radiating the FuBK pat-
tern with 'TELE MONTECARLO' iden-
tification before programmes begin. 
India: Two low-power UHF transmitters 
entered service in Rajasthan during 
March, one of them at Pali. I do not know 
the location of the other, and I have no 
channel details. 
Pakistan: Pakistan TV recently started 
breakfast television: a 45-minute prog-
ramme contains news, morning exer-
cises, cartoons and everything else 
you'd expect. Although the main test 
card is the PM5534, a black cross-
hatched test pattern is sometimes 
shown. 
Netherlands: The NED-3 network is now 
fully operational. The 'PTT NED-3' 
PM5544 is screened for most of the day 
but a 'NEDERLAND 3' version is shown 
for a few minutes before programmes 
commence. The opening caption is 
similar to the one used for NED-1 and 
NED-2 transmissions, namely a horizon-
tal and vertical grey-scale/colour-bar 
pattern with the large network number in 
white to the right. Even the clock looks 
similar, except for the 'NEDERLAND 3' 
identification. Of greater importance is 
Loeki the Lion, the furry character shown 
between the adverts. He has joined the 
third network, much to the delight of 
some DX-TV enthusiasts. 
Belgium: The identification in the lower 
rectangle of the RTBF-2 PM5544 has 
recently changed from 'TELE 2' to 'TELE 

21'. The transmitter and channel number 
are now incorporated in the upper block. 
Australia: There have been several 
rumours that TVQ-0 (a commercial TV 
station operating in Brisbane) will aban-
don channel 0 later this year. During the 
last sunspot maximum, which occurred 
in the late seventies and early eighties, 
signals on Australian channel 0 
(46.25MHz vision and 51.75MHz sound) 
were received on numerous occasions in 
the UK. Closure will reduce the chances 
of such reception occurring again in the 
future. The only remaining channel 0 
transmitter will be the ABC relay at 
Wagga Wagga (ABMN 0). The hopeful 
news is that TVQ-0 may simply swap 
frequencies with a channel 10 outlet at 
Toowoomba, a short distance inland 
from Brisbane. 
Iceland: RUV now broadcasts seven days 
a week. Not so long ago there were no 
programmes on Thursdays, and during 
the late sixties and well into the 
seventies, RUV used to close down for 
several weeks during the summer, 
showing only the test card. A second 
(Pay-TV) channel entered service in 
October 1986 and it now has 20,000 
subscribers. Both services carry com-
mercials and there are an estimated 
70,000 TV sets in use throughout Iceland. 
Denmark: During April 1988, the new UHF 
transmitters at Copenhagen entered 
service. DR programmes are radiated on 
channel E31, TV-2 on E53. The DR Band I 
transmitter on channel E4 is expected to 
continue operating for a few more years. 
From January 1988, the 22kW DR trans-
mitter at Vendsyssel has moved to 
channel E57 (formerly E51). Also, the low-
power E30 relay at Vejle will close when 
the TV-2 transmitter at Hedensted enters 
service. 

Location Channel ERP 

Fyn E3 10kW 
Kobenhavn E4 50kW 

Aalborg E5 50kW 
Bornholm E5 10kW 
Bavvnshoej E5 5kW 
Sydsjaelland E6 60kW 
Sonderjylland E7 60kW 
Aarhus E8 60kW 
Vestjylland E10 60kW 

Kobenhavn E31 600kW 
Vendsyssel E57 22kW 

This month's information was kindly 
supplied by Gasta van der Linden 
(Rotterdam, Netherlands), the Benelux 
DX Club (Netherlands), Michael Sum-
mers Larsen (Odense, Denmark), Dun-
can Fraser (Upper Hutt, New Zealand), 
Major Rana Roy (Meerut, India), Charles 
Hage (Graz, Austria) and David Bocca 
Corsico Piccolino (Vigevano, Italy). 
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Universal Semiconductor Devices Ltd 
UNIT 4, SPRINGFIELD ROAD, 
CHESHAM, BUCKS HP5 1PW 
TEL 0494 791298: FAX 0494 791296: TLX 837707 usdo g 

WE OFFER ONE OF THE LARGEST RANGES OF SEMICONDUCTORS 

AT HIGHLY ECONOMICAL PRICES. THE FOLLOWING SEMICONDUCTOR TYPES ARE 
AVAILABLE FROM STOCK. IF WE DON'T STOCK WHAT YOU NEED THEN WE CAN GET IT 

FAST FROM OUR FACILITIES IN WEST GERMANY AND USA UPON REQUEST 

TRANSISTCIRS - 
BIPOLARS - GERMANIUM AND SILICON 
SMALL SIGNAL 
POWER 
DARLINGTONS - ALL SHAPES AND SIZES 
VHF/UHF DEVICES - ALL SHAPES AND SIZES 

FETE- POWER MOSFETS 

UNJUNCTIONS 

DIODES - GERMANIUM AND SILICON 
RECTIFIERS AND BRIDGES 

OPTO-ELECTRONIC DEVICES 

LEDS OF ALL SHAPES AND SIZES 

114YRISTORS AND TRIACS- ALL 

SHAPES 

SIZES 

RATINGS 

INTIORATEDCIRCUITS 

CONSUMER- DIGITAL/ANALOGUE 
MICROPROCESSORS AND PERIPHERELS 

IC SOCKETS 

WE 

SUPPLY 

SEMI 

CONDUCTORS 

FOR 

SATELLITE 

TV 

JAPANESECOMPONENTS- VAST RANGE OF DISCRETES AND CONSUMER IC s 
CATALOGUE- PLEASE SEND £1 CHEQUE, POSTAL ORDER OR STAMPS FOR OUR 1988 
CATALOGUE. SUPPLIED FREE OF CHARGE TO COMPANIES WHEN REQUESTED ON AN 
OFFICIAL LETTERHEAD 

SPECIAL DISCOUNTS ANDPAYMEPITTERJAS ARE AVAILABLE TO OEM S. SCHOOLS, 
COLLEGES, UNVIVERSITIES, GOVERNMENT INSTITUIONS, COMPUTER FIRMS, 

ELECTRONIC REPAIR FIRMS AND DISTRIBUTORS 

PLEASE ENQUIRE FOR QUANTITY DISCOUNTS 

WE WELCOME TELEPHONE, TELEFAX AND TELEX ENQUIRIES 

SURPLUS/REDUNDANT STOCKS 
ELECTRONIC COMPONENTS 

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

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

MARLOW MARKETING 
ELECTRONIC COMPONENT SURPLUS DEALERS 

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

Fax: 0474-327-960 Telex: 940-16512 (NWW0 G), 

Tele: 0474-320062 

ALSO: COMPLETE FACTORY CLEARANCES UNDERTAKEN 

G4ZPY PADDLE KEYS 
Britain's leading High Quality Hand Built Morse Key Manufacturer 

PUMP (Straight) KEY 

SINGLE PADDLE KEY 
Nickel or Brass 

TWIN PADDLE KEY 
Nickel of Brass 

Brass £26.00 & £30 
Brass Std £42.00 

Std £47.00 

Brass Std £48.00 
Std £53.00 

Nickel £31 & £35 
Deluxe £44.50 

Deluxe £49.50 

Deluxe £50.50 

Deluxe £55.40 

60. VARIATIONS OF THESE KEYS ARE AVAILABLE. Some to Order. 

IAMBIC ELECTRONIC KEYER (with Auto Inter-Character Spacing) £40.00 
1K PEP BALUNS 3.5-30 Megs £15.00 

10-70 Megs £16.50,P&P UK: - KEYS £3.00 
IAMBICS AND BALUNS £2.00 

SAE for further details to 

41 Mill Dam Lane, Burscough, Ormskirk, Lancs L40 7TG 
or Phone: 0704 894299 

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

Have you been putting off buying PCB CAD software? 
Are you still using tapes and a light box? 
Have you access to an IBM PC/XT/AT or Clone? 
Would you like to be able to produce PCB layouts up to 17 inch square? 
With up to 8 track layers and 2 silk screen layers? 
Plus drill template and solder resist? 
With up to eight different track widths anywhere in the range .002 to .531in? 
With up to 16 different pad sizes from the same range? 
With pad shapes including round, oval, square, with or without hole, and edge 
connector fingers? 

With up to 1500 ICs per board, from up to 100 different outlines? 
With auto repeat on tracks or other features - ideal for memory planes? 
That can be used for surface mount components? 
With the ability to locate components and pads on grid or to .002in resolution? 
With an optional auto-via facility for multilayer boards? 

Hr 
fa.  : iii  

'0 
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) 0  

) 
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With the ability to create and save your own symbols? 
That is as good at circuit diagrams as it is at PCBs? 
That can be used with either cursor keys or mouse? 
Which, with "Easy Plot" can also output to a pen plotter? (A photoplot driver will 
be available shortly) 

Where you can learn how to use it in around half an hour? 

0 0 

0 0.0 

C 0 a 0 0 0 0 

0 0 0 

C 0 0 0 0 C 0 0 0 

That only costs £275.00 -i- VAT. 

Please contact us for further information 

AFFORDABLE PCB CAD IS HERE! 
Number One Systems Limited, Ref REW 

Harding Way, Somersham Road, St Ives, Huntingdon, Cambs PEI 7 4WR 
Tel: 0480 61778 
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1. 
Andy Emmerson G8PTH puts you in the picture 

This month's news round-up is a real 
mixed bag with something for everyone. 

New repeaters 
NO, not in Britain but in the Nether-

lands. It's certainly possible to contact 
Holland on 24cm (I've proved it), so you 
may work through these, or at least see 
them during the next tropo opening. 
PI6EHV has an input on 434.25MHz AM 

and its output on 1285MHz FM. Sited in 
Maarheze, its locator is J021SK and is 
PAOSON's own personal project. It is just 
40m above sea level. This corrects earlier 
information. A new repeater in the 
Hilversum district,PI6ATV, is located at 
CM67J, which is the same as J022PE. Its 
input is on 2359MHz, output is on 
1285MHz, both FM of course. Hans 
Holsink PE1CKK looks after this one and 
would doubtless be happy to send you a 
QSL if you manage to see his machine. 
Thanks to Paul PAOSON for this info. 

900MHz TV 
'900MHz ATV is the next way to go,' says 

Tom O'Hara W6ORG of PC Electronics. 
Unfortunately for us, the opportunity is 
open only to hams in North America, but 
there's no harm in daydreaming. As a 
prelude to our American ATV report here 
is a survey of commercial goodies 
available to American ATVers. If nothing 
else, it will be instructive to look at ATV 
from a different viewpoint. 
Why 900MHz? Cost is one answer. 

Thanks to cellular radio, price and 
availability of semiconductors, antennas 
and other parts, for this band are 
excellent. Compare the costs of 33cm 
and 70cm modules and you will see that 
900MHz components cost only 10 to 20% 
more on average. 1200MHz parts are 
comparatively expensive and hard to 
obtain. An equivalent 1W 23cm final is 
three times the price of a 33cm one. We 
use standard broadcast AM, so it only 
takes a downconverter ahead of any TV 
set tuned to channels 2, 3 or 4 rather than 
an additional receiver costing over $200 
for FM. AM is still best for weak signal DX 
ATV. 
Ease of assembly is another reason. 

Anyone who has put together a 70cm 
system should be able to assemble a 
33cm system the same way. PC Electro-
nics now has all the modules for a basic 
1W system, and three other companies 
are developing linear amplifiers. 

Performance 
All things being equal. a 33cm system 

has 6dB more path loss than a 70cm 
system, but almost 3dB less than a 23cm 
one. Co-ax loss is of course less than on 
23cm, and in most areas there is little 
interference from other services and 

radar To give 70cm picture quality, the 
6dB is easily made up in the higher gain 
of smaller antennas and/or by mounting 
the downconverter at the antenna. 
Compare the cost of a 16.3dBd Tonna 
yagi to a 14dBd gain 70cm one . you can 
almost put up dual 33cm yagis for the 
price of a single 70cm one. Snow-free 
line-of-sight DX with 1W and single 
Tonna yagis at each end is 10 miles; with 
a 7dB omni and an 18W amplifier in the 
repeater, it's 20 miles. These figures 
assume 4dB feeder loss: you •..,ould get 
greater DX of course with lower-loss co-
ax and an antenna-mounted down-
converter. 
Best of all, full duplex ATV is now 

possible. You can talk and see each other 
by transmitting on one band (70cm), 
receiving on the other (33cm) Using one 
of the 70cm transmitters, there are no 
harmonics of the 108MHz crystals that 
fall into the 33cm band, so you probably 
won't need any special filtering to 
transmit at the same time as receiving 
the other band. You can usually avoid 
front-end overload with a vertical 
antenna separation of just Aft. Be a 
repeater yourself. 

Crossband repeater 
The loss of 420-430MHz near the 

Canadian border has left some amateurs 
with problems: interference from FM 
repeaters, radar and the fact that an in-
band repeater doesn't allow simplex 
without interference. Crossband repeat 
to 900MHz is an answer. You not only free 
one of the 70cm frequencies for simplex, 
you can also see your own video coming 
back to you and make adjustments 
without someone else's opinion. 

In case you are wondering how much 
all the equipment costs, here is a quick 
rundown. The 1W (peak sync) vision 
transmitter costs $139: audio subcarrier 
costs an extra $29. A GaAs FET receive 
converter (to VHF channels, 2, 3 or 4) is 
$69 bare or $109 cased, and the Tonna 
element yagi costs $59. All prices include 
delivery within the USA and with nearly 
two dollars to the pound look by no 
means dear. 
Frequencies used for simplex ATV are 

Fia 1 W9DNT Alford Slot UHF 

910.25 and 911.25MHz, while repeater 
output is on 923.25MHz. In Britain, of 
course, these frequencies fall within the 
cellular radio allocation, but in America 
this is not the case. Because the UHF 
band is not used so much for broadcast 
TV (VHF covers the larger distances 
better), cellular radio is accommodated 
on the 800MHz band rather than on 
900MHz. This leaves room for a healthy 
amateur band from 902-928MHz. 

A true horizontal omni for 70cm 
This is the antenna they said couldn't 

be built, according to Mike Stone 
WBOOCD, who has kindly given permis-
sion for us to share this remarkable 
design. It was first published in the 
January 1988 issue of Spec-Comm, which 
Mike edits and publishes. The antenna is 
a modified Alford Slot and gives 5 to 6dB 
omnidirectional gain, horizontally pola-
rised. This version is by Merle Reynolds 
W9DNT of Moline, Illinois and costs 
about £15 to build. He has built eight of 
them, and they are used on the Daven-
port, Iowa, ATV repeater with great 
success. They handle the 100W power 
and 421/439MHz separation with ease, 
and have out-performed stacked 
dipoles, big wheels, bow-ties and 
stacked beams. 
Common tinned stovepipe was chosen 

as the main constructional material; 
undoubtedly copper or brass would be 
better, but more expensive and difficult 
to find. Tinned steel is cheap, easy to 
work and withstands the weather well. 
Plastic PVC pipe support pieces are 
attached at the top, middle (joint) and 
bottom areas to give extra strength. Both 
insulated material and copper conduc-
tive support and shorting bars are used 
across the slot opening to hold it in place 
at exactly 3/4in. You can also use 3in or 
3.5in pipe stock, if you change the slot 
opening to 112m. Any circumference 
from 3/8 to 1/2 wavelength will work and 
remain truely omnidirectional Any less, 
and gain and null lobes start to appear. 
The calculation of the 75 to 50 ohm 

phasing harness uses the standard 
formula shown in the diagram. Special 
care must be taken to solder and seal all 
co-axial connection points. The finished 
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ATV ON THE Al 
array is admittedly lengthy, and on the 
Davenport installation a PVC pipe exten-
der arm protrudes from the top of the 
antenna. Non-conductive guy ropes hold 
the structue in place as it is top-heavy. 
Side-mounting from a tower would 
introduce nulls and it is recommended 
that this antenna is mounted topmost. 

If you decide to build this, please drop 
me a line and I'll pass on the news to 
Merle. I welcome all activity reports that 
were sent in. Rawl 

Fig 2 Phasing harness for the Alford slot 

Optimising your antenna 
Given the number of 934MHz restric-

tions, it makes sense to get the most out 
of your system. Transceiver power levels 
are set by regulations, power amplifiers 
are not allowed, so what is there to alter? 
The antenna and its feeder to the rig. 
Take the trouble to optimise them; and 
by optimise, I mean getting things 
exactly right. Sometimes the position of 
the antenna and the way it's connected 
are more important than its size, cost and 
number of elements. 
The greater the numbers of elements 

on an antenna, the greater the gain. Most 
textbooks tell you that antenna gain is 
everything; it gives you extra clout on 
transmit and boosts received signals as 
well. Fabulous, something for nothing? 
Well, almost. Too much gain can actually 
be a hindrance, not a help. Too much gain 
could be the reason why some users of 
the band are not getting the best results. 

Hoses help you visualise 
Before analysing what happens with 

too much gain, let's define gain. Gain is a 
measure of signal improvement. In the 
same way, signal loss represents throw-
ing away some of your transmitted or 
received signal. Gain is measured logar-
ithmically. A gain of 13dB means that 
your transmitted signal will appear to be 
improved by a factor of 20. Your received 
signals will also be improved by a factor 
of 20. 
Advertisements frequently quote gain 

figures, but it isn't always clear that this 
applies only in one particular direction: 
the gain is focussed into a beam. A yagi 
antenna has its gain focussed in one 
direction, similar to a horizontal garden 
hose where all the water hits the plant 
you are spraying. Omnidirectional anten-
nas, such as collinears, are a little 
different. You might think that magic is 
involved, after all you are getting all-
round radiation as well as gain, but there 
is a trade-off. 

The lighthouse effect 
Think of a stationary lawn sprinkler. 

Water usually comes out in all directions 
and quite a lot goes straight up in the air. 
If, however, you were to block off some of 
the holes in the middle, the water would 
tend to come out only at the side and with 
more pressure. Collinears don't waste 

NETWORK 
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signal going straight up into the sky but 
try to squirt it all at the horizon. This 
creates one problem. 
Think back to the lawn sprinkler. If you 

force all the water out sideways at high 
pressure, the grass right beneath the 
sprinkler doesn't get wet. The same can 
happen if you are directing your signal 
too far out at the horizon. It is known as 
the lighthouse effect. People standing 
right beneath a lighthouse do not get the 
benefit of the light because it is coming 
out sideways, straight over their heads. 

Multi-elements y biconicals 
What problems might we encounter by 

having too much gain? Let's take three 
cases: a mobile installation, a homebase 
collinear and a homebase yagi beam. 
When choosing a mobile antenna, most 

users go for the one with the highest 
gain. These are the most expensive (and 
impressive-looking) and it does seem 
logical to go for the best aerial on the 
market. If most of your mobile operation 
is in fact static mobile from hilltops, one 
of these multi-element jobs is indeed a 
wise choice. But for proper mobile use it 
is not: you are likely to drive through dips 
and other obstructed areas where you do 
not want all your gain concentrated on a 
narrow part of the horizon. You'll need to 
trade-off some of that gain and go for an 
antenna with a wider angle of radiation 
and lower gain. Nevada Communications 
of Portsmouth sells two such antennas. 
Other models on the market follow the 
same philosophy. In Japan and Switzer-
land the so-called biconical antenna is 
popular despite its strange shape — a bit 
like two discones. Biconical antennas 
also have a broad radiation and recep-
tion angle. When in doubt look at what 
the professionals do: cellular radio 

fitters never use high-gain antennas 
because they know that some reception 
in all kinds of terrain is more important 
than high gain in ideal locations. 

Collinear compromises 
Homebase collinears have some simi-

liarities with mobile antennas. It is 
tempting to go for the highest gain to get 
omnidirectional coverage. Most of the 
collinears available in the UK have a gain 
of about 7dBi, achieved with three 5/13-
wave elements: a wise compromise 
between directivity and gain. Another 
option is the seven half-wave element 
collinear available through Selectronic, 
the gain of 7.14dBi is almost the same, but 
it has a wider vertical angle and covers a 
smaller ground area. This antenna 
comes into its own if you live in a bit of a 
dip, when the broader vertical angle is 
vital. See how it's always a compromise. 

011-beam yogis 
The trade-off with yagis or beam 

antennas is also obvious: the greater the 
gain the narrower the beamwidth. In 
other words, signals will come in stron-
ger when you are pointing straight at the 
station but you will hear less off the side 
of the beam. A lower gain means you will 
pick up more stations, you will find it 
easier to beam on to stations and you will 
reduce the risk of not hearing some 
stations at all. Too much gain can cause 
other problems which are usually inter-
preted as something quite different. 

The cellular spectre 
Operators who are more enlightened 

accept that some of their so-called 
intereference problems are actually 
shortcomings in the rig. Some transceiv-
ers are unable to reject strong off-
frequency signals and cause spurious 
reception on certain channels. This is 
often put down to cellular radio. Cellular 
is an easy target: I have investigated 
several cases and in none of them was 
cellular the true cause. The telephone 
calls, which were supposed to have been 
overheard, were not phone calls by 
normal broadcast radio chitchat. 
Any strong radio/TV signal can get into 

an inadequately designed transceiver. 
Excessive antenna gain is sometimes the 
cause; another culprit is unsuitable 
preamplifiers. Changing to a yagi with a 
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 NETWORK 934 

low gain cures the problem miraculously 
and may have the other benefits 
described earlier. 
On the other hand, there is no denying 

that some interference problems are due 
to the proximity of the dreaded 
'Voodoophone' transmitters on closely 
adjacent frequencies. In these cases 
there is no magic solution. The so-called 
interference filters do work very well, 
because they don't just reduce the 
strength of unwanted interference, they 
reduce the strength of wanted (934M Hz) 
signals as well. I haven't heard so many 
complaints of cellular interference 
lately, but I suspect this is because the 
people worst-affected have sold up and 
found some other band or hobby. This is a 
shame. 

Position is crucial 
The position of an antenna and the way 

it is connected to the transceiver are 
very important if all the signal is to be 
transferred from one end of the feeder to 
the other. Antennas should be in the 
clear, out of the way of clutter and 
obstructions. Homebase antennas 
should be as high as possible above the 
roof-line; any obstruction will stop the 
signals from getting in and out. A pole 
similar to a television aerial standard is 
fine, fixed either to the chimney or on a 
wall bracket. The 934MHz antenna 
should be fixed higher than any other 
antennas. 
On mobile installations it is crucial to 

get things right because the antenna 
doesn't have the height advantage of a 
homebase set-up. The 'hedgehog car' 

(Figure 1) shows some of the possible 
positions for a 934MHz antenna. Position 
1 is the best, using a magnetic mount. 
The roof of the car makes a good ground-
plane and the central position means 
that gain will be equal in all directions. A 
gutter-mount (position 2) is not ideal 
because the antenna gets only half a 
ground-plane. Fittings 3, 4, 5 and 8 suffer 
from the same problem. Poles such as 6 
and 7 are not so bad, but the radials on 
the antenna do not make such a good 
ground-plane. Also it may not be possi-
ble to mount the pole properly vertical. 
Figure 2 shows how important it is to 

mount an antenna vertically. A vertical 
antenna produces a nice radiation 
pattern, with plenty of power leaving the 
antenna parallel to the ground. Tilt it 45', 
as though it had drooped, and nearly all 
the radiation goes straight up into the 
sky. What a waste! If you make a few 
contacts with an aerial in that state, think 
how many more you might make if the 
antenna were properly installed. 
The feeder is also important: you want 

a cable which offers the least resistance 
to radio signals. Sharp bends in the 
cables, deformation where it has been 
trapped in a door, or poorly made 
soldered joints in the connectors will 
inevitably lose signal. 

Don't be bamboozled 
I hope this has shed some light on the 

mysteries of optimising your system. If 
not, write in and say so. I am always 
pleased to deal with any queries, or at 
least to try. Before you buy another 

antenna, work out exactly what you want 
it to do. Don't be bamboozled into buying 
the biggest and best in the shop: a good 
dealer will always be happy to advise 
you; and remember, small is sometimes 
beautiful. 
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Summer is usually a slack time for MW 
DXing, and this year with the spectre of 
rapidly increasing solar activity, I 
wouldn't blame you if you abandoned 
your radio for the sunshine. Hence, this 
month I have a rather unusual mix of 
topics for the MW listener. 

More great circles 
In the January issue of this column I 

briefly explained how to calculate the 
great circle distance between your 
listening location and anywhere in the 
world. The formula I used was chosen 
because of its simplicity (it's easy to 
handle the calculation on a pocket 
calculator) but it made the assumption 
that the earth was spherical in shape, 
when in fact the globe is slightly 
flattened at the poles. The polar 
circumference is 39.936km whereas criat 
of the equator is 40 074km. 
The original formula assumes the 

average circumference of the earth to be 
40,000km arid this can lead to an erroi of 
about 1/2%. This is OK for many purposes 
but for the purist something better is 
required. Although its immediately 
obvious that a correction is needea ror 
the elliptic shape of the earth this is only 
directly responsible for a small part of 
the error. A rather larger error arises 
because there is an over simplification of 
the way in which the latitude calculation 
is made. 
Since space is limited and the neces-

sary calculation quite complex, I have 
written a short computer program in 
BASIC that will repeatedly calculate 
great circle distances accurate to about 
0.2%, representing an error of about 
40km on a contact between London and 
New Zealand. With additional correc-
tions the best accuracy one can get is 
around 0.1% since calculations are 
complicated by the fact that the earth 
isn't smooth (you might conceivably be 
1,000m up a mountain) and isn't an exact 
ellipse. 
The program was written and tested on 

an Amstrad PCW8256 but since it con-
tains no -- :.ver tricks it should work on 
mosi :omputers w.ith BASIC. If you would 
like cl copy please send an SAE and two 
13p stamps co Steve Whitt c/o the %KEW 
offices. 

by Steve Whitt 

Double trouble 
Some purists will argue that what 

follows isn't MW DXing at all but 
,levertheless it can still give an inter-
esting insight into MW listening. As you 
may have guessed from the heading I 
intend to take a brief look at second 
harmonics radiated from broadcast 
transmitters. 
A radio station's MW transmitter is a bit 

like a hi-fi amplifier at home — only 
substantially more powerful. Both ampli-
fiers suffer from harmonic distortion in 
which unwanted signals are created at 
an exact multiple of the input frequency. 
In a good hi-fi the distortion might be 
stated as 0.5%, a figure which is rarely 
matched in a powerful transmitter. Just 
consider 1/2% of a megawatt; that still 
leaves 5,000W of unwanted signals which 
would cause serious interference if they 
were actually radiated. 
Normans/ equipment manufacturers 

and station engineers do their best to 
filter or suppress these harmonics but 
sometimes poor maintenance or lack of 
spares causes the signal to reach the 
ae7ial. This is when things become 
interesting to the MW DXer. Generally 
harmonics are of quite low power but 
they can often be heard over a great 
distance for two reasons. Firstly, they 
appear on frequencies which are not 
congested with other broadcast stations 
(1600-3200kHz) and secondly, these 
higher frequencies can be subject to 
propagation conditions quite unlike 
those affecting the normal MW channels. 
In this way it is sometimes possible to 
hear a MW station that would otherwise 
be totally inaudible. 
Remember when looking for such 

signals that they may come and go on an 
irregular basis, eg after the transmitter 
has been serviced. In the recent past the 
following have been reported: 
1872 (2 x 936) Unidentified Thai station 
heard in India and beyond. 
2322 (2x 1161) Bulgaria noted here. 
2340 (2 x 1170) Radio Orwell, Ipswich; 
weak harmonic sometimes audible a few 
miles from transmitter. 
240 Breffni Community Radio, Kil-
naleck. Eire; powerful signal heard all 
over Europe. 
2916 (2x 1458) Radio Tirana, Albania: 

sometimes noted in England. 
These are just some ideas to try out; 

you may well hear something different. If 
so, do drop me a line and let me know 
what you heard and when. 

Newsdesk 
Algeria: 1355 National Radio of the 
Saharan Arab Democratic Republic 
reported on air 2000-2400 with Arabic 

2315 followed by Spanish. The 1355 
channel has been joined by 576, a 
channel used by the Algerian Arabic 
service and the Polisario Front's Voice of 
the Free Sahara service. 
Eire: 657kHz — Breffni Regional Radio is 
here (formerly 1170). 
738kHz — Energy 103 closed down on 11th 
March after nearly two years on air. A few 
hours later the frequency was taken over 
by Q102 in parallel with 819kHz. This 
involved the movement of studio link 
transmitters from the Energy studio to 
that of 0102. The 738kHz transmitter is on 
low power and may soon be relocated. 
837kHz — KITS FM Co, Monaghan is new 
here with low power. 
954kHz — Hits 954 Limerick closed down 
on 8th April, but a blank carrier still left 
on 954kHz. 
1008kHz — KISS-FM have started normal 
programmes but have had some techni-
cal problems. Address: Unit 2, The Mall, 
Old Cross Square, Monaghan Town, 
Monaghan. Heard with massive AM (and 
FM) signals in England. 
1008kHz — North Dublin C.R is still active 
here despite KISS-FM. 
1071kHz — Longford CR is closing down; 
equipment is up for sale. 
1125kHz — Radio Luimni, Limerick, 
rumoured to be about to close down. 
1170kHz — NWCR Buncrana is here now 
(formerly 1008; driven away by KISS-FM). 
1242kHz — WABC Co Donegal should be 
back here from late April. 
1278kHz — Millenium 88 is licensed till 
30th October 1988 and has plans to 
increase its FM power to 1kW. This is not 
a pirate station but an arm of RTE set up 
to celebrate the 1,000th anniversary of 
the City of Dublin. 
1386kHz — Kandy Radio, Ballinasloe, has 
closed down owing to lack of funds. 
1404kHz — Galway District Radio, 
Loughrea, has closed down; no money 
left! 
1413kHz — Kildare CR may be operating 
only on Sundays (was full-time). 
1566kHz — Coast 103 (Co Galway) is now 
full-time with improved signal. 
The Irish situation changes from week 

to week, so there's certainly enough to 
keep the DXer busy throughout the 
summer. 
Sweden: Radio Sweden International is 
celebrating its 50th anniversary in 1988. 
On 1179kHz it has English programmes at 
1700, 2100 and 2300 during the summer 
United Kingdom: BBC Somerset Sound 
broadcasts 21/2 hours per day as an opt 
out from BBC Radio Bristol. It is on MW 
only using studios at Taunton 0730-
1000hrs. Address: 14-15 Paul St, Taunt,)n 
TA1 3PF. 
IBA Yorkshire Radio Network, an 

amalgamation of Radio Hallam, Pennine 
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Radio and Viking Radio, is celebrating its 
first anniversary. It produces a network 
programme that is carried by all three 
stations throughout the night; this is 
cheaper than each station producing 
separate material. 
Capital Radio, London, will be com-

pletely changing its programming as the 
first stage in the process of splitting its 
MW and FM services. Two separate 24hr 
AM and FM services are expected by the 
autumn. The MW service will be renamed 
Classic Capital 1548 and will be an 'all 
gold' format. 
County Sound, Guildford, is also 

splitting AM and FM services; from 1st 
June County Sound Gold will be on 
1476kHz, initially from 0600-1800 (local 
time) daily. 

Pirate: Storeton Community Radio 
(Liverpool) has closed down permanen-
tly after several years of activity. It used 
to be fairly regular on 1026kHz but raids 
and the difficulty of finding suitable sites 
has made continued operation impracti-
cal. 
USA: WHAS, Louisville Kentucky, now 
has a regular phone-in show hosted by a 
DXer and aimed at the avid radio listener. 
Ted Fleischaker (a member of Internatio-
nal Radio Club of America) now hosts a 
unique three-hour call-in show every 
Friday night at 2200-0100hrs Eastern 
Local Time. During the programme 
WHAS hopes to hear from listeners 
calling in about reception and as an 
incentive they may give out a prize to the 

farthest caller each month. They have a 
free 1-800 telephone number but it's not 
much use to DXers outside the USA. 
WHAS can be heard on 840kHz when 

DX conditions to the USA are favourable; 
if you do hear them on a Friday why not 
give Ted a call or drop them a line with a 
reception report. 
The Federal Communications Com-

mission is exploring the possibility of 
creating up to nine national AM radio 
channels within the next two years, and 
is considering licensing a single body to 
operate each channel nationally. At the 
end of February the FCC voted to open a 
fourth public enquiry into a possible 
expansion of the AM band from 1605 to 
1705kHz, which has a target date of 1st 
July 1990. 

Long Wave update 
Since the April feature on Long Waves, 

the last station due to shift frequency on 
1st February has finally moved to its new 
assigned channel. 
Radio Monte Carlo made the move 

from 218 to 216kHz in mid-March. 
Meanwhile a heterodyne is still present 
on 200kHz and in addition to that there 
seems to be a weak unidentified station 
on 225 behind Poland. 

DX file 
Spring time DX this year has been 

depressingly poor so in order to hear 
something interesting I boarded a 
Jumbo 747 bound for Miami. Before you 

cast doubts upon my sanity I should say 
that I was in Florida on business (and 
extended holiday) so I made sure that I 
was equipped with my Sony ICF2001D 
portable. 
Whilst I was in Key West I took the 

opportunity to visit several stations. One 
station I called in to was WKWF (this was 
a rare DX catch that I heard in Scotland 
on DXpedition in November last year) but 
to my surprise there was no station in 
existence. 

It transpired that WKWF is just a box of 
electronics relaying a programme fed via 
satellite from Chicago. Of course the 
automated system inserts pre-recorded 
local identification so that the listener is 
left none the wiser! In actual fact WKWF 
is little brother to the largest FM station 
in Key West which, I guess, wanted to 
earn some easy money from its AM 
frequency. Quite why they were so 
successful was hard to fathom as they 
seemed incredibly disorganised. 

In a small shack, just a few blocks down 
the road, I found WKIZ which was a 
complete contrast to WKWF. This family 
run and operated station really tried to 
be part of the community and I was 
warmly welcomed. What was supposed 
to be a brief visit turned into a tour of the 
studios and transmitters with an 
introduction to everyone on hand. Even-
tually, I exited into the Florida sunshine 
weighed down with T-shirts, posters and 
other goodies which the station gave me 
as parting gifts. t-
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SHORT WAVE NEWS 
FOR DX LISTENERS 

By Frank A Baldwin All times in UTC, bold figures indicate the frequency in kHz 

Continuing the update of 
Latin American stations cur-
rently active on the 90m 
Tropical Band (3200 to 3400), 
readers are reminded that in 
most instances only the sta-
tion closing times are speci-
fied. Although LA transmit-
ters do operate during our 
daylight hours, their signals 
will not be heard here in the 
UK. Our night-time periods, 
when the signal path is mostly 
in darkness, present the max-
imum opportunity for logging 
such transmissions. 

Listen for these 
Radio Maya de Barillas, 

Huehuetenango, Guatemala 
on or around 3324.8 signs off 
at 0330. The power is 1kW and 
the language used is Spanish. 
Radio Liberal, Belem, Brazil 

is listed as working in Portu-
guese around the clock on 
3325 but in fact slightly varies 
in frequency either side of 
that specified. With a power 
of 5kW it is frequently heard 
and reported by DXers 
worldwide. 
Varying in frequency from 

3324.6 to 3325 is Ondas 
Quevedenas in Quevedo, 
Ecuador. Using Spanish and 
Quechua, it closes around 
0530, has a power of 1.5W but 
unfortunately is on the air 
irregularly. 
Radio Difusora Universi-

taria, Guarulhos, Brazil 
closes at 0300 on 3325. The 
power is 2.5kW and the lan-
guage Portuguese. 
The Peruvian Ondas Hual-

laga in Huanuco switches off 
its 0.5kW transmitter some 
time around 0500 after prog-
ramming in Spanish and 
Quecua on 3329.6. This one is 
only rarely heard in our part of 
the globe. 
The 1kW Brazilian station 

Radio Alvorada, Londrina 
signs off at 0200 on Sunday 
and at 0300 weekdays on 3335, 
the language being Portu-
guese. 
Radio Altura, Cerro de 

Pasco, Peru on 3339.6 at 1kW 
signs off around 0500 on 
Saturday and Sunday, Mon-
day to Friday at 0630. The 
identification is Transmite 

Radio Altura en onda corta 
tropical OBZ4B 3340kHz, 
banda de 90 metros, desde 
Cerro de Pasco, Peruana'. 

In Viloco, Bolivia, Radio 
Viloco at 1kW operates in 
Spanish on 3340.1 closing at 
0200. It is rarely heard far from 
signal source. 
The Bolivian station Radio 

27 de Diciembre in Villa-
montes is on 3349.3 until sign 
off at 0200. At 1kW it radiates 
Spanish programmes to the 
local community, being only 
rarely heard here in Europe. 

In Sucua, Ecuador the 10kW 
Radio Federacion on 3360 
carries programmes in Span-
ish and Quechua until close 
around 0400, identifying as 
'Emisora Cultural, Radio 
Federacion, en 3360kHz, la 
banda de 90 metros y 4960kHz 
en la banda internacionale de 
60 metros'. 

La Voz de Nahuala, Nahuala 
in Guatemala is on 3360.3 
closing around 0300. At 1kW, it 
programmes in Spanish. 
Radio Cultura, Araraquara, 

Brazil at 1kW transmits a 24-
hour schedule in Portuguese 
on 3365. It is probably plan-
ning to increase power. 
The frequency 3370 pre-

sents a problem for DXers: 
there are no fewer than three 
transmitters radiating Span-
ish language programmes, 
the first of which is located in 
Coban, Guatemala. The 1kW 
Radio Tezulutlan signs off at 
0230, often being reported by 
DXers. Radio Florida, 
Samaipata, Bolivia et 1kW 
closes around 0030 and the 
5kW Radio Lircay, Lircay in 
Peru signs off at 0430 but in 
addition to Spanish uses 
Quechua, the official lan-
guage of the Inca Empire. 
The Bolivian 1kW station 

Radio Nuevo Mundo in Sucre 
is in Spanish until 0300 on 
Saturday and Sunday and 
until 0130 on weekdays on 
3372.3. The identification is 
'Desde la ciudad de los cuatro 
nombres, un nobre para los 
cuatro puntos cardinales de 
Bolivia, Nuevo Mundo de 
Sucre, onda corta 3375kHz. 
The frequency 3375 is used 

by two Brazilian transmitters 

thereby presenting a confu-
sion hazard to DXers. Mostly 
reported is Radio Educadora, 
Guajara Mirim which, at 5kW, 
closes at 0200. Unfortunately 
it signs off at the same time as 
the 5kW Radio Ecuatorial in 
Macapa, both stations prog-
ramming in Portuguese. 
Radio Cumbre, Tazna, Boli-

via at 1kW operates in Span-
ish on 3380.3, closing around 
0400. Its signals are occa-
sionally heard here in Europe. 
The rarely heard Radio 

ChortisJocotan in Chiquimla, 
Guatemala on 3380.1 has a 
power of 1kW, uses the Span-
ish language and closes at 
0300. 
One of the most frequently 

reported Latin American sta-
tions on the 90m band is Radio 
Iris in Esmeraldas. It can be 
located on 3381 although its 
frequency is apt to vary 
slightly on occasions. The 
power is 5kW. Using both the 
Spanish and Quechua lan-
guages, it identifies as 'La Voz 
de los Campesinos', literally 
'the voice from the country 
folk', ie rural folk. It closes at 
0400 (Sunday at 0100). 
Radio Camargo in the Boli-

vian town of that name prog-
rammes entirely in Spanish 
on 3390 at 1kW, signing off 
around 0200. It rarely appears 
in DX reports. 
Radio Zaracay, Santo 

Domingo de los Colorados 
occupies 3394.8 where it radi-
ates programmes in Spanish 
and Quechua with a power of 
10kW, closing around 0600. 
The station derives its name 
from Zaracay, an old and 
much repected chief of the 
local colourfully clothed Col-
orado Indian tribe, the males 
of which apply to their hair 
red dye made from seeds of 
the achiote plant. 

Lastly, on 3400 is the 1kW 
Radio Difusora de Agosto, 
Xapori, Brazil, programming 
in Portuguese until sign-off at 
0200. 

ON THE AIR 

Have you got your receiver 
working? Have you got your 
Radio and Electronics World 
open at Short Wave News? 

You have. Are you sitting 
comfortably? You are. Well 
then, see how many of these 
stations you can log. 

AFRICA 

Equatorial Guinea 
Radio Nacionale, Bata on 

5004 at 2156 when signing off 
with an orchestral rendition 
of the National Anthem. Radio 
Nacional has also been heard 
on 6249.4 at 2146 when trans-
mitting a programme of high-
life music and songs in Span-
ish. Highlife is that term used 
by DXers when reporting the 
distinctive fast and rhythmic 
music of the locality. 

Chad 
Nd'jamena on 4905 at 0506, 

songs in vernacular with high-
life music backing. The Home 
Service in • French and 
vernaculars is scheduled 
from 0455 to 0730 (Sunday 
until 0700) and from 1600 to 
2200 (Saturday to 2300), the 
power being 100kW. 

Liberia 
VOA (Voice of America) 

Monrovia on 17870 at 1854, an 
interesting talk about the 
latest developments in sci-
ence during an English prog-
ramme for Central Africa, 
timed from 1600 to 2100 on this 
channel. 

Kenya 
Nairobi on 4885 at 2105, a 

talk, some songs, OM with the 
station identification, epi-
logue, the identification 
again then a choral version of 
the National Anthem, all in 
Swahili, then carrier off. The 
National Service in Swahili is 
scheduled from 1830 to 2110. 
The Voice of Kenya, Nairobi 

on 4935 at 1845, a discussion 
about child welfare in Kenya, 
the station identification and 
a programme preview, all in 
English. 

Mauritania 
Nouakchott on 4845 at 2026, 

some announcements, some 
stringed instrumental music 
followed by a newscast with 
many local and world place 
names, all in Arabic. The 
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Home Service in vernaculars, 
French and Arabic is timed 
from 0600 to 0830 and from 
1800 to 2400 Saturday to 
Thursday inclusive (Friday 
from 1700 to 2400) with a 
power of 100kW. 

Morocco 
VOA Tangier on 9760 at 

1705, a news bulletin followed 
by comments on current 
world events during the Engl-
ish presentation to Europe, 
timed from 1700 to 2200. 
Rabat on 17815 at 1750 when 

featuring a talk about Islam, 
OM with the Rabat identifica-
tion then a newscast in the 
English programme for 
Europe, scheduled from 1730 
to 1830. 

Zimbabwe 
Harare on 3306 at 1823, OMs 

with a discussion in vernacu-
lar in a Radio 2 programme. 
Harare is on the air in Shona, 
Ndebele and English from 
0325 (Saturday and Sunday 
from 0400) to 0615 and from 
1545 to 2020 (Saturday until 
2050). From Sunday to Thurs-
day inclusive, Harare relays 
Radio 3 programmes which 
include English newscasts 
from Radio 1 0400, 0500, 0600. 
1600, 1745 and at 2000. The 
power is 20kW. 

CENTRAL AMERICA 

Antigua 
BBC Relay on 9640 at 0603, a 

news bulletin in the English 
transmission to Central 
America, timed from 0600 to 
0815. 

Costa Rica 
Radio Impacto, San Jose on 

5030 at 0556, OM with the full 
station identification in Span-
ish followed by an orchestral 
rendition of the National 
Anthem, some announce-
ments, the identification 
again and off at 0559. 

Netherlands Antilles 
Radio Nederlands Relay, 

Bonaire on 9715 at 0543, a 
newscast in the English prog-
ramme for West North Amer-
ica, scheduled from 0530 to 
0625. 

NORTH AMERICA 

Canada 
CBC Montreal on 9625 at 

1212, OM with the news fol-
lowed by the station iden-
tification, time-check, local 

weather forecast then a talk 
about Chinese politicians. All 
in an English transmission to 
Canada, the USA, Pacific and 
the Caribbean areas. This 
English/French programme is 
timed from 1200 to 0610 daily. 

USA 
WYFR Florida on 9815 at 

0643, OM with a religious talk 
in English, YL with the station 
identification and a request 
for listeners reports. Also 
heard in parallel on 7355. 

SOUTH AMERICA 

Argentine 
Radio Rivadavia on 9115 at 

2140, OM with a talk in 
Spanish. Transmissions in the 
USB mode are made on this 
out of band frequency from 
1400 to 2400, the power being 
0.5kW. 

Bolivia 
Radio Nueva America, La 

Paz on 4795 at 0357, OM with 
announcements in Spanish, 
the station identification and 
off without the Himno 
Nacionale (National Anthem) 
at 0359. This 1kW transmitter 
is on the air from 1000 to 1310 
varying to 1810 and from a 
sign-on varying from 2000 to 
2200 to a sign-off at 0400 
variable. The Sunday sche-
dule is from 1000 to 2245. 

Brazil 
Radio Nacional, Brasilia on 

9760 at 0548, OM with the 
station identification, some 
local-style music, the iden-
tification repeated at the end 
of a Portuguese programme 
for Africa (announced) then 
suddenly off at 0549. 

Chile 
Santiago on 15140 at 2142, 

OM with a sports commentary 
in Spanish in a programme for 
South American consump-
tion. The schedule is from 
1000 to 0400 with a power of 
100kW. 

Ecuador 
Radio Iris, Esmeraldas on 

3381 at 0252, announcements 
in Spanish followed by a 
pasillo (slow sad folk song). 
This station operates from 
1000 to 1300 and from 2100 to 
0400 with a power of 5kW. 

Venezuela 
Radio Tachira, San Cristo-

bal on 4830 at 0353, OM with 

the station identification in 
Spanish, choral version of the 
National Anthem followed by 
the state anthem and off. The 
schedule is from 0900 (Sunday 
from 1000) through to 0400 
(Sunday until 0300) at 10kW. 

ASIA 

China 
CPBS (Chinese People's 

Broadcasting Station) Beijing 
on 4190 at 2118, with songs 
and music. This transmitter is 
scheduled to relay the Radio 
Beijing Minority Language 
Service in Korean and 
Mongolian from 1100 to 1155 
and in Mongolian from 2000 to 
2125 with a power of 50kW. 

United Arab Emirates 
Abu Dhabi on 21700 at 0555 

featuring a talk about Zion-
ism, followed by the station 
identification and the Nat-
ional Anthem at the end of the 
English programme directed 
to East Asia from 0415 to 0600. 

SOUTH-EAST ASIA 

Indonesia 
The 50kW RRI Jakarta on 

9680 at 1343, announcements, 
songs and music in the 
Indonesian programme timed 
from 1000 to 1705. 

North Korea 
Radio Pyongyang on 9325 at 

1340, presenting a talk fol-
lowed by the station iden-
tification in the English trans-
mission for Europe, sche-
duled from 1300 to 1400. Also 
heard in parallel on 9345 with 
better reception. 

Philippines 
VOA Poro on 9660 at 1438, a 

talk in the Mandarin (Stan-
dard Chinese) programme 
directed to south-east Asia 
and scheduled from 1100 to 
1500. 

EUROPE 

Poland 
Warsaw on 15120 at 0633, 

OM with a talk about the 
Polish economy during the 
English programme for 
Europe, from 0630 to 0700. 

Romania 
Bucharest on 15250 at 0645, 

the station identification and 
announcements followed by a 
newscast of local events. This 
English programme is dire-
cted to Australia and is timed 
from 0645 to 0710 daily. 

Switzerland 
Berne on 9560 at 0855, YL 

with a talk about opera pro-
ductions in Switzerland. This 
English transmission is for 
Eastern Australia, and it is 
usually timed from 0830 to 
0900. 

PACIFIC 
Australia 
Shepparton on 9655 at 0858, 

announcements, the station 
identification, six pips time-
check then a news bulletin 
during the English prog-
ramme for Europe and the 
south Pacific, scheduled from 
0700 to 1030 daily. 

CLANDESTINE 
Radio Caiman (Alligator) on 

9940 at 2227, OM with a talk in 
Spanish having several men-
tions of Cuba then the station 
identification followed by a 
series of chimes, all in a CID 
(Cuba Independiente Demo-
cratica) programme for Cen-
tral America, timed from 1200 
to 0700. The transmitter for 
this station is located in 
Guatemala. 

Receiver shopping list 
Since the last issue of this 

interesting and useful 
publication in November 
1986, several new com-
munication receigers have 
appeared on the market, and 
the next issue, May 1988, 
contains an update. Details of 
older receivers have been 
deleted. 
The receivers surveyed are 

mainly designed for inter-
national listening. Models are 
either currently on the world 
market or have been recently 
discontinued. 
Some of the receivers 

included are the Grundig 
Satelit 400, Kenwood R-5000 
(revised evaluation), Ken-
wood RZ-1, Panasonic RFB-
40L, Sangean ATS-803A and 
MS-101, Silver XF-2400, Sony 
receivers WA-6000, WA-8800, 
ICF-7601, ICF-7600DA, ICF-
7600DS, ICF-2003, ICF-7700, 
SW1-S and CRF-350 and the 
Tandy DX-440. 
This informative booklet 

may be obtained free of 
charge from Receiver List 
(attn Jonathan Marks), Radio 
Netherlands, English Sec-
tion, PO Box 222, 1200 JG 
Hilversum, The Netherlands. 
Jonathan Marks is of Media 

Network fame. 
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Matmos Ltd Computer Appreciation 
1 Church Street, Cuckfield, West Sussex RH1 7 5JZ 
Tel: (0444) 414484/454377 

30/31 Northgate, Canterbury, Kent CT1 1BL 
Tel: (0227) 47051 2 

ç TA/ROYAL OFFICE MASTER 2000 DAISY WHEEL PRINTERS. Our 
purchase of nearly 2000 of these printers direct from West Germany enables us 
to offer them at enormous savings! 
Features include: 
* 20 cps operation 
• Full DIABLO 630 and IBM compatibility 
" CENTRONICS compatible parallel interface 
" 132 column with variable pitch capability 
including micro proportional spacing 
" Subscripts. superscripts, bold type, 
underline etc. 

• Manufactured to highest standards (rigid " 6 month full guarantee 
steel chassis etc) in West Germany " Ribbon & typewheel 
by Europe's largest typewriter manufacturer included 

PANASONIC Model JU-363 3,/." Disc Drives. 

Shugart interface, if, height, 1 megabyte double sided 
double-density 80 track, low component Will 

interlace to pst about anything (A, quantity discount 
of at least 20% is available for 10 + off) 

£59.50 
(Carr. 

PLESSEY Model T24 V22/Y22 bis 1200/2400 
Baud MODEM. Compact automatic modem 
featuring the latest technology & the highest data rate 
over the ordinary phone system Features. 

• Software available for IBM PC & compatibles & 
MATMOS PC 

• High speed PRESTEL compatibility Now 
• Auto call & auto answer 

• New Vow price £169.00 
(Carr. £5.00) 

MT SCRIBE III PROCESSING SYSTEM. 
Professional system originally selling at around 
C6000 without ponter. Colour leaflet available. 

SOFTWARE INCLUDES — DATABASE • 

AUTOMATIC LETTER WRITING • HELP FILES • 
BASIC • PROGRAMMABLE COMMANDS • MATHS/ 
ACCOUNTS FUNCTIONS • FULL EDITING 

HARDWARE INCLUDES — 128k SCREEN/ 
WORKSTATION • DUAL DSDD SHUGART 51/4 " 

DISC DRIVES 

£290.00 

V1CTOFI SpeedPec 286 IBM PC 
ACCELERATOR. Hall-wide 80286 accelerator card 
for IBM PC or PCXT. VICTOR VPC, and compatibles. 
Features 8KB cache memory & 7.2mHz 80286 

processor. Otters AT/Personal Systems 2 
performance for a fraction of the cost. Runs up to 7.5 
times faster. 

£139.00 

£119.50 
(Carr. £5.00) 

£99.50 
each for 5 + 

(DUPLEX Model M100 Monochrome Monitors. 
With 12' high resolution green screen & 
composite video input. Equivalent to other 

models such as ZENITH & PHILIPS 

£39.50 
(Carr. £5.00) 

Please note: 
We have only a few 3" HITACHI 
SSDD drives left at £24.95. Cases 
now available for 3" drives at 

£4.99 (single) and £7.99 (dual). VAT 
and carriage must be added to all 

items. New TRANSDATA 307 
originate/answer acoustic couplers 
available at £1 4.95. 

'Cs 

Incredible value at ONLY £399.95 inc VAT 
Carriage and packing (Securicor) £12.50 

Send large SAE for details, print sample and 
product review. Printer and FAX-1 available 
seperately if required 

VISA 

WEATHER FAX/RTTY/NAVTEX: 
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 news 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 manufacturered 

ICS Electronics Ltd 
PO Box 2, Arundel, 

West Sussex. BN18 ONX 
Telephone: 024 365 590. Facsimile: 024 365 575 

12 months parts and labour warranty, Price includes VAT at 15% 



ICDM-DX_JUCIDe 
LIMITED 

SALES DEPT 
ROOM 109 

FOUNDERS HOUSE 
REDBROOK 
MONMOUTH 

GWENT 

HIGH GRADE COMPONENT PACKS 
The packs below are all £1. If you order five packs. 
you can select one extra pack FREE. If you order ten packs, 

you can have three extra packs FREE. 

PASSIVE COMPONENTS 

PACK 1 

PACK 2 

PACK 3 

PACK 4 

PACK 5 

PACK 6 

PACK 7 

PACK 8 

:Yob 

200 RESISTORS Highest quality carbon film in a wide 

range of E12 values, with some E24 and precision. 

100 CAPACITORS Ceramics, polyester. polystyrene. 

all types 

30 ELECTROLYTICS A good mixture of types and 

values to 500uF 

15 LARGE ELECTROLYTICS. Value to 5.00Our and 

above 

10 TANTALUM CAPACITORS A fine selection ot top 

grade components. 

20 HIGH VALUE POLYESTER CAPACITORS 

Values to 2 2uF and above 
15 DIL RESISTOR NETWORKS For experts only. 

20 PRESETS Mostly carbon track with a few cermets 

OPTO ELECTRONICS AND DISPLAYS 

PACK 11 10 5mm LEDs 4 red, 2 yellow. 2 orange. 2 green 
PACK 12 10 3mm LEDs 4 red. 2 yellow. 2 orange, 2 green 

PACK 13 2 COY89A HIGH POWER INFRA-RED EMITTERS 

PACK 14 1 0 56' 2-DIGIT 7-SEGMENT CC LED DISPLAY 

IMAN67401 
PACK 15 20 t MINIATURE 7-SEGMENT CC LED DISPLAYS 

(FND10) 
PACK 16 2 0 3 7-SEGMENT CC LED DISPLAYS (MAN3640 

PACK 17 20.5 7-SEGMENT CA LED DISPLAYS (HD1131) 

PACK 18 2 INFRA-RED COMPONENTS OP140 emitter and 

OP550 receiver 

PACK 19 2 VISIBLE LIGHT PHOTOTRANSISTORS 

PACK 21 1 SLOTTED INFRA-RED OPTO SWITCH 

PACK 23 10 RECTANGULAR GREEN LEDs 

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

eillee e 
SEMICONDUCTORS 

PACK 26 4 CR1064Amp THYRISTORS 

PACK 27 30 1N4000 SERIES RECTIFIERS. 

PACK 28 30 MIXED SEMICONDUCTORS. Transistors, diodes 

ICs. SCRs, etc 
PACK 25 20 ASSORTED ICs CMOS. TTL, linear, all sorts. 

PACK 30 20 NPN TRANSISTORS High grade general purpose 

NPN 

PACK 31 1 CF585 CALCULATOR IC With data. 

PACK 32 1 LM3524 SMPS IC With data and circuits 

PACK 33 3 MC1458 DUAL OP-AMPS With data 

PACK 34 3 LM339 QUAD COMPARATORS With data. 

MISCELLANEOUS 

PACK 35 100 SPECIAL COMPONENT PACK It you cant make 

up your mind, try this one Only ONE to each customer 

PACK 36 4 12V BUZZERS 

PACK 37 3 MAINS PANEL NEONS 

PACK 38 10 THERMISTORS 

PACK 39 5 AUDIO TRANSFORMERS 

PACK 40 3 VDRs Mains transient suppressors - lust wire 

between L and N of the mains plug 

PACK 41 2 RELAYS Enclosed type. PCB mtq 24V coil. 2poo 

contacts 

PACK 42 12 PP3 BATTERY CONNECTORS 

PACK 43 100 MYSTERY PACK At least 100 top quality 

components 
PACK 44 t MINI BIOFEEDBACK KIT With PCB and 

instructions 
PACK 45 1 MINI DREAM MACHING KIT yvith PCB and 

instructions 

MAINS 
CONDITIONER 
Clean up mains pollution easily and 

effectively You II hardly beheve the 

difference in your Hi-F, TV video and all 

oilier sensitive equipment 

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

HI-FI POWER 
METER 
A simple but effective power meter 

for Hi -Fi power of up to IOW 

Includes meter movement 

MONO POWER METER SET £.90. VAT 
STEREO POWER METER SET £7.20. VAT 

BRAINWAVE 
MONITOR 
I cant even begin to describe this 
remarkable project here All I can 

say is leant you re the slightest bit 

interested in ivestigating the 

workings of your mind and learning 

to control them to improve the 

quality 01 your lite, this Wed an 

amaze you Our six page leaflet will 

answer all your questions about the 
monitor and Dr Lewis s book writ let you 
in on the secrets of Alpha Training 

BRAINWAVE MONITOR £36.90 r VAT 
THE ALPHA PLAN BOOK (256 pages) £2.50 
PROJECT CONSTRUCTION DETAILS ACCESSORIES 

LIST AND FURTHER INFORMATION (free with set) £2.00 

AMI/ 

AIR IONISER 

CREDIT CARD 
CASINO 
The pocket gambling machine, 

CASINO PARTS SET £5.90. VAT 

MAINS 
CONTROLLER 
em tile expels only A sale logic-to-mainS 

interlace 

MAINS CONTROLLER £6.20. VAT 

POWER 
CONDITIONER 
This is the ultimate mains conditioner or 
those who will only be satisfied with the very 

bust The massive Idler section includes a 
bank of six VDRs thirteen class X ano Y 

capacitors and two current -balancea inductors a ten 
LED logarithmic display indicates secrra bir second tr, 

amount of interterence removed intended 

Top 
Projects 

loirs. the legendary vitamins of the air have 

been credited with almost magical properties 

to improve concentration, reduce blood 

pressure help you to sleep better and to 
give you new energy and vitality Although 

some of the clatins may be exaggerated 

there s no doubt that iontsed air is cleaner purer and more invigorating 

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

to be paned from IV 

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

BIO FEEDBACK 
A highly responsive GSR mane°, and lie 

detector 

GSR MONITOR £13.95 VAT 

BIOFEEDBACK BOOK (Stern and Ray. 

197 pages £3.95 

KNIGHT RAIDER 
Eg'rirgrits eignt clitterent rgnt patterns or your car 

KNIGHT RAIDER PARTS SET £20.80. VAT ¡lamps not included, 

All our parts set include a top quality 

fibreglass PCB (ready etched, tinned 

and drilled), high grade 
components and full 

instructions. 

primarily to bring new clarity, crispness 

and precision to the sound from top flight 

audio systems 

POWER CONDITIONER PARTS 

SET (WITH CASE) £23.50. VAT 

Some parts are available 
separately Please send a 
stamped self -adcffessed 
envelope for lists. or SAE • 

for lists construction details 

and further information 

MATCHBOX 'AMPLIFIER 'S 
The most verSallie arN..r.rer montes. arOun0 Run trorn almost an, 

power supply drive any speakers. lit in a matchbox and sounds 

incredible' 

20 WATT MATCHBOX AMPLIFIER SET £6.50 n VAT 
STEREO PAIR £11.90 
50 WATT MATCHBOX AMPLIFIER SET £8.90 u VAT 
STEREO PAIR £15.90 

ARMSTRONG 75W 
AMPLIFIER 
A high quality 75W Moslet power amplifier 

design, the latest from A J ARMSTRONG 
Ours is the only approved parts set 

ARMSTRONG 75W AMPLIFIER MODULE PARTS SET 

SPECIAL INTRODUCTORY OFFER £14.90! 
STEREO PAIR £25.90! 

TACHOMETER DWELL 
METER 
Tune up your car 

TACHO-DWELL meter £16.40 . 



FREE CLASSIFIED ADS 
FE CLASSIFIED ADS CAN WORK FOR YOU 

We are pleased to be able to offer readerl e oppon --aty to sell your 
unwanted equipment or advertis your wants . 

Simply complete the order form ai the end of these ads. feet free to use an 
extra sheet .4 paper if there is not enough space on the order form. We will 
accept Ads not on our order torn: 

Send to Radio L Electronics World Sovereign House, Brentwood, Essex 
CM14 4SE 

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

FOR SALE 

▪ Ekco eliminator, circa 1928, H1 GB and LT 
metered, £25. Sargrove receiver 1947, £75. 18ir 
Goodmans speaker, 351b, £45. CJIlaro tape 
transcriptor, good cond, £12. Acos GP12 PU, 
unused, £6. Bell Howell 12in LS, cased, £12. 1155 
receiver, £25. Grempian VHF/FM valvr-: d tuner, 19in 
M1 G, £25. Service sheets, service manuals etc, toc 
numerous to lis, send SAE for oetails. Johr, 
Willmot, 5 Southcourt Avenue, Bexhill. Tel: (0424) 
221636 
MI Soft free-standing tower with ladder incorpo-
rated, 4 sections, 4ft sq base, £350, or exchange for 
quality Yaesu, Kenwood ATU or AOR2002 scanner, 
WHY? Terry Devlin, 4 Legion Terrace, Longford, 
Eire. Tel: (043) 41455 (Eire) 
la Trio R600 HF receiver, as new, boxed, £200 ono. 
David G6KTG. Tel: Staines (0784) 58346 
• Stalker ST9 CB rig, all mode super clean, £145 
ono. Tel: (0733) 243417 
NI R2000 HF/VHF receiver, 100kHz-30MHz all 
modes, plus 118MHz-174MHz all modes, fitted with 
narrow CW filter, £500 ono. Also Trio TS500 HF 
transceiver with external VFO, £150 ono. Bill Hall 
GOBPI. Tel: (0532) 466108 work, (0532) 686900 home 
(Leeds) 
• Quality VHF transmitter, tunable from 70 to 
200MHz approx, needs metal case and 30 volts 
supply, £20. Write for details to Lucian, 56 
Thurlestone Roail, London 5E27 OPL 
• Ranger 3500, tuning steps 100kHz, 1kHz, 10kHz 
100kHz, 1MHz. LSB/USB/CW/FM/AM, 26-30M Hz, 
transceiver scan memory, split frequency, £350 (2 
months old). Superstar 2000 5x40, 25.965 to 28.005, 
£135 ovno. Tel: (0283) 221870 
• Grundig Satellit 1400SL, £50. Akai GX4000D reel 
to reel tape deck, £75. Hitachi D220 stereo cassette 
tape deck, £35. WRTH for years 1984, 1985, 1986, 
1987, £5 each. Tel: (0258) 53933 
MI Marconi FM/AM signal generator, 1F995/A/1/M, 
special model with ± incremental control, recent 
overhaul and recal, excellent condition, c/w 
manual and spec sheet. Also Marconi FM 
deviation meter, TF934/3, c/w all leads, plugs and 
instruction manual, as new. Also Solartron 
precision electronic millivolt meter, ac, 10Hz to 
100kHz, 1.5mV to 150V FSD in 18 ranges, lowest 
reading 002m V. Also socket for CRO connection 
Tel: (0202) 692952 evenings, for detaits 
• Clearing workshop valves, old ar new types: 
Class D wavemeter: precision resisi ors: meters 
and gauges eg vacuum 0-30in Hg, £.2 each (new, 
unused): reflective adhesive 'Scotchlite' 6in wide; 
motor accessories, spanners, filters, V-belts, tie-
rods, brake shoes, lenses. light units — all new, 
most for 1950s rnodels. Pi,,jector lamps, studio 
lights, 35mm f.• mstrips (mostly geographic), 
dictaphone, yarn_ telephones converted to suit 
new system, from £5 each. Send unused stamps for 
photocopied list, stating interests. Williams, 25 
Glenmore Roao Oxton, Birkenhead, i_;heshi re L43 
2HO 
• Sony ICF76000 Rx 150k-30MHz. brend new, still 
in wrapper and boxed, £140. Heath ilW9 de luxe 
ORP CW txcvr, 80-10m, inc new banos, full OSK, 
beautifully built, perfect working order (except 
needs alignment on 10m Tx), includes Yaesu FL110 
100W linear amp, giving instant ORO, cost £380 
selling both for £280 inc leads and handbooks. 
Excellent QRP/ORO station, buyers pay carriage. 
Steve GM4GTU OTHR. Tel: (0224) 743039 or (0903) 
7765/0 
• Hitachi V212 o. cillpscope, never used, includ• 
ing signal generator probes and manual. £250 fur 
quick sale. Delivery possible. Chris. Tel: (0792) 
781961 evenings 
• Hameg oscilloscope 205-3, 12 months old, dual. 

trace 20MHz with built-in component tester 
(shows pictorial view of component breakdown 
characteristics). comes with 2 probes, cost £350 
new, sell for £250. Tel: Poole (0202) 686423 
al Vintage items: rare 1930s No 17 military wireless 
transceiver, in mint condition with original 
packing and manual, £145. Marconi TF801A RF/AF 
sig gen. £60. Marconi TF4288/1 (WD4188) and 
Furze ,11 V200A valve voltmeters, £25 each. Early 
radar cceivers R1124C/D and R1466, £30 each. Old, 
unusej N U4 (ESU208) and NT39 (ACT36) Tx valves 
in original packing, £20 each. Big PT25 RF/AF 
screen grid bottles, £10 each. Unused MU12/14 
rectifiers, £4 each. All equipment in vgc. Tel: 
Bookham (0372) 52569 
• Large selection back issues magazines: AR; 
R&EW, HRT, ET!, PW, PE etc, plus list amateur 
radio books. Send large SAE for full lists. Also due 
to recent upgrade, selling Amstrad CPC464 micro 
accessories, too numerous to list, please write for 
detail',. Some amateur radio home brew equip-
ment, .est gear etc, also going cheap. Mr Small, 8 
Cherry Tree Road, Chinnor, Oxon OX9 40Y. Tel: 
(0844) 51694 evenings 
• Vintage 1941 American naval radio, Model 
CRV46156, 300kHz to 23MHz, needs set of valves. 
Offers, WHY'? Tel: (0662) 42929. work 
le Two Digiplan CD20 stepper motor drive 
modules with instruction manual, as new, will 
separate, £80 each. Mr Poole. Tei (0772) 314980 
• CBM64, 154 CN2, plus approx £600 of software, 
both disc and tapes, includes languages (Forth, 
Logo, Pascal, Comal), spreadsheet, WP and 
games, also approx 70 blank discs, plus number of 
books, £325, no offers, buyer collects. Tatung 
Einstein TM01, £100. Ron. Tel: (061) 437 0916 
• Quad II amplifier double, each has 3 valves, 
little used. Also multiplex decoder and control 
unit. Anthony Wilson. Tel: (0559) 370081 evenings 
al Yaesu FRG7000 general coverage receiver, 
excellent condition, boxed, £175 ono, or pt/ex for 
A/C VHS video recorder. Turner 1B desk mic, £15. 
Two PUB assembly jigs, £35 each. Tel Leeds (0532) 
663814 or 443558 
• Philips RTOR recorder (non-working) with 18 
tapes, £12. TI99 computer with fault (36K), £6. 
491MHz TV trans with sound (1/2 W). working, £30. 
10W power amp for trans (working?), £35. The lot 
for £77, postage extra. Mark Parti idge. Tel: (0606) 
888863 
II Ferguson video VHS 3V24 portable. 3V25 tuner, 
3V26 PSU/CHU. remote control. (New video heads 
fitted in April), £220 the lot or swap for 
FT290R/FT790R/FT707/FT101E or similar, or WHY? 
Also ulbc ,-)ne scanner ant, £15 buyer collects. 
Would swap above for Sattelite receiver. 950-
1750MHz, or pt/ex against set of Astec modules for 
same, or DC tu light 24cm FM receiver. Tel: (0782) 
46570 
• Yaesu FRG7 receiver, 0.5MHz-29.9MHz, vgc, 
£1400. o Daiwa Search 912V receiver, 146-152MHz 
UFC .-ind crystals, some provided, with car 
mounting bracket. £15. Hitachi cassette recorder. 
built-ir: mic, acibatt computer compatible, £15. 
Phil. I ..1: (0582) 662030 evenings 
• ARF.'3ARX, immaculate, Hal licrafters S27 Rx, 27.8 
to 143MHz. KW Vanguard Tx with Top Band, SEM 
transmatch, Thandar frequency counter, advance 
signal generator, all with manuals and in good 
condx. Exchange for 2m mobile or WHY? G4VNG. 
Tel: (0733) 231639 
• Trar.s 240V, two 12V 30A sec, (17V dc). Chassis 
and panel. Four 60A diodes on heatsink. Two RS 
caps 63V 3.300UF filter socket RS 6A with plug and 
lead. Meter 21/2 in 0-25A. Buyer collects, £35. AS 
isolation trans 200W, £5. RS trans 207.251 0-12V 4A, 
207-144 0-12V 3.5A, 207-150 0-15V 1.5A, 207-172 0-

17.5V 1.5A, £3 each, plus postage. Earl, 1 Mayfield 
Drive, Daventry, Northants. Tel: Daventry 702265 
• Yaesu FT726R, fitted 2m/70cm board, with Yaesu 
SP102 matching speaker and MH-B8 mic, as new, 
orig boxes, £650 ono. Tel: (0926) 32486 
II Shack clearout: Systron Donner signal gener-
ator Model 1702, professional instrument, 0-1GHz 
in 100Hz steps, AM/FM/CW, fully variable output 
over u decades, built-in IEEE interface, c/w full 
service manual, £350 ono. Buyer collects. Large 
quant:ty 2732 and 2716 EPROMs, all used, tested 
and erased, £1 each. Multi-output switchmode 
PSU, 24V +15 -15 +5 enclosed type, £7. Kevin 
Godsave. Tel: (0279) 503568 
• Digital readout for Racal RA17, display to 
nearest 10Hz is by six large red LEDs with leading 
zero suppression, plugs into PL11, 8x2x5in 
instrument case, built-in power pack, £70. Carriage 
paid. Please write to A G Hacker, Easton House, 
abridge Road, Taunton, Somerset TA2 70A 
• The ultimate combination: Drake C line R4C 
receiver with all xtal filters, MS4 speaker, MN4 
aerial matching unit, AC4 PSU, T4X transmitter, 
mint condition, excellent performance, new 
valves, far superior to Japanese rigs, perfect. Sell 
£750 or exchange Corsair II. 10m multi mode, £100. 
10m FM, £40. 757GX SW mode PSU run MOW rig, 
£69. 2m ATU, new, £15. Hygain vertical 18AVT/WB, 
£60. Buyer inspects and colleçts. GOAYZ QTHR. 
1 el (0705) 589560 any time 
• Sony ICF7600D, as new, £115 ono. Benkson 
TR31, 7 w/b pocket Rx, including FM stereo, 11-126 
metres continuous, £25. May consider p/x Phillips 
Compass D1835 or similar medium grade multi-
bandspread Rx. Would also welcome construc-
tors' 1ocas on straight TRF Rx, say 13-2000 metres, 
using up-to-date transistor circuitry. Tel: 01-959 
7715 
• Appi ox 13,000 Dubilier flameproof wire wound 
resistors, various values and types, brand new and 
boxed, £10. Also approx 1,600 lskra 8kV disc 
ceramics, 180pf and 200pf, brand new and boxed, 
£3 Tel: r0274) 568996 erenings 

WANTED 

• Denco MT01 oscillator, SE200 mini-lab tester, 
Nomb -ex Model 27 signal generator, Nombrex 
Mode: 51 power supply unit, Nombrex Model 62 CR 
bridg, Nombrex Model 63 AF signal generator, 
Nombrex Model 66 inductance bridge. Practical 
Wireless pocket superhet radio, Practical Wire-
less 16 multimeter, Practical Wireless Autocrat car 
radio, Osmor SWQ2 coil, Repanco DRM3 coils 
(pair), Codar radio one valve radio. Eagle SF200, 
2000 ohm headphones, Sinclair micro amplifier. 
Please state total price inc postage. Contact Mr 
Soar, 15 Brand Street, Hitchen, Herts S95 1JE 
• Eddystone EC10. Please write to I Tarleton, 499 
Burton Road, Midway, Burton-on-Trent 
la Eddystone EC10, must be in good working 
order . Tel: (0283) 221870 
• KW2000B HF Tx/Rx, or later model with a/c PSU, 
£150 offered. VHF monitor Rx xtal controlled 
covering marine band, for about £20. G8RHU. Tel: 
(9273) 516801 
• Looking for oscilloscope in good condition, 
preferably solid state with dual trace, having a 
good bandwidth. Users manual preferred but not 
essential. Would consider direct swap or p/ex for a 
Technics SLXP7 portable CD player with mains 
adapter. hi-fi leads and accessories, immaculate 
condition. Tel: 01-570 8482 after 5pm if possible, 
ask f , David 
• R1 6V ex-WD Rx, pref unmodified. Also 
variometer ATU (19 set type). Your price and 
carriage paid. Peter. Tel: (0287) 343979.30-5.00, not 
Sunday 
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IN Eddystone receivers and literature: collector 
willing to pay substantial sums for models missing 
from his collection. Have a look at the model 
number on that old set under the bench and give 
me a ring Richard Baker. Tel: (021) 556 3324 (not 
weekends) 
• Manual/schematic for Cossor scope, type 
CDU/150/CT531, DWG No D/GA8049. Buy or loan. 
Tel: (0662) 42929 work 
• Belcom LS102 10m mobile rig, good price paid 
for good condx rig. Will travel to see rig, (yes, even 
to England). Barry Connell, 34 Cleddans Crescent, 
Hardgate, Clydebank G81 6NR. Tel: (0389) 72827 
II Pair Pye quality amps (type PF91), complete 
with 2 x KT66, G232, 2x EKC35 and controls (ACV 
type PF91A), will not separate, 20 phonograph wax 
cylinders, Dr Rosenthal! 's original recordings, 
made May 1886 - unused, still in original 
containers. Most of a German language course (1 
French lesson also available) made in New York. 
Valves such as PX4, KT66, AC044, 7193. Vortexian 
audio amp, uses 2 x 807 in push/pull metal case. 
HMV TV, 9in model 1905, made in 1948/49, complete 
and original untested. Japanese Unica Ax, 500kHz-
30MHz ideal first SWL set, mains or 12VC supply. 
FET semiconductors. Military radio, type R210, 
covers 2MHz-16MHz in 7 bands, requires 175V HT + 
6.3V heaters or 24V dc, last one now. Will exchange 
above for military-related radio bits, 1939-1960. 
Buying R106, R107, R109, R208, R209, R309, R1155, 
T1154, TR9, BC342, BC348 etc. WHY? Also PSUs 
(various). Contact Tony Howard: Tel: Milton 
Keynes (0908) 73114. 
IN Valve tester, valve tester manuals, any new 
boxed valves. Please, if possible, send list of type 
numbers and quantities for offer by return post. 
Also interested in old or unusual components and 
equipment, old books, service sheets, advertising 
material etc. Tel: (021) 4723688, or write to K Bailey, 
40 Seymour Close, Selly Park, Birmingham B297JD 
MI Service manual or circuit diagram and align-
ment details for Hammarlund H0180 receiver. All 
expenses paid. Pete Whittle, 41 Stafford Avenue, 
Poulton le Fylde, Blackpool, Lancs FY6 8BJ. 

FREE CLASSIFIED ADS 
FREE CLASSIFIED ADS CAN 

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

Simply complete the order form at the end 
of these ads - feel free to use an extra 
Sheet of paper if there is not enough 
space. We will accept ads not on our order 
form. Send to Radio & E3octronics World, 
Classified Ads. Sovereign House, Brent-
wood, Essex CM14 4SE. 

• Does anyone have a 13 note pedal sustain IC 
M147 to sell? Please contact J D Jenkins, 3 
Orchard Court, Pontilanfraith, Blackwood, Gwent 
NP2 2NG. 
• Early Eddystone receivers, components and 
literature. Top prices paid, and collection any-
where in the UK arranged by keen collector. Tel: 
(021) 556 3324 any time except weekends 
• Tandy Realistic Pro-22 hand-held xtal scanner. 
Tel: (0207) 544342 after 6pm, evenings/weekends 
• Does anyone know where I can get two 16swg 
aluminium chassis (for valve amplifiers) made up 
to requirements? Tel: (0202) 432973 
• Valve transmitter, CW/SSB - no junk, (local 
location please). Would want to see before buying. 
Tel: Basildon (0268) 282373 
II R109 6V Ax, pref unmodified. Your price paid 
plus carriage. Also ex-army type aerial, vari-
ometer (19 set type) as above. Your price paid plus 
carriage. Peter. Tel: (0287) 34397 daytime 
MI Exchange Trio R600 gen coy Ax + Black Jaguar 
hand-held scanner, both items as new, for Yaesu 
FRG9600 or Realistic Pro-2004. Must be in good 
condn. Tel: Langley Mill (0773) 761459 

• Scanner listener requires someone from the 
Angus or Kincardineshire area to swap frequen-
cies with. Please write to Tom, PO Box 4, Montrose, 
Angus 
MI Certain trader service sheets, between num-
bers 1 and 573 on valve radios. Also old QSL cards, 
postcards etc relating to radios, radio stations and 
amateurs. Please contact Tom Valentine, 38 
Grampian View, Montrose, Angus DD10 95X. Tel: 
(0674) 76503 
• Mullard BGY36, 35 or 32. module, price and 
source of supply. Critchley G6NUK, 16 Finch Mill 
Avenue, Shevington Vale, Wigan WN6 9DF 
• Scrapped CB multimode, Ham series Concord, 
Tri Star, Cobra etc, no mods please, and with 
original VCO block, any condition. Tel: Peter (0639) 
820356 
• lcom ICR7000 25 to 2000 scanner. Yaesu 
FRG9600. Datong active antenna. HF and VHF 
converters, Rx4 RTTY/CW/SSTV/Amtor/receive 
programs or Morse/RTTY reader/decoder. Pocom 
or other makes. Reference books also required. 
Tel: (0283) 68439 
• Still seeking a KDK2025 2 metre FM mobile 
transceiver. A fair price offered for a good 
condition example. Particulars to J H Lepper, 
Turlington, Salisbury Road, Shootash, Romsey, 
Hants S051 6GA. Tel: (0794) 512283 evenings/ 
weekends 
• RAC AR88 LF manual or data, can you help 
please? John Reid, 1 Bolton Court, New Skelton, 
Saltburn, Cleveland TS12 2YE. Tel: (0287) 50948 
• Bug keys, any semi-automatic mechanical 
speed keys by Vibroplex, McElroy, Bunnell, 
Speed-X, Lionel, Eddystone etc. Any age, any 
condition, scrap or mint. American J-37 or J-38 
lightweight hand keys. G3TSS. Tel: (043) 471 3125 
• Novus model 650 electronic calculator - the 
type with LED display, on sale in 1974. It has six 
digits and uses a PP3 battery and must be marked 
Novus 650. Wanted to replace one of sentimental 
value which was stolen from my place of work. 
Please write with price wanted to David Knight, 2 
The Croft, Putnoe, Bedford. 

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 separate 
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 

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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RF DEVICES AT ROCK 
BOTTOM PRICES! 

Nobody beats us! 

Over 30,000 RF devices at low prices 
REPLACEMENT RF TRANSISTORS 

MRF454 HF/SSB 80W £24.50 
MFR450 HF/SSB 50W £11.60 
MRF238 VHF/FM 25W £12.80 
MRF475 HF/SSB 20W £3.25 
2SC1969 HF/SSB 18W £2.75 
2SC2043/1307 HF 16W £2.00 
2SC1947 VHF 3.5W £7.60 
2SC1946A VHF 32W £15.30 
BLW 6OR HF/VHF 50W (Special) £7.50 

REPLACEMENT RF POWER 
MODULES 

M57704/SAU3 UHF 15W 
M57712/37 SAV7 VHF/FM 25W 
M57713/SAV8 VHF/SSB 15W 
M57716/SAU4 UHF/SSB 15W 
M57716/SAU4 UHF/SSB 15W 
M57719 VHF/PMR 15W 
M57727 VHF/SSB 38W 
M57749/SAU11 934/FM 7W 

£39.20 
£39.50 
£39.00 
£39.00 

£49.50 
£31.20 
£47.50 
£39.20 

Send £1.00 p&p. SAE for full list 
All prices inc. VAT 

Many Ic's and other types in stock 
Equivalent for most devices available 

RAYCOM LTD 
DEPT RE International House, 
963 Wolverhampton Road, 

Oldbury, W. Midlands 
B69 4RL 

021 544 6767 E11 

AGRIMOTORS 
MERTON CB AND RADIO CENTRE 

MERTON GARAGE AND POST OFFICE, MERTON. 
Nr OAKHAMPTON, DEVON F.X20 3DZ 

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 

SPECTRUM 
ANALYSER 

HP8555A 18 GHZ RF PLUG-IN 

MODULE. IMMACULATE, FULL 
SPECIFICATION CONDMON (FOR 141 

SERIES' MAIN FRAME). UST PRICE 
£8,750 VAT —.FOR SALE AT £3,450 

CYBERSCAN INTERNATIONAL, 
3 EASTCOTE VIEW, PINNER, 

MIDDLESEX HAS 1AT. TEL: 01-888 3300 

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

203 High Street 
Canvey Island, Essex, 
Tel: 0268 691481 

(Open Mon-Sat 9-5.30) 

Amateur radio equipment also in stock 

G4 DXX 
Video Electronics 

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

rotators, cable, etc 

OPEN 9.5pm. Closed Wednesdays 

141 Lancaster Road. Morecombe, Lancashire LA4 SOJ 

Phone (0524) 418873 

TEST EQUIPMENT 
HP 864f0B .5-512mhz £3,550 
HP 1720 scope 200mhz £750 
HP 1725A scope 275mhz £1,975 
Marconi Counter 2437 £350 
Solartron RMS voltmeter £125 
Multi-meter PSM37 £85 
HP 3437A system voltmeter 
 £1,500 
HP 3438A digital Multi-meter 
 £850 
Fluke 8800A digital Multi-meter 
 £120 
Marconi Apollo HF receiver . r£450 
Video system portable Sony 
camera HVC 4000P with JVC VHS/C 

compact recorder/player £500 
Airlight 62 headset & boom mic 
 £45 
Bone Dome Mk 3C, new (POA) 
770U receiver £165 

Telephone: 0472 690383 

JAYCEE ELECTRONICS LTD 
JOHN GM3OPW 

20 Woodside Way, 010fIrOthele, 
Fife KY7 SDP 

Tel: 05927569,2 Te 
Open Tues-Sat 9-5 

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

Modules - LAR. 

Radio& 
Electronics 

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

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

SNAIL 
ADS 

Ilimumeemeemeefflileisimmummuummummaiminim 

RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM 

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

111 

II PLEASE RESERVE centimetres by columns 

111 
I FOR A PERIOD OF 1 issue  3 issues  6 issues 

II COPY enclosed to follow  

II PAYMENT ENCLOSED:  

•CHARGE TO MY ACCOUNT 

1 COMPANY  

ADDRESS   

SIGNATURE  TELEPHONE 

12 issues  

I
Cheques should be made payable to 
Redo) S Electron.cs World Overseas 

I 

•-• 1 

 I payments by InternatIonal Money Order 
Credo Card 

CREDIT CARD 
EXPIRY DATE 

lialummiummummummummummummummommilimi 
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POPULAR BAKERS DOZEN PACKS 
(Still available) 
All packs are £1 each, of you order 12 then you are 

entitled to another free. Please state which one you 

want. Note the figure on the extreme left is the pack 
ref number and the next figure is the quantity of 

items in the pack, finally a short description. 

BD2 5 13A spurs provide a fused outlet to a ring main 
where device such as a clock must not be 

switched off 
8137 4 in flex switches with neon on/oft lights, saves 

leaving things switched on 

BD8 2 6v. 1A mains transformers upright moutning 
with fixed clamps 

BD11 1 692" speaker cabinet ideal for extensions. 

takes your speaker. Ref 80137 
BD13 12 30 watt reed switches, it's surprising what you 

can make with these - burglar alarms, secret 

switches, relay etc, etc 

BD22 2 25 watt loud speaker two unit cross-overs 

BD29 1 BOAC stereo unit is wonderful value 
BD30 2 nicad constant current chargers adapt to 

change almost any nicad battery 
BD32 2 humidity switches, as the air becomes damper 

the membrane switches and operates a 

rnicroswitch 

BD34 48 2 metre length of connecting wire all colour 

coded 
BD42 5 13A rocker switch three lag so on/off or 

change over with centre off 
BD45 1 24hr time swtich, ex Electricity Board, automa-

tically adjust for lengthening and shortening 

day. Original cost £40 each 
8049 10 neon valves, with series resistors, these make 

good night lights 
BD56 1 mini uniselector, one use is for an electric 

jigsaw puzzle, we give circuit diagram for this. 

Cne pulse into motor, moves switch through 

one pole 

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

8067 1 suck or blow operated pressure switch, or it 
can be operted by any low pressure variation 

such as water level in water tanks 

8091 2 mains operated motors with gearbox. Final 

speed 16rpm. 2 watt rated 

BD103A 1 6 750 power supply, nicely cased with input 

and output leads 
BD120 2 stripper boards each contains a 400v 2A bridge 

rectifier and 14 other diodes and rectifiers as 

well as dozens or 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 3" cube with square hole 

through top so idea for interrupted beam 

switch 
80134 10 motors for model aeroplanes, spin to start so 

needs no switch 
80139 6 microphones inserts - magnetic 400 ohm also 

act as speakers 
80148 4 reed relay kits you get 16 reed switches and 4 

coil sets with notes on making do relays and 
other gadgets 

80149 6 safety cover for 13A sockets - prevent those 
inquisitive little fingers getting nasty shocks 

BD180 6 neon indicators in panel mounting holders 

with lens 

80193 6 5 amp 3 pin flush mounting sockets makes low 

cost disco panel 
BD196 1 in flex simmerstat - keeps your soldering iron 

etc always at the ready 
BD199 1 mains solenoid very poweful has 1- pull or 

could push if modified 
80210 8 Keyboard switches - made for computers but 

have many other applications 
BD210 4 transistors type 2N3055 probably the most 

useful power transistor 

80211 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 load asacar 

horn. Slightly soiled but OK 
80242 2 6" x 4" speakers 4 ohm made from Radiomo-

bile so very good quality 
BD246 2 tacho generators, generates one volt per 100 

revs 
BD252 1 panostat, controls output of boiling ring from 

simmer up to boil 
BD259 50 leads with push on 1/4" tags - a must for hook 

ups - mains corrections etc 
BD263 2 oblong push switches for bell or chimes, these 

can mains opto 5 amps so could be foot switch 

if fitted into pattress 

80268 1 mini 1 watt amp for record player. Will also 

change speed of record player motor 

BD175 1 Guitar mic - clip on type suits most amps 
BD283 3 mild steel box approx 3" x 3" o 1" deep - 

standard electrical 

BD293 50 mixed silicon diodes 
BD296 3 car plugs with lead, fits into lighter socket 

80306 1 tubular dynamic mic with optional table rest 

Most other packs still available and you can choose any as 

your free one 

SA SATFERY CHARMS KIT - all parts including case on ly£5 

add £1 postage 

OVER 400 erns 
YOU CAN CHOOSE FROM 

There is a total of over 400 packs in our Baker's 
dozen range and you become entitled to e free 
gift with each dozen packs 
A classfied list of these packs and our latest 
'News Letter* will be enclosed with your goods, 
and you will automatically receive our next news 
letter. 

THIS MONTH'S SNIP 
ACORN COMPUTER DATA RECORDIR (ref ALF03) this is a mono 
data recorder with switchable motor control intended for use with 
the Acorn Electron or BBC computers but also functions with 
almost any other computer and can be used for normal record and 
play back of music and speech. 
Six key controls give *PAUSE'. 'STOP' and 'EJECT*. 'CUE/FAST 

FORWARD', 'REVUE/REWIND' and 'RECORD'. fast forward and 
rewind (100 seconds by C60). Also tape counter with reset button. 
Input signal range 5mV to 5643mV. Input impedence 40k ohm. Can be 
battery operated but is supplied with a mains adaptor. Brand new in 
manufacturer's wrapping. Ce Order Ref: 8P18 add £2 post. 

AN MIAMI'S CAVE. We have opened another shop in Hove, the 
address is number 12 Boundary Road which is between Hove and 
Portslade fairly close to the seafront. When you want to see before 
you buy and when you want to brouse around the special bargains 
available, this is where you should make for as the Portland Road 
hop in future will be just mail order. You can of course collect from 

Portland Road but you should bring in an order complete with 
reference numbers so that the stores can attend to it easily. 

9" MONITOR 
Ideal to work with computer or video camera uses Phillips 
black and white tube ref M24/306W. Which tube is implosion 
and X-Ray radiation protected. VDU is brand new and has a 
time base and EHT circuitry. Requires only a 16V dc supply to 
set it going. It's made up in a lacquered metal framework but 
has open sides so should be cased. The VDU comes complete 
with circuit diagram and has been line tested and has our six 
months guarantee Offered at a lot less than some firms are 
asking for the tube alone. only £16 plum Ce pool. 

CASE FOR 9" MONITOR We have arranged with a metal worker to 
make cases for the 9" Monitor. Delivery promised for the end of May 
and the price £12 + £2 post. The case will be made from coated 
sheet steel, overall size approx. 10" x 10" 7" high which will give 
ample space for the Power Supply and external controls if you fit 
them. 

PROUD' »WWI We have obtained from the manufacturers of 
Iba 9" monitor, the TTL converter which makes it composite input 
suitable to work with any computer. We have had the printed circuit 
board made and have all the components and can supply this 
converter in kit form price CS. Our Ref: 6P4. 

MA101131/2" MD 80 track 500K Beautifully made and probably 
the most compact device of its kind as it weighs only 600g and 
measures only 140min wide, 162mm deep and has a height of only 
32mm, other features are high precision head positioning - single 
push loading and eject - direct drive brushless motor - Shugart 
compatible Interface - siandard connections - interchangeable 
with most other 31/2 and 5,/4 drives. Brand new with copy of makers 
manual at £211.50 post and VAT included. 

CASE - adaptable for 31,2" FDD, has room for power supply 
components price only £4 includes circuit of PSU. Our Ref 4Pe. 

POWER SUPPLY FOR FDD - 5V and 12V voltage regulated outputs, 
complete kit of parts will fit into case 4P8 pricer. or with case Cll. 

DOUBLE MICRO DRIVES as fitted to many ICL and some Sinclair 
computers complete double units with 2 drive motors tape heads. 
and 2 PCBS each with plug in ULA. Ref 2G007ES. Price only C15. Ref 
5P113 

SWITCH AC LOADS WITH YOUR compersit 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 & 30v internal resistance is about 1k ohm. AC 
loads up to 10A can be switched. Price is CS each. Ref: 2P11113. 

IMAM) RD MIL= AMPLFIERS We are probably the only firm in the 
country with these now in stock. Although only four watts per 
channel, these give superb reproduction. We now offer the 4 
Mullard modules - ie Mains power unit (EP9002) Pre amp module 
(EP9001) and two amplifier modules (EP9000) all for £6.00 plus £2 
pootago. For prices of modules bought separately see TWO 
POUNDERS. 

Me MONO AMP on pcb size 4" 2" Capp). 
Fitted volume control and a hole for a tone control 
should you require it. The amplifier has 
three transistors and we estimate 
the output to be 3W rms. 
More technical data will be 
included with the amp. Brand new. 
perfect condition, offered at the very 
low price of £1.16 each, or £13 for £12.00 

utter SOX This when completed measures approximately 15" x 
14". The light source is the Philips fluorescent 'W' tube. Above the 
light a sheet of fibreglass and through this should be sufficient light 
to enable you to follow the circuit on fibreglass PCBs Price for the 
complete kit, that is the box, choke, starter, tube and switch, and 
fibreglass is Ce plus £2 pool Order Ref: 5P69. 

«Mel TIME SWITCH 
Mains operated with 20 amp switch, one 
on and off per 24 hrs, repeats daily 
automatically correcting for the 
lengthening or shortening day. An expen-
sive time switch but you can have it for 
only £2.96 without case, metal case 
£2.95. adaptor kit to convert this into a 
normal 24hr time switch but with the 
added advantage of up to 12 on/offs per 
245ms This makes an ideal controller for 

Ex-Electricity Board the immersion heater. Price of adaptor kit 
Guaranteod 12 moan». ,s £3.20. 

POWERFUL IONISER Generates approx 10 times more IONS 
than the ETI and similar circuits Will refresh your home, office, 
shop, work room etc. Makes you feel better and work harder-a 
complete mains operated kit, case included £11.50 - £3 
P&P. 

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

BRIGHTON, SUSSEX BN3 5QT 

MAN. ORDER TERMS( Cash, PO or cheque with order. Orders under 
£20 add £1.50 servi ce charge. Monthly account orders accepted from 
schools and public companies. Access & B/card orders accepted. 
Brighton (0273) 734648 or 203500 

NEW ITEMS 
Some of the many deacrib.1 is our current list which you will 
receive with your parcel 

e" GREVI SCREEN MONITOR complete, cased and ready to work. , 
Composite input so just right to use with Acorn or other computers ' 
or camera. Requires only 15 volt DC. Has been used for a short 
period but we have tested and give six months guarantee. Price 
£17.60 plus £3 post etc 

MANE TO 151( SWITCH MODE POWER SUPPLY with mulitple 
outlets intended to power up to 6 x 8" Green Screen Monitors. 
Slightly used but tested and guaranteed working. £20 each plus £2 
post 

FREE POWIRI 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 ouput is .45 - you join in series to get 
desired voltage - and in parallel for more amps. Module A gives 
100mA Price Cl Our Ref 80631. Module C gives403mA Price= Our 
Ref: 2P199. Module D give. 700mA Price CS Our Ref: 3P42 

SOLAR IIOWIRBD PECAD GRAMM 4 Ni-Cad batteries AA (Hell 
charged in eight hours or two in only 4 hours. It is a complete, boxed 
ready to use unit Price CS Our Ref: 6P3 

110v 20. TRANSFORMER Core construction so quite easy to 
adapt for other outputsd - tapped mains input. Only £26 but very 
heavy so please add £5 if not collecting. Order Ref: 25P4 

UGUIPMENT CAMS Originally part of GPO equipment, these are 
rather large but maybe just the thing you are looking for. In good 
condition made of sheet steel sprayed grey: 
Our Ref: 10P40 measures 19" x 12,2" x 8" deep Price £10 + £3 
carriage 
Our Ref- 15010 measures 24" x 18" x 11 12" - et Price £15 + £8 
carriage 

15A PANEL IAETMI These have been stripped from Government's 
surplus battery charger units made originally for army use Unused. 
tested, but of course rather old. diamter 2" can be surface or flush 
mounted. £3 each. Our Ref: 3P40 

13A PLUGS good made complete with fuse. parcel of 5 for C73. Order 
Ref: 2P186 

13A ADAPTORS Takes 2 13A plugs packet of 3 for £2. Order Ref: 
2P187 

20v-0-20, Mains transformers 21/2amp (100 watt) loading, tapped 
primary. 200-245 upright mountings £4. Order Ref: 4P24 add £1 post 

MOST USEFUL CASE constructed entirely from heavy gauge 
aluminium size approx 412 wide 51/4high and 16" long. But its 
construction is such that it is a very simple job to reduce the length 
to your own requirements The long top and both sides are flat and 
completely free from holes One end has mains input socket - fuse 
swtich - the other end has output plug - in brand new condition. 
Price £10 plus £3 postage. Ref 10035 

129 DC FAN made by the famous PAPST company, these are 
brush less so are ideal for cooling computers without causing any 
electrical interference, size approx 31/2 31/2 x 112, all brand new. 
Price £10. Our Ref: 10P33 

AXIAL FANS very quiet running and purpose designed for cooling 
instruments etc made by the famous Germany PAPST Co- these are 
41/2" square approx. 230v mains operated and metal bladed. so OK in 
sunbeds and other hotspots - price CS each. Our Ret 8P8 

CINCH MOULTON TRANSFORMER 250 watt again availble 230v in 
and out with plenty of tappings to give exact bolts CB plus £2. Order 
Ref: 5P5 

3 CORM FLEX BARGAM No I Core size 5mm so ideal for long 
extension leads carrying up to 5 amps or short leads up to 10 amps. 
15rnm for £2 Orfer Ref: 2P189 

3 COMPLEX BARGAIN No 2 Core size 1.25mm so suitable for long 
extension leads carrying up to 13 amps - or short leads up to 25A, 
10m for £2. Order Ref: 2P190 

AZTEC PEU Switch mode type so very compact. Normal 230V input. 
Has 3 outputs -.-5V at 3.5 amps +12V at 1.5 amps and -5V at 0.3 amps. 
Should be ideal to drive floppy disc units Regular price around £30. 
our price only £10 although brand new and unused. Order Ref: 
10P34 

24 HOUR TWITCH 16A C/O contacts, up logos offer per day. 
Nicely cased for wall-mounting. Price MOO. Ref: 8P6 

CAPICTOR BARGAIN Axial ended 4700 uf at 25V. Superior Jap make. 
normally 50p each you get 4 for £1.00 Ref: 613 

AGAPE AVAILABLE - 12- mini fluorescent tubes - Price CI each. 
Ref: BD314 

IIIINIATURE BCD THUMB WHEEL SW/TCH - Matt black edge switch 
engraved white on black - gold plated, make before break contacts 
- size approx 25mm high, 8mm wide 20mm deep - made by the 
famous Cherry Company and designed for easy stacking -Price Cl 
each. Ref. BD601 

PAXO IFIECIIIIC Fan an unusual fan, more like the one used by 
Madame Butterfly, then 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 interfer-
ence. So ills ideal for computer and instrument coding. Price is only 
£1 each. Ref BD605 

SPRING LOAD» TEST PRODS - heavy duty, made by the famous 
Bulgi um company Very good quality. Price four for CI. Ref: 80597 

TELEPHONE - these will work off our standard mains 
through a transformer, but to sound exactly like a telephone, they 
then must be fed with 251u 50v. So with these bells we give a circuit 
for a suitable power supply. Price 2 bells for Cl. Ref: 80600 

APPUANCI TIŒRMOSTATS - spindle adjust type suitable for 
convector heaters or similar price 2 for Cl. Ref: BD582 

CASE WITH I SA PRONGS - to go into 13A socket, nice size and 
suitable for plenty of projects such as car battery tickle charger, 
speed controller. time switch, night light, noise suppressor, 
dimmers etc. Price - 2 for CI. Ret BD565 

ALPHA NUMERIC KEYBOARD - this keyboard has 73 keys arranged 
in two groups, the main area is a OWERTY array and on the right is a 
15 key number pad. board size is approx 13" 4" - brand new, but 
offered at only a fraction of its cost namely C3. plus£1 post. Ref 3P27 

'TELEPHONE EXTENSIONS- it is now legal for you to undertake the 
wiring of telephone extensions. For this we can supply 4 core 
telephone cable. 100m coil MOO. Extension BT sockets £2.96. 
Packet of 500plastic headed staples es. Dual adaptor for taking two 
appliances from one socket C3.95 Leads with BT plug for changing 
old phones. 3 for £2. 

WIRE BARGAIN - 500 metres 0.7mm solid copper tinned and pvc 
covered Only C3 "Li post. Ref: 3P31 - that's well under 1p per metre 
and this wire is idea for push on connections 

111111IRUPTID BEAM KIT - th is kit enables you to make a switch 
that will trigger when a steady beam of infra-red or ordinary light is 
broken. Main components - relay, photo transistor, resistors and 
caps etc. Circuit diagram but no case. Price £2 Ref: 2P15 

3.309 VARIABLE VOLTAGE POWER SUPPLY UNIT - with 1 amp DC 
output Intended for use on the bench for experimenters, students, 
inventors, service engineers etc. This is probably the most 
important piece of equipment you can own. (After a multi-range test 
meter). It gives a variable output from 3-30 volts and has an 
automatic short cirucit and overload protection. which operates at 
1.1 amp approximately. Other features are very low ripple output, a 
typical ripple is 3m V pk-pk, lrrnirms. Mounted in a metal fronted 
plastic case. this has a voltmeter on the front panel in addition to the 
output control knob and the output terminals Price for complete kit 
with full instructions is £15. Ref: 15P7 

TRANSMITTER SURIIIILLANCE (WO) - tiny, easily hidden, but 
which will enable conversation tone picked up with FM radio. Can 
be housed in a matchbox, all electronic parts and circuit Price CT 
Ref 2P52 



Roller Coaster 1KW 30uH  
250 pF Var. Capacitor 1KW (4mm air gap)   
250 - 250 pF Ganged Variable 1Kw (4mm air gap)   
TC48 Turns counter for RC26   
Case (Pre-drilled for above   

HIGH QUALITY BRITISH MADE PRODUCTS 
TM1000 1KW All Band ATU 

Our unique wide band roller 
coaster enables effortless 
matching of GSRV, LW, 

Vertical and Coax fed antennas 
with this unit. 

Standard model   £148 
For balanced feed  £165 
Fitted with 2 Kw Balun 
TM1000 Kit complete   £129 
(Add £5 carriage for all versions) 

BUILD YOUR OWN HIGH POWER ATU 
WITH OUR RANGE OF ATU COMPONENTS 

£24.00 -£1 p+p 
£19.95 +£1 p+p 
£28.00 +£2 p+p 
£12.95 +£1 p+p 
£28.86 +£3 p+p 

U.H.F. REMOTE 
ANTENNA SWITCH 

(For masthead mounting) 
Freq: DC - 1.2 Ghz 
Power: 300W P.E.P. 

Insertion Loss: 0.19 dB at 900 Mhz 
Connectors: Green Par 'N' Type 

£49.95 
ALLOWS SELECTION OF 2 ANTENNAS FROM I COAX FEEDER 

H.F. REMOTL 
ANTENNA SWITCH 

(For masthead mounting) 
Now you can switch between two 
HF Antennas on one coax feeder. 

Freq: DC - 185 Mhz 
RF Power: 1KW P.E.P. 

Insertion Loss: 0.15 dB at 144 Mhz 
Connectors: S0239 

£39.95 
50 Mhz LINEAR AMPLIFIER 

LINEAR AMPLIFIER 
wus HARMONI( Fei  

TC 50 DX 

SPECIFICATIONS 
Supply: 13 V DC 

Input Power: 2.5 Watts 
Output Power: 15 Watts 

Freq: 50-52 Mhz 
Power Gain: Approx 8dB 

£29.95 ± £1 p+p 
29MhZ FM R.F. POWER AMPLIFIER 

WITH HARMONIC FILTER 

SPECIFICATIONS 
Supply: 13 V DC 

Input Power: 1-4 Watts 
Output Power: 25-30 Watts 
ONE YEAR GUARANTEE 

£24.95 
• £1 p+p 

TC 3ÇOK 
trz-, 

THE UK's SCANNER SPECIALISTc 
BLACK JAGUAR MkII 
POCKET SCANNER 
Switcheable between AM/FM 
Complete with NiCad Charger 
Frequency range - 
26-30MHz. 60-88MHz 
115-178Mhz, 210-260MHz 
410-520MHz 

£235 

lard Lamè hems 
Loma lama lad 
lama Yana Ima 
lama lamed Ira 

Mel Sm.. Noe 
Widl Ind bide 

Baanhcnt-
100 XL 

Hand held scanner 
with 16 channels. 

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

405-512 Mhz. 
ll:implete with carrying case 
earphcne and charnet unit 

£189" 

,1111011111111111111111111111É» 
ilatruw.At- 175 XL BASE 

HOTLINE (0705) 662145 

Base station scanning Ex 
..:ith 16 channel memory scan 
:overing 66-88Mhz. 
118-174 Mhz 405 -512 MHz 
NEW LOW PRICE 

£179" 
. A super NEW low cost 
handheld scanner with 

10 memories and covers - 
86-88MHz 136-174MHz 

Batencne 800 XLT 
40 Channel Base Scanner 
Covers 29-54MHz, 118-174MHz 
406-512MHz, 806-912MHz 
Complete with 
12 volt AC adaptor 

£257 
¡NEW 

asuireaLt-
580 XLT 

UK IMPORTERS 

aUatt-Trzi AT. ̂  

£99" 

TO XLT 

etilaht-ar 
Pocket size scanner 

with 20 memory scan 
covering 66-88 Mir_ 

118-174 MHz, 406-512 MHz 
Complete with carrying case 
earpr and charger urn' 

£179" 
Base or mobile scanner 
100 Memory channels covers: 
2 9-54 MHz, 118-174, 410-512 MN= 
Rea:in-es 12V DC supply £225 

USE YOUR CREDIT CARD FOR 
IMMEDIATE DESPATCH 

NEVADA COMMUNICATIONS 
189 LONDON ROAD, NORTH END, PORTSMOUTH, P02 9AE 

Tel: (0705) 662145 FAX: (0705) 690626 TELEX: 869107 TELCOM G 


