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  BIRMINGHAMS 
1 MAJOR INDEPENDENT 

SERVING THE UK   

AN HF BEST 

SELLER 

FT757G X 

* 100 Watt multimode * AM,FM, OW, SSB 
* Gen coverage RX * Computer compatible 
*Available with RWC mod fitted 

THE ULTIMATE 
2 mtr/70cms 
MOBILE 

FT2700RH 

• Full duplex " A big 25 watts on VHF/UHF. 

" 10 channel memory * Scanning * LCD display/"S" meter. 

NEW PRODUCTS EXCLUSIVE TO R. W.C. 

RAYCOM MODULAR RF AMPLIFIERS 
A complete range of linear and fni amplifiers for use with both VHF 
and UHF hand portables and multimode portables such as the 
YAESU FT29OR and FT790R. Power output from 15W to 45W 
depending on model, (eight are available). All units feature 
Mitsubishi or Toshiba power modules as used in the majority of 
mobile and base radio transceivers. Two versions are also available 
for business radio applications. 

PRICE from £39.50 for the 15W vhf model - £2.00 post 

UHF UNITS (430-440MHz) 
ORDER CODE  PRICE 

25W FM ,CW  U25F  £79.50 
15W FM ,CWiSSE3.•AM  U15L  £69.50 
15W FM/CW  U15F  £59.50 
(FULL RANGE OF POWER MODULES IN STOCK) 
VHF UNITS (144-149MHz) 

ORDER CODE  PRICE 
45 FM ,CW  V45F  £62.30 
35 FM/G WSSBiAM  V35L  £59.50 
25 FM,CW  V25F  £48.50 
15 FM/CW/SSB ,AM  V15L  £49.50 
15 FM/CW  V15F  £39.50 

10 Mtr MOD BOARD PRICE 
f22.50 
+ El 00 post free 
packing. Kit now 
available at f17.50 

This is a complete modification board designed to fit all CB radios that 
incorporate the SANYO LC7137 series of synthesizer chip, the unit 
comprises of a small pcb with six microchips and fits almost all current 
legal (CB 27/81) radios, the unit is supplied with full fitting 
instructions and can be fitted easily by most enthusiasts, with the 
current upsurge in interest in this band demand has been high as this 
means that over 90% of current CB radios can now be used on 10 mtr 
amateur band. See other ads for more information. Over 300 sold in 2 
months! Complete radios available & other kits. 

We also sell and service Cellular Radio, and 
PMR (Business) radio equipment. 

Tel: 021 421 8201 (24hr answerphone) 

Telex: 334303 G TXAGWM 

ICOM 

NE W EXCITING 

DUAL BANDER 

IC3200E 

1141 
111111111111111. 
ommuNicoo 

* Simplified front panel * Simplex/Duplex memory 

* Built in duplexer * Smallest in its class. 

ICO M 

THE HIGH-TECH 

ALL BAND 

HF TRANSCEIVER 

IC745 

* 16 tunable memories * Gen. coverage RX 
* Scanning * Deep IF notch filter * 

Atcycomcrimited 

A.R.M. MULTI P6 ANTENNA 
Probably the most versatile  PRICE f39.25 
Antenna ever designed + £2 50 carriage 

This is one of the most exciting new products to be launched by RWC 
and is the result of many months of development by Antenna 
Research Manufacture based in Devon. The antenna has been 
designed to meet the growing popularity in multimode portable and 
mobile operation and is capable of being used on both vhf and uhf in 
both horizontal and vertical polorization modes, both portable and 
mobile. The antenna has the facility of being used as both omni-
directional modes as well as having capability of DF function. No ground-
plane or radials are required and the antenna can therefore be used in a 
variety of applictions on frequencies between 140-450 mhz. Col inear 
elements  £4.75. 
* SEE THE REVIEWS * or SAE LEAFLETS 

ANNOUNCING THE SUPER YAESU FT757GX — 
MOD BOARD UNIT from Raycom 

• The modification serves two major purposes 

• (1) to improve VFO tuning and eliminate 'TUNING GLITCH' 

• (2) to increase tuning speed from 5khz per dial revolution to 

50khz per dial revolution (selectable on the 500khz step switch) 

• UK price is £29.50 for the built and tested pcb with complete 
fitting instructions and £39.50 plus carriage for a unit factory 
fitted and tested. Instant fitting service available. Phone now. 

I  f1000.00 instant credit available 
for licensed amateurs. Details upon 

request. Call now! 

ce, 

j k & 

EFl iIJI 

EXPRESS 
VISA 

HP/PERSONAL 
LOANS AVAILABLE 
(written details upon request) 

RWC CREDITCARD 
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Safety in the shack 
Some of the constructional projects 
featured refer to additions or mod-
ifications to equipment: please note 
that such alterations may prevent the 
item from being used in its intended 
role, and also that its guarantee may 
be invalidated. 
When building any constructional 
project, ....aar in mind that sometimes 
high voltages are involved. Avoid even 
the slightest risk - safety in the shack 
please, Stall times. 

Whilst every care is taken when accepting 
advertisements we cannot accept responsibil-
ity, for unsatisfactory transactions. We wilt. 
however, thoroughly investigate any com-
plaints. 
The views expressed by contributors are not 
necessarily those of the publishers 
Every QrlfE4  is taken to ensure that the 

contents of this magazine are accurate, we 
assume no responsibility for any effect front 
errors or omissions 

Cover Photographs 
Top—The Philips PM3206 
oscilloscope, now available 
from Electronic Brokers. 
Bottom —So what's this got to 
do with radio or electronics? 
(no, it's not the new Sinclair 
C5). See page 51 

SPECIAL FEATURES  
17 Eight Millimetre Video 

Confucius say this new Jap camera velly good 
for the average rich family (Despite the fact he 
was Chinese - Ed.) 

18 Spectrum Watch 
Nigel Cawthorne finds the Arabsat blast-off and 
the Giotto expedition out of this world 

21 Power Supplies 
This month Roger Alban outlines the metering of 
PSUs and the prophylactic qualities of various 
devices (surely shome mishtake? - Ed.) 

29 The Hakuto R1755 UV Sensor 
Details from James Dick about an ultra-compact 
ultraviolet sensor 

30 A Performance Monitor for Model Aerials 
An aerial design aid from P Moore, complete 
with a BBC Basic program 

34 Meteosat 
Brian Kendal and Maurice McDermott look at the 
weather satellite which sends information to 
confuse the men at the Met 

39 Data File 
In the concluding part of his 555 mini-series Ray 
Marston describes sawtooth generators and 
miscellaneous applications 

46 TV Synchronising Pulse Generator 
A useful device for the square-eyed crowd from 
Pete Carliell 

51 High Speed PMR 
Ton-up mobile operating around Brands Hatch 
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44 ATV on the Air 
48 DX-'TV Reception Reports 
53 Medium Wave DXing 
54 Short Wave News 
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52 What's in Store for You 

Next Issue 
Cover date November 1985 on sale Thursday, 10 October 

LI Publication Date 
Second Thursday of the month preceding cover date 

Telefunken radar at Gatwick 

Hans across the sea — p45 

DJ and soopersterf — pill 

!AI M, . R111 .1, 

Anatomy of a satellite — p34 

A TV DXer's shack — p48 
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PRODUCT NEWS  
Featured on these pages are details of the latest products in communications, electronics and 

computers. Manufacturers, distributors and dealers are invited to supply information 
on new products for inclusion in Product News. 

Readers, don't forget to mention Radio & Electronics World when making enquiries 

MICRO FAULT LOCATOR 
The GP Electronics MFL373 

micro fault locator, available 
from Electronic Brokers, is 
designed for low cost and 
efficient  microsystem 
testing. 
The MFL373's basic system 

is a Z80A central processing 
unit, a 16Kbyte ROM contain-
ing the operating program 
and a 2Kbyte RAM parameter 

store. Control is via the hexa-
decimal and dedicated func-
tion keys along with the 
alphanumeric display. 
The instrument functions 

on the basis of logical progre-
ssion through a sequence of 
test commands, making auto-
matic comparisons against 
known good information and 
stopping when an incorrect 
response is received. Con-

nection to the system under 
test is via a micropod, of 
which a choice is available to 
meet most requirements. 
Features include a high 

speed cassette interface for 
fast, reliable storage of the 
system memory map and test 
parameters; serial input/out-
put keys for communication 
with a development system or 
computer; and a Centronics 
printer  interface for data 
dumps and fault report. 
The MFL373 also has a 

range of powerful stimulus 
functions which allow any 
combination of bits on the 
address or data bus to be 
toggled for fault tracing with 
the synchronous probe and a 
set of stimulus keys which, 
when used in conjunction 
with the synchronous probe, 
enable faults to be identified 
in peripheral devices. 

Electronic Brokers Ltd, 
140-146 Camden Street, 
London NW1 9PB. 
Tel: (01) 267 7070. 

NEW COUNTER 
A new model, the TF600, has 

been added to the Thandar 
counter range. It has a fre-
quency  range  of  5Hz to 
600MHz and a selling price of 
£132.50 + VAT. 
The range now includes 4 

counters:  the  TF600;  the 
1F200, 200MHz LCD with time 
average period, £175 + VAT; 
the PFM200A hand-held, 20Hz 
to 200MHz with 5 gating times 

and a sensitivity of 10mV, at a 
price of £75.50 + VAT; and the 
TF040 LCD, 40MHz with total-
ise facility at £120.00 + VAT. 
This  range  is  com-

plemented and extended by 
two optional prescalers: the 
TP600 (600MHz) and TP1000 
(1GHz). 

Thandar Electronics Ltd, 
London Road, 
St Ives, 
Huntingdon, 
Cambs PE17 4HJ. 
Tel: (0480) 64646 

RF MEASUREMENT 
Fieldtech  Heathrow 

Limited has announced the 
Coaxial Dynamics range of RF 
power meters, loads and cou-
plers. Several models of watt-
meters and RF loads are 
available,  covering  power 
ranges from 0.1 watt to 50,000 
. watts. 
The units can be used for 

occasional  testing, or for 
permanent  installations. 
Each wattmeter accepts any 

of a wide range of plug-in 
measuring elements (called 
'SLUGS') for specific power 
levels and frequency ranges. 
The measuring elements sim-
ply plug into a short section of 
coaxial line and the tested 
values can be clearly dis-
played on the wattmeters or 
on  Coaxial  Dynamic's 
'Expediter'  digital  power 
computer. 
These wattmeters may be 

used  with  most  standard 
'SLUGS' now in the field or 

OPTICAL POWER METER 
Thorn EMI Instruments is 

breaking into the fibre-optics 
market with the launch of its 
new Megger optical power 
meter. This new compact 
hand-held meter is the first in 
a range of products for use in 
fibre-optic test and measure-
ment  applications  to  be 
introduced by the company. 

with Coaxial's own bi-direc-
tional elements. 
The Coaxial bi-directional 

element is capable of detec-
ting  both  forward  and 
reflected power, depending 
on which direction the ele-
ment is rotated. 

Fieldtech Heathrow Ltd, 
Huntavia House, 
420 Bath Road, 
Longford, 
Middlesex UB7 OLL. 
Tel: (01) 897 6446. 
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Designated OTP510, the new 
meter is designed to measure 
the light emerging from an 
optical fibre of up to 1mm 
diameter. Readings are given 
directly in dBm and displayed 
on an LCD read-out. 
The 01P510 can be used to 

determine the attenuation, 
splice and connector loss in 
an  optical  fibre  link  by 
measuring signal levels at 
either end or at various inter-
mediate points. It is suitable 
for  testing  optical  fibre 
cables  used  in computer 
installations, industrial pro-
cess controls, high voltage 
monitoring circuits and local 
area networks. 
The meter is optimised for 

wavelengths of 850nm, but 
with the use of a conversion 
graph,  results  may  be 
obtained  for  other wave-
lengths in the range of 400nm 
to 1000nm. 
This  instrument  will  be 

available through Thorn EMI 
Instruments'  distributor 
network. 

Thorn EMI Instruments Ltd, 
Archcliffe Road, 
Dover, 
Kent CT17 9EN. 
Tel: (0304) 202620. 

tm.s-czkNAz> 
X's 

• 

MM Microwave  Ltd, the 
Yorkshire based radar and 
communications sub-systems 
specialists, have entered the 
consumer  satellite  market 
with ASTRID. ASTRID is a 
complete and ready to use 
satellite  receiving  system 
with built-in decoder, enab-
ling signals to be received 
and data displayed on home 
computers. 
In  operation,  ASTRID 

receives all the data transmit-
ted by the UoSAT satellites 
and automatically records it 
on a standard cassette tape 
recorder. 
Information being transmit-

ted by the satellites includes: 
news bulletins; satellite sta-
tus; experimental data; mes-
sages on the electronic mail-

LINEARS FOR 4 & 6m 

UNBAR  PREAMP  RELATIVE OUTPUT POWER 

TO MHz  100 WATT 

LINEAR AMPUFIER 

OFF t =1. OFF 

BNOS Electronics Ltd have 
announced the introduction 
of 100 watt linear amplifiers 
for the amateur 4 and 6 metre 
bands. 
In  the  company's  LPM 

Series format, these models 
join  their  2m  and  70cm 
cousins as the LPM70-10-100 

MODE 

all 
.1=1 Fee 

FIODEL. M O O 

and the LPM50-10-100. The 
usual BNOS bargraph power 
meter, low noise pre-ampli-
fier and RF VOX/PTT switch-
ing facilities are built in, as is 
the BNOS overdrive protec-
tion  feature.  The  mobile 
mount is supplied as stan-
dard. 

The specifications are as 
follows: the frequency band 
for the LPM70 is 70 to 72MHz 
and for the LPM50 is 50 to 
54MHz. Input power for both 
models is 10W recommended, 
15W maximum and 500mW 
minimum. Output power is 
100W  rms  ± 0.5dB.  Power 
requirements are 13.8V dc, 
14A ±15% and insertion loss is 
1.5dB ±0.5dB. There is an Rx 
pre-amp gain of typically 12dB 
and the Rx noise factor is 
better than 1.5dB. The amps 
sell at £172.50 each. 

BNOS Electronics Ltd, 
Bigods Hall, 
Great Dunmow, 
Essex CM6 3BE. 
Tel: (0371) 4677. 

Tratec, the Dutch satellite 
company, has introduced a 
new type of low noise down-
converter, the EDC-752, for 
the 10.95-11.70GHz band. Sur-
face mounted devices (SMD) 
technology has been used so 
that stable operation and long 
lifetime guarantees smooth 
operation  in  all  circum-
stances. 
Over a temperature range 

from —30 to +60 degrees' 
centigrade all relevant spe-
cifications show only a slight 

STEREO PROCESSOR 

deviation, eg local frequency 
stability ±1.5MHz, gain ±1dB 
maximum, but most of all 
input VSWR 1.5 maximum and 
noise figure variation 2.2dB 
typical (2.5dB maximum). 
In association with Leaming 

Industries, Tratec have also 
brought out a satellite stereo 
processor for stereo recep-
tion of satellite programmes 
like  Music  Box  and  Sky 
Channel. 

The stereo processor is 
designed for application in 
cable TV systems. It demod-
ulates two subcarriers, multi-
plexes them into standard 
stereo format and modulates 
the stereo signal into a chan-
nel in the FM band. 

Tratec By, 
PO Box 385, 
3900 AJ Veenendaal, 
Holland. 

box;  orbit  information; 
digitalker speech telemetry; 
experimental CCD television 
camera signals. 
Assessment of this data 

enables a deeper understan-
ding of the rapid develop-
ments in space technology 
and encourages active par-
ticipation in experiments. 
ASTRID extends the range 

and scope of a home compu-
ter. Software available from 
AMSAT-UK allows graphic 
display of satellite 'tracks' 
over maps, error correction of 
received data, disc storage of 
data for computer analysis 
and  data  presentation  of 
particular channels. 

ASTRID is priced at £144. 

MM Microwave Ltd, 
Satellite Group, 
Thornton Road 
Industrial Estate, 
Pickering, North Yorkshire. 
Tel: (0751) 75455. 

SATELLITE TERMINAL 
Wave  Devices  Ltd,  of 

Covent Garden, London have 
announced the introduction 
of the ASAT-1214 small aper-
ture  satellite  communica-
tions terminal for use in 
business  and  industrial 
applications. The terminal is 
manufactured by Avantek, the 
microwave specialist of Cali-

fornia, USA. 
The two-way terminal is 

designed primarily for voice 
and data transmission and is 
easily installable. It can trans-
mit and receive at rates from 
9.6kbps to 1.544Mbps, and 
features an antenna as small 
as 1.2 metres in diameter and 
less than 5 feet in height. With 
integrated  electronics,  it 
transmits up to 10 watts in the 
Ku frequency band between 
14.0 and 14.5GHz and receives 
between 11.7 and 12.2GHz. 

Wave Devices Ltd, 
9 Betterton Street, 
London WC2H 98F. 
Tel: (01) 240 7052. 
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Alt   

Cirkit. Making it 
1 

Cirkit stock all the 
components, accessories 
and tools and the kits 
you're looking for. 
Designed and selected 

to offer the best possible 
standards at the best 
possible price. 
Cirkit's always well 

stocked. 
As soon as new 

products are available, 
Cirkit has them. 
When it comes to kits, 

Cirkit's got the lot. At the 
price you want to pay. 
Just send for our 

catalogue or visit one of 
our three outlets at: 

200 North Service Road, 
Brentwood, Essex. CM14 4SG; 
53 Burrfields Road, 
Portsmouth, Hampshire. P03 
5EB; Park Lane, Broxbourne, 
Hertfordshire. EN10 7NQ. 

Please add 15% VAT to all advertised 
prices and 60p post and packing. 
Minimum order value  please. 
We reserve the right to vary prices in 
accordance with market fluctuation. 

Cirkit Kits 

CIRKIT ELECTRONICS TOOL KIT 
Contains: 15W Soldering Iron 2 spare 
bits, heat shunt, solder, pliers, cutters, 
and screwdriver  40-043007  1556 

AUDIO FUNCTION GENERATOR 
Versatile waveform generator with 
sine, triangular and square wave outputs. 
On board mains PSU  41-01302  27.00 

STEREO 40W AMPLIFIER 
Single board 40W per channel stereo 
amplifier  41-01301  38.00 

STEREO VU METER 
SLED per channel stereo VU meter for 
use with stereo amplifiers  41-01401  1265 

5W AUDIO AMP 
A very compact audio output stage for use 
in a wide range of equipment  41-01406  4.60 

UNIVERSAL AMP 
A universal audio pre-amp with a 
gain of 10 

MONO REVERBERATION UNIT 
Single channel, spring line reverb unit to add echo 
effects to tape recording etc.  41-01602  11.30 

TONE GENERATOR AND DETECTOR 
Very low distortion tone generator and signal 
detector for circuit fault finding 

41-01604  6.85 

10MHz DEM  41-01603 

8 Digit LED digital frequency meter 
and period measurement  41-01500 

50MHz PRESCALER 
Extend the range of the 10MHz DFM 
to 50MHz  41-01501 

1-5MHz PRE AMP 
Low frequency pre-amp and waveform 
shaper for the 10MHz DEM  41-01502 

I-30V I mA-2A PSU 
Adjustable I-30V Power supply with pre-setable 
current limit from lmA-2A  41-01600 37.46 

To: Cirkit Holdings PLC, Park Lane, Broxbourne Hertfordshire. ENIO 7NQ. 
I enclose £1.15. Please send me your latest catalogue and 3 xLl discount vouchers! 
If you have any enquiries please telephone us on Hoddesdon (0992)444111. 

Name   

Address 

Telephone 

Area of Special Interest   

Cirk it 
Bigger Stock. Better Service. 

10.46 

54.10 

8.55 

5.13 

5-12V1APSU 
Adjustable PSU from 5-12V with current 
protection, 1 amp max output 41-01504  6.45 

1-30V 1.5A PSU 
1-30 volt adjustable PSU with protected 
output up 101.5 Amps  41-01402  10.45 

3 DIGIT LED DVM 
DVM to read up to 99.9 volts or configured as an 
ammeter to read up to 9.99 amps  41-01403  18.00 

10MHz DFM 
INFRA RED LINK 
Single channel IR Link 
with relay output 

TEMPERATURE SENSOR 
Thermistor based temperature sensor 
with relay output  41-01303  6.20 

LOCOMOTIVE SOUND GENERATOR 
Realistic steam sound and whistle for 
model railways  41-01304  9.20 

LAMP DIMMER 
Control lamps and drill speed  41-01305  5.70 

WATER LEVEL ALARM 
Alarm to indicate high water level or 
flooding  41-01601  2.70 

3 NOTE CHIME 
Doorbell chime with adjustable 
tones  41-01503  7.00 

2M PRE AMP 
Miniature low-noise MOSFET pre-amp 
for the 2m amateur band  41-01307  4.13 

2M CONVERTER 
Low noise 144MHz-28MHz amateur 
band converter  41-01306  1926 

2M POWER AMP 
20W - 10dB gain - power amplifier for the 
2m band. Automatic TX switch over, RX 
pre-amp, robust construction  41-1)14(14  37.39 

70cm PRE AMP 
Low noise, miniature pre-amp for the 
70cm amateur band  41-01506  4.78 

70cm CONVERTER 
70cm to 144MHz low noise converter 
featuring pre-aligned helical filter, 
schottky diode mixer and low noise 
transistors  41-01405 2350 

70cm PA 
IOW Power amp to boost the output of 
handheld and portable 70cm 
transceivers  41-01505 38.00 

CRYSTAL CALIBRATOR 
Crystal reference calibrator for alignment 
of receivers, outputs at 4.2, 1MHZ. 
100,50 AND 10KHz  41-00801  5.18 

CB NOISE SQUELCH 
Improves to mute performance of the 
majority of CB rigs  • 41-01605  5.94 

CENTRONICS INTERFACE 
Connect your personal computer to 
the outside world via the Centronics 
printer output  41-01406 22.50 

if 

41-01300  9.60 
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bigger and better. 
Mead Batteries & Chargers 

High quality nickel cadmium rechargeable 
batteries. Equivalent in size with popular Dry 
Cell sizes e.g. HP? (AA), HP11 (C), and HP2 (D). 
Minimum life 600(300 PP3 size) full 
charge/discharge cycles. Batteries must be 
charged from a constant current source only. All 
batteries are supplied only with a residual 
charge and should be charged before used. 

DATA & PRICES 
Type V(nom) Capacity Stock No 
AA  1.2V  500mAll 01-12004 
C  1.2V  I .2AH  01-12024 
D  1.2V  1.2AH  01-12044 
PP3  8.4V  I I OrnAH 01.84054 

1-9 
0.80 
2.35 
2 00 
3.70 

10-49 
0.74 
1.99 
2.00 
3.50 

CH/4/50 
To recharge up to 4 AA size NiCads. 
Size; 112 x 71 x 37mm  01-00409  4.95 

CH8/RX 

Will recharge AA, C, D and PP3 size cells with auto-
matic voltage selection. Will recharge following 
combinations: 4xD, 4xAA, 4xC,2xPP3,2xD + 2xC, 
2xD + 2xAA. 2xD + I xPP'.3.2xC + 2xAA,2xC + 
1xPP3, 2rcAA + 1xPP3. Charge rate: 11 mA for PPS, 
45mA for AA size, 120rnA for C and D size, for 16 hrs. 
Power 240V 50Hz. Output Voltage: 2.9V for AA, C 
and D size, 11.0V for PP3 size. Weight: 0.475kg. Size: 
199x 109 x 55mm. 

01-02204  10.45 

H1320 
High quality, high specification meter at a 

reasonable price. In addition to the usual ranges, 
facilities are provided for measuring transistor 
parameters such as Ice° and Hfe. 
Meter movement fully protected against overloads. 
3-colour mirrored scale in robust case. Supplied 
complete with comprehensive instructions, test 
leads, transistor test leads and batteries (2 x HP-7, 1 
x PP3). 
DC Volts: 0.1V, 0.5V, 2.5V, 10V, 50V, 250V, IkV 
(20k[//V). AC Volts: 10V, 50V, 250V, lkV (18kt IN). 
DC current: 50µA, 2.5mA, 25mA, 250mA. 
Resistance: 2k, 20k, 2M, 20Mz.AF Output: -10dB to 
+22dB for I OVAC (0dB/0.775V, 60014 Leakage 

(Iceo)15µA, 15mA, 150mA. Hfe:11-1000 (Lc/Tb). 
Weight: 410gms. 

56-83201  17.00 

RF Generator LSG17 

A stable wide-range generator for the hobbyist, 

service technician, schools, colleges, etc. 

Frequency range: A/100kHz-300kHz, B/300kHz to 
1MHz (Harmonics 96-450MHz) C/I MHz-3.5MHz, 
D/3.0MHz-11MHz, E/10MHz-35MHz, 

F/32MHz-150MHz. Accuracy: k1.5%. Output greater 
than 100mV (no load). Ext. xtal osc for Ito 15MHz 

crytal. Power required: AC100, 115 or 230V 3VA. Size 
& Weight 150(11)x 238(W) x 130(D)mm,2.5Kg 
approx. 

Linear ICs 

56-90017  115.00 

Stock No. Price 
LF351  Bi-FET op amp  61-03510 

LF353  Dual version of LF351  61-03530 

LM380N  IW AF power amp  61-00380 
LM38 I  Stereo pre-amp IC  61-00381 

NE544  14 pin DIL se mi driver IC  61-00544 
NE555N  Multi-purpose low 

cost timer  61-05550 
uA74ICN OIL low cost op-amp  61-07411 
TDA1062 RFocillator and mixer 

system for 1-200MHz  61-01062 
TDA1083 Portable radio AM/FM 

audio in one IC 
HAI388  18W PA from I4V 

MC1496P Double balanced mixer/ 
modulator 

TDA2002 8W into 2 ohms 
power amp 

ULN2283 I W max 3-I2V 

power amp 
CA3089  FM IF amp, detector, 

mute, AFC, AGC system  61-03089 
CA3130E BIMOS op amp  61-31300 
CA3140E BIMOS version of 741  61-31400 

MC3359  Low current dual conver-

sion NBFM IF and det  61-03859 

LM3900  Quad norton amp  61-39000 

LM3909N 8-pin DIL LED flasher  61-39090 
KB4412  Two balanced mixers IF amp 

with AGC for AM/SSB  61-04412 
ICM7555 Low power CMOS version 

of 555 timer  61-75550 
HA11225 Low noise FMIF  61-11225 

HA12017 83dB S/N phono prearnp 
0.001% THD  61-12017 

MCI4412 300 baud MODEM controller 

(Euro/US specs)  61-14412 

0.49 

0.81 

1.45 
3.27 

2.20 

0.45 
0.42 

1.95 

61-01083  1.95 

61-01388 4.10 

61-01496  1.25 

61-02002  1.25 

61-02283  1.00 

3.88 

0.80 

0.46 

2.95 

1.20 

1.15 

2.73 

1.24 

1.45 

0.80 

6.85 

Selected Lines 
P02720  80dB Piezo Buzzer 
10MI5A  10.7 Filter 
10M08AA  10.695 Filter 
FC177  LCD Freq. Meter 
CM161  Min LCD Clock 
BBC to Centronics Cable 
Dragon to Centronics Connect Cable 
C12 Computer Cassette Tape 
8 x 0.3"  IC socket 
14 x 0.3"  IC socket 
16 x 0.3"  IC socket 
6V  KUIT-A Relay 
9V  KUIT-A Relay 
12V  KUIT-A Relay 
CX120P  COAX Relay 
CX520D  COAX Relay 
CX5400  COAX Relay (BNC) 

43-27201 
20-10152 
20-11152 
39-17700 
40-80161 
03-10019 
03-10017 
21-00012 
28-00800 
28-14000 
28-16000 
46-80000 
46-80001 
46-80002 
46-90120 
46-90520 
46-90540 

0.55 
2.10 
3.49 
25.46 
12.20 
725 
7.25 
0.55 
0.12 
0.13 
0.13 
0.62 
0.62 
0.62 
11.96 
32.00 
32.00 

Books 
Beginners Guide to Amateur Radio  02-11262  4.50 
Beginners Guide to Electronics  02-04134  4.50 
Active Filter Cookbook  02-21168  12.70 
CMOS Cookbook  02-21398  12.95 
TTL Cookbook  02-10358  11.00 
Design of Op- amp Circuits with 
experiments  02-21537  930 
Practical Design of Digital Circuits  02-11831  10.45 
Electronic Projects for Home 
Security  02-05351  3.80 
Electronic Telephone Projects  02-21618  7.60 
55 Timer Applications Sourcebook  02-21538  6.40 
Electronics Pocket Book  02-21309  7.50 
More Electronic Projects in the 
Home  02-21307  3.80 
The Radio Amateurs Question and 
Answer Reference Manual  02-02157  5.95 
Basic Programming on the BBC 
Microcomputer  02-06640  5.95 
Using Microprocessors and 
Microcomputers: 
The 6800 Family  02-98728  11.05 
Z-80 Microcomputer Design 
Projects  02-21682  12.70 
Z8000 Microprocessor: 
A Design Handbook  02-37345  16.10 
Simple Amateur Band Aerials - BPI 25 02-00161  1.95 
Simple Indoor & Window Aerials 
-BP136 
Simple Tropical and MW Band 
Aerials 
How to get your Electronic 
Projects Working 

68000: Principles and 
Programming 
8085A Cookbook 
Handbook of Electronic Tables 
Formulas 
Television Eng. Pocket Book 7th Ed 
Popular Electronic Circuits 
Semiconductor Data Book 
11th Edition 

if 

02-00166  1.75 

02-00170  1.75 

02-00179  1.95 

02-21853  12.70 
02-21697  13.55 

02-21532  11.00 
02-21313  8.95 
02-00175  1.95 

02-04797  9.00 
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CUSTOM FILTERS 
Kemo (Filters) Ltd offers a 

design  and  manufacturing 
service for custom specified 
filters with a frequency of up 
to approximately 1MHz. 
The custom service is avail-

able for both elliptic and 
polynomial  filter  shapes. 
Options include a choice of 
passband  and  stopband 
points,  and  a variety  of 
terminations and sizes. Kemo 
can  also  provide  special 

requirements such as pulse 
, response and time delay. 

The filters are supplied 
either in encapsulated mod-
ules or boxed in standard die-
cast  containers.  Custom 
packaging is available for 
quantity orders. 

Kemo (Filters) Ltd, 
9-12 Goodwood Parade, 
Elmers End, 
Beckenham, 
Kent BR3 3QZ. 
Tel: (01) 658 3838. 

COMBLINE FILTERS 

Time Microwave, based in 
Santa Clara, California, has 
introduced a new series of 
combline bandpass filters. 
The passband frequency 

ranges from 4.0 to 8.0GHz, 5.0 
to 8.0GHz, 8.0 to 12.0GHz, and 
12.0 to 18.0GHz. 
The model BPF172 features 

a VSWR of 2.0:1 maximum, 
insertion loss of 1.0dB max-
imum, and rejection of 30dB 
minimum at dc to 3.4GHz and 
at 9.2 to 18.1GHz. The BPF172 
has SMA male and female 
connectors and is 2.44 x 0.70 x 
0.70 inches excluding con-
nectors. 
Filter models BPF176, 177 

and 178 feature VSWR of 1.5:1 
maximum, and all SMA female 
connectors. 
The stopband rejection for 

the model BPF176 is 50dB 
minimum at dc to 4.0GHz and 
at 16.0 to 18.5GHz. Model 
BPF177 has a stopband rejec-
tion of 50dB minimum at dc to 
6.0GHz and at 24.0 to 26.5GHz; 
and  the  model  BPF178's 
rejection is 50dB minimum at 
dc to 3.0GHz and at 10.0 to 
15.0GHz. 

Time Microwave, 
398 Martin Avenue, 
Santa Clara, 
CA95050, USA. 

AlTENUATORS 
Tony Chapman Electronics 

Limited are the sole distribu-
tors in the UK for a compre-
hensive range of HF atten-
uators manufactured by JEW 
Industries Inc of Indiana. 
The 50FH series of high 

power  attenuators  offers 
power levels of up to 100 watts 
with  standard  attenuation 
values of between 3-30dB 
operation, in most models to 
2,000MHz. These are suitable 
for VHF/UHF and microwave 
applications  where  high 
power levels need to be 
attenuated for measurement 
purposes. An accuracy of 
±0.3dB  and  a choice  of 
N-BNC or TNC connectors 
makes  these  attentuators 
ideal for extending the range 
of thermistor type  power 
meters. 
Designed for IF signal pro-

cessing  and  general 
instrumentation, model 50P-
076 provides up to 127dB in 
1dB steps controlled via 12V 
dc with attenuation steps 1-2-
4-8-16-32 and 64 sections. 

CD CLEANING SYSTEM 
The world launch of the new 

Bib CD cleaner was made by 
Bib on their display booth at 
the summer CES in Chicago 
at the beginning of June and 
is now available on the Euro-
pean market. 
The  compact  disc  is 

extremely  durable,  but 
nevertheless sound  repro-
duction will deteriorate if 
there is a build up of dust, dirt 
or contaminants which will 
affect the optical system of 
the CD  player. Therefore 
leading CD manufacturers 
recommend  that  compact 
discs are cleaned regularly. 
The correct way to clean a 

compact disc is at 900 to the 
circular pattern and this can 
be effectively achieved with 
the use of the new Bib CD 
cleaner following the simple 
instructions provided. 
The unit comprises a spe-

cially moulded tray on which 
the compact disc is placed. A 
bottle of cleaning fluid is 
housed in the cleaning unit 
and is easily removed for 
application. The base of the 
cleaner has a row of soft 
bristles to clear away dust, 
followed by a felt cleaning 
pad and behind this is a 

chamois leather to finally dry 
and polish the record. A stiff 
brush is also provided to 
remove contaminants from 
the cleaning surfaces of the 
cleaner after use. The clean-
ing unit fits into the tray 
housing for dust free storage. 
This cleaner is available 

from all Bib main distributors 
at  a recommended  retail 
price of £9.98 inc VAT. 

Bib Audio/Video Products 
Kelsey House, 
Wood Lane End, 
Hemel Hempstead, 
Herts HP2 4RQ. 
Tel: (0442) 61291. 

Type  specifications  are 
10MHz through to 1500MHz. 
There is a 50 or 75 ohm 
impedance and a VSWR of 
1.5:1. 
Other models in the 5DP 

range can provide alternative 
ranges of attenuation with 
and without full solid-state 
TTL control. 

Tony Chapman 
Electronics Ltd, 
Electron House, 
Hemnall Street, Epping, 
Essex CM16 4LS. 
Tel: (0378) 76138/9. 

BBC SOFTWARE 
ICS Electronics Ltd have 

announced a new program for 
the BBC Model B computer 
which allows data or Teletext 
compatible colour graphics 
images to be sent over the air 
to other similarly equipped 
computers. 
ASCII  Communications 

program version 1 is a data 
communication program for 
radio  amateurs.  It allows 
ASCII data to be sent over the 
air to other amateurs. This 
data  can  be  from  the 
keyboard or from previously 
stored files. 
The radio transceiver can 

either be interfaced directly 
to the cassette port of the 
BBC or via the ICS Electro-
nics' RM-1 radio modem. 
Available on EPROM with 

comprehensive documenta-
tion, the ASCOM-1 software is 
priced at £39.00 plus £1.00 
postage and packing. 

ICS Electronics Ltd, 
PO Box 2, Arundel, 
West Sussex BN18 ONX. 
Tel: (024 365) 590. 
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PRODUCT NEWS  
PCB DRILLING MACHINE 

A single-spindle  drilling 
and routing machine for PCB 
manufacture is available from 
Leeds  based  I nstagraphic 
Products  Limited.  Desig-
nated the CNC-100R, the unit 
is easy to operate and its low 
cost makes it suitable for 
those manufacturers wishing 
to add automation to their 
drilling facilities. 
An on-board CCTV system 

allows easy programming so 
that untrained personnel can 
quickly learn how to operate 
the system. The user-friendly 

program is based on two digit 
codes to eliminate extensive 
typing in of program com-
mands. Full edit facilities are 
incorporated such as data 
correct, data step and data 
add so that if a mistake is 
made during programming 
this can be easily corrected. 
In addition all programs can 
be stored on a digital mini 
cassette and a buffered mem-
ory allows permanent reten-
tion of data even with the 
mains power off. 
The system can be inter-

FLAT-TOP LAMPS 

The new 2mm flat-top LED 
lamp family from Hewlett-
Packard  combines  flush-
panel mounting with a wide 
viewing angle and uniform 
light output. 
The broad product selec-

tion includes standard bright-
ness, high brightness and 
integrated resistor lamps in 
yellow, green and high effi-
ciency red (HER). Also avail-
able are low current versions 
in HER and yellow. 
The company expects to 

market the product in the 
telecommunications,  port-
able  equipment,  portable 

instrumentation  and  other 
markets where flush-panel 
mounting, space constraints 
and bright, uniform light are 
major considerations. 
The new lamp family's view-

ing angle, measured as two 
times the off-axis angle at 
which the luminous intensity 
is half that of the centre-line, 
is a wide 140 degrees. 
By employing a special 

manufacturing process, HP 
achieves a uniform light out-
put for the new lamps. The 
process avoids rings around 
the lamp top and hot spots 
above the diode. 
The cylindrical lamp top 

measures 2mm in diameter by 
2mm in length, saving space 
in  crowded  front  panel 
applications. The flat surface 
of the lamp mounts flush with 
the surface of a display board, 
eliminating protrusions and 
gaps. 
The standard lamp has a 

typical luminous intensity of 
1.5 to 2.0mcd at 10mA. 

Hewlett-Packard Ltd, 
Eskdale Road, 
Winnersh, Wokingham, 
Berkshire RG11 5DZ. 
Tel: (0734) 696622. 

faced to most CAD systems 
either directly or via a paper 
tape  puncher/reader.  This 
facility  saves  time  by 
eliminating  an  additional 
programming step. In addi-
tion the target on the monitor 
is produced optically rather 
than  electronically,  thus 
minimising  distortion  and 
improving  programming 
accuracy. 

lnstagraphic Products Ltd, 
Ash field Industrial Estate, 
Low Hall Road, 
Hors forth, 
Leeds LS18 4EF. 
Tel: (0602) 474261. 

SOLDER KIT 
Indium  Corporation  of 

America has introduced a 
surface  mounting  solder 
cream research kit. 
Designed specifically for 

the production, design, or 
manufacturing  engineer 
working with surface-mount 
technology, the kit features 
three alloys chosen for their 
popularity and usefulness in 
the surface mounting of elec-
tronic devices. 
The kit contains 400g sam-

ples of each alloy, allowing 
experimentation with screen-
ing, stencilling and dispen-
sing procedures on a range of 
alloys with differing viscosi-
ties and metal percentage. 
The creams can be made with 
either RA or RMA fluxes. 
Cream  thinner  is  also 
included. 
Indium has also released a 

Surface Mounting Technical 
Bulletin which provides more 
information on solder creams 
for surface mounting applica-
tions. 

Dage (GB) Ltd, 
Intersem Division, 
Rabans Lane, 
Aylesbury, 
Bucks HP19 3RG. 
Tel: (0296) 33200. 

A new range of general 
purpose aluminium electroly-
tic capacitors for PCB moun-
ting, announced by Iskra, 
offers  a  comprehensive 
selection of standard capaci-
tance values from 10+10 to 4 x 
470001Lf, with a tolerance of 
—10 to +50%. 
Designed for use with vol-

MOTOR CONTROLLER 
Motorola have announcd 

the MC33030, a new mono-
lithic dc servo motor control-
ler/driver that contains all the 
active functions necessary 
for a complete closed loop 
system. It is suitable for 
bidirectional drive of fractio-
nal horsepower motors in 
applications where precise 
position sensing is required. 
The MC33030 will replace at 

least eight integrated circiuts 
along with half a dozen tran-
sistors if all features are 
utilised in a system design. 
Applications may include 

sophisticated yet low cost 
robotic systems, airflow dam-
pers and regulators, solar or 
light trackers, antenna rotors 
and  hobbyist/toy  uses. 
Although this device is pri-
marily intended for dc servo 
applications, it can be used as 
a  pulsewidth  modulator 
motor speed controller. 
The MC33030P is specified 

over an automotive/industrial 
temperature range of —40°C 
to +85°C. 

Motorola Semiconductor 
Products Inc, 
PO Box 20912, 
Phoenix, 
Arizona 85036, 
USA. 

tages up to 450V, the new 
EEA2231-4 capacitor range is 
mainly intended for use in 
radio and TV equipment, and 
industrial  accoustical 
measurement  and  control 
applications. All models are 
surge-proof, and have a polar-
ity etched anode. Insulating 
sleeves can be supplied on 
request. In all cases the PCB-
mounting pins on the base of 
the capacitors are 'spaced to 
mate with holes on a 2.5mm 
grid. 

lskra Ltd, 
Redlands, 
Cousldon, 
Surrey CR3 2HT. 
Tel: (01) 668 7141. 
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new from Kontakt WOOD & DOUGLAS 

1250 DC50 DOWNCONVERTER 
- THE MARKET LEADER 

as reviewed in this issue 
SPECIFICATION: 
Input frequency range: 1240-1325 MHz 
Intermediate frequency: 50 MHz nominal 
Local oscillator injection: 1190-1325 MHz 
Conversion gain: >25 dB; 30 dB typical 
First RE stage: MGF 1100 Gs As FET 
Mixer type: Discrete Schottky ring 

Post  mixer  processing:  SL560c 
amplifier 
Operating voltage: 11.5-14.0 Volts 
Operating current: 80 mA nominal 
Internal stabilisation: 8.5V; 5.5V rails 
External connections: AFC input 

Supply input 
Tuning 
voltage input 
8.5V rail 
output 

RF connections: BNC 

*NEW PRODUCT FOR FM TV* 
VP/DI PRE-ENPHAFIS/D-ENPHAFIS (CCIR) 
Improve your video quality with this low cost 
add-on board. Maybe wired for transmit or receive 
use. Includes amplification to compensate for 
attenuation of CCIR network. 

SCT2 TRANSMIT SOUND MODULATOR 
Generates FM sound sub-carrier which is then 
combined with composite video to drive UFMOI. 
Requires 350 mV RMS AF input. Specify 5.5 MHz or 
6.0 MHz. 

SCR2 RECEIVER SOUND DEMODULATOR 
Takes FM sub-carrier from VIDIF board and 
provides 2 squelched audio output, 600 ohm and 
8.0 ohm, independently adjustable, specify 5.5 
MHz or 6.0 MHk. 

Package Prices  Kit 
1. 500mW TV Transmit  (70FM0514 + TVM1 + BPF433) 40.00 
2. 500mW TV Transceive  (As 1 above plus TVUP2 + PSI 433) 66.00 
3. 10W TV Transmit  (As 1 above plus 70FM10 + B0X35) 76.00 
4. 1014/ TV Transceive  (As 2 above plus 70FM10 + 80X35) 100.00 
5. 70cins 500mW FM Transceive   (70* T4 + 70'85 + SSR) 50.00 
6, 70cms 10W FM Transceive  (Ass above plus 70FM10) 115.00 
7, 2M Linear/Pre-amp 10W  (144PA4/5 + 144LIN10B) 43.00 
8. 2M Linear/Pre-amp 25W  (144PAI/S + 144LI625B) 413.00 
2M Linear/Pre-amp 25W  (144PA4/5 + 144LIN25C) 31.00 
9 70cms Synthesised -10W Transceive..... ............. ...... ......... .. .  (R5+ SY+AX+ MOD+ SSR+ 70FM10) 16.5.00 
10. 2M Synthesised 10W Transceive.  .(R5+SY+SY+2T+SSR+144FM10A) 125.00 
11. 2M Crystal Controlled 10W Transceiver ............ ............. .....  .... ...... (115+13+BPF+144FM10+SSR) 65.00 
12. 70cm5 Linear/Pre-amp„..  ....................(  ) 47.00 
13. 24cm5 FMTV Receive, video out (Kit) ..  .  (VIDIF, 12500050 Boxed) 105.00 
14. 24cms FMTV Receive. video out (Ass).   (VIDIF, 12500050 Boxed) 120.00 
15. 24cms FMTV Receive. Ch 36 out (Kit)  (VIDIF, TVMOD1, 12500050 Boxed) 110.00 
16. 24c01s RA N Receive. Ch 36 out (Ass)  (VIDIF. TVMOD1, 12500050 Boxed) 126.00 
17. 24cins FMTV Transmit (Kit)  .(UFM01, 70LIN3/LTD, 70FM10, WDV400/1200 Boxed) 140.00 
18. 24cm5 FU N Transrnit (Ass).  .(UFM01, 70LIN3/LT, 70FM10, WDV400/1200 Boxed) 170.00 

AM TV Products 
Receiver Converter (Ch 36 Output) 
Pattern Generator (Mains PSU)   
TV Modulator (For Transmission)  
Ch 36 Modulator (For TV Injection) 

CODE 
TVUP2 
TVPG1 
TVM1 
TVMOD1 

ASSEMBLED 
28 75 
48.50 
10.35 
10.15 

KIT 
23.95 
39.40 
6.05 
5.75 

RA TV MODULES  22.75 
50mW 42MHz Source (Video Input)  UFM01  30.10  40.90 
50MHz if. Processor  VID1F  58.20  - 
Varactor Multiplier (Boxed),  . WDV400/1200  83 .05  _ 
1250MHz Downconverter 150MHz O.) (Boxed) .. ..... ...•...•  1250DC50  69.95  - 
1250MHz Masthead Pre-amplifier . ................... .................  1250PA2/S  T.B.C.  - 
Transmit Sound Modulator  SCT-2  8.00  - 
Receive Sound De-Modulator  SCR-2  11.75  - 
Pre-emphafis/D-ernphaf is(CCIR)  VP/D1  T.B.C.  - 

Details of these and other new products are includeci in 
our 1985 catalogue. This will be posted to you on receipt 
of an A5 stamped addressed envelope. Kits are usually 
available by return of post but please allow 28 days for 
any unforeseen shortages. Place your order by post or 
by telephone using your credit card. Please include 
£1.00 to cover order handling and postage. 
Our products are kits or assembled kits consisting of 
circuit board and all components to mount on the 
board. We do not include external hardware such as 
boxes, connectors etc. 
If your purchase does not work when assembled then 
apart from being surprised we will offer to service the 
module for a small charge depending on the complexity 
of the project. So please remember... 

ANYONE CAN SELL A KIT. . . REPUTATION SELLS OURS 

UNIT3, YOUNGS INDUSTRIAL ESTATE 
ALDERMASTON, READING RG7 4PQ 

TEL: (073 56) 71444. 
VISA 

TX: 846630  En 

VIDEO HI-Fl 
aerosol spray 

Sophisticated techniques in the audio 
and video fields means new 
dimensions of hearing and seeing. The 
perfect picture and clear sound can 
today be achieved through a minimum 
of maintenance. VIDEO HI-Fl functions 
without mechanical contact, on the 
contrary, the dirt is removed by 
spraying. It does not encrust. For the 
complete range of micro electronics 
and high technology, VIDEO HI-Fl 
represents the most progressive 
cleaning agent on the market. It is 
backed by the knowhow of the leading 
manufacturer of electronic sprays in 
Europe. For details of VIDEO HI-Fl and 
full range of KONTAKT aerosol sprays 
write or telephone: 

SPECIAL PRODUCTS DISTRIBUTORS LTD 
25-29 High Street, Leatherhead KT22 8AB 

Telephone: 0372-377773 

Now Distributed by Riscomp 
POWER AMPLIFIERS 
AL 1030 IAL301 -Low cost general purpose lOW 
Bohm module, supply voltage range 18-30V 

£3.85 + VAT 

AL 1540 'At 15W 80hrn medium power module 
incorporating over-load protection. Operating 
voltage range 20-40V. 

£4.15 + VAT 

AL 2550 (AL60) - Compact 25W Bohm module for 
domestic applications with a distortion figure of 
06°, operating voltage range 213-50V 

£4.95 + VAT 

AL 5070 IAL120) • Top class 50W Bohm module 
with  self-contained  heat  sink  and  built-in 
protection circuitry. pooduces really 1st class 
sound with a distortion level at an incredible 
.02°. 

£12.45 + VAT 

AL 12580 )A1250) • A rugged top of the range 
module providing output powers of up to 125W 
into 4ohms which employs 4 heavy duty output 
transistors to ensure a stable and reliable 
performance, Currently used in disco units, public 
address systems, iuke boxes and even domestic 
Hi Fi 

PRE-AMPLIFIERS & MIXERS 
PA 207 • A quality stereo pre-amplifier and tone 
control unit suitable for driving any of the above 
amplifiers, Operates f rom a supply rail of 40-70V 

MM 100 - 3 input mixer featuring individual level 
controls, master volume, treble & base controls, 
with inputs for microphone, magnetic pickup 
and tape or second pock-up (selectable) Operates 
from 45-70V 

MIA TOO -As M M 100 except inputs are for 2 

guitar + microphone  £12.40 + VAT 

POWER SUPPLY 
SPM90/45/55/65 • A stabiliser module avaitable 
in 3 voltages, 45 55 & 65V prbviding a stabilised 
output of up to 2A and providing a superior 
performance especially with the higher power 
audio  modules.  (Requires  an  appropriate 
transformer + reservoir capacitor) 

***'  £6.85 + VAT 

All modules supplied with a AIL 
comprehensive Data Sheet. 

D 51 POPPY ROAD, 
Order by post, order by 'phone  W I E 3  10 101 ,1 1, ' PRINCES RISBOROUGH, 
Add 153. V AT. to ell prices 

ri  BUCKS U.K. orders add 70p post & pecking 
Export orders - post & pecking it cast  ler  Tel: 1064 44)8328 
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=NEWS DESK   

Chinese contract 
Plessey Radio Systems of 

West Leigh, Havant, Hants 
has secured a contract worth 
£500,000 to supply the Peo-
ple's Republic of China with 

remotely controllable modu-
lar HF receiving systems. 
The equipment will be used 

to monitor international news 
broadcasts. The deal was 
signed  after  extensive 
technical  evaluation  and 
working field trials in China. 
Great emphasis was placed 
on the performance, reliabil-
ity and maintainability of the 
system and these require-
ments were satisfied by the 
basic design, modularity and 
a built-in test capability in the 
PRS2282 receiver. 
The system incorporates 

the  latest  HF  equipment 
including  receivers 
(PRS2282), antenna switching 
and  distribution  matrix 
(PRS2230), FSK demodulator 
(PRS183A)  and  computer 
remote control (PRS2287). 

Quartz from GEC 
A process for the growth of 

commercial-size, high purity, 
low defect single quartz crys-
tals has been developed by 
GEC Research Limited at 
Wembley. 
Crystals of the order of 

100m nn in ruling section can 
be grown which have a total 
metallic impurity of less than 
loom and an aluminium con-
tent of —0.01ppm. Dislocation 
contents can be held below 10 
lines per cm2 . 
High performance devices 

incorporating  high  purity 
quartz have been fabricated; 
further such devices are to be 
made available commercially 
from GEC. 

Radio Research 
Radio Research is a new 

company designed to be a 
specialist information agency 
and components supplier. 
With the aid of the com-

pany's propagation predic-
tion bureau the radio enthu-
siast has new scope for his or 
her short wave  activities, 
more accurate prediction of 
the best times and frequen-
cies for contacts all over the 
world being possible. 
Radio Research also offers 

a range of components and 
accessories,  many  of the 
components being special-
ised items aimed at the radio 
and electronics designer. 

The company can provide 
the following:  propagation 
summaries, consisting of a 
collection of MUF graphs 
giving predictions to every 
major area of the world from 
your location; location data, a 
computer printout showing 
details of distance, bearing, 
elevation, etc for every world 
location; MW scales, a print-
out of UK MW local radio 
stations in the form of a radio 
tuning dial. 
All enquiries, including an 

SAE, should go to: Radio 
Research, PO Box 44, Swan-
sea SA1 ILA. 

Code of conduct 
As a result of the rapid 

expansion in the number of 
mobile radio  phones, the 
Institute of Sales and Market-
ing Management has recom-
mended that a code of con-
duct be introduced to ensure 
their safe use whilst driving, 
and that office based staff be 
trained in their use (most 
drivers being bad enough as it 
is — your pedestrian Ed.). 
Under the heading of 'Keep 

Your Mind On Your Driving' 
and equally important 'Keep 
Your Hands On The Wheel', 
the monthly journal Sales & 
Marketing Management com-
ments as follows: 
S̀o far there is no legisla-

tion specifically covering the 
use  of  car  telephones. 

However, answering a par-
liamentary question on this 
point, Lynda Chalker, Minis-
ter of Transport, replied that 
anyone intending to make a 
call  using  a  cellular 
telephone would  be  well 
advised to pull into the side of 
the road first. 
'Confirming that this was 

the  Minister's  advice,  a 
spokesman for the Ministry of 
Transport also reminded us 
that under the existing provi-
sions of the Road Traffic Act, 
motorists can be prosecuted 
for 'Driving without due care 
and attention', which might, 
perhaps, be alleged to have 
occurred if the driver had 
been seen holding a car 
telephone in one hand.' 
Both the RAC and the AA 

motoring  organisations 
recommend that their mem-
bers pull up before making a 
telephone call. 
If receiving a call whilst in 

motion, the Institute of Sales 
and Marketing Management 
strongly advise that the driver 
should call back — stop first 
and talk later. The overriding 
considerations of road safety 
cannot be ignored. 

New dealers 
Ant Products, manufactur-

ers of the Silver 70 and Tiger 
range of amateur radio anten-
nas,  have announced the 
appointment of three major 
product distributors in the 
Lincolnshire and Midlands 
areas. 
In the Lincolnshire area J 

Birkett, of The Strait, Lincoln 
has been appointed. In Not-
tingham the new distributor is 
Castle  Electronics,  of  40 
Burnside Road, West Bridge-
ford, and in Birmingham the 
place to head for is Ward 
Electronics,  of  Bromford 
Lane, Ward End. 
The three dealers all carry 

substantial stocks of Tiger 
antennas including the new 
two metre collinear. 
As a special offer a power 

divider/splitter unit will be 
supplied free of charge to the 
purchasers of a pair of Tiger 
LY9, LY10 and LY13 two metre 
band yagi antennas. 
A  catalogue  containing 

detailed information of the 
Ant Products Tiger and Silver 

70 range of antennas can be 
obtained by sending 50p to 
cover postage to: Ant Pro-
ducts  (REW),  All  Saints 
Industrial  Estate,  Baghill 
Lane,  Pontefract,  West 
Yorkshire  WF8 2HA.  Tel: 
(0977) 85274. 

Price reduction 
As a result of introducing 

UK manufacture, Global Spe-
cialties have been able to 
reduce the prices of their 
Data Directors — in some 
cases by as much as 25%. 
The Global range of Data 

Directors comprises three 
models — the 236, the 308L and 
the 324L — designed to allow 
quick interconnection. 
The new prices are £99.95 

for the Model 236, £69.95 for 
the Model 308L, and £79.95 for 
the Model 324L. All prices are 
exclusive of VAT, P&P. 
Further information is avail-

able from: Global Specialties 
Corporation,  Shire  Hill 
Industrial  Estate,  Saffron 
Walden, Essex CB11 3AO. 

Cellular equipment 
The first cellular telephone 

equipment  made  in  the 
United Kingdom is now in use 
on the Vodafone network. 
Production of transportable 

Vodafones is under way at 
Racal Seaton Limited, Devon. 
The Vodafones are being 
made under licence from 
Mobira in Finland and are 
being delivered to Racal-
Vodac Limited. 
Base  station  equipment, 

including transmitter power 
amplifiers and sophisticated 
voice channel subsystems, is 
being assembled at Racal 
Carlton Limited, Nottingham-
shire. 

Base station equipment 
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Alpine phones 
This winter chalets at Swiss 

skiing  resorts,  hitherto 
beyond the reach of modern 
telecommunications, will be 
linked to the outside world via 
a solar-powered rural radio 
link from Plessey. 
Because it needs no lines 

by wire of any kind, the solar-
powered phone is able to 
operate among the Alpine 
peaks.  It was  originally 
developed for use in remote 
and primitive Third World 

areas, but the Swiss have 
been the first to appreciate its 
advantages. 
The Swiss Post, Telegraph 

and  Telephone  Authority 
(PTT) has placed an initial 
order worth £100,000 with 
Plessey Radio Systems of 
West Leigh, Havant, Hants 
through Roschi Telecoms AG 
of  Berne,  Switzerland. 
Chalets  at  fashionable 
resorts will be connected to 
the Swiss public telephone 
network. In addition to meet-
ing the social needs of visi-
tors, the new telephones will 
provide an emergency ser-
vice for the Alpine Touring 
Club. 
The systems were planned 

to be installed in the Swiss 
Alps  before  the  end  of 
September, when the winter 
sets in and further work is 
impossible above the snow 
line. 
Engineers  with  Plessey 

Radio  Systems  have 
developed a special interface 
to provide total corn patabi lity 
between 1500MHz radio and 
the Swiss PTT international 
network for tariff billing and 
signalling. 

Video+ 
Videophiles are certain to 

be interested in a device soon 
to be launched by Mastervi-
sion, a subsidiary of computer 
games distributors Master-
tronic. 
Called Video+, the unit is 

essentially a low power trans-
mitter which plugs into a 
video cassette recorder to 
allow viewing of tapes on a TV 
anywhere  within  approx-
imately 45ft. It is to be pack-
aged with a splitter to allow 
the household's main TV to 
remain connected to the VCR. 
Video+ is entirely of UK 

design and manufacture, and 
judging by the prototype is a 
rugged and compact unit 
(imagine a large black brick!). 
Controls  consist  of  only 
power on/off and a gain 
control (with LED indication 
of signal strength). According 
to the manufacturers there 
are no problems with interfer-
ence either to, or caused by, 
the Video+. Power consump-
tion is less than 5 watts. 
With a retail price of around 

£150 this is a considerably 
cheaper method of providing 
a video facility throughout the 

house than the wired systems 
currently being used (some 
people, it seems, have money 
to burn). A logical develop-
ment would be a two-way 
capacity to allow remote con-
trol of the tape deck through 
the Video+, although there 
are no firm plans for this. 
Considerable interest has 

been shown in the Video+ by 
those who have seen it (or so 
I'm told by Mastervision's 
sales manager!), and it would 
appear to have applications 
beyond the domestic environ-
ment, at shows and confer-
ences  for  instance.  If it 
catches on I foresee a whole 
new 'DXing' hobby, as people 
eavesdrop on their neigh-
bour's videos (and some peo-
ple watch some very inter-
esting films!). 

High tech in Surrey 
Down in deepest Surrey, 

land of the Wild Stockbroker 
(aka the Greater Pinstriped 
Moneygrabber)  and  the 
untameable Vicious Banker 
(genus  Maximus  Cashius) 
there  are  stirrings  which 
should bring a little cheer to 
any Men of Ideas surviving 
within the boundaries of this 
wilderness of post-industrial 
Britain. 
The  Grand  Metropolitan 

Innovation  Development 
Centre, plans for which were 
outlined in last December's 
News Desk, has now been 
completed.  Your  Editor 
recently managed to escape 
the office (lucky beggar — Ed 
Asst) in order to take a look 
around the centre and talk to 
Dr George Christie, Manag-
ing Director of Grand Metro-
politan Biotechnology and a 
most engaging character of 
obvious talent and enthu-
siasm. 
The centre is part of the 

Surrey Research Park, a pro-
ject which originated at the 
nearby University of Surrey 
(home of Dr Martin Sweet-
ing's UoSAT project). The 

Grand Met building is the first 
to be completed, and its aim is 
to encourage the establish-
ment of new businesses in the 
high tech field. It came about 
after Dr Christie spent con-
siderable  time  talking  to 
various  interested  parties, 
including a number of univer-
sities, about just what is 
needed  to  develop  the 
numerous ideas produced at 
our centres of learning. Our 
education  system  isn't 
geared to the commercial 
exploitation of such ideas. 
The centre houses 16 units 

of 600 square feet each, with 
gas, electricity, water, two 
phone  lines  (through  a 
switchboard) and a computer 
line. There are centralised 
word processing and secreta-
rial facilities and a computer 
room for data storage, as well 
as showers, a canteen and a 
small conference room. The 
resources of The Surrey Net-
work for Industrial Collabora-
tion are available to occu-
piers of the Grand Met centre, 
which includes the universi-
ty's computing and library 
services, prototype manufac-
ture  at  the  university's 

engineering  departments, 
introductions  to  academic 
staff, etc. 
Potential Clive Sinclair's 

submit their ideas to  Dr 
Christie (in outline only until 
an agreement of confidential-
ity is signed), who then inter-
views  likely  candidates. 
Those who do not already 
have financial backing can be 
advised as to the possibilities 
for raising capital, although 
there is little likelihood of 
Grand Met putting up any 
such  capital  themselves 

(well, they did pay for the 
centre!). There is a patent 
agent kept on retainer. 
There is a prize on offer 

every year of £10,000 plus a 
very pretty trophy (damn good 
paper weight!) for the best 
idea. Of the various ideas 
submitted so far, several are 
approaching the stage at 
which their originators will be 
setting up shop at the centre, 
so before long we should be 
seeing some nealthy produc-
tion in Surrey to help the 
balance of trade. 
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NEWS DESK _   

Transportable Earth station 

ERA wins antenna contract 
ERA Technology Ltd, of 

Leatherhead in Surrey, has 
been awarded a major con-
tract to design and supply 
earth station antenna sub-
systems for use in civil satel-
lite communications. 
Two 3.5 metre diameter 

dual-offset antennas will be 
supplied to British Aerospace 
for subsequent integration 
and delivery to the European 
Space Agency. These high 
efficiency,  low  sidelobe, 
transportable  antennas, 
operating in the 12/13/14GHz 
frequency bands will be used 

with the Olympus satellite, 
currently being built by Brit-
ish Aerospace. 
The satellite is due for 

launch  in  1987  and  the 
antenna systems, known as 
TDS-4, will be utilised for 
experiments and demonstra-
tions in Europe in the field of 
specialised  services.  The 
design is such that these 
earth station antennas could 
be operated world-wide. 

RIS review completed 
More  resources will  be 

devoted to dealing with 'the 
pollution of the radio spec-

trum' by people who operate 
without a licence and those 
who abuse their licence. 
This is one of the 128 

separate  recommendations 
made during the review of the 
Radio Investigation Service 
(RIS) recently completed by 
the Department of Trade and 
Industry. 
The  Radio  Investigation 

Service  will  switch  its 
resources towards enforce-
ment and carry out a phased 
withdrawal from the time-
consuming effort put into 
dealing with domestic TV and 
radio reception problems. A 
comprehensive booklet has 
been published to enable 
people to carry out simple 
and safe diagnosis of their 
domestic TV or radio recep-
tion problems. 
Among  the  decisions 

announced by Geoffrey Pat-
tie, Minister of State for 
Industry  and  Information 
Technology, was a £21 call-
out charge to be paid before 
the RIS will visit to diagnose 
the cause of domestic TV or 

radio  reception  problems. 
Business and service users 
will also be charged a com-
mercial rate for advice from 
the RIS. 

Demonstration Sofhvare 
First Software, of Basing-

stoke, Hants, have developed 
a new concept in the supply of 
blank  discs.  Known  as 
DemoView, the discs are for-
matted  and  contain  full 
demonstration  versions of 
popular  packages.  They 
enable the end user to run the 
demonstrations and evaluate 
a package without having a 
dealer 'breathing down his 
neck'. 
The discs will become avail-

able to end users in boxes of 
ten through dealer outlets, 
and will contain the following 
demonstration software: Dol-
lars and Sense, Quicknet, 
DBM 2, Spotlight, Wordstar 
2000,  and  Volkswriter  De 
Luxe. Once the demonstra-
tions have been run the discs 
can be erased and used in the 
normal way. 
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ELmaser INSTRUMENT CASE 
300x133x217mm deep  £10.00 ea (el .50) 

REGULATORS 
LM317T Plastic T0220 variable   £1.00 
LM317 Metal  £2.20 
7812 Metal 12v 1A   £1.00 
7805/12/15/24 plastic  50p 
7905/12/15/24 plastic  50p 
CA3085 T099 Variable regulator  £1. 00 

COMPUTER ICS 
27128-300nS  £5.50 
2764 INTEL/FUJITSU 300ns  £3.50 used £2.50 
2732 EX EQPT  £2.50 
2114 EX EQPT 60p 4116 EX EQPT  70p 
6116 LP-2 (TC5517APL-2)  £2.50 
6116-2 (TC5517AP-2)  £2.20 

POWER TRANSISTORS 
T1P141, 142, 147C1 ea, TIP112, 125, 42B  2/£1.00 
TIP35B £1.30 T1P35C   £1.50 
SE9302 100V 10A DARL SIM TIP121  2/£1.00 
2N3055 Ex eqpt tested  4/£1.00 
Plastic 3055 or 2955 equiv 50p  100/£30.00 
2N3773 NPN 25A 160V £1.80  10/£18.00 

DISPLAYS 
Futaba 4 digit clock, fluorescent display 5-LT 16 

£1.50 
Futaba 8 digit calculator, fluorescent display 9CT-
01-3L   £1.50 
LCD Clock display 0.7" digits   £3.00 
Large LCD Clock display 1" digits   £3.00 
7 seg 0.3" display comm cathode  2J£1.00 

QUARTZ HALOGEN LAMPS 
A1/216 24v 150w  £2.25 
H1 12v 55w (car spot)   £1.25 

MISCELLANEOUS 
4x4 MEMBRANE KEYBOARD  £1.50 
INDUCTOR 20pH 1.5A  5/£1.00 
10,000µF 100v SPRAQUE  £4 (£1.25) 
15,000µF 40v  £3 (1.50) 
NEW BRITISH TELECOM PLUG+ LEAD  £1.50 
1.25" Panel Fuseholders  5/£1.00 
5.25" floppy discs Verbatim DSDD  10/C20 (£1) 
MAINS ROCKER SWITCHES 6A SPST  5/£1 
STAINLESS STEEL HINGES 14.5" BY 1" OPEN £1.00 
each  10/£7.00 

MAINS TRANSIENT SUPPRESSORS 245v.... 3/£1.00 
TOK KEY SWITCH 2 POLE 3 KEYS - ideal for 
car/home alarms  £3 £100+ £2.00 
12v 1.2w small wire ended lamps fit AUDI NW TR7 
VOLVO SAAB  10/£1.00 
Heat shrink sleeving pack  £1.00 
PTFE sleeving pack asstd colours  £1. 00 
250 mixed res diodes, zeners  £1.00 
Mixed electrolytic caps  100/£2.00 
Stereo cass R/P head  £2.50 
Mono head £1, Erase head  50p 
Thermal cut-outs 50, 77, 85', 120'C  80p 
Thermal fuse 12IC 240v 15A  5/£1 .00 
Vero pins fit 0.1" Vero  200/£1.00 
T0220 Micas + bushes 10/50p   100/£2.00 
T03 Micas + bushes  20/£1 
RELAYS 240v AC coil  PCB mounting 2 pole 
changeover £1  3 pole c/o   £1.00 
Fig. 8 mains cassette leads  3/£1.00 
KYNAR wire wrapping wire 2oz reel   £1.00 
PTFE min. screened cable   10m/£1.00 
TOKIN MAINS RFI FILTER 250v 15A  £3.00 
IEC Chassis plug/rfi filter 10A  £3.00 
Mercury tilt switch small   £1.00 
M i n. rotary sw. 4p c/o 1/8" shaft   2/£1.00 
Thorn 9000 TV audio o/p stage   2/£1.00 
10m7 CERAMIC FILTER 50p  100/£20.00 
6m or 9m CERAMIC FITLER 50p  100/£25.00 

240v AC FAN 4.6" SQUARE NEW  £5.50 (£1.60) 
240/115v AC FAN 4.6" SQ. NEW  £7.00 (£1.60) 
BELLING-LEE 12-way block L1469   4/£1.00 
POTENTIOMETERS short spindle 
2k5 10k 25K 1M Lin  5/£1 
500k lin 500k log long spindle   4/£1 
40KHZ ULTRASONIC TRANSDUCERS EX-EQPT. 
NO DATA  PAIR/£1.00 
STICK-ON CABINET FEET  30/C1.00 
T03 TRANSISTOR COVERS   10/C1.00 
TRANSISTOR MOUNTING PADS T05/T018 £3/1K 
DIL REED RELAY 2 POLE N/O CONTACTS   £1.00 
ZETTLER 24V 2 POLE c/o relay 30x20x 12mm sim RS 
348-649  £1.50 100+ Cl 

RECTIFIERS 
120v 35A stud  65p 
12FR400 12A 400v small stud  4/£1.50 
BY1271200V 1.2A   10/£1.00 
BY254 800v 3A  8/£1.00 
BY2551300v 3A   6/£1.00 
1A 800v bridge rectifier  4/£1.00 
6A 100v bridge   50p 
10A 600v bridge   £1.50 
15A 100v bridge   £1.50 
25A 200v bridge £2.00 ea  10/£18.00 
25A 400v bridge £2.50  10/£22.00 

S C Rs 
MCR72-6400v £1 BTX95 800V 15A   £1.50 
35A 600v stud   £2.00 
MCR106 equiv. 4A 400v  40p 
2N5061 800mA 60V TO92   4/£1.00 
TICV106D .8A 400v T0923/£1   100/£15.00 
MEU21 Prog. unijunction   3/£1.00 

TRIACS  diacs 25p 
TXAL225 8A 400V 5mA gate 2/£1.00   100/£35.00 
25A 400v ex eqpt. tested   £1.50 

CONNECTORS (EX EQPT. price per pair) 
'D' 9-way £1; 15-way £1.50; 25-way   £2.00 
37-way £2; 50-way £3.50; covers 50p ea 

BULK SEMIS 
QTY  ITEM  PRICE 500+ 
5K  BF245  25p 
1K75  BPX25   £1.20 

1K  7485   24p 
8K  4556  SGS  30p 

800  4077  15p 
500  74HC30  18p 
10K  TL084  45p 
5K  CA3140E  38p 
500  LM1808N  30p 
1K3  UA3086PC  30p 

100  74LS374  40p 
1K  74S240  25p 
70K  BC337 5K+  £38/1000 
15K  5C2131. 5K+  £39/1000 
15K  2N3904 5K+  £40/1000 

3K  4070  £1 81100 

MADE UP DISC DRIVE CABLES 
34 IDC TO 34 WAY CARD EDGE 
SINGLE DRIVE £6  DOUBLE DRIVE £8 

WIRE WOUND RESISTORS 
W21 orsim 2.5W 100F ONE VALUE FOR  £1.00 
R471R02R0 2R73R95R01OR 12R 15R 18R 2OR 27R 33R 
36R47R 120R 180R 200R33OR 390R47OR 560R680R82OR 
91OR 

1K 1K15 1K2 1K3 1K5 1K8 2K4 2K7 3K3 10K 
R05 (50milli-ohm) 1% 3W  4 for £1 
W22 or sim 6 watt 7 OF ONE VALUE for   £1.00 

KEYTRON ICS 
332 LEY STREET, ILFORD, ESSEX 
Shop open Mon-Sat 10am-2pm 
TELEPHONE: 01-553 1863 

1R5 9R1 1OR 12R 2OR 33R 51R 56R 62R 120R 180 270R 

390R R47 560R 620R 1K 1K2 2K2 3K3 3K9 10K 

W23 or sim 9 watt 6 OF ONE VALUE for  £1.00 

R22 1R0 3R0 6R8 56R 62R 100R 220R 270R 390R 680R 
1K 1K8 10K 

W24/ sim. 12 watt 4 OF ONE VALUE for   £1.00 
R50 2110 1011 18R 47R 68R 75R 82R 150R 180R 200R 
270R 400R 620R 820R 1K 

PHOTO DEVICES 
Slotted opto-switch OPCOA OPB815  £1.30 
2N5777 50p   100/£28.00 

TI L81 TO18 Photo transistor   £1. 00 
TI L38 Infra red LED  2/50p 
0P12252 Opto isolator  50p 

Photo diode 50p  6/£2.00 
MEL12 (Photo darlington base n/c)  50p 
RPY58A LDR 50p ORP12 LDR  85p 

LEDs RED 3mm or 5mm 12/£1   100/£5.00 
GREEN or YELLOW 3 or 5mm 10/£1   100/£6.50 
FLASHING RED 5mm 50p   100/£30.00 

DIODES 
1N4148   100/£1.50 
1S3740 Germanium  100/£2.00 
1N4004 or SD4 1A 300v  100/C3.00 
1N5401 3A 100V  10/£1.00 
BA1571A 400V Fast recovery  100/£2.50 
BA159 1A 1000V Fast recovery  100/£4.00 

MULTI TURN PRESETS 
10R 2OR 100R 200R 500R  50p 
2K 5K 22K 50K 100K 200K 

IC SOCKETS 
6-pin 15/£1 8-pin 12/£1; 14-pin 10/£1.00; 18/20-pin 7/£1; 
100/£12; 1k/£50; 22/28-pin 25p; 24-pin 25p; 100/£20; 
1k/£100; 40-pin 30p; 16-pin 12/£1; 100/£6 

TRIMMER CAPACITORS small 
GREY 1.5-6.4pF GREEN 2-22pF   5 for 50p 
GREY larger type 2-25pF  5 for50p 

SOLID STATE RELAYS NEW 
10A 250v AC 
Zero voltage switching 
Control voltage 8-28v DC  £2.50 
VAR IAC 0 to 130v 6A new uncased  M OO (£2) 

POLYE.STER/POLYCARB CAPS 
1n/3n3/5n6/8n2/10n 1%63v 10mm 100/£6 
10n/15n/22n/33/47n/68n 10mm rad  100/£3.00 
100N 250V radial 10mm 100/£3   
1u5 P/carb 15mm rad   100/C7.00 (£1) 
2u2 160v rad 22mm  100/C10.00 (£1.60) 
470n 250v AC X rated rad  4/£1.00 
33n/47n 250v AC X rated rad 15mm  10/£1.00 
10n 250v AC X rated rad 10mm  10/£1.00 
100n 600V SPRAGUE axia110/E1   100/£8.00 (£1) 

BEAD THERMISTORS 
GLASS BEAD NTC Res (a 20'c  80p 
250R 1K2 SOK 220K 1M4 
R53 THERMISTOR  £2.00 

BEAD TANTALUM CAPS 
6u8 25V 47u 3V 6V 12/£1   100/C6.00 
2u2 20V 8/£1   100/£8.00 

MONOLOTHIC CERAMIC CAPS 
10N 50v 100/£6 10N 50V   100/C3.00 
10N 50v di I package 0.3" rad. £4/100  £30/1k 

STEPPER MOTOR 4 PHASE 2 
9v WINDINGS 
£3.50   10/£30.00 

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

P&P AS SHO WN IN BRACKETS (HEAVY ITEMS) 

65p OTHER WISE (LIGHT ITEMS) 

ADD 15% VAT TO TOTAL 
ELECTRONIC COMPONENTS BOUGHT FOR CASH 
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Hitachi Oscilloscopes performance, reliability, value 
and immediate delivery! 

Hitachi Oscilloscopes provide the quality and performance that you'd 
expect from such a famous name, with a newly-extended 14 model range 
that represents the best value for money available anywhere. 

V-212/222 20M1-lz Dual Trace 
V-223  20MHz Sweep Delay 

(illustrated) 
V-209  20MHz Mini-Portable 
V-422  40MHz Dual Trace 
V-423  40MHz Sweep Delay 
V-509  50MHz Mini-Portable 

V-650 
V- 1050 
V-1070 
V-1100 
V-134 
VC-6015 
VC-604I 

60MHz Dual Timebase 
100MHz Quad Trace 
100MHz Four Channel 
100MHz DMM/Counter 
10MHz Tube Storage 
10MHz Digital Storage 
40MHz Digital Storage 

Prices start at just over £300 plus vat and that includes a full 2 year warranty. 
We hold the range in stock for immediate delivery. 

For colour brochure giving specifications and prices ring (0480) 63570 
Thurlb -Relied), 46 High Street, Solihull, Vs .Midlands, B9I 3TB. 

FREQUENCY COUNTERS 
HIGH PERFORMANCE 
HIGH RELIABILITY 

LO W COST 

The brand new Meteor series of 8-digit Frequency. Counters offer the lowest cost professional performance available anywhere. 

*  Measuring typically 2Hz - 1.2GHz  *  Low Pass Filter 

*  Sensitivity < 50mV at 1GHz  *  Battery or Mains 

*  Setability 0.5ppm  *  Factory Calibrated 

*  High Accuracy  *  1-Year Guarantee 

*  3 Gate Times  *  0.5" easy to read LED Display 

PRICES (Inc. adaptor/charger, P & P and VAT) 

METEOR 100  (100MHz)  £117.30 

METEOR 600  (600MHz)  £148.35 

METEOR 1000  ('IGHz)  £204.70 

Designed and 
Manufactured in 
Britain 

NO W AVAILABLE 

WITH 

T.C.X.O. OPTION 

%-
t t 

Illustrated colour brochure with technical specification and prices available on reques 

Black*Star 

B URNS 
EVER CHECKED YOUR FREQUENCY 
COUNTER? 

Calibrate it, or other Test Gear, with our 
Off-Air Frequency Standard SD-12. 
Locked to the BBC 200 KHz Transmitter at 
Droitwich but readily convertible to 198 
KHz when the BBC changes the Droitwich 
frequency. 

Accuracy within one tenth of a cycle in 10 
MHz. Outputs at 10 MHz & 1 MHz. 

Used by British Telecommunications and 
other Authorities. 

•  ;$, 

▪  opt 7 

Ugo.•  Loa" • . 

• 
ESL 

-7 1 

BURNS ELECTRONICS, 
170a Oval Rd, Croydon, Surrey, CRO 6BN. 

Telephone: 01-680-1585 

BLACK STAR LTD, 4 Stephenson Road, St.lves, 
Huntingdon, Cambs. PE17 4WJ, England. 
TI (0480) 62440 Telex: 32339 

Radio & Electronics World — 

For all aspects of practical 
amateur radio 

Don't take a chance on 
being able to get your copy 

AVOID DISAPPOINTMENT 
Place a regular order 
with your newsagent 

Should you have any 
difficulties obtaining a 
copy, phone (0277) 219876 
or write to Circulation 
Department, Radio & 
Electronics World, 
Sovereign House, 
Brentwood, Essex CM14 4SE 

NEWSAGENT ORDER FORM 

Raciioc 
Electronics 

To (name  of  newsa gent)  = a = World 

Please order a copy of Radio & Electronics World for me every 

month 

NAME 
ADDRESS 

Newstrade distributors: Seymour, 334 Brixton Road, London SW9 

LZAG. Tel: 01-733 4444 
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One of the products we shall be 
seeing quite a bit of during this 

year's pre-Christmas sales hype is the 
eight millimetre video camera. After 
agreeing last year on standards, the 
companies concerned (approximately 
120 of them) are now marketing their 
products. All they need to do now is 
persuade Joe Public to buy. 
The main advantage of the 8mm format 

is, of course, its compactness. A tape 
cassette giving 11/2  hours playing time (or 
3 hours in 'LP' mode) is of comparable 
dimensions to an ordinary audio cas-
sette. The tape itself is 8mm wide, hence 
the name, and only 13 microns thick (10 
micron tape is also available). The quality 
of the results does not suffer from the 
smaller size, since although the writing 
speed is slower than with the larger 
1/2  inch format now in widespread use, 
the metal particle tape (rather than ferric 
oxide) gives a greater recording density. 
The compactness of the tape is 

reflected in the size of the equipment in 
which it is used. The latest such 
equipment to be announced, receiving 
its official launch at the Berlin Audio and 
Video Fair, is the Canon EM-V1 (or 
'Canovision 8') camcorder. This com-
bined camera and recorder weighs less 
than five pounds. 
After recording with the EM-V1 the 

tape is viewed either through the 
viewfinder or by plugging the unit into a 
TV. This is one of a number of design 
options available: equipment from other 
manufacturers  includes  camcorders 
which are 'docked' in a 'mother' unit for 
playback,  this  mother  unit  also 
incorporating a tuner and timer to give 
the system a range of features compara-
ble with current 1/2  inch equipment. 
The VM-E1's main selling point, given 

that its other features are roughly 
comparable to the competition's 8mm 
machines, is its autofocus. This is an 
infra-red system based on the proven 
Canon Sureshot still camera, and works 
by transmitting an IR beam through the 
lens to be reflected from the subject and 
received through a window to one side. 
The range is calculated by triangulation. 
A useful addition is a 'one-shot' auto-
focus: once focussed the setting is 
'frozen' so that it isn't thrown off by, for 
instance, someone passing in front of the 
camera. 

The heart of the beast 
At the heart of the VM-E1 is a 1/2  inch 

4.5MHz Saticon tube of 65mm in length, 
with a directly heated cathode to give a 
warm-up time of less than two seconds. 
Canon chose a tube rather than a charge 
coupled device (CCD) to obtain the best 
natural colour balance while maintaining 
a low light performance more than 
adequate for domestic use. 
The lens is equipped with a 6x power 

zoom, which also has a macro setting to 
allow focussing on objects as close as 
4mm. 
For recording the VM-E1 uses a helical 

scan system like that of 1/2  inch video, 
with two video heads in a head drum of 
40mm in diameter. Unlike 1/2  inch video, 

8mm VIDEO 
We take c look at one 
of the latest orocucts 
in this new market 

however, audio is recorded in FM using 
rotary heads. The audio signal is fre-
quency multiplexed with the video signal 
for recording (1/2  inch video uses a fixed 
head recording on an edge track). 
Together with the full-band compres-
sion-expansion noise reduction this 
makes for a sound signal of very good 
quality, especially when compared to 
camcorders of the VHS or Beta format. 
The standards finalised for 8mm video 

also allow for PCM (pulse code modula-
tion) recording of audio, which will mean 
high quality stereo. 
Because of the thinness of the tape, 

loading and drive mechanisms for 8mm 
need to be very accurate. To help in this 
respect, the head drum, capstan, supply 
and take-up reels all use lightweight 
direct drive motors controlled by a 
microprocessor. 

The bolt-on bits 
The camera has a range of accessories 

available. As well as such built-in 
facilities as synchronised fade and 
automatic white balance there are lens 
attachments, battery packs, a remote 
control unit and a character generator. 
The character generator can store up to 
ten title pages using characters of four 
sizes, mixed upper and lower case, and 
these titles can be properly scrolled. 
One of the pages incorporates the date, 
which once set the unit 'remembers', and 
has a stop-watch function. 
The 8mm format is incompatible with 

earlier more established systems, so 
there is no question of add-on adaptors 
to allow playback of 8mm tapes on, say, 
VHS machines. However, duplication 
onto tapes of another format is as simple 
as plugging two machines together. 
Canon are only one of the big names to 

have launched an 8mm camcorder, with 
Kodak and Polaroid, for instance, both 
competitors in this market. Unlike Canon 
these companies do not manufacture 
their own equipment, instead using 
Matsushita and Toshiba respectively. 
Whether or not there is a significant 

market for another video system is 
uncertain. While the companies con-
cerned are obviously thinking of a high 
tech replacement for the old 8mm home 
movie camera, the PR people are talking 
confidently of taking a share of the 
replacement market as people with old 
VHS or Beta machines replace them 
(isn't it funny how PR people always talk 
confidently?). This latter market will 
depend upon the availability of pre-

recorded entertainment software, but 
anyone thinking of investing in 8mm 
video will no doubt spare a lot of thought 
for the outlay required: somewhere in 
the region of £1,200. 

8mm cassette and VHS. Dinky, isn't it? 

The character generator 

ABCDEFGHIJKLM 
NOPQRSTU WXYZ 
1.2345678SO 
abcdef9hl3klm 
nopqrstuvux4z 
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Arabsat is soon to join the growing 
number  of  operational  regional 

satellite systems around the globe. In 
Europe we have the ECS birds which 
carry communications and cable head-
end TV broadcasting signals. Earlier this 
year two further regional satellites were 
launched by the European launcher 
Ariane from Kourou in French Guiana, 
South America. 
Ariane flight 12, which lifted off on 8 

February 1985, put two satellites into 
orbit. Both were regional satellites 
destined to serve different parts of the 
world, Brasilsat and Arabsat. 
Brasilsat has been undergoing tests 

over the past few months and is now 
carrying both telephone communica-
tions and television broadcasting to all 
parts of Brazil. Remote rural communi-
ties which were previously unable to 
receive TV programmes can now install a 
small ground station for feeding a TV 
signal from the satellite into a low 
powered local transmitter for broadcas-
ting to the surrounding area. 
Whereas Brasilsat is serving just one 

country, Arabsat will be serving 22 
countries. It was back in 1967 that the 
Ministers of Information from 22 Arab 
states decided to initiate a study into the 
feasibility of an Arab communication 
network. Nearly two decades later this 
project has resulted in the launching of 

LJ 

MOROCCO 

two 'Arabsat satellites. The second 
Arabsat satellite was launched by the 
Shuttle on 17 June. The two Arabsat 
birds,  which  are  positioned  in 
geostationary orbit 36,000km over the 
equator at 19° and 26° east, will carry 
communications and TV signals between 
countries as far apart as Mauritania on 
the west coast of Africa and Bahrain in 
the Persian Gulf. 

Keeping control 
The Arabsat control centres are in 

Tunis and Riyadh. From these NEC-built 
control stations, command signals are 
fed to the satellites. Eventually there will 
be a network of local Earth stations 
covering all 22 of the participating states. 
Local Earth stations will normally be 
located at the capital cities and will be 
using 13m diameter antennas. 
Marconi is currently installing an Earth 

station at Sana'a in the Yemen Arab 
Republic using an antenna similar to that 
being used in the London docklands. As 
well as the antenna, Marconi is also 
installing the 6GHz transmitting equip-
ment (for feeding signals up to the 
satellite) and the 4GHz receiving equip-
ment. Another UK company, Cable & 
Wireless, is responsible for the civil 
works and the no-break power supplies. 
The Sana'a Earth station is expected to 
come on-air by the end of September, in 

The Arabsat system Earth stations 
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time for the Yemen Arab Republic's 
National Day. 
Over on the west coast of Africa, other 

stations are being installed to work into 
the new Arabsat network. In Mauritania 
two Earth stations are being installed by 
the French company Telspace: one will 
be in the capital Nouakchott and the 
other will be in the northern port of 
Nouadhibou. Mauritania is one of the few 
countries in the world which you cannot 
dial direct on the telephone. Com-
munications are still handled by HF 
radio. The advent of satellite com-
munications will have a major impact on 
the  country's  communications  and 
broadcasting infrastructure. 
On board the two Arabsat satellites 

there are 26 transponders. Of these, 25 
are working in C-band (6GHz uplink and 
4GHz downlink) and one transponder 
has an S-band (2500-2690MHz) downlink. 
The S-band transponder will be used for 
a pan-Arabian community TV service, 
which will be receivable in most areas 
with an antenna of about 3m diameter. 
The S-band amplifier consists of two 
dedicated 50W TWTs, and the transmit-
ting antenna is a slotted array on the 
Earth-facing panel of the spacecraft. 
Arabsat will thus be bringing TV signals 
to many remote parts of the Arab world 
that have not so far been able to receive a 
regular TV service from terrestial TV 
transmitter networks. 
The organisers of Arabsat are planning 

to use the community channel for a 
multinational cultural and educational 
programme. The first two-way test TV 
signals to be transmitted through Arab-
sat were originated in Tunis and Djibouti. 
The first tests took place in June. 
The first two Arabsat satellites are now 

in orbit. A third is being built and will be 
kept on the ground as a stand-by. The 
lead company in the satellite building 
consortium is Aerospatiale of France. 
The installation of the local Earth 
stations is under way in several coun-
tries, and Arabsat is now close to 
becoming a fully operational system. 

Giotto 
At 11.23 hours on 2 July 1985, Giotto, the 

European Space Agency (ESA) probe 
intended to encounter Halley's Comet, 
was  successfully  launched  into 
geostationary  transfer  orbit  by  an 
Ariane-1 launcher. 
The Giotto space probe is expected to 

encounter Halley's Comet at 500km from 
its  nucleus,  having  travelled some 
700,000,000km to keep the rendezvous. 
The 1985/86 reappearance of Halley's 
Comet is a once in a lifetime opportunity 
for scientists to study it, as well as being 
the first opportunity for man to send 
spacecraft to observe it from close by 
and to carry out measurements in the 
cometary atmosphere. 
The ESA Giotto is not the only space 

probe going out to have a look at Halley's 
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Comet. The Russians launched two 
spacecraft (Vega 1 and Vega 2) in 
December 1984 which will fly by the 
comet on 6 and 9 March 1986 at a distance 
of 10,000km from the nucleus. 
The Japanese have sent Sakigake 

(launched on 8 January 1985) and plan a 
second, Planet-A, for 14 August 1985. 
Sakigake will fly by the comet at a 
distance of 7,000,000km, whereas Planet-
A will  approach  much  closer  at 
200,000km. 

NASA plans to redirect its Internatio-
nal Comentary Observer (OCE), cur-
rently on its way to encounter another 
comet. The US probe will not get nearer 
than 32,000,000km. 
All four space agencies (US, Russian, 

Japanese and European) have co-oper-
ated closely during the preparation of 
these unique missions and will continue 
to do so through the coming months. 
The Giotto encounter with Halley's 

Comet is planned to take place around 
midnight GMT on 13 March, 1986. ESA do 
not expect the spacecraft to survive 
beyond the point of closest approach. 

Cable '85 
Back on Earth, the cable industry is still 

trying to find its feet! Down by the sea at 
Brighton in July the 1985 satellite and 
cable TV exhibition and conference 
brought together around 50 companies, 
300 conference delegates and attracted 
some 4,000 visitors. 
Satellite and cable TV covers a wide 

range of technologies, which is itself one 
of the industry's major problems. Cable 
and satellite is not just one industry, but 
is the meeting point of several. At one 
end there is DBS with its possibilities of 
new wider bandwidth services, and at the 
other there are existing cable networks 
and domestic receivers using relatively 
narrow bandwidths. Added to these are 
the new interactive services which will 
enable the subscriber to do shopping, 
banking and other tasks directly from his 
armchair! 
A key component in any interactive 

cable network is the switch. The switch 
not only feeds the selected programmes 
to subsGribers but is also a crucial part of 
the cable network's administrative sys-
tem. It decides who can view what (in 
accordance with the subscription being 
paid) and plays an important role in 
billing. Return feeds for interactive 
services also have to pass through the 
switch. 

SAT-TEL's SMATV receiyer, at Cable '85 

Ms, 

  --

Every amateur's dream! A rotatable curtain array for SW supplied by Thompson-CSF 

At Cable '85 there were switches on 
show from GEC McMichael, British 
Cable Services (formerly Rediffusion's 
cable division), Thorn-EMI and Cable-
time. 
The GEC McMichael switch is being 

supplied as part of a £13.5M project for 
Clyde Cable. In the GEC switch the two 
domestic feeds, at 40M Hz and 56MHz, are 
up-converted to UHF within the home. 
A different approach is used in the 

newly launched System 8 switch from 
British Cable Services. Here the TV feed 
to the household set is directly at UHF, 
requiring the minimum of active equip-
ment in the subscriber's home. The BCS 
switch is going into the Guildford cable 
area. 
Thorn-EMI's new switches are being 

installed in Swindon (see R&EW Decem-
ber '84). The Thorn-EMI switch operates 
at base-band and can handle up to 100 
cable TV subscribers. In Swindon it is 
expected that about 612 switches will 
eventually be installed to service 53,000 
homes. 
Cabletime were showing their 16-way 

switched star equipment, which has 
recently been installed at a trial site in 
Cheltenham. 
The overall impression from Cable '85 

was that the cable TV industry is now in a 
brighter mood than it has been of recent 
times, but perhaps that was just the 
effect of the sunshine and the beach! 

Submarine communications 
Communicating with  nuclear sub-

marines on active service several hun-
dred feet below the surface of the ocean 
has always presented a challenge to 
communication specialists. According to 
a report in the New Scientist, two new 
ELF stations are soon to be put into 
service in the US. In the UK the Admiralty 
has made proposals for the construction 
of an ELF station in Scotland. 
The VLF band (3kHz to 30kHz) is 

commonly used for communications with 
submarines, but even here the penetra-
tion below the surface is only minimal. 
The receive antenna has to be no more 
than a few metres below the surface. ELF 
(30Hz to 3kHz) is the only part of the radio 

spectrum that is capable of penetrating 
the ocean to any depth. However, 
operating at ELF does have its problems! 
At 100Hz the wavelength is 3,000km. 
Classical 'ray theory' for the propagation 
of radio waves at these low frequencies 
is no longer valid. 
The US project consists of two sites. At 

one site there is an antenna 45km long 
(or some 28 miles!) and at the other site 
150km away there is an even bigger 
antenna 90km long. 
Because the effective electrical length 

of these massive antennas is very short 
(even a 90km antenna at 100Hz is only 
0.03k) the radiation efficiency is also very 
low indeed. Even with several hundred 
kilowatts of RF from the transmitters, the 
radiated power is only a handful of watts. 
However, it is claimed that world-wide 
coverage can be achieved at ELF with 
just a few watts of radiated power. 
The other problem at ELF is data rate. 

In a reported experiment, ELF signals 
from a US station were received on board 
a submarine submerged off Naples using 
a data rate of 0.03 bits per second! This is 
the equivalent of about one CW 'dot' 
every minute! Maybe ELF is the answer 
for those who have trouble getting up to 
12wpm for their Morse test! 

Paris congestion 
26 October promises to be a grumpy 

day for Parisians! At 11pm on 25 October 
the French PTT will be changing all the 
telephone numbers in Paris and the 
surrounding area. Paris numbers, just 
like London numbers, have a (1) prefix 
and a seven digit number 
However, at the appointed hour in 

October all Paris numbers will be adding 
an extra digit in front of the number to 
become an eight digit number. The extra 
digit will be either a 3, 4 or 6 depending 
on the Department. 
The introduction of France's new 

'Radiocom 2000' service is being delayed 
until after the Paris number changeover. 
The opening of the multi-purpose (car 
telephone  and  private  network) 
Radiocom 2000 is expected to be 
announced for the areas around Paris 
and Nantes before the end of 1985. WI 
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BAKERS DOZEN PARCELS 
All the parcels listed below are brand new components. 
Price per parcel is £1.00, but if you order 12 you get 
one extra free. 

1 -  5 13 amp ring main function boxes 
2 -  513 amp ring main spur boxes 
3 - 25 13 amp fuses for ring mains 
4 -  5 surface mounting switches suitable insulated for mains 

voltage 
5 -  3 flush electrical switches intermediate type, will also 

replace 1 or 2 way switches 
6 - 5 in flex line switches 
7 -  4 in flex line switches with neons 
8 -  2 80 watt brass cased elements 
9 -  2 mains transformers with By la secondaries 
10 - 2 mains transformers with 12v '/.a secondaries 
11 -  1 extension speaker cabinet for 6 V," speaker 
12 -  5 octal bases for relays or valves 
13 - 12 glass reed switches 
14 -  OCP 70 photo transistors 
15 - 25 assorted gemanium transistors 0C45 etc 
16 -  4 tape heads, 2 record, 2 erase 
17 '-2 ultra sonic transmitters and 2 ditto receivers 
18 -  2 15000 mfd computer grade electrollics 
19 -  2 light dependent resistors similar ORP12 
20 -  5 MR micro switches 
21 -  2 mains interference suppressors 
22 -  225 watt crossover units 
23 -  1 40 watt 3 way crossover unit 
24 - 250 various screws and self tappers 

25-  1 of each wafer switches-' 6P 2 way; 4p 3 way; 2p 6 way: 
1p 12 way 

26 - 2 tape deck counters 
27 -  16 digit counter 12v 
28 -  1 6 digit counter mains voltage 
29 .-1 BOAC in flight stereo unit (second hand) 
30 -  2 Nicad battery chargers 
31 -  1 key switch with key 
32 -  2 humidity switches 
33 - 2 aerosol cans of ICI Dry Lubricant 
34  96 x 1 metre lengths colour-coded connecting wires 
35 -  4 battery operated model motors 
36 -  2 air spaced 2 gang tuning condensors 
37 -  2 solid diaelectric 2 gang tuning condensors 
38 -  10 compression trimmers 
39 -  Long and Medium wave tuner kit 
40 -  4 0465 KC IF transformers 
41 -  8 Rocker Switches 10 amp Mains SPST 
42-  6 Rocker Switches 10 amp Mains SPOT 
43 -  5 Rocker Switches 10 amp SP OT Centre Off 
44 -  4 Rocker Switches 10 amp DPDT 
45 - 1 24 hour time switch mains operated - Is.h.) 
46 -  1 6 hour clockwork tirneswitch 
47 -  2 lever switches 4 pole changeover up and ditto down 
48 -  2 6v operated reed switch relays 
49 - 10 neon valves - make good night lights 
50-  2 x 12v DC Of 24V AC 4C0 relays 
51 -  1 x 12v 2C 0 very sensitive relay 
52-  in 12v 4C 0 relit,/ 
53 -  2 mains operated relays 3 n 8 amp changeovers (secondhand) 
54 - 10 rows of 32 gold plated IC sockets (total 320 sockets) 
55- 1 locking mechanism with 2 keys) 
56-  Miniature Uniselector with circuit for electric jigsaw puzzle 
57 -  5 Dolls' House switches 
58 -  2 telephone hand sets incorporating ear piece and mike fp) 
59-  2 flat solenoids - ideal to make current transform er etc.  
60 - 5 ferrite rods 4" x 5/16" diameter aerials 
61 -  4 ferrite slat aerials with L & M wave coils 
62 -  4 200  earpieces 
63 -  1 Millard Thyristor trigger and modules 
64 - 10 assorted knobs V. spindles 

65 - 5 different thermostats, Mainly bi.metal 
66  Magnetic brake - stops rotation instantly 
67 - Low pressure 3 level switch 
68 - Heavy duty 4 pole contactor - 24v coil 
69 - 225 watt pots 8 ohm 
70 - 225 watt pots 1000 ohm 
71 - 5 wire wound pots - 18, 33, 50, and 100 ohm 
72 - 1 1250 watt dimmer Ultra ref 5(20 
73 - 4 3 watt wire wound pots 50 ohm 
74 - 50 1/3 watt carbon film resistors food spread 10 values 
75 - 20.2 watt carbon resistors 10 values 
76 - 30 1 watt carbon resistors 15 dill values 
77 - 1 time reminder adiustable )50 wins 
78 - 5.5 amp stud rectifiers 400V 
79 - 4 2a bridge rectifiers 400V 
80 - 2 10a bridge rectifiers 30V 
81 - 2 30a panel mounting slydlok fuses 
82 - 4 porcelain fuse holders and fuses 
83 - 1 fluorescent choke - your choice - 15, 20, 30, 40 or 65 

watt 
- 10 1 mains voltage suppressor condensors 84 

85 - 1 mains shaded pole motor %" stack 
86 - 25" ali fan blades fit Y." shaft 
87 - 23" Plastic fan blades fit 'I." shaft 
88 - Mains motor suitable for above blades 
89 - 1 mains motor with gear box 1 rev per 24 hours 
90 - 1 mains motor with gear box 1 rev per 12 hours 
91 - 2 mains motor with gear box 16 rpm 
92 - 4 fluorescent starters suit 4 - 80 w tubes 

93 - 4 11 pin moulded bases for relays 
94 - 5870 valve bases 
95 - 4 skirted B9A valve bases 
96 - 1 thermostat for f ridge 
97 - 1 infra red fire element 1000 watts 
98 - 1 motorised stud switch ISM) 
99 - 5 assorted ferrite shapes 
100 - 3 ferrite magnets 
101 - 1 2% hours delay switch 
102 - 1 9v mains power supply unit 
103 - 1 6v mains power supply unit 
104 - 1 4%v mains power supply unit 
105-I  Spin flex plug and panel socket 
106 - 1 120 vibrating reed bleepers 
107 - 5" speaker size radio cabinet with handle 
108 -5 different multi way Push switches 
109- 10 'A" spindle type volume controls 
110- 10 slider type volume controls 
111 - 2 musical boxes Iless keys) 
112 - 1 heating pad 200 watts 
113 - 1 fm front end with tuning condensor 
114 - 1 1w amplifier Mullard 1172 

With most items quantity buyers get good discounts and 

save on postage costs. 

EX-G.P.O. TELEPHONES 
Black heavy type   E5.50 
Lightweight 746 type   £7.50 
Ex-G.P.O, Plug   £1.00 
Ex.G.P.O. socket   £1.00 

SOUND TO LIGHT UNIT 

Complete kit of parts for a three channel sound to light unit 
controlling over 2000 watts of lighting. Use this at home if you 
wish but it is plenty rugged enough for disco work. The unit is 
housed in an attractive two tone metal case and has controls for 
each channel, and a master on/off. The audio input and output 
are by %'• sockets and three panel mounting fuse holders provide 
thyristor protection. A four-pin plug and socket facilitate ease of 
connecting lamps. Special price is £14.95 in kit form. 

CAR STARTER/CHARGER KIT Flat Battery! Don't 
worry you will start your car in a few minutes with this unit - 250 
watt transformer 20 amp rectifiers, case and all parts with data 
£16.50 or without case E15.00. post paid. 

4/5A BATTERY CHARGER Transformer and rectifier 
£3.95 & El post, 3 kits £12. 

WALL MOUNTING ROOM THERMOSTAT 
By Danfoss has a really pretty two tone grey case with circular 
white scale and dial. Setting temperature from 0 -30  c - 13 amp 
250v contacts. Price (4.60. - 10 for £40. 

BLEEPERS 6 or 12v battery or transformer operated, ideal 
for using in alarm circuits but particularly suitable for can and 
motor cycle alarms. These give al oud shrill note. Price 699. 
1000 for £345. Juts made. 

PRESTEL UNITS 
These are brand new 
and we understand 
tested, came with 
manufacturer's 
guarantee now void 
as the manufacturer 
no longer trades. 
These originally 
sold for over £150. 
We offer them 
complete, except for 
7 plug in i.c.'s and price is only £14.95 (less than the value of the 
modem included). 
STABILISED POWER SUPPLY (Mahn Input) 
By LAMDA(USA)- Ideal for computer add-ons, d.c. output. 

Regulated for line volts and load current. Voltage regulation 
.1% with input variations up to 20% - load regulation 1% from 
no load tofu!l load-or full load to no load. Complete in heavy 
duty case- Models available: 5v-9A C23, 15v-1.2A £13.25, 24v-

2A E23. 

25A ELECTRICAL PROGRAMMER 
Learn in your sleep. Have radio playing and 
kettle boiling as you wake - switch on lights to 
ward off intruders - have a warm house to come 
home to. You can do all these and more. By a 
famous maker with 25 amp on/off switch. 
Independent 60 minute memory jogger. 
A beautiful unit at £2.50. 

TTOP OF THE POPS LIGHTING 

THIS MONTH'S SNIP., 
if you use our disco switch ONLY £6.90 
These have 12 x 10 amp changeover switches each 
rated at 10 amps so a whole street could easily be 
lit with one. Switches adjustable and could be set 
to give a running light, random flashes, etc. etc. 230  
volts main operation. Brand new, made by Honey-
well. Offered at apprnximately one third of cost. 

_----

COMPUTER DESKS 
Again available  Computer 
desks - size approx 4' x 2' x 
25" high formica covered, 
cost over £100 each. Our price 
only from £9.50- you must 
collect - hundreds supplied to 
schools. 

50 THINGS YOU CAN MAKE 
Things you can make include Multi range meter, Low 
ohms tester, AG. amps meter, Alarm clock, Soldering 
iron minder, Two way telephone, Memory logger, Live 
line tester. Continuity checker, etc. etc., and you will still 
have hundreds of parts for future projects. Our 10Kg 
parcel contains not less than 1,000 items .panel meters, 
timers, thermal trips, relays, switches, motors,drills, taps. 
and dies, tools, thermostats, coils, condensers, resistors, 
neons, earphone/microphones, nicad charger, power unit, 
90% are unused components. 

YOURS FOR ONLY £11.50 plus t3.UU post 

REVERSIBLE MOTOR WITH CONTROL GEAR 
Made by the famous Frame° Company this is a very robust motor 
size approximately 7%" long, 3%" dia. 3/8- shaft Tremendously 
powerful motor, almost impossible to stop. Ideal for operating 
stage curtains, sliding doors, ventilators etc.. even garage doors 
if adequately counterPalanced. We offer the motor complete 
with control gear as follows: 
1 Frarnco motor with gear box  1 push to start switch 
1 manual reversing & on/Off switch  2 limit stop switches 
£19.513 plus postage £2.50  1 circuit diag. of connections 

J. BULL (Electrical) Ltd. 
(Dept. RE), 34  36 AMERICA LANE, 

HA W ARDS HEATH, SUSSEX RH16 30U. 

Established 
30 YEARS 

Ex-Electricity Board. 
Guaranteed 12 months. 

VENNER TIME SWITCH 
Mains operated with 20 amp switch, one 
on and one off per 24 hrs. repeats daily 
automatically correcting for the lengthen-
ing or shortening day. An expensive time 
switch but you can have it for only £2.95. 
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 24 hrs. This makes 
ideal controller for the immersion heater. 
Price of adaptor kit is £2.30. 

EXTRACTOR FANS - MAINS OPERATED 
Woods extractor. 
5" - £5.75, Post £1.25. 
6" - £6.95, Post £1.25. 

5" Plannair extractor 
£6.50. Post £1.25. 

4"x 4" Muffin 115v. 
£4.50. 230v. 
Lb lb. Post 759. 

All the above ex-computer, 
those below are unused. 
4"  4" E8.50. Post 25P 
9" American made 

£11.50. post E2.00. 
Tangential Blower 10x3 
air outlet, dual speed 

£4.60. Post £1.50. 

TANGENTIAL BLOW HEATER 
by British Solartron. as 
used in best blow heaters. 
3Kw E6.95 complete 
with 'cold' 'half' and 'full' 
heat switch, safety cut 
out and connection diagram.  --

Please add post £1.50 for 1 or 3 for £2 

Still mailable: £4.95  £1.50 post or have 3 for £16  2.5 Kw KIT 

ROCKER SWITCHES standard size fit 11.5 x 28 mm cut 
out. Single pole on/off - 159 each 1000 for E75. Single pole 
changeover 20p each - 1000 for £100. Single pole changeover 
with centre off - 25p each - 1000 for £125. Single pole on/off 
with neon - 36p - 1000 for £180. 

ROCKER SWITCH DP/DT 15 amp 250 volts suitable for 
motor reversing etc. -4 59 - 100 for 04.50, 1000 for £230. 

MICRO SWITCHES V3 type all 25610 amp SPST 20o 
1000 -(100 Spdt 390 1000 -£150, very low tongue Sods 
490 1000 for £200. 

The AMSTRAD Stereo Tuner. 
This ready assembled unit is the ideal tuner for a music 
centre or an amplifier, it can also be quickly made into a 
personal stereo radio - easy to carry about and which will 
give you superb reception. 

Other uses are as a "get you to sleep radio", you could even 
take it with you louse in the lounge when the rest of the 
family want to view programmes in which you are not 
interested. You can listen to some music instead. 

Some of the features are: long wave band 115 - 170 KHz, 
medium wave band 525 - 1650 KHz. FM band 87 - 
108 MHz, mono, stereo & AFC switchable, fully assembled 
and fully aligned. Full wiring up data showing you how to 
connect to amplifier or headphones and details of suitable 
FM aerial (note ferrite rod aerial is included for medium and 
long wave bands. All made up on very compact board 

Offered at a fraction of its cost:  only 
£4.911 

MINIATURE WAFER SWITCHES 
2 pole, 2 way - 4 pole, 2 way - 3 pole, 3 way - 
4 pole, 3 way - 2 pole, 4 way - 3 pole, 4 way - 
2 pole, 6 way - 1 pole, 12 way. 
All at 290 each or 10 for £2.00 

MAIL ORDER TERMS: Cash P.O. or cheoue with order Orders under 
£20 add Et service charge. Monthly account orders accepted from 
schools and public companies. Access Pr 8/card orders accepted day or 
night. Hayward, Heath 10444/ 454563. Bulk orders: phone for quote. 
Snop open 9.00- 5.30, Mon to Fri, not Saturday. 

12 volt MOTOR BY SMITHS 
Made for use in cars, etc. these are very 
powerful and easily reversible. Size 
3%" long by 3" dia. They have a good 
length of Y." spindle - 
Price £3.45. 
Ditto, but double ended £4.25. 

MAINS MOTORS 
We have very large stocks of motors from 2 watts tot hp. Most at 
a price well below cost, let us know your requirements. 

IONISER KIT 
Refresh your home, office, shop, work room, etc. with a 
negative ION generator. Makes you feel better and work 
harder - a complete mains operated kit, case included. 

£11.95 plus £2.00 post. 

OTHER POPULAR PROJECTS 
R C Bridge Kit  £995 
3 Channel Sound to Light - with fully prepared metal case  £14.95 

Big Ear, listen through wails  £950 
Silent sentinel Ultra Sonic Transmitter and receiver  £9.50 

Car Light 'left on' alarm  E3  50 

Secret switch - fools friends and enemies alike .  E1.95 

3 - 30v Variable Power SuPPIY  £13  80 
2 Short & Medium wave Crystal Radio  E3  99 

3v to 16v Mains Power Supply Kit  £1.95 

Radio stethoscope - fault finding aid  £4 80  

Mug stop - emits piercing squark  £2S0 

Morse Trainer - complete with key  £299 

Drill control kit  E3  95 
Interrupted bean kit  £2  50 

Transmitter surveillance kit  £2  30 
Radio Mike  £6 90 

F M receiver kit - for surveillance or normal F M  £3 50 

Insulation Tester - electronic megger  £2 95 

Battery shaver or fluorescent from 12v  £6  90 
Matchbox Radio - receives Medium W e  £29S 

40 watt amp - hifi 20hz - 20kHz  £9  50 
115 Watt Amplifier 5Hr 25kHz  £13  50 

rower supply for 115 watt amps  £8 50 
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On examining a few meters, I found 
that some of them did not have any 

indication as to their internal resistance. 
From a practical point of view, this 
information is not essential. Choose a 
large value variable resistor such as 1Mfi 
and place it in series with the meter. Set 
the variable resistor to its maximum 
value and connect a test meter set to the 
voltage range across the meter and 
potentiometer. With the power supply 
that you have built connect the output 
terminals across the test meter. Turn the 
power supply on and adjust the output 
voltage with the aid of the test meter to 
its maximum required terminal voltage. 
For example, say you have built a 

power supply to operate at a terminal 
voltage of 13.8 volts. Adjust the output to, 
say, 15 volts and then adjust the variable 
resistor until the unknown meter reads 
fsd. Switch off the power supply and with 
the test meter measure the resistance 
value of the variable resistor. The value 
measured will be the value of the 
multiplier resistor required. 
The multiplier can consist of a small 

preset variable resistor or a solid carbon 
resistor. If the required value is not a 
common one, a resistor can be altered to 
obtain the  required value. This is 
achieved by selecting a solid carbon rod 
resistor whose value is just below the 
required value: using a small Swiss file, 
file across the body of the resistor taking 
the place of the potentiometer until the 
meter reads the required fsd. 
When selecting an ammeter to be used 

as a voltmeter it is wise to select an 
instrument that has the lowest possible 
maximum current to give fsd.  For 
example, should you select an ammeter 
with an fsd of, say, 100mA, then irrespec-
tive of the value of the multiplier needed 
to achieve fsd at maximum terminal 
voltage of the power supply, the volt-
meter will always draw 100mA from your 
power supply at fsd. 

The ammeter 
The majority of ammeters, whether 

found in the junk box or seen on a trade 
stall, have an fsd measured in microam-
peres or milliamperes. For the power 
supply builder, who normally requires 

CONSTRUCTING 
POWER 
SUPPLIES 

ROGER ALBAN GW3SPA 
CONTINUES HIS SERIES ON 

PSU CONSTRUCTION 
the ammeter to read load currents which 
will possibly be measured in amps, the 
ammeter must be connected in series 
with the load and the unwanted load 
current will have to bypass the meter by 
means of a resistor in parallel with it. This 
parallel resistor is known as a shunt. 

Shunt value 
To calculate the value of the shunt we 

need to examine Figure 23. Here we see 
the shunt resistor Rs in parallel with the 
ammeter. The load current IL passing 
through terminal A is split into two 
separate currents. 11 passes through the 
shunt resistor, and 12 passes through the 
ammeter. At terminal B the two currents 
recombine to form the load current IL . 
Therefore: 

IL = 11 4.  12 

Note that the voltage dropped across 
the shunt is also developed across the 
ammeter. It is necessary to select a 
suitable value of shunt resistor such that 
the maximum value of 12 achieves fsd of 
the ammeter. The voltage drop across Rs 
can be written as: 

V = Rs (IL — 12) 

and the voltage across the ammeter is 
V = 12 x r. As already explained the 
voltage across the shunt resistor is the 

IL  A  I Rs  11 13  IL 

12 12 

Fig 23 An ammeter with shunt resistor 

Test meter on 
• DC current range 

Variable 

voltage 

power 

supply 

Rs 

• 10 0 0k  
10 amps 

Fig 24 Test circuit to calibrate ammeter 

Du m my 
load 

same as the voltage across the ammeter. 
Therefore: 

Is X r = Rs (IL — 12) 

from which, dividing both sides of the 
equation by (IL — 12) we obtain: 

R — r x Is 
s  
(IL — Is) 

where Rs is the value of the shunt 
resistor, r is the internal resistance of the 
ammeter,  is the maximum load current 
to be read by the ammeter, and 12 is the 
fsd current for the ammeter. 
For example, I have obtained a meter 

which reads fsd for 1 milliamp, and the 
meter is required to measure the load 
current of a 10 amp power supply. The 
internal resistance of the meter is 
quoted as being 90 ohms. The value of 
shunt resistance to achieve an fsd of 10 
amps will be: 

R _  90 x 0-001  
S (10 — 0.001) 

_ 0-09 
9-999 

= 0-009 ohms 

From a practical point of view it would 
be difficult to accurately construct a 
resistor of such small value within the 
shack. However, there is a solution at 
hand. Assuming that the shack test meter 
is reasonably accurate, it can be used in 
series with the ammeter to determine 
the correct value of shunt resistor to 
obtain an accurate fsd. The test meter is 
connected in series with the ammeter 
and a dummy load as shown in the test 
circuit of Figure 24. 
The author did not have a suitable 

dummy load and had to construct one 
using components from the junk box and 
bits and pieces found around the house. I 
found some old half watt solid carbon rod 
resistors and, soldered them onto a tag 
board. The number of resistors con-
nected in parallel determines the max-
imum load current. I was unable to find 
any high wattage resistors and therefore 
was forced to resort to the dummy load 
shown in Figure 25. To keep the half watt 
resistors reasonably cool, the tag strip 
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POWER SUPPLIES  

containing resistors was immersed in old 
engine oil inside a discarded glass 
pickled onion jar. 
A 20mm length of wire is connected 

across the ammeter as the shunt resistor. 
The power supply is switched on and the 
terminal voltage adjusted until a reading 
is obtained on the ammeter. If the 
ammeter reading is higher than the test 
meter reading, then the length of wire 
used as a shunt is shortened by a small 
length until the ammeter and test meters 
indicate the same reading. If initially the 
ammeter reading is lower than the test 
meter reading, a longer piece of wire will 
need to be connected  across the 
ammeter. 
When the initial calibration has been 

achieved it is wise to check that the fsd 
reading of the ammeter is also correct by 
either altering the terminal voltage of 
the power supply or value of the dummy 
load or a combination of both to obtain 
full load current. 

Protection devices 
The enemy of the power supply is a 

short circuit load, which results in 
excessive load current: this can destroy 
the pass transistors and damage the 
rectifying diodes. The enemy of the load 
is excessive voltage, which is caused by 
either damage to the pass transistors or 
the voltage regulating integrated circuit, 
where the high unregulated dc voltage 
finds its way across the output terminals 
of the power supply. 
If one is constructing a fixed voltage 

power supply it is wise to design it such 
that the magnitude of the unregulated 
voltage is just sufficient to maintain 
voltage regulation, so that should the 
unregulated voltage find its way onto the 
output terminals of the supply, its 
magnitude will hopefully not damage or 
destroy the load. It is also possible to 
protect the power supply against a short 
circuit at the terminals by limiting the 
load current. 

Over-voltage protection 
The most popular method of protecting 

the load against over-voltage is to 
provide a thyristor across the output 
terminals which will provide a short 
circuit at the terminals if a condition of 
over-voltage is detected. This is known 
as providing crowbar protection. When 
the thyristor becomes short circuit it 
blows the power supply fuse. 
A typical circuit is shown in Figure 26. 

The value of the trip voltage is deter-
mined by the 500 ohm linear potentio-
meter. The Zener diode limits the 
minimum tripping voltage to the value of 
the Zener and also protects against 
unwanted voltage transients. The 100 
ohm resistor and the 1µF capacitor form 
a low-pass  filter  to  help  prevent 
unnecessary firing of the thyristor from 
occasional variations in the load. The 
0.01µF capacitor provides additional 
protection against voltage transients. 
The disadvantage of this circuit is that 

on every occasion that the thyristor fires, 
a fuse is blown and possibly the pass 
transistor is damaged. In addition, nui-
sance tripping can still occur as a result 
of rapid changes in load current, which 
causes voltage transients. 
Motorola have an integrated circuit, 

type MC3423P, which has an in-built 
precision reference voltage which is 
compared against the terminal voltage to 
determine the firing of the thyristor. 
Figure 27 shows a circuit incorporating 
this IC. The 1 kilohm linear potentio-
meter sets the value of the tripping 
voltage on pin 2. Pin 8 (via a 2.2 ohm 
resistor)  fires 

FS1 

Fuse 

Unregulated 

volt•Ile  Thyristor 

Tr1 

the thyristor. The 2.2 ohm resistor limits 
the output current from pin 8. It is 
interesting to note that the thyristor has 
been inserted on the unregulated side of 
the power supply to prevent the pass 
transistor Tr1 being damaged when the 
thyristor fires and blows the fuse FS1. 

Possible damage 
This brings me to another interesting 

point. The average firing time of the 
crowbar is a few microseconds. In that 
time interval there is a possibility that the 
load could be damaged, a case of closing 
the stable doors after the horse has 
bolted. Certainly, the fuse will take a 
longer time to blow, hence the reason for 
placing the thyristor on the unregulated 
side of the supply to prevent damage 
occurring to the pass transistor. 
In the past few years, many articles 

have been written on the virtues of using 
thyristors in crowbar protection circuits. 
Questions have been asked concerning 
the speed of operation and the protec-
tion this circuit offers to the power 
supply and load. The main disadvantage 
is that a fuse is blown on every occasion 
that the circuit is activated. 
I have considered all these points and 

have decided to discard the thyristor 
circuit in favour of a simple relay which 
will disconnect the load when over-
voltage is detected. The circuits illus-
trated in Figure 26 and Figure 27 can be 
modified to incorporate a relay. Figure 28 
shows the modified circuit based on the 
circuit illustrated in Figure 26. 
The sensing voltage is developed 

Fig 26 Typical crowbar circuit 

Voltage 

regulator 

10k 

Po wer 

supply terminal 

1k  voltage 
Lin 

1k 8 

Fig 27 Motorola MC3423P over-voltage protection circuit 
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 POWER SUPPLIES 
across the 10 kilohm potentiometer. 
Assuming the minimum emitter/base 
voltage of Tr1 for it to conduct is 0.6 volts, 
with the Zener diodes the minimum 
voltage to operate the relay will be 0.6 + 
4.7 = 5.3V. The 1 kilohm resistor and 0.1AF 
capacitor form a low-pass filter to 
prevent nuisance firing of the relay, the 
1kilohm resistor also limiting the base 
current of the transistor. The relay is 
taken to the positive side of the 
unregulated supply to increase the 
speed of operation of the relay at low 
regulated voltages. 

Take care! 
The minimum operating voltage of the 

relay is approximately 5.3 volts, and can 
be further reduced by reducing the 
voltage rating of the Zener diode. Care 
must be taken not to use a Zener diode 
with too low a voltage rating otherwise 
nuisance activating of the relay will 
occur as a result of transients. 
Under normal conditions the relay is 

de-energised and the relay contacts 
ALA/1 remain closed. The relay found in 
the junk box had contacts not rated at 10 
amps. However, the contacts are only 
operated when an over-voltage condi-
tion occurs. It is recommended that the 
voltage trip should be set off-load to 

Fig 28 Modified • 
over-voltage 
protection circuit 

avoid the relay contacts having to switch 
a high current load. A 0.1µF capacitor is 
placed across the relay contact ALA/1 as 
a spark quench. 
It is useful if you have a spare contact 

on the relay to provide some external 
indication that the relay has operated. A 
light emitting diode can provide an 
indication on the front panel. 
A diode has been placed across the 

transistor Tr1 to prevent the transistor 
being damaged by the high voltage 
generated by the inductance of the relay 

when the relay is de-energised. In 
practice this circuit has been used on a 
fixed voltage power supply delivering a 
terminal voltage of 13.8V. The 10 kilohm 
potentiometer has been replaced by a 
preset and the tripping value set to 15V. 
The circuit has been tested on a cheap 
CB set acting as a dummy load when the 
pass transistor emitter has been deliber-
ately connected to the collector. I am 
pleased to report that the set survived. 
Next month this theme continues with 

current limiting. 

SANDPIPER COMMUNICATIONS 
AERIALS (STAINLESS STEEL ELEMENTS) 

211iir cag rea r f   3 x  Collinear  £20.00  3.00  DIY Versions 

I  P&P 

120.00  4.00  Available in most models Also 4mtr 6E1 Yagi  £14.03  4.00 
10 El Yagi  £20.03  4.00  & 6mtr  PMR  Weather Satellite/s 
12 El Yagi  £26.00  4.03  70cm TV, 24cm TV and all one/off 
6 El Yaw Crossed  £23.00  4.00 
10 El Yagi Crossed  £28.00  4.00  frequencies. 

r iFfig ral Coll inear  £25.00  2.00  Power Splitters 
17 Element  £16.00  4.00 
Double Delta  £35.00  4.00  2 mtr 
8 Turn Helical  £35.00  4.00  70CM 
121106/23con &1134432ein  23/32cm 
Mobile Collinear  £25.00  2.00 
Base Collinear  £39.95  2.00 
20 Turn Helical  £33.00  4.00 
Para Delta  £45.00  5.00 
6ft 6in Parabolic Dish  £95.00  9.00 

2 way & 4 way 
Lots more available. 

,,,  FIBRE GLASS MASTS/TUBES 
49in to 1411in e.g. 192in dia = £5 per mtr. 

S A E F C•Ft P U LL LI S T S 
la MINI TIArlfP1 H SIIM- In E N Y AIREO, 

L L W VID C O N O„ ALIBIEFI D AIR E, PA M- O L. A11/1. 
o adl a - 137 0.4 2 5 

Delivery Cash/P.O. Return Cheque 7 Days 

RTTY and CW TRANSCEIVE 
No oxponals• terminal unit Is needed with our program, just a very simple interface. All the 
right features: split screen, type ahead, 26 saveable memories, auto CR/LF, autotrack CW to 250 
wpm. OSO review and more. If you rdroody hero a TU, it will give you, too, the same superb 
features. For CRA W, 11111C-11, VIC20 1+ at least 8k1. Tape £20. Interface kit £5, ready-made £20 
inc all connections (stage rig). 
CW-only version for SPECTRUM (no hardware needed) £12. 

And the m greed progra m for CE11114, M C A VIC20, MECTROIL SPECTRUM 

MORSE TUTOR Britain's best. Absolute beginner to over 40 wpm. Easy effective, with full 
learning guide. Tape £6. For 7.X81.16k also. 

LOCATOR 0TH or Maidenhead locator or 1St/long. Distances, headings, contest points, 
converts between locator and lat/tong. Tape £7. 

LOGBOOK Date, band, mode, call and remarks. Instant callsign search. Screen/printer output. 
VIC20 needs expansion. Tape £8. 

RAE MATHS All the practice and testing you need. With comprehensive reference sheet. Tape 
£9. For 7181-1131 also. 

Any CBM64 or VIC20 program on disk at £2 extra. BBC, please ask. Prices include VAT and p&p 
by return 1st class inland, airmail overseas. Channel Islands, Eire, BFPO Europe deduct 13%. 

technical software (REW) 
Fron, Upper Uandwrog 

Cae rnarfon, G wynedd 1154 7RF 
Tel: 0286 881880 

Power your radio, 
calculator, re-chargeable 
batteries, computerised 
robotic, model racing car, 
aircraft, CB and your next 
experiment ... 
...OUT OF THIN AIR! 

Now you can stop buying batteries! SOLAR ELECTRONICS 
have harnessed the power of daylight so you can power 
anything requiring up to 6!/2 volts at .470 amps (open circuit). 
Think of the applications. Think of the convenience. The first 
truly portable solar panel that you can plug straight into. 
230mm x 125mm x 7mm thick, complete with a 4-way adaptor 
plug; it works in good, normal daylight - or even electric light! 

Telephone for a free leaflet and introductory offer. 
Solar Electronics (Int.) Ltd., 284 Weyhill Road, 

Andover, Hampshire SPIO 3RA. Tel: (0264) 58822. 

SOLAR 
ELECTRONICS 
Solar Electronics (Int) Ltd. 
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AMATEUR RADIO 
 WORLD   

Compiled by Arthur C Gee G2UK 

Several very interesting meetings 
have been going on in London 

recently which should further the pros-
pects for amateur radio satellites in the 
near future. 
The  Microelectronics  Educational 
Programme (MEP) is funded by the 
Education  Department  of  England, 
Wales and Northern Ireland and is 
administered by the Council for Educa-
tion Technology for the United Kingdom. 
Their  immediate  programme  is to 
encourage the use of satellites in 
education and their first meeting, held in 
May last at the Institute of Physics, 
London,  was  entitled  'Satellites  in 
Education'. 
(Note: Since Arthur wrote this, the 
Government has announced a cut in the 
MEP's budget from O M to £2.2M, a 
return, no doubt, to Victorian values). 
Nineteen  people were  invited to 

attend, representing schools, colleges 
of further education, universities, sup-
pliers of satellite equipment for schools 
etc, and representatives of such bodies 
as AMSAT-UK. 
From earlier meetings and enquiries it 

had been established that there was 
sufficient interest in the subjectto justify 
forming a national group of those 
involved in the use of satellites in 
schools. The meeting in May confirmed 
that there was a need for the various 
groups to be more aware of each other's 
work and for the provision of an effective 
information service for schools, and that 
a single strong group would be better 
able to attract funds for development 
and supportive work. 
At the May meeting an initial National 

Co-ordinating Committee was selected 
and various members agreed to under-
take certain tasks. It was felt that all 
interests would best be served by 
structuring the activities at two levels: 
firstly with a wide representative Nat-
ional Committee and secondly with two 
special interest groups, viz, one for 
UoSAT and the other for meteorological 
satellites. 
The committee decided that their first 

actions should be devoted to producing 
information for use in schools, giving 
help and information to teachers think-
ing of becoming involved in satellite 
activities,  producing  an  information 
sheet explaining the purpose and struc-
ture of the group, and providing resource 

packs for schools. Other issues con-
sidered were the need for the evaluation 
of available materials and how to seek 
funding in a co-ordinated way for the 
longer term activities. 

RTTY speeds 
As we have mentioned in these notes 

on occasions in the past, there has been 
controversy over the speed at which 
amateur  radio  teleprinting  (RTTY) 
should be officially standardised ever 
since the mode became operative in this 
country. When RTTY first started in 
Britain some 25 years or more ago, the 
only machines available were surplus 
Type 3 Creed teleprinters. These worked 
at a speed of 50 bauds. When the mode 
became  established,  RTTY  CISOs 
between amateurs in this country and 
those overseas began to take place, 
particularly with the USA where the 
mode was already quite popular. Unfor-
tunately the teleprinters in the USA 
worked at a speed of 45 bauds, so their 
equipment was not compatible with ours. 
A right royal battle ensued as to which 
speed should be used, and in the end it 
was agreed that we should adopt the 
American  speed  and  modify  our 
machines to make them work on the 
American speed of 45 bauds. 
However, since those early days an 

international agreement has been made 
by the professionals to use 50 bauds as 
the International Standard for Telex. 
This has now come into general use, 
which means that surplus teleprinters, 
which are still the main source of 
machines for amateur use, are mostly for 
50 bauds. 
Over the years, moves have been made 

by a number of RTTY enthusiasts to get 
the 45 baud speed changed to 50 bauds 
as the 'standard' amateur radio RTTY 
speed. The controversy was introduced 
into the Region 1 IARU Conference at 
Brighton in 1981. On that occasion it was 
agreed that whilst the IARU would not 
recommend  making  the  change 
immediately, every endeavour should be 
made to encourage the change from 45 to 
50 bauds. The matter was raised again at 
the recent IARU Conference in Sicily, 
when again the 50 baud rate was 
confirmed as that preferred. However, in 
spite of such official recommendations, 
45 bauds continues to be widely used, 
particularly for international QS0s. 

50MHz — new allocation 
As those readers who are interested in 

amateur radio affairs will already know, 
the Minister of State for Industry and 
Technology announced on 28 June last 
that the radio frequency band of 50 to 
50.5MHz was to be allocated to the UK 
Radio Amateur Service. 
The RSGB has been negotiating with 

the UK Licensing Authorities for some 
years for an allocation in this band, and it 
is good to see that they have at last been 
successful. The experimental allocation 
recently given has shown the potential of 
this band for both local and DX working, 
and it has become apparent that radio 
amateurs could make good use of this 
allocation. The UK is the first country in 
IARU Region 1 to get an allocation in this 
band. Regions 2 and 3, ie North and South 
America, Australasia and Southern Asia, 
already have such an allocation, which is 
50 to 54MHz. The terms of the allocation 
and the starting date have yet to be 
announced. 
In view of the fact that several 

European countries are still using Band I 
for broadcasting, attention will have to 
be paid to the conditions under which UK 
amateurs can use 50MHz. The RSGB has 
already started discussions with the DTI 
on these points and it is hoped that 
amateur activity can begin later this year. 
It will be interesting to see what use is 

made  of  this  band.  So  far,  the 
experimentalists who have been devot-
ing their attention to it have been 
primarily interested in propagation stu-
dies. These have needed pretty elabo-
rate.aerial arrays, good receiving equip-
ment with pre-amplifiers, and so on. 

Not understood 
The 50MHz band is a most interesting 

one, with several different types of 
propagation operating in ways which are 
not fully understood. In an article by 
Mike Bosch ZS2FM, published in the 
April/May 1985 issue of Radio ZS and 
entitled 'Aiming for Optimum Perform-
ance on 50MHz', some experimental 
work is described with a view to over-
coming the insensitivity of the average 
commercial six metre rig. One inter-
esting result reported was that signals 
unreadable on SSB due to very noisy 
conditions could be retrieved on FM by 
increasing the RF pre-amplification up to 
a point just before limiting occurs. The 
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level has to be determined experi-
mentally and results in the FM receiver 
becoming  hypersensitive  to  weak 
signals. 
The author points out that solid-state 

devices have been designed for a given 
range of frequencies and should there-
fore be selected for the band desired. He 
gives a list of such devices with their 
noise figures which are suitable for 
50MHz operation. 
There is thus a good deal of useful 

experimental work still to be done in 
numerous aspects of 50MHz work. The 
writer was licensed in the days when we 
had an allocation in the 56MHz region, 
and can well remember the excitement 
when a QS° was made with an Italian 
station on a band which had previously 
given only local QS0s. Up until then one 
had no idea that this frequency would 
provide long distance communication. 
As was said on the GB2RS News 

Bulletin recently: 'Just to whet the 
appetite,  the  50MHz  beacon  at 
Headquarters, GB3NHQ, was heard in 
the USA on 23 June in the States of 
Washington and Maine, and during the 
very early hours of 3 July a number of UK 
50 MHz permit holders had contacts with 
stations in the north-east USA. Amongst 
them,  G3OSS  had  a contact with 

WA1OUB with a 5 and 9 report sent and 
with W2CAP/1 on CW with reports of 5-4-9 
being sent and 4-4-9 being received.' The 
propagation mechanism producing this 
opening is not known but is a sample of 
things to come! 
No doubt there will be some who will 

want to use 50MHz solely for less 
sophisticated  local  communication. 
Let's hope things will be arranged so that 
both outlooks can be satisfied. 

Successful SS W 
Most readers will  know that the 

Challenger space shuttle got away 
eventually, and they may have seen from 
the coverage on TV that Dr Tony England 
WOORE was able to carry out some 
amateur radio contacts with Earth sta-
tions and also do some SSTV experi-
ments with them. The latter proved to be 
particularly successful when the shuttle 
was within range of this country. 
Viewers will have seen the RSGB's HQ 

station and some of the SSTV results. 
Besides the contacts with RSGB HQ, 
WOORE had contacts with a school radio 
club and several amateurs. Mention must 
be made of Rod Clews G3CDK, of 
Wallington, Surrey, who went to great 
lengths to plan for the event. His efforts 
were deservedly successful. Among 

SS W p/c from Challenger of Tony England 
WOORE, recieved on 145.550 on 3 August 

others who received SSTV was Terry 
Weatherley G3WDI, one of our contribu-
tors. Terry lives close to your scribe, and I 
am most grateful to him for the SSTV 
photo of WOORE reproduced here. This 
was recorded and reproduced by Terry 
on his own equipment and we must 
extend our congratulations to him for 
such successful results. 
Signals from the shuttle were excel-

lent at times, both speech and SSTV 
signals reaching strengths of S8 to 9. 
Your scribe got good quality and entirely 
intelligible speech on several orbits. So 
another chapter of successful 'high tech' 
activity has now to be added to the 
achievements of radio amateurs.  lwl 

Intruder alarms and accessories 
A COMPLETE 
SECURITY 
SYSTEM 
FOR ONLY 
£39.95 V.A.T. 
contains. 
Control Unit 
Enclosure & mechanical fixings 
Key Switch & 2 keys 
L E 
55" Horn Speaker 
4 high quality surface mounting Magnetic Switches 

, 
CA 1250 
HW 1250 
KS 3901 
LED 1 
HS 588 
MS 1025 

With only a few hours of your time it is possible to assemble and install an 
effective security system to protect your family and property, at the wearingly 
low cost of E39.95 + VA T. No compromises have been made and no corners 
have been cut. The outstanding value results from volume production and 
direct supply Assembly is straightforward with the detailed instructions 
proHded. When installed you can entoy the peace of mind that results from a 
secure home Should you wish to increase the level of security. the system may 
be extended at any time with additional magnetic switches. pressure pads or 
ultrasonic sensors Don't wait until it's too late-order today 
Order Code CS 1370 

EXTENDED SYSTEM CS 1480 Price £62.50 + 
This system contains, in addition to the CS 1370. an ultrasonic detector type 
US 5063+ its enclosure, an additional horn speaker and a further 2 magnetic 
switches. This system represents outstanding value for money for the high 
level of security provided 
Order Coda CS 1480 

ALARM CONTRO 
UNIT 
CA 1250 

Price £19.95+V.A1 
The heart of any alarm system is the control 
unit The CA 12500ffers every possible feature 
that is likely to be required when constructing a 
system  whether  a highly  sophisticated 
installation or simply controlling a single 
magnetic switch on the front door 

• Built-in electronic wen drives 2 loud 
speakers 
• Provides exit and entrance delays together 
with fixed alarm time 
• Battery back-up with trickle charge facility 
• Operates with magnetic switches. pressure 
Pads, ultrasonic or 1.6. units 
• Anti-tamper and panic facility 
• Stabilised output voltage 
• 2 operating modes full alarmenti tamper 
and panic facility 
• Screw connections for ease of installation 
• Separate relay contacts for external loads 
• Test loop facility 

TIMER SWITCH & POWER SUPPLY MODULE 
DP 3570 Price £13.95 + VAT. 
The DP 3570 consists ol an adjustable timer switch and stabilised 12V power 
supply for use in a wide range of applications including security, lighting control 
and automatic switching. 
The timer section of the module provides switching of loads up to 3A for pre 
set times, the duration of which may be set by the user to between 10 secs and 
5 mint The timed period may be triggered by the opening of a loop or the 
closing  of  external  contact,  with  the  timed  period  commencing 
instantaneously or delayed to provide a form of entrance delay 
The power supply section of the module provides a 12V output of up to 250mA 
which is sufficient for most applications The module operates from either 
240V arc supply or a 12V battery for which trickle charge facilities are included 
Connections to the module are by means of screw terminal connectors with no 
soldering needed 

For mounting the unit an attractive moulded 
enclosure is available, 

ME 357 only f2.85 + VAT 

SELF-CONTAINED ULTRASONIC 
ALARM UNIT CK 5063  only £37.00 + V.A.T. 

Requires no installation. Easily assembled using our 
professionally built and tested modules 

Adjustable range unto 251t 
•Butlein entrance and exit delay 
•Bialt-in timed alarm 
•Key operated switch -Off. Test and Operate 
•Provision for an extension speaker 
•Fully self-contained 
•Uses US 5063, RSL 1865 Key Switch 3901. 
3- Speaker 3515 

Now ou can assemble a really effective intruder alarm at this low price using 
tried  nd tested Riscomp modules. Supplied with full instructions, the kit 
conta ns everything necessary to provide an effective warning system for your 
hous or flat. With a buitein LED indicator and test position the unit is easily set. 
up requiring no installation. It may simply be placed on a cupboard or desk. 
Movement within its range wit then cause the builtin siren to pr oduce a 
tenet ahng 904b5 of sound or even 110dbs with an additional speaker All 
pans included and supplied with full instructions for ease of assembly Sore 
200a 180 x 70mm Order as C'S 5063 

RiSCOMP 
LIMITED 

Dept HE W 31 

21 Duke Street, 

Princes Risborough, 

Bucks HP17 OAT 

Princes Risborough (084 44) 6326 

HARDWARE KIT 
HW 1250 

only 
£9.50 
+ VAT. 

This attractive case is designed to house the 
control unit CA  1250  together with the 
appiopriate LED indicators and key switch. 
Supplied with the necessary mounting pillars 
and punched front panel the unit is given a 
professional appearance by an adhesive silk 
screened label.  Sire 200  1800 700En 

SIREN & POWER 
SUPPLY 
MODULE 
PSI. 1865 
only 
£9.95 + VAT .'-
A complete siren and power supply module 
which is capable of providing sound levels of 
110dbs a1 2 metres when used with a horn 
speaker  In addition, the unit provides a 
stabilised  12V output up to  100rnA  A 
switching relay is also included so that the unit 
may be used in conjunction with the US 5063 
to form a complete alarm 

DIGITAL ULTRASONIC 
DETECTOR 
US 5063  4111 

only 
£13.95 + VAT. 

INFRA-RED SYSTEM IR 1470 only £25.61+VAI 
Consisting of separate transmitter and receiver both of which are housed in 
atrractive moulded cases, the system provides an invisible modulated beam 
over distances of up to 50ft operating a relay when the beam is broken 
Intended for use in security systems, but also ideal for photographic and 

measurement applications.  Sire 80a hOe 35rnm 

• 3 levels of discrimination against false alarms 
•Crystal control for greater stability 
*Adjustable range up 102b11 

delays  •12V operation 
This advanced module uses digital signal processing to provide the 
highest level of sensitivity whilst discriminating against potential false 
alarm conditions 

RISCOMP 
THE SECURITY 
SPECIRLISTS I 

Add 15% PAT to aii prices  Saturday 9 00 to 1 00 p m 
Add 70p post and packing to all orders  SAE with all enquinek 
Units on derbonstratron  Order by ,okrbbOno or Po., 
Shop hours 906 to 535 p n)  using  +- — 
Closed Wednesday  E i rout credit card  

ULTRASONIC MODULE 
ENCLOSURE 

only  • 
£2.95 
+ VAT. 

Suitable metal enclosure for housing an 
individual ultrasonic module type US 5063 or 
US  4012.  Supplied  with  the  necessary 
mounting pillars and screws etc. For US 5063 

order SC 5063. for US 4012 order SC 4012 

FULL 
RANGE OF 
ACCESSORIES 
STOCKED 

SEND SAE FOR 
DETAILS 
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PHONE 

0474 60521 

INTEGRATED CIRCUITS 
AN121  2.20 
402140  *AO 
AN239  2.50 
AN240P  2.80 
AN284  2.50 
AN612  2.16 
AN362L  2.50 
AN7140  3.50 
AN7145  3.60 
407115M 3.96 
A97150  2.96 
94521  3.38 
C41352E 1.76 
C43086  0.40 
C431236 1.09 
C431401 1.16 
ETT6016  2.50 
H413394 2.96 
HA1366W 2.75 
HAI 377  3.50 
HA1756W 1510 
H41551  2.96 
1A1230  1.95 
144102  2.95 
144110  2.95 
141001P  1.05 
1A1420  1.05 
L44430  2.50 
1A4400  4.15 
1A4422  2.50 
1*4461  3.95 
107120  3.25 
1C7130  3.60 
1C7131  5.00 
1C7137  5.50 
LMI011  3.15 
LM324N  0.45 
LM38098 1.50 
1M380N8 1.76 
1M3831  2.96 
LM390N  3.50 
1.4515131 2.30 
4451551  2.96 
M515211  1.50 
M937I2  3.00 
1.1133756  2.50 
MC13070 1.00 
MCI 310P 1.96 
MC1327  1.70 
MC13270 0.95 
MC1349P 1.20 
_MC 1350P 0.95  

SEMICONDUCTORS 

MC1351P 1.50 
MC1357  235 
MC1356  1.58 
MC11518CP 
7.50 
MC1495  3.00 
MC1496  1.25 
MC1151060 

7.95 
MC1723  0.60 
MC3357  2.75 
MC31011 2.50 
M12310  1.76 
M12329  2.50 
MSM5807 5.75 
PLL024  5.75 
SA45004 3.50 
SAAI025 7.25 
SA95an.9 1.75 
SA55705 1.75 
SA0580  2.56 
SA/SB/T/U 

1.00 
S190113  7.96 
5191713  6.56 
S‘1310  1.90 
011327  1.10 
$113270 1.10 
5076033N 3.95 
SN76013N 3.05 
SN78023N 3.96 
5N76033N 3.95 
SN76110N 049 
SN76115N 1.25 
SN7613I N 1.30 
50762260N 

2.95 
SN76227N 1.06 
50765330 1.61/ 
50765449 2.65 
5076570N 1.00 
SN76650N 1.15 
SN766609 0.90 
STK014  7.05 
S16015  5.96 
S1K025 11.95 
STK043  9.80 
5160713 11.96 
876415  7.95 
S76433  5.96 
S1K435  7.96 

S1K437  7.911 
S16439  7.95 
S16161  11.50 
14706IAP 1.50 
1A71013P  1.50 
TA7120P  1.86 
147129P 2.50 
TA7130P  1.50 
147137P  1.00 
TA7176AP 2.95 
147193P  3.98 
1A7203  2.95 
1A7204P  2.16 
TA7205AP 1.15 
1472224P 1.00 
147227P  4.25 
TA7310P  1.00 
1A7313AP 2.96 
1473140  2.99 
1A7137P  1.00 
1A7314P  2.96 
1A7321P  2.25 
147809P  3.95 
TA761IAP 2.96 
TAA3104 1.96 
TAA3204 1.95 
TAA3504 1.96 
144570  1.95 
1AA661B 1.95 
TAA700  1.70 
1134120AS/8i-

1.00 
1EI4395  1.00 
1BA396  0.75 
TBA4400 2.56 
11344800 1.25 
TBA510  2.50 
TBA5100 2.50 
T8A520  1.10 
10A5200 1.10 
10A530  1.10 
TBA5300 1.10 
19A540  1.25 
1045100 1.35 
1845500 1.96 
TBA5600 1.46 
10A5600 1.45 
19A570  1.00 
TBA641412 

3.50 
11346519 2.50 

P.M. COMPONENTS LTD  TELEX 
(SELECTRON HOUSE, SPRINGHEAD ENTERPRISE PARK  966371 

GRAVESEND, KENT DA11 8HD  TOS PM 

10A7204 2.45 
11347500 2.66 
TBA830  0.50 

1.55 
TBA8100 1.06 
TBA820M 0.75 
10A8200 1.45 
18A890  2.90 
TBA920  1.65 
TBA950/2X 

2.35 
10A990  1.40 
TBA9900 1.49 
1CA270  1.80 
TC4270S0 

1.50 
TCA650  2.50 
TC48/21)  2.95 
TC48305 1.95 
1CA900  2.60 
1C4940  1.96 
104140  2.20 
10A1001  1.96 
104100241.95 
T0410034 3.96 
T0410044 5.96 
T0/110064 2.80 
TDA1010 2.15 
10A1035 2.50 
10A1037 1.95 
1041044 2.15 
TDA1170 1.95 
1041190 2.10 
104127003.95 
1041327 1.70 
1042002  1.95 
1042003 2.96 
TDA2010 1.96 
10*2020 2.95 
10A2030 2.80 
1042140 3.96 
1042151  1.96 
1042160 2.60 
T0A2190 3.95 
1042521  3.25 
1042522 1.95 
1042523 2.05 
10A2524  1.95 
10A2530 1.95 
10A2532  1.95 
1042540 1.95 
1042541  2.15 
1042580 2.13 
10 42571  2.95 

1D42561  2.92 
1042562 2.95 
10A2593 2.98 
10A2600 6.50 
1042810 2.50 
T0A28114 1.05 
1042810 3.50 
104281304 2.75 
10A2890 2.431 
TDA3310 2.96 
1D44800 2.50 
10A9503 3.15 
10A3560 328 
1E41009  1.35 
UPC513644 2.98 
UPC575C2 

2.75 
UPC1025H 

1.165 
UPCI028H 

1.95 
U00103211 

1.50 
UPCI156H 

275 
UPCI158H 

0.75 
UPC116702 

1.96 
UPC1181H 

1.25 
UPC1182H 

2.95 
UPC 119544 

3.96 
U0C1191V 1.50 
UPC1350C 

2.95 
UPC I353C 

2.40 
UPC1365C 

3.05 
UPC2002H 

1.96 
555  0.36 
556  0.60 
723  0.50 
741  0.35 
747  0.50 
748  0.35 
7808  0.90 
7805  0.55 
7812  0.65 
7815  0.66 

4.4112  0.25 
AC126  0.45 
AC127  0.20 
AC128  0.25 
ACI28K  0.32 
AC141  0.25 
AC141K  0.34 
40142K  0.30 
AC178  0.22 
4C1786  0.31 
AC187  0.25 
4C1871(  0.28 
AC188  0.25 
ACI 88K  0.37 
40142  0.79 
AD143  022 
A13119  0.70 
40161  0.39 
40162  0.30 
AD181/2  0.90 
AF106  0.50 
AFI14  1.90 
AF121  0.00 
AF124  0.66 
AF125  0.35 
AF126  0.32 
AFI 27  0.55 
AFI39  0.40 
AFI 50  0.60 
AFI 78  1.96 
AF239  0.42 
AU106  4.50 
AU107  3.50 
AUI 1D  3.50 
AY102  2.95 
BC107A  0.11 
0C107B  0.11 
BC108  0.10 
901084  0.11 
9C10813  0.12 
BC109  0.10 
BC109B  0.12 
BC109C  0.12 
BC1144  0.09 
8C116A  0.15 
BC117  0.19 
BC119  0.24 
BCI 25  0.25 
BC139  0.20 
EIC140  0.31 
BC141  0.25 
BC142  0.21 
130143  0.24 
BC1474  0.12 
8C147B  0.12 
0C148A  0.09 
1301485  0.09 
BCI49  0.09 
BC153  0.30 
BC157  0.12 
130158  0.09 
80159  0.09 
BC161  0.29 
BCI7013  0.15 
BC171  0.09 
BC1714  0.10 
BC17113  0.10 
BC172  0.10 
0C1 72B  0.10 
0C1 72C  0.10 
EIC17313  0.10 

BC174  0.09 
8C1744  0.09 
BCI 77  0.15 
C178  0.15 

BC182  0.10 
BCI82LB 0.10 
BC183  0.10 
BC183L  0.09 
8C18416 0.09 
BC204  0.10 
BC2078  0.13 
BC208B  0.13 
BC212  0.09 
BC2121  0.09 
BC21214 0.09 
BC213  0.09 
0C2131.  0.09 
13C211  0.09 
BC2I4C  0.09 
BC214L  0.09 
BC2370  0.09 
SC238  0.09 
BC239  0.12 
502514  0.12 
8C2524  0.15 
BC258  0.25 
8C2584  0.39 
BC2/34  0.30 
BC300  0.30 
BC301  0.30 
BC303  0.26 
EIC3078  0.09 
BC327  0.10 
BC328  0.10 
BC337  0.10 
BC338  0.09 
BC347A  0.13 
EIC4131  0.35 
BC478  0.20 
BC527  0.20 
BC547  0.10 
BC548  0.10 
8C5494  0.10 
BC550  0.14 
BC557  0.08 
80557E1  0.08 
BC558  0.10 
8C639/10 0.30 
8C7334  1.60 
90115  0.30 
90124P  0.59 
00131  0.42 
60132  0.42 
813133  0.40 
BD135  0.30 
130136  0.30 
80137  0.32 
130138  0.30 
80139  0.32 
813140  0.30 
130144  1.10 
BD150C  0.29 
BD159  0.06 
80160  1.50 
813166  0.55 
90179  0.72 
130182  0.70 
B0201  023 
80202  0.65 
80203  0.78 
BD204  0.70 
513222  0.46 
80223  0.59 
80225  0.48 
130232  0.35 
BD233  0.35 
130234  0.35 
80236  0.40 
E10237  0.40 

00238 
130242 
BD248 
B0376 
130410 
130434 
130437 
1313438 
BD520 
50538 
50597 
130701 
BD702 
130707 
(MX32 
BF115 
BF119 
BF127 
BF154 
13F158 
Brie° 
80167 
BF 173 
ElF177 
BF178 
BFI 79 
13E180 
I3F181 
BF I 82 
BF183 
BF184 
13F185 
I3F194 
BE195 
BF196 
BF197 
OF 198 
BF199 
BF200 
BF241 
BF245 
BF257 
BF258 
BF259 
BF27I 
BF273 
BF338 
BF337 
BF338 
BF355 
BF362 
BF363 
BF371 
BF394 
13F422 
13F423 

BF457 
SPIN 
ElF487 
BF595 
BF597 
BFR39 
BFR40 
BFR81 
BFRI38 
BE 893 
BFR9I 
BFT42 
BFT43 
BFW61 
BFW92 
BF 029 
BFX81 
BFX85 
BFX(16 

0.40 
0.65 
0.75 
0.32 
0.65 
0.68 
0.75 
0.75 
0.66 
0.68 
0.96 
1.25 
1.25 
0.90 
1.50 
0.38 
0.95 
0.39 
0.20 
0.22 
0.27 
0.27 
0.22 
0.38 
0.26 
0.34 
0.29 
0.29 
0.20 
0.29 
0.28 
0.28 
0.11 
0.11 
0.11 
0.11 
0.16 
0.14 
0.40 
0.15 
0.30 
0.20 
0.28 
0.25 
0.25 
0.15 
0.34 
0.29 
0.32 
0.37 
0.36 
0.66 
0.25 
0.19 
0.32 
0.25 
0.32 
0.30 
0.65 
0.23 
0.25 
0.23 
0.23 
0.25 
0.30 
1.50 
1.75 
0.36 
0.35 
0.00 
0.85 
0.30 
0.26 
0.32 
0.30 

BFX88  0.25 
BFY50  0.21 
BFY5I  0.21 
BFY52  0.25 
BFY90  0.77 
B1948  1.75 
139100  0.26 
BRIO)  a mp 
651103  0.55 
09303  0.95 
13904413 1.15 
BRY39  0.4e 
011004/020 M 
81106  1.49 
07116  1.20 
01119  3.15 
131120  1.66 
BUI 05  1.95 
BUICA  1.09 
BU124  1.25 
BUI 25  1.25 
BU128  1.60 
BU M  1.56 
BU205  1.30 
BU206  1.39 
BUSAIA  1.82 
9U2080  1.06 
BU326  1.20 
9U326S  1.80 
BU407  1.24 
BU500  2.25 
8U5084  1.95 
BU526  1.90 
13U807  2.25 
BUY20  2.15 
BU1698  1.70 
MJ3000  1.90 
MJE340  0.40 
MJE350 
MJE520  0.48 
MJE2955 
MPS413  0.29 
MPS492  0.30 
M9F237  4.95 
MRF4504 

13.96 
M9F453 17.50 
MRF454 26.50 
M9F455 17.50 
M9F475  2.96 
M9F477 10.00 
0C1 SW  1.95 
0C23  1.50 
0029  2.211 
0C36  2.25 
0C42  0.70 
0C4-1  0.76 
0015  0.55 
0070  0.45 
0071  0.80 
0075  0.96 
0081  0.60 
OC16W  2.00 
9200813  1.85 
9201013  1.85 
92322  0.50 
R2323  0.80 
92540  2.45 

RCA18334 0.90 
9C416335 0.00 
520600  0.95 
SKE5F  1.45 
TIP29  0.40 
1IP29C  0.42 
TIP30C  0.43 
1IP31C  0.55 

1IP32C  0.42 
1IP33C  0.95 
11P340  0.95 
1IP414  0.45 
TIP41C  0.45 
1IP42C  0.47 
T1P47  0.65 
7IP120  0.60 
1IP125  0.65 
7I0142  1.75 
7I0146  2.75 
110161  2.95 
11P2955  0.00 
1103055  0.55 
TIS91  0.20 
1V106/2  1.50 
ZRF0012 16.00 
20110)  11.50 
201308  1.35 
201711  0.30 
202219  0.20 
202505  0.40 
203C63  0.40 
203054  0.59 
203055  0.32 
203702  0.12 
203703  0.12 
203701  0.12 
203705  0.20 
203706  0.12 
203708  0.12 
2N3733  9.50 
203773  2.75 
2N3792  1.35 
204280  3.50 
204127  1.95 
204444  1.18 
205294  0.42 
205296  0.45 
205298  0.130 
205485  0.45 
205196  0.95 
254329  0.96 
254715  0.00 
250495  0.80 
250496  0.80 
2SC9310 0.95 
2501096  0.90 
2SC1106  2.50 
25C11721 220 
2SC1173 1.19 
2SC1306  140 
25C1307  1.75 
2SC1364  0.80 
25C1449  0.50 
25C1678  1.25 
25C1909  1.45 
25C1945  2.56 
2SC1963  0.56 
25C1967  040 
2SC19159  1.06 
2502028  1.15 
2502029  1.05 
25C2078  1.46 
25C2091  0.35 
25C2096  2.96 
25C2166  1.95 
2502314  0.80 
2502371  0.35 
2509310 0.06 
150231  0.50 
250325E  1.95 
30211  2.96 
38698  0.95 

NEW BRANDED CATHODE RAY TUBES- Plo ws allow addltionsl ea per tubs for **Map 
41865/20 
AW38.11 
CME822W 
CME822GH 
CME142110H 
CME1428W 
CME1523W 
CME14310H 
CMEI131W 
CME202GH 
CME2024W 
CME2325W 
CM E3128W 
CM E31320 H 
CM E3155W 
CRE1400 
CV129 
CVI450 
CV15213 
CV2I85 
CV2191 
CV2I93 
CV5I19 
CV5320 
CVX3EM 
129-110GH 
O10-2100H 
010-21001168E1 
1310-2300H 
010-2300M 
010/2930Y/90 
D13-30GH 

013-47014/26 
1313-470H 
1313-51G1/26 
O13-510M/26 
D13-450011/01 
013-471011/26 
013-6000M 
D13-610GH 
013411044 
D13411GM 
013430011 
D14-150011 
014-1500M 
014-172044/54 
D14-17209 
014-1720V 
D14-173014 

: 

31019 

£25.50 

49168 
£34.50 * Video head cleaning tape (VHS' 

Auto Wet/Dry)  0150 

P538  *Video Head Aerosol Cleaner 00.85 
£40.60 * Video Copying Wed and connec-

tor kit 'ZV*  £7.95' 

DIODES 

08.00 
25.00 
19.00 
25.00 
46.00 
39.00 
39.00 
39.00 
39.00 
46.00 
45.00 
46.00 
46.00 
45.00 
48.00 
25.00 
89.00 
35.00 
19.00 
15.00 
19.00 
15.00 
118.00 
55.00 
55.00 
39.50 
45.00 
68.00 
35.00 
38.00 
86.00 
49.50 

09.00 
65.00 
55.00 
55.00 
55.00 
55.00 
59.00 
59.00 
59.00 
59.00 
59.00 
75.00 
75.00 
59.00 
513.00 
55.00 
55.00 

011-17309 
014-181044/98 
014-1810J 
O14-181GM 
011-1810M5O 
014-1820H 
014-20013E 
D14-20004/50 
014-2000M 
011-2100H 
011-2700H/50 
011-310W 
011-3200H/82 
014-3100H/KM 
014-3106A 
015-100GH 
016-100G 44/65 
1318-1000H/67 
1316-100044/79 
O18-10001497 
1318-180GH 
D21-10GH 
0B7 36 
13137.36 
007.5 
00732 
DH3.91 
0447.91 
0015 
DP7 6 
DN 13.78 
F18-10IGM 
F16-101LD 
F21-130GR 
F21-130LC 
031-100M 
F31-10GR 
F31-10LC 
F31-1OLD 
F31-121C 
F31-12LD 
F31-1309 
F31-13LD 
031-1310 
F11-12310 
F41-1411.0 
F41-142LC 
M7-120W 
M14-100GM 
M14.100LC 
M17-15IGVR 
M17-1511213.- -._  

VIDEO SPARES 
H MOS 

Suitable to  Ferguson 3V00, 3V01, 
3V06, 3V16, 3V22, 34/23. 3V24, 3V29, 
3V30, 3V31, 8903 and many JVC, Aka,, 
Nordmende, Telefunken. 

Suitable for National Panasonic 
NV333340,2000,3000, 7 09, 7200, 7500. 
8170  8400,  13600,  9610F,  9620, 
Blaupunkt RTV 100E, 200, 202, 211, 
222, 320 RTX100, 200, 224. 

Suitable for Sony CO. C6, Cl. 6000. 
8080 Toshiba V5470. 4/8600. V87110. 

55.00 
55.00 
0200 
53.00 
59.00 
59.00 
89.00 
95.00 
75.00 
75.00 
75.00 
110.00 
95.00 
45.00 
46.00 
815.00 
09.00 
95.00 
09.00 
05.00 
89.00 
05.00 
38.00 
55.00 
58.00 
48.00 
55.00 
40.00 
38.00 
35.00 
35.00 
75.00 
75.00 
76.00 
75.00 
75.00 
75.00 
76.00 
75.00 
78.00 
76.00 
75.00 
75.00 
75.00 
156.00 
188.00 
195.00 
19.00 
46.00 
46.00 
175.00 
175.00 

M19-103W 
M23-110GH 
M23-1120M 
M23-11201V 
M23-1120W 
M23-112KA 
M23-112LD 
M24-120GM 
M21-1201.0 
M24-120WAR 
M24-1210H 
M28-12GH 
M28-131C 
M28-13L0 
M28-13011 
M213-13109 
M28-133GH 
M31-101GH 
M31-182GR 
M31-11123V 
M31-184W 
M31-184GH 
M31-184P31 
M31-196W 
M31-190GH 
M31-190GR 
M31-190LA 
M31-1910V 
M31-220W 
M31-27009 
M31-271P31 
M31-271GW 
M31-271W 
1.436-141W 
M36-17OLG 
M36-10309 
M38-120W 
M38-120WA 
M38-121GHR 
M39121LA 
M38-1220W 
M38-140LA 
M38-142LA 
M313-341P31 
M36-344P39 
M40-120W 
M43-121G/01 
M44-120LC 
M44-12009 
M50-120GH 
M50,120011 

M50-12009 
M50-12010 
M81-120W 
5848 
SEI/D-P1 
SE42BP31AL 
SE42BP31 
8E5 631 
1937 
1948N 
1918H 
V1150LC 
V5004GR 
V500410 
VI3001GH 
V600713031 
V8008GH 
V8034WA 
V6134CLA 
V6048J 
V6052011 
V8064BP31 
V8064CLA 
V6069GH 
V6070P31 
V70184 
V7030 
V7031GH 
V7031/67/1 

V7037GH 

55.00  V8004GR 
V8006GH 

75.00  V80104 
75 .00  VCR1394 
M OO  2801 
65.00  39p1 

55.00  3001 
68.00  4EP1 
86 .00  3H/OBM 
88 .00  3WP1 
65 .00  5801 
35 .00  5134401 
05 .00  5BHP1FF 
M OO  5BHP3I 
59.00 
95.00 
65.00 
66.00 
00.00 
06.00 

55.00 
55.00 
55.00 
55.00 
55.00 
55.00 
56.00 
99.00 
59.00 
59.00 
68.00 
56.00 
49.00 
49.00 
49.00 
55.00 
55.00 
118.00 
55.00 
53.00 
95.00 
65.00 
65.00 
M AO 
58.00 
55.00 
58.00 
M OO 
59.00 
05.00 
55.00 

VI M PUS.? 8011 
Akai VS 9300/8500/9600  1)3.75 
Ferguson 3V 18  £4.50 
JVCHR 3330/3600  £1.50 
JVC HR 3380/3660  £4.50 
Panasonic NV300  01.00 
Panasonic NV 2013013  f3.75 
Panasonic NV 3000B  £3.75 
Panasonic NV7000  £3.50 
P88690810 0V860313/8810BN011 

£3.75 
SanY0 vrc sioo  13.75 
Sanyo VTC9300  13.75 
Sanyo VTL 9300P  1:390 
Sharp VC6300  13.75 
Sharp VC 7300  £3.76 
Sharp VC MOO  £3.75 
Sharp VC 9300  63.75 
SonySL 3000B  £3.75 
Sony 518000/8080  £4.50 
Sony SI C7/J7  f4.00 
Toshiba V7540  £4.50 

943E5 

5CP1 
BE P7/5 
13131.1 
131304 
170WP4 
32J/1085 
880/13813/890/1391 
1273 
1564 
1844 
55451GM 
9412E1 
95417GM 
95449 
7709631 

TAPE N51106 
Mono Head 
Auto Reverse 
Stereo Head 

65.00 
65.00 
75.00 
46.00 
48.00 

50.00 
90.00 
136.00 
68.00 
05.00 
56.00 
59.00 
59.00 
66.00 
59.00 
59.00 
59.00 
59.00 
49.00 
65.00 
65.00 
55.00 
$5.00 
49.00 
68.00 
59.00 
59.00 
59.00 
49.00 
45.00 
115.00 
55.00 
86.00 
11.50 
9.00 
11.60 
11.50 
30.00 
85.00 
18.50 
9.00 
30.00 
30.00 
30.00 
10.00 
39.00 
13.50 
17.50 
25.00 
69.00 
15.00 
39.00 
39.00 
46.00 
75.00 
90.00 
75.00 
75.00 
79.50 

1.50 
3.60 
2.95 

marniaorneau. 
9677M 
P4231BAM 
XP1002 
XP1117M 
XP42040 
882444 

WIRKWOUND 11111111111TORS 

22.00 
10.00 
29.00 
24.00 
M OO 
25.00 

44119  0.08  BY210-800 0.33  0238  2.95 
9A115  0.13  139223  0.00  N23C  2.96 
134115  0.16  B9296-400 0.22  N23ER  2.96 
8A148  0.17  89299-830 0.22  N23WE  2.95 
8A154  0.06  BYXIO  0.20  04001  0.04 
54156  0.15  09836-1509  N4011  0.04 
5A157  0.30  0.20  N4004  0.05 
8A813  0.04  09X39-6009  N4005  0.06 
BAX16  0.06  0.60  04007  0.06 
8E31058  0.30  89255-6000.30  04148  0.02 
81151  0.79  BYX71-600 1.10  N44411  0.10 
131126  0.10  92861  0.15  115101  0.12 
131127  0.11  92986  0.10  N5402  0.14 
87123  0.15  02985C300.35  115103  0.12 
139164  0.45  CS413  4.50  05106  0.13 
BY1 ,6  1.20  CS10B  8.45  05407  0.15 
131179  0.63  0447  0.09  05108  0.15 
131182  0.55  0A90  0.05  1144  0.04 
BYI84  0,30  0A91  0.00  11923  0.15 
B7199  0  0495  0.00  112002  0.19 
B9206  0.14  04202  0.10 
95306-800 0.33  102109  225 

5150  5.50 
070  0.20 
BIG SKTD0.25 
090  0.35 
B8H  0.70 
EWA  1.50 
B9ASKTD 0.40 
080  0.75 
B1OB  0.20 
0138 0.50 
014A  3.00 
12 Pin CRT 

0.95 
Nuvistor 805 
Octal  0.35 
5K610  35.00 
1.185  1.76 
ValveCan 0.30 
8 Pin DII  0.14 
14 Pin 011 0.15 
16P1n1311 0.17 
16 Pi n Oil 0.15 , 

Socket for 813 
940 

4W8tt 2R4-10K 
?Watt R47-22K 
11 Watt 195-156 
l7w5ttiR-151( 

INNER DIODES 
Et7JC51 0.15 

64/2 7V5 8V2 9V1 104/ 
11v 124/ 13V 15V I64/ 
184/ 204/ 22V 24V 27V 
304/ 33V 36V 394/ 17V 
51V 58V 88V 754/ 

0.20 
0.20 
0.25 
0.30 

714ERIAISTORS 
V41010  0.23 
4/410565  0.23 
VA1104  0.70 
VA18650  0.46 
V41097  0.25 

WYSS 0.07 
2V73V3V33V63V94V3 
44/7 9511 5V6 64/2 6V8 
7V5 84/294/I 104/ 114/ 
124/ 134/ 15V 10V 204/ 
24V 274/ 30V 

BATTERNES 

7V Power Mike 
batteries 

19175 0.25 05 
other prices on 

request 

LSE OUTPUT 
7914101PORRIERS 

DECCA 100  2.95 
DECCA 1700 MONO  9.95 
DECCA 1730  8.95 
DECCA 2230  8.25 
GEC 2040  9.05 
GRUNDIG 1500  15.45 
GRUNDIG 50104010 
2222.5011- 6011  13.45 
ITT CVC20  8.20 
ITT CVC30  8.25 
PHILIPS G8  8.50 
PHILIPS C9  9.99 
PHILIPS 011  13.39 
PIE 725  10.95 
RBM 720A  12.40 
TANDBERGE 90/  11.15 
TELEFUNKEN 7114  11.16 
THORN 1590  940 
THORN 9000  9.20 
744090 9(50  9.96 
THORN 9000  22.40 
THORN MAINS 
TRANSFORMER 3000/3500  9.70 

BIT MULTIPLIERS 
ITT CVC20 
ITT CVC30 
PHILIPS G8 550 
RANK T204 
THORN 3000/3500 
THORN 8500 
THORN 9000 
UNIVERSAL TRIPLER 

6.35 
6.35 
6.96 
6.01 
7.57 
5.50 
8.00 
5.45 

NOP1ACIIIENT ILICTROLYT1C 
CAPACITORS 

DECCA 30 (400-400/350V)  2.85 
DECCA 03/1C0 (400/350V)  2.99 
DECCA 1700 (200-200-400-350V) 3.35 
GEC 2110 (600/300V)  2.25 
ITT CVC20 (220/400V)  1.80 
PHI LIPS 08(603/300V)  2.25 
PHI LIPS 09 (220343V)  1.19 
PHI LIPS G 1 1 (470/250V)  2.35 

W ANES • AIDS 
HEAT SINK COMPOUND  1.00 
FREEZE IT  0.95 
SOLDA MOP  0.04 
SWITCH CLEANER  0.06 
WD40  1.25 
PUSH PUSH MAINS SWITCH 
(DECCA,  GEC  RANK,  THORN 
ETC)  9.02 
PIE IF GAIN MODULE  896 
ANODE CAP (27KV)  0.90 

1101.0ERINO 15:55PMEN7 
25W Antex Iron  4.59 
Weller Instant Heat G un  11.30 
240V Weller Mamma.  4.74 
112 Kilo Solder 60/4T  5.95 

P0T11111101818/1111 
STANDARD VERTICAL POTS 0.12 
MIN VERTICAL POTS  0.12 
STANDARD HORIZONTAL POTS 

0.12 
MIN HORIZONTAL POTS  0.12 
CONVERGENCE PRE-SETS  0.30 
SLIDERS LOG  0.48 
SLIDER LINEAR  0:413 

PUSH Kim* won 
DECCA, ITT CVC206 WAY  7.06 
ITT CVC57 WAY  10.19 
PHI LIPS 08 (550) 6 WAY  14.49 

VARICAP TUMORS 
ELC1043/05 MULLARD  8.68 
ELC1043/06 MULLARD  8.155 
U321  8.25 
11322  8.25 

2011M ANTI SURGE FUSES 
100MA-800MA  1 5p *soh 
1A-5AMP  1255.0k 

2016M QUICK BLOW FUSES 
12/MA  815esch 
20/MA-SAME  5p each 

26 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement OCTOBER 1985 
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ICS 

INCLUDED IN THE PRICE: 
— 400mAH NI-CAD Battery Pack. 
—AC Battery charger. EDC-5 
— Belt clip 
—Antenna and Hand strap 

EBP-5N (Gives 3 Watts out) 

FEATURES: 
— Up to 5 Watts Tx output (with optional High Power NiCad pack or 
DC lead) 

— Battery save Rx mode. (Only 5mA current drain on standby) 
—10 Memory channels 
— Programmable scan features 
— Built in 'S meter 
— Programmable repeater offset 
— Repeater tone burst 
— Multifunction LCD display 
— Programmable call channel 
— 12.5KHz channel spacing 
— 144-146MHz Transmit 
— 140-160MHz Receive 

Callers by Appointment. 

ALM-203E 
QUITE SIMPLY, 
a new 
benchmark in 
2 metre 
handheld 
performance 
and value! 
ICS are proud to introduce the 
new ALM-203E 2 metre handheld 
transceiver  from  Alinco 
International Ltd, Japan. 
This  push  button,  keypad 
operated transceiver, housed in 
a robust high impact plastic/cast 
aluminium case, provides all the 
most wanted features needed for 
pleasurable 2 metre operation, 
but at a price similar to that of 
comparable,  limited  facility 
thumb wheel operated units. 
Quality and reliability levels are 
well up to normal Japanese 
standards. 

OPTIONS: 
Leatherette case 
DC/DC Converter 
DC lead 
Speaker/microphone 
5 Watt Ni Cad pack 
Mobile charger stand (mounts inside car window) 
30 Watt amplifier 

COMING SOON: 
ALR-206E 25 Watt mobile transceiver. Same features as ALM203E 
are available via a key pad on the rear of microphone. 

We think you will agree that at £239.00 inc VAT (plus £2.50 P&P), the 
ALM203E represents outstanding value for money. Want to know 
more? Send us a QSL to obtain a detailed four colour brochure on 
the product. 

TRADE ENQUIRIES INVITED 

No quibble, 12 months parts and labour warranty. 
All prices include VAT cc_i 15%. Prices may vary according to 

ICS Electronics Ltd  prevailing exchange rates 
Dept REIN, PO Box 2, ARUNDEL, West Sussex BN18 ONX 

Phone: (024 365) 590 

VISA 
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Sensors are gaining importance today 
because of their ability to give 

microprocessors senses that we humans 
take for granted. After all, a thinking 
machine is of little use without some 
form of interface to the 'real world'. 
However, this new-found importance is 
not solely due to the omnipresent micro. 
Sensor technology is itself improving 
and diversifying. One interesting exam-
ple is a new miniature opto-sensor 
introduced by Hakuto. 
The main feature of the new device is 

that it is sensitive to ultraviolet radiation, 
and totally insensitive to visible and 
infra-red. While the human eye is not 
aware of ultraviolet (UV) light, UV has 
important  chemical  and  biological 
properties. 
Discovered  at  the  start  of  the 

nineteenth century—just after infra-red— 
through its blackening effect on silver 
chloride, the term UV is used to describe 
that part of the electromagnetic spec-
trum which lies between the visible and 
X-ray regions. The generic term UV is 
used for radiation with wavelengths from 
4 to 400 nanometres (nm). This large 
range is split into the 'near', 'far, and 
'extreme' (or 'vacuum') section as the 
wavelength shortens. 

Sources 
There are many sources of UV, the 

most obvious being the sun. Electric arcs 
(man-made and natural), sunlamps for 
tanning, rare gas discharge tubes, and 
germicidal lamps all emit UV in varying 
intensity.  Incandescent objects also 
emit UV, the amount being dependent 
upon their temperature. Table 1 shows 
the percentage (of the total energy) 
which  is given off as UV with a 
wavelength shorter than 400nm as a 
function of the object's temperature. 
Most UV encountered is near the long 

wavelength limit, because the Earth's 
atmosphere  blocks  the  shorter 
wavelength (and biologically dangerous) 

Table 1 Black-body radiation of UV 

Percentage of energy emitted as 
UV (?, < 400nm) for black bodies 

Temperature/ K 
2000 
3000 
4000 
5000 
6000 
8000 

0.002 
0.07 
2.0 
7.0 
14.0 
33.0 

100% 

Relative intensity 
response 

THE HAKUTO R1755 

ULTRAVIOLET SENSOR 
James Dick describes an 
interesting new opto-sensor 

radiation. However, this blocking effect 
is very altitude-dependent; by a height of 
3000m, for example, the intensity is up 
five-fold compared to that at sea-level. 

Applications 
As mentioned previously, incandes-

cent objects emit a certain amount of UV. 
Sensors can be used as flame detectors 
because the heated particles in flames 
emit UV, so checking on UV intensity can 
be used as a method of monitoring 
flames in industrial processes or as the 
basis of fire alarm systems. 
In considering a UV sensor as part of a 

fire detection system, it is worthwhile 
remembering that smoke, rather than 
flames, may be the major hazard in many 
sites; a UV sensor may be of most use in 
areas where the environment precludes 
the use of conventional smoke detec-
tors. 
Despite the pilgrimages by tourists to 

sun-drenched lands, UV does have 
biological hazards. Although solar UV is 
largely blocked in the atmosphere, 
sufficient amounts reach sea-level to 
penetrate up to 1mm into the skin, where 
it causes erythema — a UV-induced 
reddening —and tanning. This reddening, 
which is often the precursor to sunburn, 
is caused by two spectral regions: light 
with a wavelength of between 320 and 
280nm and that with a wavelength shorter 
than 260nm. Figure 1 shows where they 
lie in the distribution of sunlight. The 
typical sensitivity of the human eye and 
this UV sensor are also marked. Hence, 
the sensor may be used as an aid for 
preventing sunburn. 

Using the sensor 
Physically, the sensor is a very small 

evacuated glass cylinder nearly 30mm 
long with a diameter of around 3mm. The 
caesium-telluride cathode is the photo-
sensitive element which detects the UV 
while being insensitive to visible and 

Sunhght 

200  400 

o--1 Mai 

600  800  10.00 

The two regions responsible 
for erythema (skin reddening) 

Fig 1 UV sensor and human eye responses 

Wavelength 
1200  (nanometers) 

infra-red radiation. 
The currents passed by the device are 

very small — quoted as a few milliamps 
per watt of UV incident on the cathode 
area. A bright UV source (sun, electric 
arc, or high-temperature flame) might 
result in the maximum photo-current of 
1 microamp being approached. 
Because the detector's current is so 

small there are problems when it has to 
be measured. The large dynamic range 
of the sensor (100dB) also has to be 
matched to the measuring system. One 
very simple method of accommodating 
the dynamic range is to convert the 
current (passed by the detector) into a 
frequency, since frequency is easily 
measured with a high degree of preci-
sion. The very small currents present 
dictate that MosFET devices are used to 
minimise loading, and these are avail-
able as simple CMOS logic ICs. 
Figure 2 shows a very simple yet 

sensitive circuit. From switch-on, the 
current flowing through the sensor 
charges C, so that the input voltage on 
NAND gate 1 rises. When this passes the 
notional logic threshold the output of 1 
changes and, after a delay caused by 
R2-C2, gate 2 causes the CMOS switch to 
close and discharge C1. Hence, a simple 
relaxation oscillator is formed. R, pre-
vents damage to the sensor. 
The circuit is very sensitive and can 

have its pulse output tailored by chan-
ging the value of Cl. Table 2 details the 
various count rates obtained according 
to illumination. 

Table 2 Count rates under various conditions 

Condition Count rate (Hz) 

darkness 0.3 
overcast sky 10 
bright sun at 20 
low altitude 

bright sun 35 — 60 

Fig 2 CMOS detector current to frequency circuit 
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A PERFORMANCE 
MONITOR FOR 
MODEL AERIALS 

L. 

P Moore outlines on cericl 
cesign cic, conoete with 33C 
comoder orogrcm, ceveooec 
oy C 3rccshcw cnc V Kersey 

IOREM  Program : RADAR. 

20REM  Written by  C.BRADSHAN 
30REM  (C) C.BRADSHAW 1984 
40REM 
50REM <SHIFT> exits from program. 
60REM Typing  'LOAD' when asked for 

70REM description will  load a file. 
BOREN Following only have effect 
90REM when points are being plotted. 
100REM  P ..  Dump display to printer 
110REM  S .. Save points 
120 
130 
140CLS:INPUT"DESCRIPTION OF SYSTEM "SYS 
150MODE4 
160*KEY10 0.1MRUN:M 
170IF ?&FFFE=164 THEN ??,226.2t5 ELSE *FX220 
180V0U29,640;512; 
190VDU2318202;0;0:0: 
200S%=5 
210DIM L(100,11),K%(100) 
220PROCgridinit 
230PROCgrid 
240IF SYS="LOAD" PROCload:RUN 
250 
260F0R0%=1 TO 10 
270PROCzerodegs 
280PRINTTAB(37,1);Q% 
290PRINITAB(0,1);"Sampling" 
300FORA%=0 TO 90 
3101IME=0  • 
320REPEAT UNTIL TIME>=3.1 
330L(A%011%)=ADVAL(1)/5 
340IF INKEY(-1)  THEN 640 
350NEXT 
360PRINTTAB(0,1);SPC 
370PROCdisplay 
380NEXT 
390PROCaverage 
400CLS 
4108010260 
420 
4300EFPROCzerodegs 
440REPEAT 
450A%=ADVAL(0) AND 3 
460UNTIL A%=0 
470ENDPROC 
480 

The BBC Basic program 

490DEFPROCdisplay 
500PR%=0ISV%=0 
510PRINT TAB(0,0)SYS;SPC(20) 
520FORA7.=0 TO 360 STEP 4 
530X%=COS(RAD(A%))*L(A%/ 4 ,0%) 
540Y%=SIN(RAD(A%))*L(A7./4,0%) 
550PL0T69,X%*SX,YX*S% 
560IF INKEY(-56) THEN PR%=1 
570IF INKEY(-82)  THEN SV%=1 
580IF INKEY(-1) THEN 640 

590NEXT 
600IF PRY. THEN PROCdump 
610IF SV% THEN PROCsave 
620ENDPROC 
630 
640*FX15,0 
650IF ?&FFFE=164 THEN W.226=0 ELSE 
660END 
670 
6800EFPROCaverage 
690PR%=0 
700FORA%=0 TO 90 
710F0RO%=1 TO 10 
720K%(A%)=K%(A%)+L(A%,0%) 
730NEXT Q% 
740K MA%)=V%(A%)/10 
750NEXT A% 
760CLS 
770PROCgrid 
780PRINTTAB(0,0):" Average 
790MOVEK%(0),0 
800FORA%=4 TO 360 STEP4 
810X%=COS(RAD(A%))*K MA%/4) 
820Y%=SIN(RAD(A%))*rA(A%/4) 
830PL0169,X%*9%,Y%*S% 
8401F INKEY(-56) THEN PR%=1 
850NEXT 
860IF PRY. PROCdump 
870*FX15,0 
8800=INKEY(500) 
890 IF GET 
900 
910DEFPROCdump 
920 *SCDUMP 
930ENDPROC 
940 
9500EFPROCgrid 
9608COL0,1 

The design of aerial arrays has always 
been either a rather complex matter 

involving much theory, or has relied .on 
experience and a lot of luck in a 'cut and 
see' approach. The theoretical design 
process was enhanced by the article of F 
Houghton (G3VZM) and C A Swift 
(R& M, January 1985). This article aims 
to add yet another design tool. 

The principle 
Once a prototype aerial system has 

been designed the next step is to build it 
and see if it is as satisfactory as the 
designer hopes. This can be rather 
expensive on a full size system if your 
sums are wrong. To overcome this 
problem we decided to construct a 
system that would allow model aerials to 
be tested. 
If the frequency of operation is 

increased then the physical size of the 
aerial system will be decreased. Conse-
quently, by choosing a suitable fre-
quency an aerial system may be con-
structed that is small enough to test in 
the laboratory. An excellent choice of 
frequency, if a suitable source is avail-
able, is 10GHz. This will allow models 
to be made from tinned copper wire. 

970FORR%=45 TO 450 STEP45 
980M0VER%,0 
990F0RA%=0 TO 36 
1000X1%=R%*Xl(A%) 
1010Y1%=R%*Y1(A%) 
10200RAW11%,Y1% 
1030NEXT, 
1040MOVE-640,0:DRAW640,0:MOVE0 ,-550 :DRAW0 ,550  

105013COL0,3 
1060ENDPROC 
1070 
10800EFPROCgridinit 
10900IMX1(36),Y1(36) 
1100FORA%=0 TO 360 STEP10 
111011(14%/10)=COS(RAD(A%)) 
1120Y1(A%/10)=SIN(RAD(A%)) 

*F1220,271130NEXT 
1140ENDPROC 
1150 
1160DEFPROCsave 
1170INPU1TA8(0,0)"FILENAME?"T$ 
1180*OPT1,0 
1190X=OPENOUT(TS) 
1200PRINTEX,SYS 
1210FORg%=1 TO 0% 
1220FORa%=0 10 90 
1230PRINTEX,L(a%,q%) 
1240NEXT, 
1250CLOSEEX 
1260ENDPROC 
1270 
1280DEFPROCload 
1290INPUTTAB(0,0)"FILENAME , "TS 
1300*OFT1,0 
1310X=OPENUP(1$) 
1320INPUTEX,SYS 
13300%=0 
1340REPEAT 
13500'4=0'4+1 
1360FORa%=0 10 90 
1370INPUTEX,L(a%,0%) 
1380NEXT 
1390PROCdisplay 
14000NTIL EOF EX 
1410CLOSEEX 
1420PRINT"Press any II- Elkey":: 
1430ENDPROC 

NOTE, readers may like to substitute their own screen dump routine at line 920. The call in this listing works with a WATFORD system 
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The monitor consists of a fixed aerial 
and a rotating aerial. It does not matter 
whether the transmitter or the receiver 
rotates, since the reciprocity theorem 
states that an aerial works equally well in 
both directions. However, the aerial 
under test must be mounted on the 
turntable. 
The microcomputer is used to sample 

the field strength at regular intervals and 
plot a radiation pattern. 

The practice 
We chose a transmitting frequency of 

1GHz (30cm wavelength). Our source 
was battery operated and terminated in 
coaxial cable, and we mounted this onto 
the turntable since this arrangement 
removed the need for slip rings and 
brushes. 
Calibration of the orientation of the 

turntable is crucial to accurate recording 
of data. Two methods are possible... 
1. Use a system that rotates at constant 

speed and recalibrate every time the 
zero degrees point passes. A timing loop 
in the program is then required to 
calculate the time taken to rotate 
through  10° (this  is the increment 
between data samples). This method has 
the advantage of being cheap and easy, 
but is less precise. 
2. Use a slotted wheel to strobe the 

computer every 10°. This will require 
phototransistors or opto-couplers and is 
quite a lot more expensive. It is, however, 
more precise. 
We chose system 1, and used a lever 

type microswitch fixed to the base of a 
record deck. This was triggered by an 
actuator fixed to the turntable. The 
motor and gearing inside the record 
deck gave a constant rate of rotation and 
so reduced any angular errors produced 
by this method. 
The  microswitch  is  connected 

between pins 2(0V) and 10(101) on the 
analogue port of a BBC microcomputer. 
This input is read into ADVAL (0) and 
provides initiation of the timing loop. 
The receiving aerial is a simple dipole 

mounted broadside-on to the turntable. 
The signals produced by this are con-
nected,  after  rectification,  to  pins 
8(AGND) and 15(CHO) of the analogue 
port and are read into ADVAL (1). 

The program 
This is constructed in a number of 

parts. 
1. Data gathering and display 
On reception of the initiating strobe a 

timer is started (line 270). This times out 
after one complete revolution of the 
turntable (16rpm). During this time, data 
is gathered 36 times at equal intervals 
(10°). The raw data is scaled (line 330) and 
plotted on a polar grid. This happens ten 
times. 
2. Averaging 
Having completed and plotted ten 

samples the average signal strength is 

Micros witch 
a 

actuator 

Aerial Systetmes utnder 

Battery  1GHz trans mitter 

Turntable 

Receiving 
dipole 

Pin 2 

Strobe 
To pin 10 of 
analogue port 

Details of the system 

computed and displayed. 
3. Dumping and saving 
The facility exists to save the data on 

disc and/or dump the data onto a printer. 
Each of the above parts is described by 

REM statements in the program listing. 

Comments and conclusions 
The system as described worked well 

and consistently. It is up to individual 
constructors to decide on things like 
precision of strobing and scale fre-
quency, since these decisions will prob-
ably depend upon the equipment and 
facilities that are available. 
We made no attempt to reduce the 

effects of reflections, and these may be 
identified in the radiation patterns. Nor 
did we provide a flat groundplane. This 
seems to have had little effect as the 
radiation patterns are about the shape 
we expected. For detailed design work 

Signal 
To pin 15 of 
analogue 
port 

Pin 8 

Elevation 

Plan 

we would however recommend a number 
of modifications... 

1. The second method of turntable 
calibration, strobing, should be used to 
reduce errors in angle measurement. 
2. The simple dipole that was used as a 

receiving aerial should be changed. to a 
lower beamwidth array to increase the 
precision of the sampling. 
3. A groundplane should be used. This 

could take the form of a scale model (in 
the  appropriate  materials)  of  the 
proposed aerial site. 
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EX-STOCR INTEGRATED CIRCUITS  
4164 200ns 0 RAMS 8 for £14.954116 300 ns £1 .50 
2112 £10.00 2114 £2.50 2102 £2.00 6116 £2.50 
EPROMS 2716 £4.50 2732 £3.00 2784 £4.95 
27128 £5.50 6800 £2.50 6821 £1.00 68A09 £8.00 
61309 £10.00 13085 £5.50 8088 £15.00 8251 £7.00 
8748 £15.00. 
Thousands of IC'. EX STOCK send SAE for Ilst. 

RECOARGEMILE trtri nin  
Dry Fit MAINTENANCE FREE by Sonnenschein & Yuasa 
A300 07191315 12v 3ah as RS 591-770 NEW £13.95 
A30007191312 6v 3a6 as RS 591-360 NEW £9.95 
A300 07191202 6-0-5v 1.8ah as RS 591-382 Ex Equip 
£5.99 3.6v 100 mah PCB mount as RS 591-477 NE W £1.00 

Din( DRIVES  
Japanese  al  eight 8  rack double sided 
disk drives by TEAC, TOSHIBA etc Sold as 
NE W with 90 day guarantee ONLY £125.00. 
SUGART SA400 SS FH 35 TRK £55.00 
SIEMANS FDD100 SS FH 40 TRK £75.00 
carriage on 51/4 " drives £5.50 
Brand NE Wmetal cases with internal PSU etc 
for above drives, below cost!!! 
DSKC 1 for 2 HH or 1 FH 51/4 " drive £39.95 
+ pp £4.50 DSKC 2 for 1 HH or 1 FH 51/4 " drive 
£29.95 + pp £4.50 

8" Refurbished standard units 
SUGART 801 SS £175.00 + pp £8.50 
SUGART 851 DS £250.00 +i:op £8.50 RE 710Q  
complete with PSU etc, £595.00 
8" DRIVE PSU for 2 drive units £45.00 
Hard Disk Drives 
DREJDIABLO Series 30 2.5 Mb front load, 
£525.00, Exchangeable version £295.00 
ME3029 PSU for above £95.00 
DIABLO 44/DRE4000A,B 5+5 Mb from 

Ei k A WK 5+5 Mb £795.00 
CDC 9762 80 Mb RM03 etc £2500.00 
PERTEC 03422 5+5 Mb £495.00 
RODIME 10MB ST506 Winchester NEW 
£299.00 
BASF 6172 23Mb Winchesters, as seen 
£199.00 
Carriage on other drives £10.00. 
Unless stated all drives are refurbished with 
90 day guarantee Many other drives and 
spares in stock- call sales office for details 

MODEMS 
Join the communications revolution with our 
super range of DATA MODEMS, prices and 
specifications to suit all applications and 
budgets... 
BRAND NEW State of the art products 
DACOM DSL2123 Multi standard 300-300, 
1200-75 Auto answer etc  £268.00 
DACOM  DSL2123AD  Auto  dial,  smart 
modem with multi standard AUTO SPEED 
detect, and data buffer with flow control 
etc  £365.00 
DACOM DSL2123GT The CREAM of the 
intelligent modems, auto dial, auto call, index. 
buffer etc etc  £498.00 
STEEBECK 581212 V22 1200 baud FULL 
DUPLEX sync or async, optional auto dial, 

£465.00 
TRANSDATA 307A Acoustic coupler 300 
baud  full  duplex,  originate  only, 
RS232  £49.00 

Ex BRITISH TELECOM full spec CCITT, 
ruggedised bargain offers Sold TESTED with 
data Will work on any MICRO or system with 
RS232 interface. 
DATEL 28 300 Baud Modem see SPECIAL 
OFFER. 
MODEM 13A 300 baud unit only 2" high fits 
under phone CALL mode only £45.00 
MODEM 20-1. 75-1200 baud. Compact unit 
for use as subscriber end to PRESTEL 
TELECOM GOLD, MICRONET etc £39.95 
+ pp £6.50 
MODEM 20-21200-75 baud Sameas20-1 but 
for computer end, £65.00 + pp £6.50 
DATEL 2412 Made by SE labs for BT this two 
part unit is for synchronious data links at 1200 
or  2400  baud  using  2780/3780 
protocol etc Many features include 2 0r4 wire 
working, self test auto answer eta 
COST OVER £800 Our price ONLY £199 
+ pp £8.00 
DATEL  4800,  RACAL  MPS4800  baud 
modem, EX BT good working order, ONLY 
£295.00 + pp £8.00 

SUMMER OFFER 
MODEM TG2393. Ex BT, Up tot 200 baud, full 
dup1e50ver4wire0r half duplex over2 wire line. 
ONLY £85.00 PER PAIR + pp £10.00 

For more information 
CONTACT OUR SALES OFFICE 

7 

•  HOT LINE DATA EASE 

• 
• DISTEL© 
:The ORIGINAL FREE OF CHARGE dial up data 
• base. Buy, browse or place YOUR OWN AD for 
:goods or services to sell 1000's of stock items, 
• spares and one off bargains. Updated daily. 
ON LINE NOW. CCITT, 8 bit word, no parity. 

.  For 300 baud modems call 01-679 1888 
For 12 00-75 baud modems call 01-679 6183 

_ COOLING- FANS  
Keep your not pans cuut. and RELIABLE witn 
our range of COOLING FANS 
ETRI 126LF21 240v 5 blade equipment fan 
Dim. 80 x 80* 38mm £9.95 
ETRI 88XU01 Dim. 92 x 92 x 25mm 
240v equipment fan complete with finger 
guard NEW £9.95 
GOULD JB-3AR Dim. 3" x  x 2.5" compact 
very quiet running 240v operation 
NEW £6.95. 
BUHLER 69.11.22 8-16v DC micro miniature 
reversible fan. Uses a brush less servo motor for 
extremely high air flow, also silent running and 
guaranteed 10,000 hr life Measures only 62 x 
62 x 22mm Current cost £32.00. OUR PRICE 
ONLY £12.95 complete with data 
MUFFIN-CENTAUR standard 4" x 4" x 1.25" 
fans 110v OR 240v NEW at £10.50 or tested 
EX EQUIPMENT 240v £6.25 or 110v fa 95. 

1000's of other fans Ex Stock. 
Call for Details. Post & Packing on all fans £2.00 

OWERTY ItEYIOARDS  
Manufacturer's BRAND NE W surplus. 
ALPHAMERIC 7204/80 Full travel ASCII, 
60 key with parallel output and strobe. 
£39.95 
DEC LA34  Uncoded keyboard with 67 
quality gold plated switches on X-Y matrix - 
ideal micro conversions etc. £24.95 
AM KEY MPNK-114 Superb word processor 
chassis keyboard on single PCB with 116 
keys Many features such as On board 
Micro, Single 5v rail, full ASCII coded 
character  set  with  31  function  keys, 
Numeric keypad, cursor pad and 9600 baud 
SERIAL  TTL  ASCII  OUTPUT.!  ONLY 
£89.00 with data 

MMMMM ■••••1111MaINIIIIII•e•  U MW 
11111111111•1111•1111•M•M•1111111111 •••  11.•• 
•1110111M MINIRMIME  IN 0 • M.N. 
NIMIONNIMMI••••IMMOINI• a • • • M N 

Carriage on all Keyboards £3 50 

PLESSEr VU TEL  
nufactured by 

PLESSEY Ltd this 
compact unit, only 
Slightly larger than a 
telephone, features an 
all in one TELEPHONE, 
24 *40 character CRT 
screen, VIE WDATA-
PRESTEL modem, 

Keypad and electronics to run as a fully 
fledged PRESTEL terminal or telephone 
Ready to plug direct into a BT 600 type jack 
socket  and  instantly  conned  you  to 
PRESTEL etc. Many other features include 
Memory dialling, Recall button, Off line screen 
data  storage,  Picture  expand,  Standard 
Mullard LUCY chip set, Integral 5" JVC crt 
monitor, etc etc Designed to sell to the 
EXECUTIVE  at  over  £600!!  But  from 
DISPLAY, BRAND NE W AND BOXED at 
Only £99.00 for DTMF tone dial or £140.00 
for standard DIAL PULSE version. 
Carr. £800 

1000's OF 
BARGAINS  . 
FOR CALLER 

-PRINTER / TERMINAL SCOOP  
A MASSIVE purchase of these attractive stand alone 
terminal units enables a SUPER BARGAIN offer. Made by 
the US GENERAL ELECTRIC CORPORATION the GE 
MODEL 30 features a standard O WERTY BO key 
electronic keyboard coupled to a quality built matrix 
printer with variable 3" to 9.5" forms tractor. The printer is 
capable of continuous duty printing, with up to 120 
characters per line. Standard RS232- interface accepts 
ASCII data at 110, 150 or 300 baud Ideal for Terminals, 
Data loggers, local label printing, or just as a printert! Sold 
TESTED with data ONLY £95.00. Also available with 
TWIN MAGTAPE CASSETTE unit for data capture, data 
preparation etc £150.00 Carriage £10.00. 

COLOUR AND MONOCHROME 
MONITOR SPECIALS   

'SYSTEM ALPHA' 14" COLOUR MULTI INPUT MONITOR 
made in the UK by the famous REDIFFUSION Co. for their own professional 
computer system this monitor has all the features to suit your immediate and 
future monitor requirements. Two video inputs: RGB and PAL Composite Video, 
allow direct connection to the BBC and most other makes of micro computers 
and VCR's An internal speaker and audio amplifier may be connected to your 
systems output or direct to a VCR machine, giving superior sound quality. Many 
other features included PIL tube, Matching BBC case colour, Major controls on 
front panel, Separate Contrast and Brightness- even in RGB mode, Two types of 
audio input Separate Colour and audio controls for Composite Video input BNC 
plug for composite input 15 way 'D' plug for RGB input modular construction 
etc etc 

This Must be ONE OF THE YEAR'S BEST BUYS 
Supplied BRAND NE W and BOXED, complete with DATA and 90 day guarantee. 

SUPPLIED BELO W ACTUAL COST- ONLY £149.00 

DECCA 80 16" COLOUR monitor. RGB input 
Little or hardly used manufacturer's surplus enables us to offer this special 
converted DECCA RGB Colour Video TV Monitor at a super low price of only 
£99.00, a price for a colour monitor as yet unheard ofl! Our own interface, safety 
modification and special 16" high definition PIL tube, coupled with the tried and 
tested DECCA 80 series TV chassis gives 80 column definition and picture 
quality found only on monitors costing 3 TI MES OUR PRICE In fact WE 
GUARANTEE you will be delighted with this product, the quality for the price, 
has to be seen to be believed Supplied complete and ready to plug direct to a 
BBC MICRO computer or any other system with a TTL RGB output Other 
features are: internal speaker, Modular construction, auto degaussing! circuit, 
Attractive TEAK CASE, compact dimensions only 52cm W s34 H *24 D, 90 day 
guarantee. Although used, units are supplied in EXCELLENT condition, ONLY 
£99.00 + Carr. 
DECCA 80, 16" COLOUR monitor. Compositve video input. Same as above 
model but fitted with Composite Video input and audio amp for COMPUTER. 
VCR or AUDIO VISUAL use. ONLY £99.00 + Carr. 
REDIFFUSION MARK 3, 20" Colour monitor. Fitted with standard 75 ohm 
composite video input and sound amp. This large screen Colour display is ideal 
for shops, schools, clubs and other AUDIO VISUAL applications. Supplied in AS 
NE W or little used condition ONLY £145.00 + Carr. 

BUDGET RANGE EX EQUIPMENT MONOCHROME video 
monitors 
All units are fully cased and set for 240v standard working with composite video 
inputs Units are pre tested and set up for 80 column use on BBC micro etc Even 
when MINOR screen burns exist - normal data displays are unaffected 
12" KGM 320-1 B/ W high bandwidth input will display up to 132 x 25 lines. 

fi?fi EEN SCREEN version of KGM 320-1 Only £39.95 
9" KGM 324 GREEN SCREEN fully cased very compact unit Only £55.00 
9" HITACHI VM-906 E/K Black and White screen £49.95 

Carriage and insurance on all monitors £10.00 

D. C. POWER SUPPLY S!fCIALS  
GOULD 0F443 enclosed compact switch mode supply w ith  regulated outputs of 
+5u @ 5.5a, +12v @ 0.5a, -12v @ 0.1a and -23v @ 0.02a Dim 18 x 11 x 6 cm 110 or 
240v input BRAND NEW only £14.95 
GOULD G6-40A 5v 40 amp switch mode supply NEW £130 00 
GREENDALE 19A-BOE Switch mode 60 watt open PCB with a fully regulated DC 
output of 5v @ Lamps, and three semi regulated outputs of +12V, -12V +15V @ upto 1 
amp. Dim only 11 cm u 20 cm *55 cm. Similar to RS 591-994. 110 or 240v AC input. 
TESTED ex equipment Only £24.95 
AC-DC Linear PSU for DISK drive and SYSTEM applications Constructed on a rugged 
ALLOY chassis to continuously supply fully regulated DC outputs of +5V @ 3 amps, -5V 
@ 0.6 amps and +24* 18 5 amps Short circuit and overvoltage protected 110 or 240 V 
AC input Dim 28 x 12.5 x 7 cm NEW £49.95. 

Carriage on PSU's £3.00 

SPECIAL 300 VAUD MODEM OFFEq  
Another GIGANTIC purchase of these EX BRITISH TELECOM, BRA D 
NEW or little used 28 data modems allows US to make the FINAL 
REDUCTION, and for YOU to loin the exciting world of data 
communications at an UNHEARD OF PRICE OF ONLY £29.95. Made to 
the highest POST OFFICE APPROVED spec at a cost of hundreds of 
pounds each. the 28 has all the standard requirements for data base, 
business or hobby communications. All this and more" 
• 300 baud full duplex  •  7_ • CALL. ANSWER and AUTO modes 
• Full remote control  "."  • Standard RS232 serial interface 
• CCITT tone standards  .. 1•Nely O W L- • Built in test switching 
• Supplied with full data  E29.95 • 240v Mains operation 
• Modular construction  •  Ah , kk.t . • 1 year full guarantee 
• Direct isolated connection  ,  • Just 2 wires 10 COMmS 

8-1- 600 Jack plug and cable £2.25 Carriage and Ins £10.00 

r• •   tee*- 

VDU TERMINALS  
Standard VDU data entry terminals at give away 
prices!, 
OUME 0V7108. Current product, state of the en 
terminal with detachable keyboard, 12" green 
screen, 2 page RAM, TVI 925 emulation 25 x 80, 
Clock. Swivel and tilt base, Printer port Function 
keys etc BRAND NEW and BOXED AT ALMOST 
HALF PRICE Only £425.00 
AJ510 - EX RENTAL 280 controlled, 15" 
green screen 24 x 80 display, graphics, cursor 
addressing, printer port etc Very good condition 
TESTED complete with manual only £225.00. 
ADDS 520 - Dumb termmal, used, 12" b/w screen 
RS232 interface and printer port TESTED. 
ONLY £125.00 

Carriage on terminals C10 00 
100's of other terminals in stock, 

CALL for more details 

All prices quoted are for UK. Mainland, paid cash with order in Pounds Sterling PLUS VAT Minimum order value  .00. 
Minimum Credit Card orderE/0.00 Minimum BONA FIDE account orders from Government Depts Schools Universities and 
established compantes E20.00 Where post and packing not indicated please ADD £1.00 + VAT Warehouse open Mon-Fri 

9 30-5 30. Sat 10 30-5 30 We reserve the right to change prices and specifications without notice Trade. Bulk and Export 

_C l  1-1 1  32 Biggin Way, Upper Norwood, London SE19 3XF 
I\ '11  giL  Telephone 01-679 4414 Telex 894502 Data 01-679 1888 W U 
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ERS  PRINTERS PRINTERS 
SUPER DEAL? NO - SUPER STEAL 
THE FABULOUS 25 CPS "TEC STAR WRITER"  

--/// 

Made to the very 
highest spec the TEC 
STAR WRITER 
FP1500-25 features a 
very heavy duty die cast 
chassis and DIABLO 
type print mechanism 
giving superb 
registration and print 
quality. Micro-processor 
electronics offer full 
DIABLO/QUME command compatability and tull con ro via CPM WORDSTAR 
ETC. Many other features include bi-directional printing, switchable 10 or 12 pitch, 
full width 381mm paper handling with up to 163 characters per line, friction feed 
rollers for single sheet or continuous paper, internal buffer, standard RS232 serial 
interface with handshake. Supplied absolutely BRAND NEW with 90 day guarantee 
and FREE daisy wheel and dust cover. Order NOW or contact sales office for more 
information. Optional extras RS232 data cable £10.00. Tech manual £7.50. Tractor 
Feed £140.00. Spare daisy wheel £3.50. Carriage & Ins. (UK Mainland) £10.00. 

SUMMER OFFER ONLY £399.99!! 

DIY PRINTER MEM  
Brand New surplus of this professional printer chassis gives an 
outstanding  opportunity for the  Student,  Hobbyist or Robotics 
constructor to build a printer - plotter'- digitiser etc, entirely to their 
own specification. The printer mechanism is supplied ready built, 
aligned and pre tested but WITHOUT electronics. Many features 
include all metal chassis, phosphor bronze bearings, 132 character 
optical shaft position encoder, NINE needle head, 2 x two phase 12V 
stepper motors for carriage and paper control, 9.5" Paper platten etc. 
etc. Even a manufacturer's print sample to show the unit's capabilities!! 
Overall dimensions 40 cm x 12 cm x 21 cm. 

Sold BRAND NE W at a FRACTION of cost ONLY £49.50 + pp £4.50. 

TELETYPE ASR33  
DATA I/O TERMINALS 

Industry standard, combined ASCII 
110 baud printer, keyboard and 8 
hole paper tape punch and reader. 
Standard RS232 serial interface. 
Ideal as cheap hard copy unit 
or tape prep. for CNC and NC 
machines. TESTED and in good 
condition. Only £235.00  floor 
stand £10.00. Carr & Ins. £15.00. 

EX NEWS 
SERVICE PRINTERS  
Compact ultra reliable quality built unit 
made by the USA EXTEL Corporation. 
Often seen in major Hotels printing up to 
the minute News and Financial inform-
ation, the unit operates on 5 UNIT 
BAUDOT CODE from a Current loop, 
RS232 or TTL serial interface. May be 
connected to your micro as a low cost 
printer or via a simple interface and filter 
to any communications receiver to 
enable printing of worldwide NE WS, 
TELEX and RTTY services. 

Supplied TESTED in second  hand 
condition complete with DATA, 50 and 
75 baud xtals and large paper roll. 
TYPE AE11 
50 Column  ONLY £49.95 

Spare paper roll for AE11  £4.50 
TYPE AF11R 72 Col. 
+ Ribbon  £65.00 

TYPE AH11R 80 Col. 
ASCII/BAUDOT  £185.00 

Carriage and Insurance £7.50 

20,000 FEET OF ELECTRONIC 
AND COMPUTER GOODIES 

ENGLAND'S LARGEST SURPLUS STORE- SEEING IS BELIEVING!! 

DEC CORNER  

DH11-AD 16" x RS232 DMA 
interface  £1,900.00 
DLV11-J4 x EIA interface  £350.00 
DLV11-E Serial. Modem support  £190.00 
DUP11 Synch. Serial data i/o  £650.00 
D0200 Dilog - multi AK controller £495.00 
DZ11-B 8 line RS232 mux board  £650.00 
KDF11-B M8189 PDP 1123 
PLUS  £1,100.00 
LA30 Printer and Keyboard  £80.00 
LA36 Decwriter EIA or 
20 mA loop  £270.00 
MS11-JP Unibus 32kb Ram  £80.00 
MS11-LB Unibus 128kb Ram  £450.00 
MS11-LD Unibus 256kb Ram  £850.00 
PDP11/05 Cpu Ram, i/o etc  £450.00 
PDP11/40 Cpu, 124k MMU  £1,850.00 
RT11 ver 38 documentation kit  £70.00 
RK05-J 2.5 Mb disk drives  £650.00 
KL8 JA PDP 8 async i/o  £175.00 
MIRE PDP 8 Bootstrap option  £75.00 
VT50 VDU and Keyboard 
-20 mA  £175.00 
VT52 VDU and RS232 interface  £250.00 

a fraction of its original cost. 

PDP 1140 System comprising of CPU, 124k 
memory & MMU 15 line RS232 interface. 
RPO2 40 MB hard disk drive. 
TU10 9 track 800 BPI Mag tape drive, dual 
track system. VT52 VDU, etc. etc. Tested and 
running 
BA11-MB 3.5" Box, PSU, LTC  £3,750.00 £395.00 

Give your VT100 a Birthday!!! 
Brand New VT100 Keyboards 

only £85.00 

1000's  of  EX  STOCK  spares  for 
DEC PDP8, PDP8A, PDP11  systems & 
peripherals. Call for details. All types of 
Computer equipment and spares wanted for 
PROMPT CASH PAYMENT. 

MAO TAPE DRIVES 
Many EX STOCK computer tape drives and spares by 
PERTEC, CIPHER, WANGO, DIGIDATA, KENNEDY 
etc. Special offer this month on DEI Cartridge tape 
drives ONLY £450.00 each. 

CALL FOR DETAILS 

COMPUTER/SYSTEM CABINET 6 PSU  
All in one quality computer cabinet with integral 
switched mode PSU, mains filtering, and twin fan 
cooling. Originally made for the famous DEC PDP8 
computer system costing thousands of pounds. 
Made to run 24 hours per day the psu is fully 
screened and will deliver a massive +5v DC at 17 amps, +15v DC at 
1 amp and -15v DC at 5 amps. The complete unit is fully enclosed 
with removable top lid, filtering, trip switch, power and run leds 
mounted on ali front panel, rear cable entries, etc. etc. Units are in 
good but used condition - supplied for 240v operation complete with 
full circuit and tech. man. Give your system that professional finish 
for only £49.95 + carr. 19" wide 16" deep 10.5" high. Useable area 
16" w 10.5"h 11.5"d. 

Also available less psu, with fans etc. Internal dim. 19 w, 16"d, 10.5"h. 
£19.95. Carriage £8.75 

66%  DISCOUNT  ELECTRONIC ON  COMPONENTS 
EQUIPMENT 

Due to our massive bulk purchasing programme, which enables us to bring you the 
best possible bargains, we have thousands of Cs, Transistors, Relays, Caps, PCBs, 
Sub-assemblies, Switches etc. etc. surplus to OUR requirements. Because we don't 
have sufficient stocks of any one item to include in our ads we are packing all these 
items into the BARGAIN OF A LIFETIME. Thousands of components at giveaway 
prices. Guaranteed to be worth at least 3 times what you pay. Unbeatable value and 
perhaps one of the most consistently useful items you will every buy!!! Sold by 
weight. 

2.5kIs £5.25 + pp £1.25  5 kls £6.90 + £1.80 
10kIs £11.25 + pp £2.25  20kIs £19.50 + pp £4.75 

PRINTERS 
GE TERMIPRINTER  

A massive purchase of these desk top 
printer terminals enables us to offer you 
these quality 30 or 120 cps printers 
at a SUPER LOW PRICE against their 
original  cost  of  over  £1000.  Unit 
comprises of full OWERTY, electronic 
keyboard and printer mech with print 
face similar to correspondence quality 
typewriter. Variable forms tractor unit 
enables full width - up to 13.5" 120 
column paper, upper - lower case, 
standard RS232 serial interface, internal 
vertical and horizontal tab settings, 
standard  ribbon,  adjustable  baud 
rates, quiet operation plus many other 
features. Supplied complete with manual. 
Guaranteed working  GE30 £130.00. 
GE1200 120 cps £175.00 
Untested GE30 £65.00 Optional floor 
stand £12.50. Carr & Ins. £10.00. 

SEMICONDUCTOR 
'GRAB BAGS' 

Mixed Semis amazing value contents 
include transistors digital, linear,  IC's, 
triacs,  diodes,  bridge  recs,  etc.  etc. 
All devices guaranteed brand new full 
spec with manufacturer's markings, fully 
guaranteed. 
50+ £2.95 100+ £5.15 
TTL 74 Series. A gigantic purchase of an 
"across the board" range of 74 TTL series 
C's enables us to offer 100+ mixed 
"mostly TTL" grab bags at a price which 
two or three chips in the bag would 
normally cost to buy. Fully guaranteed all 
IC's full spec. 100+ £6.90, 
200+ £12.30, 300+ £19.50 

CENTRONICS 
710 PRINTERS  
Ex  RENTAL Heavy duty full width 
carriage printer up to 132 columns on 
17" fan fold sprocket fed paper. 60 cps 
print speed with standard RS232 or 20 
mA loop interlace. Supplied in TESTED 
used condition with data ONLY £85.00 
carriage and insurance £10.00. 

MAINS FILTERS  
CURE those unnerving hang ups and data 
glitches caused by mains interference with 
professional quality filters. SO5A match-
box  size  up  to  1000 watt  240 V 
Load ONLY £5.95. L12127 compact 
completely cased unit with 3 pin fitted 
socket up to 750 watts ONLY £9.99. 

EPROM COPIERS  
The amazing SOFTY 2 The "Complete 
Toolkit" for copying, writing, modifying and 
listing EPROMS of the 2516, 2716. 
2532, 2732 range. Many other functions 
include integral keyboard, cassette inter-
face. serial and parallel i/o UHF modulator 
ZIF socket etc. 
ONLY £195.00 + pp £2.50. 
"GANG  OF  EIGHT"  intelligent  Z80 
controlled 8 gang programmer for ALL 
single 5v rail EPROMS up to 27128. Will 
copy 8 27128 in ONLY 3 MINUTES. Internal 
LCD display and checking routines for 
IDIOT PROOF operation. Only £395.00 + 
pp £3.00. 
"GANG OF EIGHT PLUS" Same spec. as 
above but with additional RS232 serial 
interface for down line loading data from 
computer etc. ONLY £445.00 + pp £3.00 

Data sheets on request 

1000's of other EX STOCK items including POWER SUPPLIES, RACKS, RELAYS, TRANSFORMERS, TEST 
EQUIPMENT, CABLE, CONNECTORS, HARDWARE, MODEMS, TELEPHONES, VARIACS, VDU'S, 

PRINTERS. POWER SUPPLIES, OPTICS, KEYBOARDS etc. etc. Give us a call for your spare part -7,  requirements. Stock Stock changes almost daily. 

Don't forget, forget, ALL TYPES and QUANTITIES of electronic surplus purchased for CASH 
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From the day in 1959 on which Sputnik 1 first circled the Earth radiating its 20 
and 40MHz signals, amateur radio enthu-
siasts have been fascinated by satellites. 
In the intervening years the Oscar and 

RS series satellites have provided many 
DX QS0s for the amateur radio commun-
ity, but a small yet growing fraternity are 
also interested in another series — the 
meteorological satellites. 
These fall into two main categories: 

low level orbiting (such as the NOAA 
series) and geostationary. 
The geostationary satellite serving 

Europe and Africa is Meteosat, which is 
located over the equator on the 00 
meridian. This is one of five satellites 
equispaced around the equator. Of 
these, the one positioned over South 
America and another over the Pacific 
Ocean have been provided by the USA, 
the one over the Indian Ocean by the 
USSR, the one over New Guinea by 
Japan and one, Meteosat, just south of 
Ghana, by Europe. 
Meteosat has been designed to carry 

out three main missions: image produc-
tion, data collection and information 
dissemination. The first of these involves 
the scanning, at half-hourly intervals, of 
the Earth's surface and cloud masses 
within the coverage area in three 
spectral bands. 
Secondly, Meteosat collects informa-

tion gathered by automatic or semi-
automatic stations (called data collec-
tion platforms), or by other satellites in 
low polar orbit, the purpose being to 
gather information obtained locally to 
supplement that obtained as part of the 
main mission. 
The third function is to disseminate the 

cloud cover images and the meteorologi-
cal data derived from these images, this 
being to ensure that the largest possible 
number of users have access to the data 

Southern Europe and North Africa 

produced by Meteosat and the data 
collection platforms. 

The spacecraft 
Meteosat is spin stabilised at 100rpm 

on an axis perpendicular to the orbital 
plane. It is of cylindrical shape, 3.2m high 
and 2.1m in diameter. At launch the mass 
was nearly 700Kg, this including the 
apogee motor and the securing devices. 
The  design  is  relatively  simple, 

involving the use of a double structure. 
The primary structure bears, in addition 
to the mechanical loads, a main platform 
carrying the support equipment. The 
upper platform carries the aerials and 
most of the communications equipment. 
The secondary structure supports the six 
solar panels and the heat shields. 
In order to achieve the design task, the 

payload consists of a high resolution 
radiometer and a data transmission 
system. 
The radiometer is an electro-optical 

instrument whose main element is a 
40cm  aperture  Ritchey-Chretien 
telescope. This can, over a period of 25 
minutes,  produce two simultaneous 
images of the Earth's surface, one in the 
visible and the other in the thermal infra-
red regions of the spectrum. An infra-red 
water vapour channel is also available. 

Tracking and processing 
The Data Acquisition, Telecommand 

and Tracking Station (DATTS) is situated 
at Michelstadt near to the European 
Space Operations Centre (ESOC) at 
Darmstadt in the Federal Republic of 
Germany. This facility is responsible for 
the reception of the radiometric, attitude 
and housekeeping data from the satel-
lite.  In  addition  it transmits  the 
meteorological data or images and the 
telecommands, and finally, in associa-
tion with a land-based transponder, 

Brian Kendal G3( 
McDermott G6MLO 
and reception of if 

determines the position of the satellite 
by use of ranging techniques. 
The operational management of the 

system is the responsibility of the 
Meteosat Operations Control Centre 
(MOCC). This involves monitoring the 
operation and performance of all ele-
ments within the system including per-
forming the orbit and attitude restitution 
calculations. 
Signal processing and the production 

of the images is the task of the Data 
Referencing and Conditioning Centre 
(DRCC) and from the processed data, the 
Meteorological Information Extraction 
Centre (MIEC) extracts the specifically 
meteorological data such as wind fields, 
sea temperature charts and cloud sys-
tem analyses. 
The latter three centres, MOCC, DRCC 

and MIEC, are actually utilisation con-
soles connected with the Meteosat 
Ground Computer System (MGCS), a 
computer unit located at ESOC and 
linked with DATTS by a high speed 
terrestrial circuit. 
From its geostationary position in orbit 

the satellite observes the cloud cover of 
the Earth, producing two images in 25 
minutes. The first of these is of visible 
radiation and is composed of 5,000 lines 
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3DU and Maurice 
outline the operation 
us weather satellite 

each of 5,000 image points and achieving 
a resolution of 2.5Km at the Earth's 
surface. 
The second, in the infra-red spectrum, 

comprises 2,500 lines, each with 2,500 
image points giving a 5Km resolution. 
When received on the ground these 
images are of sufficiently high resolution 
for immediate use, but for more precise 
definition, and for the data to be 
compatible with international APT (Auto-
matic Picture Transmission) or WEFAX 
(Weather Facsimile) standards, the raw 
image must be processed on the ground 
and then re-transmitted to the satellite 
for relay to the weather stations. 

The radiometer 
The radiometer consists of a main 

optical unit and some additional electro-
nic packages mounted on the satellite 
equipment platform. The main outward 
feature distinguishing the European 
radiometer  from  similar  equipment 
developed in the United States is the 
absence of a scanning mirror as the first 
element in the optical chain. 
To avoid the need for this, the 

Meteosat design scans the primary 
telescope. This consists of a Ritchey-
Chretien primary and secondary mirror 

mounted with a small 45° on-axis mirror in 
a Conde-Cassegrain arrangement. By 
use of this system the telescope may be 
scanned about a plane which nominally 
lies in the satellite's, and hence the 
Earth's, equatorial plane whilst still 
maintaining the subsequent relay optics, 
detectors, etc in a fixed position with 
respect to the satellite. 
On exiting the telescope, the optical 

axis is folded by a series of small flat 
mirrors to arrive at either the optical 
detectors or via a lens system to the 
infra-red detectors. 
To maintain the necessary optical 

quality over a wide range of tempera-
tures and in the presence of significant 
thermal gradients, the mirrors are fabri-
cated from a low expansion material 
from which material in excess of structu-
ral requirements is removed by ultraso-
nic drilling and grinding processes. 
In normal use the frame (vertical) scan 

of the image is generated by rotating the 
telescope through ±9° in 2,500 steps, one 
per  spacecraft  revolution.  As  the 
telescope is rigidly fixed in the other 
plane, the linescan is developed by the 
rotation of the satellite. 
The optically collected visible and 

infra-red earth signals are converted 
into analogue electrical signals by five 
detectors; two visible and three infra-
red. The two visible detectors are 
located in the focal plane of the primary 
telescope, both being fabricated on a 
single silicon chip. This ensures the 
homogeneity of performance required 
for good image quality as each detector 
generates alternate lines of the high 
resolution image. 
Whilst the visible detectors operate at 

ambient temperatures, the three infra-
red detectors (ie a redundant pair for 
thermal infra-red and a single element 
for atmospheric water vapour images) 

Eastern Mediterranean and the Red Sea 

must be cooled to less than 95K (-178°C). 
These are therefore insulated in a 
second stage, or cold patch, of a passive 
cooling system which uses what is 
effectively  a black  body  radiator 
mounted at one end of, and thermally 
insulated from, the spacecraft. 
Even this is insufficient to completely 

remove the sun's influence on detector 
temperature the whole year round. 
Active heating is therefore employed to 
keep the detector operating tempera-
ture constant and stabilise the otherwise 
temperature-variable spectral-sensitiv-
ity characteristics. 

In-flight IR calibration 
A further facility of the main unit is that 

of in-flight infra-red calibration with an 
associated black body reference source. 
This mechanism permits three calibra-
tion conditions: detector self-viewing, 
detector sun viewing and detector black 
body viewing. Viewing operations, the 
moon, space background and selected 
Earth regions can also be used for 
referencing, but this is due to the 
inherent flexibility of the equipment 
rather than any special on-board equip-
ment. 
The synchronisation sub-system of the 

imaging system generates all the dating 
and control signals. This system is 
controlled by a crystal oscillator operat-
ing on 5.3MHz, which is reset by a sun (or 
Earth) sensor for each orbital revolution 
of  the  satellite.  From  this  the 
synchronisation of the radiometer scan-
ning, the de-spun aerial and the trans-
mission of data to Earth is achieved. 
The analogue data from the radiometer 

is converted into digital signals at high 
velocity by image processing units, and a 
memory circuit provides temporary stor-
age in order that the data can be 
transmitted at a slower continuous rate. 
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METEOSAT  
Telecommunications 
The main telecommunications sub-

system is responsible for the transmis-
sion to Earth of the data produced by the 
imaging system and the re-transmission 
of the processed images to the various 
user stations, either in digital form for 
higher resolution images, or in analogue 
form compatible with APT or WEFAX 
formats. 
Links between the satellite and ground 

stations operate on S-band, except those 
between the spacecraft and data collec-
tion platforms which operate on UHF, in 
which case the satellite is operating as a 
UHF/S-band repeater. 
Separate aerials are used for S-band 

transmission and reception. The signals 
are radiated from a directional electro-
nically de-spun aerial which has a gain of 
approximately 13dB. This comprises an 
array of 128 dipoles arranged in 32 rows 
of 4 on a cylindrical structure which is fed 
from a switching matrix. This energises 
the 5 appropriate rows of dipoles at any 
time in synchronism with the satellite 
rotation. 
For reception a 2.5dB gain toroidal 

pattern aerial is used, with a further 
aerial of the same type provided as a 
back-up to the transmission arrays. Each 
of these consists of a slotted waveguide 
array with linear polarisation. They are 
placed side-by-side within a cylindrical 

G6MLO's 25dB gain aerial system 

honeycomb radome. UHF links are 
achieved by a further toroidal array of 
unity gain consisting of four half-wave 
dipoles etched on a microwave plastic 
cylinder. 
During the stationing phase, VHF is 

used for telemetry and command. The 
aerial for this comprises four monopoles 
fed by signals of equal amplitude in 
phase quad ratu re. 

History 
Meteosat 1 was launched on Wednes-

day 23 November 1977 by an American 
Delta 2914 rocket and was boosted into 
geostationary orbit by its apogee motor a 
few hours later. The spacecraft was then 
permitted to drift until it reached its 
permanent position over the Gulf of 
Guinea on 7 December. Over the 
succeeding months a series of further 
operations, including the calibration of 
the radiometer detectors, were carried 
out before it became fully operational in 
May 1978. 
As is so often the case, however, after a 

short period of success disaster struck 
and the imaging equipment failed. This 
necessitated the launch of a second 
satellite, Meteosat 2, which was identical 
to its predecessor. This too had a 
chequered history for it suffered many 
failures, this time however to the data 
collection circuitry. For some time now, 
therefore, parts of both satellites have 
been used —the data collection facilities 
of Meteosat 1 in conjunction with the 
imaging of Meteosat 2. This will not 
continue for much longer, however, for 
Meteosat 1 has now exhausted its fuel 
supply and is slowly drifting from its 
allotted position. It is estimated that by 
mid-1985 this drift will have taken it to a 
position where it is unusable for data 
collection purposes. 

The receiver, digital storage module and monitor 

Receiving the images 
Although due to the distance from 
Earth and the scanning method in use 
the whole Earth is continuously viewed 
by the satellite, the images received by 
the user are vastly different, for on 
normal reception channels the satellite 
is operating as a repeater, relaying only 
sections of the whole Earth picture. 
These have been processed at the 
ground facility, have coastlines and 
reference markers added and are radi-
ated to a published schedule. 
By radiating only a segment of the 

Earth at any one time greater detail is 
visible on the monitor, and some equip-
ment, such as that supplied by Micro-
wave Modules Ltd from which these 
photographs were taken, have the facil-
ity for a further magnification. 

The Microwave Modules equipment 
Although costing in the region of £2000, 

this equipment is by far the least 
expensive on the market. Operation is 
relatively simple yet the image quality 

Pic courtesy of Maroon, 

received on the monitor is excellent, 
both in the normal and magnified modes. 
The equipment comprises a VHF 

receiver, a digital storage module, a 
monitor, an aerial system, a down-
converter and an aerial head pre-
amplifier. 
The aerial is a 25dB gain parabolic 

array with consequent narrow beam-
width.  However,  as  Meteosat  is 
geostationary it maintains a constant 
position in the sky, and in consequence 
once the aerial has been correctly 
aligned it requires no further adjust-
ment. 
The signal received is fed first to the 

GaAsFET aerial head amplifier, in order 
to overcome subsequent feeder losses, 
and then to the down-converter which 
changes the 1690MHz signal frequency 
to the 137 VHF satellite band. At this 
frequency the signal enters the VHF 
receiver. 
The VHF receiver supplied is manufac-

tured by UKW Technic of West Germany 
and consists of a standard design crystal-
controlled  VHF  receiver  with  six 
switched frequencies between 137 and 
137.850M Hz. 
Fine tuning control is available over 

±10KHz in order to compensate for 
doppler effects. An internal monitor 
speaker is fitted with volume and muting 
controls for operator convenience. The 
panel meter may be switched to give 
either signal strength or tuning indica-
tions. 
The audio output from the receiver is 

fed to the digital storage module which 
provides the necessary signal proces-
sing in order to drive the high resolution 
video monitor. Alternatively, this unit 
may be driven by a recording made on a 
normal domestic cassette recorder. 

Receiving other satellites 
The five geostationary meteorological 

satellites are augmented by a number of 
others in low level polar orbit such as the 
NOAA series. These use the same signal 
format as Meteosat and consequently, if 
a suitable aerial is connected directly to 
the VHF receiver, may be received when 
above the horizon. Frequently, however, 
these signals are not particularly strong 
and a 137MHz pre-amp is desirable. **I 
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INow-Pvlooti 0 R11 -PORTASOL 
Portable Gas Soldering Iron 
ORYX — market leaders in soldering irons and acces-  pocket portable (173 mm) and independent of any 
sories introduce the revolutionary PORTASOL. This new  external energy source. PORTASOL is powered by 
approach to catalylic soldering iron technology is truly  ordinary cigarette fuel and one filling lasts for 60 minutes 

continuous use. 

Small, light and can 
be carried in the top 
pocket. 

Powered by ordinary 
cigarette lighter fuel. 

Flint ignition system 
built into the cap. 

* Portasol makes an ideal and * Adjustable temperature for 
handy present.  sensitive components. 

* Immediately available for use * Portasol meets all safety 
anytime anywhere.  standards. 

* No problem with statics. 

ONLY 

£11 795 
A 
Trans ViSA 
cash 

Adjustable temperature 
equivalent to electric 
soldering irons 10 to 
60 Watt. 

Ease of soldering for 
engineers, hobbyists, 
repair men etc. 

USE OUR EASYORDER SYSTEM NO W 

PRICE INCLS. VAT. P P 

ORDER BY FREEPOST  SEND CHEQUE OR P.O.  NO QUIBBLE MONEY 
NO STAMP NECESSARY  PAYABLE TO:  BACK GUARANTEE on 
ALL ENQUIRIES, C.O.D 

goods returned within 7 ACCESS, VISA & AMEXP J E M MARKETING  days in good condition. PLEASE PHONE 
180 PRINCES AVENUE 01 889 1415  OPEN MbN — SAT 

TRANS CASH AT ANY  FREEPOST (DEPT RE M 10AM — 5PM 
POST OFFICE. CREDIT  LONDON N13 6BR  24hr ANS/PHONE 
ACCOUNT NO 530 1556 

N. 

ThcArichcr Z80 &C 
The SDS ARCHER — The Z80 based single board 
computer chosen by professionals and OEM 
users. 

* High quality double sided plated through PCB 
* 4 Bytewide memory sockets — upto 64k 
* Power-fail and watchdog timer circuits 
* 2 Serial ports with full flow control 
* 4 Parallel ports with handshaking 
* Bus expansion connector 
* CMOS battery back-up 
* Counter-timer chip 
* 4 MHz. Z80A 

OPTIONS: 
* SDS BASIC with ROMable autostarting user code 
* The powerful 8k byte SDS DEBUG MONITOR 
* On board 120 / 240 volt MAINS POWER SUPPLY 
* Attractive INSTRUMENT CASE — see photo. 
* 64k / 128k byte DYNAMIC RAM card  * NEW * 
* 4 socket RAM — ROM EXPANSION card * NEW * 
* DISC INTERFACE card  * NEW * 

6hcrwood I )atia6y6tcfm Ltd 
Sherwood House, The Avenue, Farnham Common, Slough SL2 3JX.Tel. 02814-5067 
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C. M. HOWES 
COMMUNICATIONS 
EASY TO BUILD KITS BY MAIL ORDER 

139 HIGHVIEW 
VIGO, MEOPHAM, 
KENT DA13 OUT 

TEL. FAIRSEAT (0732) 823129 
ARE YOU ENJOYING THE SIMPLE LIFE? 
ORP (low power) operating is becoming more and more popular. This move away from 
expensive high power equipment to simple. often home-built gear is offering many 
amateurs a satisfying challenge. Most experienced operators also have the proverbial 
"black boxes" in the shack. but ORP offers them the opportunity to build their own 
equipment and put a little fun back into the hobby. At C M. HOWES COMMUNICATIONS, 
we have kits to build simple low power equipment including easy to construct receivers 
that will appeal to the newcomer as well as the licenced amateur. If you haven't tasted the 
pleasures of the simple approach yet why not choose a worthwhile project from our 
range? Established customers may like to note that we now have 40M band versions of our 
popular CTX. CVF and DcRx kits available for you to add to your collection! 
DcRx DIRECT CONVERSION COMMUNICATIONS RECEIVER 
The HOWES DcRx receivers are simple. easy to build single band designs. You can choose 
versions for the following bands: 20. 30. 40. 80 or 160 Metres. They all work from a 12 to 
14V DC supply (a battery is fine) and provide plenty of audio output to drive a loudspeaker 
or headphones. The DcRx has been the first introduction to shortwave listening for many 
an aspiring amateur. Read the SWL column in the August '85 issue ot "Amateur Radio" 
and find out what Trevor Morgan has to say about the DcRx and how one of his 
correspondants has claimed a Bronze Award for prefixes and countries heard on his 
HOWES DcRx20. You will be amazed just how well a simple design can work. A case and a 
couple of tuning capacitors are the only major items to add to finish your receiver. We have 
suitable capacitors for all but the 160M version at £1.50 each. 
DcRx kit £14.80. Assembled PCB module £19.90. 
CTX ORP CW Transmitters 
Two versions are available at the moment. one for 80M and the new 40M version. These 
super little rigs produce up to 5W RF output on 80. and 3W on 40. They come complete 
with one crystal, but there is also provision for an external VFO tor full band coverage 
(HOWES CVF40 or CVF80). Read the reviews in the August '85 issue of Practical Wireless 
and the March '85 Shortwave Magazine. A CTX transmitter makes a ideal introduction to 
HF operating. A few months spent using simple CW only equipment will help to make you 
into a first class operator. I can only admire the skills of some of our customers, many only 
having recently passed the Morse test, the sheer number of countries they manage to work 
with their HOWES ORP equipment puts me to shame! But then I started on HE a few years 
ago with a black box and a microphone - something I now regard as a mistake! 
CTX40 or CTX80 kit £12.95. Assembled PCB module £18.95. 
CVF VARIABLE FREQUENCY OSCILLATORS 
The HOWES CVF40 and CVF80 VFOs are designed for use with the CTX transmitters. They 
enable you to tune the whole band instead of being "rock bound". Dual buffered outputs 
are provided so that you can also connect up your DcRx and form a transceiver. IRT, 
voltage stabilisation. FET oscillator are some of the features of the CVF designs. These kits 
require a tuning capacitor of about 50pF (we can supply these at £1 .50 if required). 
CVF40 or CVF80 kit £9.30. Assembled PCB module £14.90. 

AP3 AUTOMATIC SPEECH PROCESSOR 
Add more "punch- to your signal with the AP3. Automatically compensates for changes in 
speech levels, so giving accurately controlled clipping levels and hence clean audio quality. 
This kit is one of our big sellers, and they enjoy a very good reputation on the air. Suitable 
for high or low impedance mics, and can even be used with ICOM rigs with a couple of 
simple mods which we can give you. 
AP3 kit £15.90. Assembled PCB module £21.40. 

CM2 QUALITY COMMUNICATIONS MICROPHONE 
The HOWES CM2 features an electret microphone capsule and a Plessey 'VOCAL)" chip - 
excellent quality, accurately controlled audio. This kit will help you construct a really clear 
sounding desk mic. Voltage stabilisation and a miniature relay for keying your transmitter 
are provided. Add some extra clarity to your stations audio. 
CM2 kit £10.25. Assembled PCB module + mic capsule £13.75. 

XM1 CRYSTAL CONTROLLED FREQUENCY MARKER 
The XM1 produces signals from LF to UHF for you to use to check and calibrate your 
station equipment. Eight marker frequencies can be generated (selectable) and there is an 
ident facility to distinguish the XM1's output•from off-air signals. No shack should be 
without one! 
XM1 kit £16.80. Assembled PCB module £21.30. 

All HOWES kits have a good quality 
glass-fibre printed circuit board 
The holes are drilled, the tracks are 
tinned and the parts locations are 
screen printed on the board for easy 
assembly. All board mounted com-
ponents are provided, as are good 
clear instructions, circuit etc. All o 
kits are designed so that even a 
novice constructor should meet 
with success. You don't have to be 
an "old hand" to enjoy the plea-
sures of using "home-brew" gear. 

If you would like further information 
on any kit, simply drop us a line 
enclosing an SAE. We have an infor-
mation sheet for each product as 
well as a general list of our goodies. 

Please add 80p to your total order value. 

Delivery is normally within 7 days. 

73 from Dave G4KQH, Technical Manager. 

TRANSISTORS 
BC107/8/9  -12p  BC184L  -lop  BFY50,51,52  -20p 
BC147/8/9  -lop  BC212,212L  -lop  BFX88  -15p 
BC157/8/9  -lop  BC327,337,337L  - 12p  BSX19  -12p 
8C547/8/9  -8p  BD135,136  -25p  BSX20  -15p 
BC557/8/9  -8p  BD137,138,139  -25p  2N2926  -7p 
BC182L  -lop  8F195,7  -12p  2N3055  -Sop 
BC183  -10p  BCY70  -15p  TIP31A,32A  -30p 

SUBMINIATURE TANTALUM ELECTROLYTICS, (MFDSNOLTS) 
0.1/35,0.22/35,0.47/35,1.0/35,3.3/16,4.7/16  14p 
2,2/35,4,7/25,10/6- 15P47/35,6,8/16  16p 
10/16,10/25,22/6- 20P,15/25,22/16,33/10  30p 
ELECTROLYTIC CAPACITORS. (Mfds/Volts) 
1/25, 1/50, 2.2/25, 2.2/50, 4,7/25,4,7/50, 10/16,10/25, 10/50  5p 
22/16, 22/25, 22/50, 47/16, 47/25, 47/50, 33/10- 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. 470/35 - 12p. 470/40- 15p. 1000/16  15p 
1000/35 - 22p. 1000/40 -35p. 2200/10 - 8p. 2200/25  35p 
Carbon Film resistors 1/4 W 5% E24 series 0.51R to 10M0  1p 
100 off per value- 75p, even hundreds per value totalling 1000  £7.00 
Metal Film resistors 1/4W 1OR to 'IMO 5% E12 series- 2p, 1% £24 series  3p 
Mixed metal/carbon film resistors 1/2 W E12 series 1R0 to 10Mo  11/2 p 
Mixed metal/carbon film resistors 1 watt £12 series 10R0 to 10M0  5p 
Miniature polyester capacitors 230V working for vertical mounting 
01, 015, 022, 033, 047, 068 4p. 015,022 6p. 0.33 & 0.47  8p 
Mylar (polyester) capacitors 100V working E12 series vertical mouiting 
1000p to 8200p- 3p.01 to 068 mfd - 4p. 0.1 5p. 0.12 & 0.1  6p 
Plate or disc ceramic 50V E6 series 1.0 pf. to 47,000 pf  2p 

Subminiature ceramic plate capacitors 100V wkg vertical mounting. 
E12 series. 
2% 1.8 pf to 47 pf -3p. 2% 56 pf to 330 pf -4p. 10% 390p - 4700p  4p 
Polystyrene capacitors 63V working E12 series long axial wires 
10 pf t0820 pf - 3p. 1000 pf to 10,000 pf -4p. 12,000 pf  5p 
Light dependant resistors NORP12  65p 

DIODES (p.i.vJamps) 
75/25mA 1N4148 2p. 800/1A 1N4006 6p. 400/3A 1N5404 14p. 115/15mA 0A91  6p 
100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1. 5A Si Ml 5p. 100/1A bridge  25p 
400/1A 1N4004 5p. 1250/1A 8Y127 10p. 30/45mA 0A90 6p. 30/15A 0A47  8p 
Zener diodes E24 series 3V3 to 33V 400 mW - 8p. 1 watt  12p 
LED's 3 & 5mm Red 10. Green, Yellow 12p. Grommets 3mm -2p, 5mm  2p 
20mm fuses 100m A to 5A. Q/blow 5p. A surge 6p. Holders pc or chassis  5p 
High speed pc drills 0.8, 1.0, 1.3, 1.5, 2.0mm -25p. Machines 12V dc  £6.00 
HELPING HANDS 6 ball joints and 2 croc clips to hold awkward jobs  £4.50 
Nicads AA-80p. HP11- £2.00. HP3 - £4.20 Universal charger  £6.00 
Glass reed switches with single pole make contacts- 8p. Magnets  12p 
All prices are inclusive of VAT. Postage 20p (free over £5). Lists Free 

THE C.R. SUPPLY CO 
127 Chesterfield Rd, Sheffield S8 ORN 

Return posting 

FIELD ELECTRIC LTD  
3 SHENLEY RD, BOREHAMWOOD, HERTS 

TELEPHONE 01-953-6009 
En /OFFICIAL ORDERS/OVERSEAS ENQUIRIES WELCOME 
OPEN 6 DAYS A WEEK 9.00am/5.00pm THUR.9.00am/1.00pm 

SPECIAL OFFER. 9in green phos: 75oz comp: video monitors in case 240v 
high res: tested size 10x91/2 x91/2 in C/P 5.50  £36.00 
Polycold model P751/C temp: range - i2OC/135°C 240VAC 50Hz 6amp 
size 31inx17inx201/2in  £350.00 + 15% 
120x120x38m/m 115 VAC fan's tested C/P 50p  £1.75 
12-0-12v 80amp transformer 250v Prim: size 61/4 inx51/4 in C/P 5.00  £16.95 
Redmond 12VDC 60watt 3,00Orpm motors size 100x75m/m C/P 2.00 £10.50 
Parvalux 230VAC 1PH cont: rating 61bs/ins 62rpm geared motors size 
150x78m/m C/P 2.25  £14.95 
Parvalux 230VAC 1PH cont: rating 41bs/ins 44rpm geared motors 
150x78m/m C/P 2.25  £15.95 
Parvalux 24VDC shunt HP1/4 s50watt5 35Ibs/ins 30rpm type SDIss C/P 
2.25  £19.00 
%HP 1425rpm 230VAC 1PH cont: rating resil: mount size 180x140m/m C/P 
4.00  £15.95 
Printed armature DC servo motor's type G16M4 1400z in 2350rpm 60VDC 
rated 5.5A weight 7.5kg C/P 3.00  £10.00 
Type G9M4A 24VDC 3700rpm rated 4.4A weight 1.59kg power output 63W 
C/P 3.00  £10.00 
Qwerty keyboard 58 key ASCII code new in plas: case C/P 2.00  £19.95 
12VDC 100 watt quartz bulb's 30x10m/m inc C/P  £2.00 
Oltronix B32-20 0-32VDC 0-208mp metered power supply 230VAC input 
C/P 12.00  £150.00 
Oltronix B8-7 0-10VDC 0-7 7amp metered power supply 230VAC input C/P 
8.00  £65.00 
Marconi 20MHz o'scope TF2204 D trace  £195.00 
ONE MONTH ONLY. PM47 gould 12VDC 3amp 230VAC input power supply 
linear C/P 2.50  £12.00 
Claude Lyons auto: voltage stab: CVR 360 input 204-252V 0/put 240±0.3% 
1.5amp C/P 5.00  £36.00 
Bercostat w wound 205amp reostat C/P 1.00  £6.00 
Gould Farnell 12VDC 10amp SMPSU 250VAC input C/P 2.75 
160x105x90m/m  £35.00 
Limited stock 12in b/white high res: monitor 240VAC tested C/P 6.00 
 £12.95 
Tektronix inc type 568 o'scope C/W 312 plug in random sampling 352 
sampling unit /S3 sampling heads  £350.00 

All prices inc 15% VAT unless stated. 
Please ring for C/P details not shown 
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I n the last three editions of Data File we 
have explained the basic operating 
principles of the ubiquitous '555' timer 
IC, and have taken an in-depth look at 
ways of using the device in a wide variety 
of monostable pulse-generator and ast-
able squarewave generator applications, 
etc. In the present edition of The File' we 
conclude our investigation of the 555 by 
presenting  a miscellany  of  useful 
application circuits, and by introducing 
the 7555 CMOS version of the device. We 
start off, however, by looking at ways of 
using the IC as a triggered 'sawtooth' 
generator. 

Sawtooth generators 
The 555 can be made to generate a 

triggered non-linear (exponential) saw-
tooth waveform by connecting it as 
shown in Figure 1. Here, the circuit is 
wired as a modified monostable multivib-
rator that is triggered by an external 
squarewave via Tr1 and C2, etc. Note, 
however, that the conventional pin 3 
output of the IC is ignored in this circuit, 
and that the sawtooth output waveform is 
actually taken from across the C4 'timer' 
capacitor via buffer transistors Tr2-Tr3 
and pot RV2. 
The action of the Figure / circuit is 

such that the C4 voltage (and thus the 
output voltage) is normally zero volts, but 
each time the circuit is triggered C4 
charges exponentially via R5 and RV1 to 
2/3Vcc, at which point the monostable 
period terminates and the C4 voltage 
returns abruptly to zero. The period of 
the sawtooth waveform can be varied 
over the range 9p.s to 1.2 seconds by 
using the C4 values indicated in the 
table. The maximum usable repetition 
frequency of the circuit is approximately 
100kHz. 
Note that the Figure 1 circuit must be 

triggered via rectangular input wave-
forms with fairly short rise and fall times. 
The sawtooth period is variable over a 
decade range via RV1, and the amplitude 
of the output waveform is fully variable 
via RV2. 
The basic Figure 1 circuit can be made 

to produce a triggered linear sawtooth or 
'ramp' waveform by charging C4 via a 
constant-current generator, as shown in 
the circuit of Figure 2. Here, Tr1 is used 
as the constant current generator, and 
the output waveform is taken from across 
C4 via Tr2 and RV2. 
When a capacitor is charged via a 

constant-current generator, the capaci-
tor voltage rises at a linear and predict-
able rate that can be expressed as: 

volts per second = I/C 
where I is expressed in amps and C is 
expressed in farads. Using more practi-
cal quantities, alternative expressions 
for the rate of voltage rise are: 

volts per As = amps/IAF 
Or 

volts per ms = mA/pF. 
Note that the rate of rise of the voltage 

Ray Marston presents a variety of useful circuits 

in this concluding part of his '555' mini-series 

C4 value Savotooth period range 

10µF 
1µF 

100nF 
10nF 
1nF 

90ms 
9ms 
900µs 
90µs 
9µs 

1.2sec 
120ms 
12ms 
1.2ms 
120µs 

Fig I Triggered sawtooth generator 

Fig 2 Linear sawtooth or 'ramp' waveform generator 

Fig 3 Oscilloscope timebase generator circuit 

can be increased by increasing the 
charging current or by decreasing the 
value of capacitance. 
In the Figure 2 circuit the charging 

current can be varied over the approxi-
mate range 90pA to 1mA via RV1, thus 
giving rates of rise on the 10n timing 
capacitor of 9V/ms to 100V/ms respec-
tively. Now, remembering that each 
monostable cycle of the 555 terminates 
at the point where the C4 voltage 
reaches 2/3V0c, and assuming that a 9 volt 
supply is used (giving a 2/3Vcc value of 
6V), it can be seen that the sawtooth 
cycles of the circuit have periods 
variable from 666ps (= 6/9ms) to 60p.s 
(= 6/100ms) respectively. Periods can be 
increased  beyond  these values  by 
increasing the C4 value, or vice versa. 
Note when using this circuit that its 

supply rail must be stabilised if stable 
timing periods are to be obtained. 
Figure 3 shows how the above circuit 

can be modified for use as an oscillo-
scope timebase generator. The circuit is 
triggered by squarewaves derived from 
external waveforms via a suitable 'trig-
ger' selector circuit, and the ramp output 
waveform is fed to the 'X' plates of the 
'scope via a suitable amplifier stage; the 
pin 3 output of the 555 provides bright-up 
pulses to the 'Z' axis of the 'scope tube. 
Note that the minimum useful ramp 

period that can be obtained from the 
above circuit (using a 1n0 capacitor in 
the C3 position) is about 5ps, which, 
when expanded to give full deflection on 
a ten-division 'scope screen, gives a 
maximum timebase speed of 0.5iLs per 
division. This 'timebase' circuit gives 
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Fig 5 Simple 1kHz linear-scale analogue frequency meter 
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Fig 6 Car/motorcycle tachometer circuit 
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excellent signal synchronisation at trig-
ger frequencies up to about 150kHz: at 
trigger frequencies greater than this, the 
input trigger signals should be divided 
down via a single or multi-decade 
frequency divider. Using this technique 
the timebase can be used to view input 
signals up to many MHz. 
Figure 4 shows a simple but versatile 

'trigger' selector circuit that can be used 
with the above circuit. This comprises a 
741 op-amp (or similar) voltage compara-
tor circuit, which has a reference voltage 
fed to its non-inverting input terminal via 
the RV2 'trigger level' control pot, with 
the signal voltage fed to its inverting 
terminal  via  SW1-R1  and the  RV1 
'sensitivity' pot: SW1 enables either in-
phase or anti-phase input signals to be 
selected from the  driving amplifier, 
thus enabling either '+' or '—' trigger 
modes to be selected. The output of the 
Figure 4 circuit is coupled directly to the 
Cl input of Figure 3. 
Figure 5 shows how the 555 IC can be 

wired to make a linear-scale analogue 
frequency meter that has a full-scale 

115 

SOS 

551 
220k 
C•I 

Fig 7 Alternative version of the analogue frequency meter 

+125 

LED 

114 
•705 

DI 
154001 

Fig 8 Event-failure alarm with LED or relay output 

voltage equals 250ms/1000ms x 6V = 1.5V, 
or 25% of 6V. Thus the mean value of 
output voltage of the pulse generator, 
measured over a reasonable total num-
ber of pulses, is directly proportional to 
the generator's repetition frequency. 

sensitivity of  1kHz. The  circuit  is 
powered from a regulated 6V supply, and 
needs a pulse or squarewave input-
driving signal with a peak to peak 
amplitude of 2 volts or greater. Transistor 
Tr1 amplifies this input signal to a level 
suitable for triggering the 555 mono-
stable stage, and the pin 3 output signal 
of the monostable is fed to 1mA fsd 
moving coil meter M1 via multipliet 
resistor R5 and offset-cancelling diode 
Dl. The circuit operates as follows. 
Each time the monostable is triggered 

it generates a pulse of fixed duration and 
amplitude. If we assume that each 
generated pulse has a peak amplitude of 
6V and a period of 1ms, and that the 
generator is triggered at an input 
frequency of 500Hz, it can be seen that 
the pulse is high (at 6V) for 500ms in each 
1000ms total period, and that the mean 
value of output voltage measured over 
this total period is 500ms/1000ms x 6V = 
3V, or 50% of 6V. 
Similarly, if the input frequency is 

250Hz the pulse is high for 250ms in each 
1000ms total period, so the mean output 

'Mean' reading Instruments 
Normal moving coil meters are 'mean' 

reading instruments, and in the Figure 5 
circuit a 1mA fsd moving coil meter is 
wired in series with 'multiplier' resistor 
R5, which sets the meter sensitivity at 
about 3V4 fsd, and is connected to read 
the mean output value of the pulse 
generator. This meter thus gives a 
reading that is directly proportional to 
the input frequency, and therefore the 
circuit acts as a linear-scale analogue 
frequency meter. 
With the component values shown the 

circuit is intended to read fsd at 1kHz. To 
set up the circuit initially, simply feed a 
1kHz squarewave signal to its input, and 
!t in adjust RV1 (which controls the 
pulse length) to give full-scale reading 
on the meter. 
The full-scale frequency of the above 

circuit can be varied from about 100Hz to 
100kHz by suitable choice of the C3 
value. The circuit can be used to read 
frequencies up to tens of MHz by feeding 
the input signals to the monostable 
circuit via a single or multi-decade 
digital divider, thereby reducing the 
input frequencies to values that can be 
read by the monostable circuit. 
Figure 6 shows how the above circuit 

can be modified for use as an analogue 
tachometer (rpm meter) for use in cars or 
motorcycles.  Here,  the  circuit  is 
powered by a regulated 8V2 supply 
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Rg 12 dc negative-voltage generator 

derived from the vehicle's battery via R1-
ZD1-C1 and the ignition switch, and the 
monostable is triggered by the vehicle's 
contact breaker (cb) points via the R2-
C2-ZD2 waveform-conditioning network. 
A 50p.A fsd moving coil meter is used as 
the rpm indicator, and is activated from 
the 555 output (pin 3) via Dl. 
The circuit action is such that current 

is applied to the meter via R5-RV1 and the 
IC supply line when the IC output is high, 
but the current is reduced to near zero 
(via D1) when the 555 output is low. 

Constant pulse amplitude 
The Figures 5 and 6 circuits both use 

regulated supply lines to ensure a 
constant pulse amplitude and hence a 
consistent reading accuracy in the 
moving coil meter. Note, however, that 
this meter is actually a current-indicat-
ing device, but that in both of these 
circuits it is used in the 'voltage 
indicating' mode with the aid of suitable 
'multiplier' resistors (RV1-R6 in Figure 5, 
RV1-R5 in Figure 6). 
Figure 7 shows (in basic form) an 

alternative way of making an analogue 
frequency meter, without the use of 
either a 'multiplier' resistor or a reg-
ulated power supply. In this case, the 
output (pin 3) of the 555 is fed to the 
moving coil meter via JFET transistor 
Tr1, which is wired as a constant-current 
generator (via RV1) and thus feeds a 
fixed-amplitude pulse into the meter 
irrespective of variations in the supply 
line voltage. 
Figure 8 shows how the 555 IC can be 

used as the basis of an event-failure 
alarm or 'missing-pulse' detector, which 
closes a relay or illuminates an LED if a 

Note.' 
01-  1N4148 

Fig 10 dc voltage-tripler circuit 

Note: 
111-04 = 104148 

Fig 11 dc voltage-quadrupler circuit 

DI 

54  104004 
2201, 

Fig 13 Neon lamp driver or 'high voltage' generator 

5 na1511 t-ve 

Fig 14 dc-to-ac converter 

normally recurrent event fails to take 
place. 
The circuit theory is fairly simple. The 
IC is wired as a normal monostable pulse 
generator, except that Tr1 is wired 
across timing capacitor Cl and has its 
base taken to 'trigger' pin 2 of the IC via 
R1. The trigger pin is fed with a series of 
brief pulse or switch-derived clock input 
signals from the monitored event, and 
the values of R3 and Cl are selected so 
that the natural monostable period of the 
IC is slightly longer than the repetition 
period of the clock input signals. 
Thus each time a brief clock pulse 

arrives Cl is rapidly discharged via Tr1, 
and simultaneously a monostable timing 
period is initiated via pin 2 of the IC, thus 
forcing output pin 3 high. Before each 
monostable  period  can  terminate 
naturally, however, a new clock pulse 
arrives and initiates a new timing period, 
so the pin 3 output terminal remains high 
so long as clock input pulses continue to 
arrive within the prescribed  limits. 
Should a clock pulse be missed or its 

period  exceed  the  preset  limits, 

AC out 
(115-2305 
50.1a - 5014a 

Mee 
tee tl 

however, the monostable period will 
terminate naturally, and under this 
condition pin 3 of the IC will go low and 
drive the relay or LED on. The circuit thus 
functions as an event-failure alarm or 
missing-pulse detector. With the compo-
nent values shown, the monostable has a 
natural period of about 30 seconds; this 
period can be varied via R3 or Cl to 
satisfy specific needs. 

Voltage converters 
The 555 IC can readily be used to 

convert an existing dc voltage into a dc 
voltage of greater value or of reversed 
polarity, or to convert a dc voltage into an 
ac one. Figures 9 to 14 show various 
circuits of these types. 
Figure 9 shows how the 555 can be 

used as a dc voltage doubler, which 
generates a dc output voltage that has a 
value roughly double that of the 555 
supply-line voltage. Here, the 555 is 
wired as a free-running astable multi-
vibrator or squarewave generator which 
operates at a frequency of about 3kHz 
(determined by the R1-R2-C2 values) and 
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Fig 15 Internal circuit of the bipolar 555 IC 
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Fig 17 Internal circuit of the CMOS 7555 IC 

has its output fed into the C4-D1-05-D2 
capacitor-diode voltage doubler net-
work, which produces the '2 x Vcc ' 
output voltage. Note that supply-line 
capacitor Cl is used to prevent the 3kHz 
output of the 555 from feeding back into 
the IC, and C3 is used to further enhance 
circuit stability. 
The Figure 9 circuit can be used with 

any dc supply in the range 5 to 15 volts, 
and since it provides a 'voltage doubler' 
action can thus provide outputs in the 

Paranuotchr ICU 7535 Bipolar 555 

Power supply range 2V0 to 18V 4V5 to 16V 
Supply current at Vcc = 15V 0.1mA 10mA 
Output current, max 100mA 200mA 
Power dissipation, max 200mW 600mW 
Peak supply current transient 10mA 400inA 

Timing accuracy, drift with Vcc 1% N 0.1%/V 
Input current, trigger 0.01 nA 100nA 
Input current, threshold 0.01nA 500nA 
Input current, reset 0.02nA 100µA 
Output rise and fall times 40ns 100ns 
Minimum trigger-pulse width 90ns 20ns 

Fig 15 Comparative performance 
approximate range 10 to 30 volts. Greater 
output voltages can be obtained by 
adding more 'multiplier' stages to the 
circuit. Figure 10, for example, shows 
how to make a dc voltage tripler, which 
can provide outputs in the range 15 to 45 
volts, and Figure 11 shows a dc voltage 
quadrupler, which provides outputs in 
the range 20 to 60 volts. 
A particularly useful type of 555 

'converter' circuit is the dc negative-
voltage generator, which produces an 
output voltage that is virtually equal in 
amplitude but opposite in polarity to that 
of the IC supply line. This type of circuit 

T Niger  can be used to provide a 'split-supply' 
output for powering op-amps, etc, from a 
single-ended power supply. Figure 12 
shows an example of such a circuit, 
which (like Figure 9) operates as a 3kHz 
astable that drives a voltage doubler (04-
D1-05-D2) output stage. 

dc to ac converter 
Another useful type of voltage conver-

ter circuit is that which changes a dc 
supply voltage into an isolated (transfor-
mer-coupled) ac output voltage. This ac 
voltage may be used as it stands, or may 
be converted back into a dc voltage 
(usually at a fairly high value) via a simple 
rectifier-filter network. Figures 13 and 14 
show (in basic form) two such circuits. 
The Figure 13 circuit can be used for 

driving a neon lamp or generating a low-
current high value (up to a few hundred 
volts) dc voltage from a low value (5 to 
15V) dc voltage supply. Here, the 555 is 
simply wired as a 3kHz astable and has its 
squarewave output fed to the input of 
transformer Ti via R3. Ti is a small audio 
transformer, and has a turns ratio 
sufficient to give the desired output 
voltage, eg with a 10V supply and a 1:20 
Ti turns ratio the transformer will give an 
unloaded ac output of 200 volts peak. 
This ac voltage can be converted to dc 
via a half-wave rectifier and filter 
capacitor, as shown. 
Finally, the Figure 14 dc-to-ac conver-

ter circuit produces an ac output at 
mains line frequency and voltage. The 
555 is wired as a low frequency astable 
(adjustable over the 50Hz to 60Hz range 
via RV1) that feeds its power-boosted 
(via Tr1-Tr2) output into the 'input' of 
reverse-connected filament transformer 
Ti, which has the desired 'step-up' turns 
ratio. C4 and L1 act as a filter that ensures 
that the power signal feeding into the 

transformer is essentially a sinewave. 

A CMOS 555 
The standard 555 timer IC is a very 

popular and versatile device, but suffers 
frlm a few significant defects. It cannot, 
for example,  be  used with supply 
voltages that are significantly less than 
5V. Also, it typically draws a fairly hefty 
10mA of quiescent supply current when 
operating from a 15V supply, making the 
device quite unsuitable for use in many 
battery powered applications. 
Worst of all, the device draws a massive 

400mA 'spike' of current from the supply 
as its output makes the transition from 
one state to the other. This spike lasts for 
only a fraction of a microsecond, but in 
that time radiates a 'noise' burst that is 
often sufficient to play havoc with any 
digital circuit close to the 555 or powered 
from the same supply lines. 
Fortunately there is a CMOS version of 

the 555 available which suffers from none 
of these snags. This CMOS version is 
manufactured by Intersil, and is known 
as the I0M7555 or, more simply, as the 
'7555'. This device can be used with any 
supply voltage in the range 2V to 18V, and 
typically draws a quiescent current of 
only 100/LA from a 15 volt supply. It draws 
a peak 'spike' current of only 10mA when 
its output is transitioning, and thus does 
not create radiation problems. Also, the 
required threshold, reset, and trigger 
currents of the CMOS device are several 
orders of magnitude down on the bipolar 
version, enabling timing resistors (for 
example) to be given values of hundreds 
of megohms. 
Figure 15 shows a 'rationalised' compa-

rative summary of the characteristics of 
the standard bipolar and the CMOS 
versions of the 555 IC. Note, on the debit 
side, that the CMOS version has inferior 
drift-with-voltage accuracy characteris-
tics, output current-drive and power 
dissipation  capabilities,  and  pulse-
triggering characteristics. 
Figures /6 and 17show, for comparison 

purposes, the simplified internal circuits 
of the bipolar and CMOS versions of the 
IC. Note particularly the great differ-
ences in the relative values of the 
voltage divider chains that are used. 
The CMOS device can be used as a 

direct plug-in replacement in all the 
bipolar 555 circuits that have been shown 
in the present series of articles. Note, 
however, that (for reasons of cost) the 
CMOS device should really only be used 
in battery powered applications where 
current economy is important, or in low 
voltage (below 5V) applications where a 
bipolar 555 cannot be used, or in complex 
multi-IC digital circuits where 'radiation' 
problems might otherwise occur. In all 
other cases, the inexpensive bipolar 
version of the 555 should be used. 
In next month's edition of Data File we 

start a new 'mini-series' of articles 
looking at FET devices and circuits. 
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ISpecialist Communications Distributors ARE YOU PAYING TOO MUCH? 

HI ~TEC WOHLOWCE 

If your looking for a hand 
held chances are you will 
want to be sure that you are 
buying quality. For long 
reliable service, you will 
probably have doubts about 
'cheapy's' and rightly so. But the 
regular makes are so 
expensive. WELL AT LAST there is 
a high quility alternative. THE 
KENPRO KT2000EE/KT400 EE 
Kenpro's uncompromising 
quality is already well known 
in the UK, and now we are the 
appointed distributors for 
Kenpro transceivers with full 
service back up reinforced by 
direct contact with the 
factory so if you do not want 
to risk quality Kenpro has the answer 
and for a limited 
period only it is on offer for a 

Welk 

KENPRO 

special introduction price 
and with FREE CHARGER. Price + 

P+P and Ins 

KT 200 EE VHF TRCVR  £169- 5 
KT 400 EE UHF TRCVR  £189- 5 

Standard accessories NICAD 
pack, flexible ant, ear phone, 
hand strap, belt suspender 
frequency range 140-150MKz/430-
440M Kz 
Full UK specification, tone/ 
repeater shift etc. optional 
accessories 

KT SM1 SPEAKER MIC  £19.50 
KT BMC MOBILE CHARGER LEAD 
 £4.50 
KT LC LEATHERETTE CASE  £5.50 
KT BP (H) HI POWER NICAD PACK 
 £33.00 

SAE FOR FREE BROCHURE, INSTANT FINANCE AVAILABLE 

VISA 

TRADE ENQUIRIES 
WELCOME 

HI-TEC WORLD WIDE, 584 HAGLEY ROAD WEST, OLDBURY WARLEY, B68 OBS TELEPHONE 021-421-6001 

PC/XT PERIPHERALS 
MEGA mainboard PC/XT  £249 EPROM WRITER CARD up to 128K 4-LAYER PC/XT PC to XT CONVERSION 
SUPER Mainboard PC/XT  £249  £149 MAINBOARD KITS FOR IBM AND 
256K M/FUNCT 1par, 1ser, cl/cal, MODEM CARD V21/V23 CCITT AN 
OK  £169 AD  m g • 64K to 1MB ON BOARD COMPATIBLES 
384K M/FUNCT 6-WAY (SEE ILL), FLOPPY DRIVE CONTROLLER (4 * 8 Fully Compatible Slots * NEW FAST CONTROLLER!!! 
OK  289 DRIVES)   cyg Built & Tested  £295.00 WESTERN DIGITAL 1002 SWX-2 
512K RAM EXPAND (2 DIP SWITCH), TEAC FD-55B half ht 320K floppy dr SEGATE ST-506 STANDARD 
OK  £95  £135 PC/XT CASE  £199.00 
Parallel printer card  £39 RS232 SERIAL  I/Face, 1port 50- 

• 
' 10 MEGABYTE MR-521 51/4in 

Parallel card with 64K buffer (OK) 
 £109 
Monochrome (text) display card 

9600  £49 
SERIAL Async RS232C, 2port 50- 
9600   £69 

8-Slot 
: Hinged lid 
Inclusive hardware   C95.00 

WINCHESTER  HARD  DRIVE,  2- 
HEADS 
AVERAGE ACCESS 85ms... £375.00 

 £119 GAMES ADAPTER  £39 *20 MEGABYTE MR522 51/4 in 
PC  Epress/Intelligent  Research AD/DA 12bit 16ch-A/D, 1ch-D/A RAM CHIP SALE!!! WINCHESTER  HARD  DRIVE,  4-
512K   £798  £139 • 41 64 64K DRAMS 1500s HEADS 
Titan Accelerator 128K   £609 83K Cherry Style KEYBOARD . £129  £1.49 each AVERAGE ACCESS 85mx....e550.00 
Titan Accelerator 512K   £729 TRANS-NET NETWORKING (upgrade PC/XT end compatib(es) • HARD DRIVE CABLE SET... £25.00 

BOARD  £450 • UPGRADE  130WATT  POWER 
NetMAIL Software  £550 • 41256 256K RAMS 150ns SUPPLY  £135.00 

COLOUR/GRAPHICS Card (2 layer) NetSPOOL Software  £250  £6.49 each 
COMPOSITE COLOUR/rgb Moniotrs NetDISK Disk Server Software (upgrade OLIVETTI M24, COMPAQ DISKETTE SALE! 
 £149  £150 

NetDMS Data Management 
DESKPRO etc) NASHUA DS/DD  £14 box of ten 

Software  £175 . 4128 (Piggyback) Upgrade IBM 
UNBRANDED DS/DD 96 TPI 

l   £14 box often 
SUPER COLOUR/GRAPHICS Card (4 
layer) 

NET BOOT ROM for floppyless ops 
 £50 

PC/XT  £5.99  each DX45  lockable  100pc  DISKETTE' 

PC, PCXT, PCAT COMPATIABLE NET STARTER KIT  £975 • CO-PROCESSOR INTEL -2/-3 
BOX  £17 
DX50 lockable 50pc DISKETTE BOX 

 £399 
(NOTE: We can supply most of the 
above as UNPOPUIATED boards for 

 £139  £15 

MONOCHROME  GRAPHIC  CARD OEMs.) Prices exclude VAT and DELIVERY 
VERSION II 
single parallel port standard.... £229 

— for terms see our other advertisements. 
384K MULTIFUNCTION 
CARD — SIX WAY!!! 

MULTI I/O CARD -5 WAY!!! • 64K to 384K RAM Memory TEL: (0342) 24631 
Dual floppy controller interface 
Asynchronous RS232 serial comms 

• RS232C Serial Port 
• Real Time Clock/Calendar with 11311155i tlx: 957418 

port Battery Backup 
Parallel printer port, games adapter • RAMDISK & PSPOOL Software 
Clock/Cal with battery backup • Optional games port Business Systems Ltd, Unit M, Chariwoods Business Centre, 
 £249 Built & Tested   £195.00 Chariwoods Road, East Grinstead, West Sussex, RICI9 3UR, 
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ATV 

ON THE AIR 
Andy Emmerson G8PTH puts you in the picture 

Acouple of months back I took a look 
at the pleasures and perils of buying 

a secondhand camera — one of you wrote 
in asking for further info on a particular 
model of Shibaden camera. Being a 
helpful sort of chap I try to pass on 
anything I have, and in fact I was familiar 
with that camera. 
lam not a source of circuit diagrams on 

all cameras, though —1 wish I was!— and if 
you are not sure about poking about in a 
strange camera unaided, it might be 
better not to buy. Having said that, most 
rally bargains are a safe bet if they look 
well cared for. 

Funny prices 
Talking of rallies, I tend to visit quite a 

lot of these, just like Hugh Allison 
G3XSE, who writes the rally bargain 
column in Amateur Radio. It's funny 
really, as I see Hugh at most of these 
events and seldom is he not buying 
something! There were indeed plenty of 
good buys in the video field this year, 
with cameras selling for as little as £25 
with lens. Needless to say, these were 
not the marked prices, but you have to be 
prepared to haggle a bit. 
Other video items, such as switchers, 

were over-priced: some Sony mono-
chrome effects generators were selling 
at £45 a pair early in the season but £40 
each later on. The more pricey equip-
ment tends to remain unsold and travels 
around from one rally to another: one 
camera I saw in April turned up so many 
times it became like an old friend, and in 
the end 1 just had to buy it— but not at the 
asking price! 

New goodies 
The Woburn rally is where Wood & 
Douglas unveil new products, and this 
year they had three new items for 
ATVers. All three will appeal mainly to 
24cm operators and come as ready-
assembled modules. Although intended 
for use with other W&D equipment, they 
can also be adapted to work in other 
systems. 
The first item is a sound subcarrier 

generator for a transmitter. It connects 
in the video line and is available in both 
5.5 and 6.0MHz versions — how sensible! 

Partnering it is a sound board for the 
VIDIF receiver, also available in 5.5 and 
6.0MHz versions. This sound board has 
another long-desired feature, on-board 
squelch, and provides both loudspeaker 
and line outputs, so you can now feed the 
received audio into your VCR, receiver-
monitor or hi-fi system. The squelch is 
not 100 per cent, but mutes 'inter-station' 
hiss to an acceptably low level. Volume is 
adjusted by on-board presets: you may 
wish to bring these out as front-panel 
controls. 
The third item can be used both in 

transmitters and receivers, being a pre-
emphasis/de-emphasis unit — you con-
nect links to make it one or the other. It 
follows the preferred CCIR curves 
(published in the last issue of CQ-TV ) 
and has an adjustable gain amplifier built 
in. I have put one in my receiver and find 
it makes a big difference, enabling me to 
see fine detail which was previously 
unreadable. 
All of these units are moderately 

priced and highly recommended: watch 
out for a 24cm preamplifier from Wood & 
Douglas soon. 

G9 video 
This year sees the 30th anniversary of 

video from G9AED, a callsign that was 
once very familiar to TV enthusiasts. If 
the G9 cal lsign does not strike you as an 
amateur one you're right, since the G9 
series is reserved for test and develop-

ment licences issued to experimental 
stations. Generally these transmissions 
are for industrial purposes and not 
intended  for  public  reception,  but 
G9AED was an exception — it even issued 
QSL cards for reception reports! 
G9AED was the creation of Belling and 

Lee Ltd and was in fact a mobile 
transmitter  operating  in  Band  3. 
Independent television started in Britain 
in 1955, but prior to the commencement 
of regular programmes dealers and 
viewers needed a source of test signals 
for aerial and receiver alignment. Belling 
and Lee were at that time a major 
manufacturer of TV aerials, and had the 
excellent idea of taking a pilot transmit-
ter to the eventual main transmitter sites. 
While the 'proper' aerial mast was being 
constructed at each location G9AED was 
already putting out low-power signals 
from its own 85ft tower, 40 hours a week. 
G9AED was provided as a service to the 

TV industry and was recognised as such— 
the IBA later purchased the van. The 
transmitter van itself was well equipped 
(it was even on the phone) and put out 
two signals, generated from mono-
scopes. One was a special test card with 
calibrations enabling the distance of 
obstructions causing 'ghosts' to be 
calculated. The other picture was a 
caption announcing that new transmis-
sions would start soon on Band 3 — 'make 
sure your aerial and receiver are ready'. 
So this was really Britain's first TV 
commercial. 
Although G9AED was really intended 

for TV dealers and aerial installers, many 
TV enthusiasts also used it for testing 
their homebrew converters, which took 
the Band 3 signal and transposed it to an 
unused channel in Band 1. A 'Belling-
Lee' mobile research unit also used the 
signal for plotting propagation and 
coverage of the radiated signal. 

More unscheduled video 
• Non-broadcast television crops up 
elsewhere on the bands, too. Between 
March 1958 and May 1959 the Marconi 
company was investigating troposcatter 
links for trans-horizon propagation. A 
200 mile path was chosen between Start 
Point  (Cornwall)  and  Galleywood 
(Essex), near the Marconi works in 
Chelmsford. The aim of the experiment 
was to direct a 10kW signal up into the 
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troposphere, 1800 metres above the 
horizon and attempt to pick up some of 
the scattered signal at the receiving end. 
In the event they were successful for 99 

per cent of the time. The frequency used 
was 858MHz and the callsign allocated 
was G9AHR. FM television was one of the 
several modes used: it would be fascinat-
ing to try this sort of power on 24cm. On 
the other hand, considering that only 
so-so pictures were received and that 
30ft diameter dish antennas were neces-
sary, perhaps we don't do so badly with 

our ATV equipment! 
Reception of unscheduled transmis-

sions is of course not permitted with a 
broadcast receiving or amateur licence, 
although a couple of years back ATVers 
around Southend in Essex had little 
choice in the matter! A very boring 
picture appeared on 70cm: it was an 
interior view which got darker and darker 
as daylight faded. 
A novelty at first, it soon became a 

nuisance since it blocked other ATV 
activities. Eventually the Radio Interfer-

ence Service was called in and the 
transmissions were traced to the local 
police. Apparently they had uncovered a 
large cache of stolen property, too much 
to store in the 'nick' and it had to be 
stored elsewhere. To deter pilferers a 
video surveillance system was put in, 
which just happened to use 70cm. 
Nowadays a more discreet band is used 
for this kind of activity, around 1680MHz. 
The higher frequency and the use of FM 
transmission probably deters casual 
viewers rather successfully! 

Teutonic TV! 
G8PTH visits Germany 
for their 1985 
national ATV convention 

Not many people have the luck (or 
stamina?) to attend two national ATV 

conventions in the space of three weeks, 
but that was the fate this year of your 
roving  ambassadors  Trevor  Brown 
G8CJS and myself. For the second year 
running the German ATV club, AGAF, 
extended an invitation to visit their 
event, and we naturally took up their 
offer. 

Vive la difference! 
Like our event it is basically a one day 

(Sunday) event, though many people 
meet up the night before for a social get-
together. Visitors are from all over 
Germany plus a healthy Dutch contin-
gent, but sadly no representation from 
other European countries. An all-day 
lecture programme is laid on, with three 
talks before lunch and three afterwards. 
Subjects covered this year included 
awards and diplomas, FM-ATV, antenna 
coupling and satellite TV. 
In addition yours truly had to earn his 

keep and give a talk 'zur aktuellen 
Situation des Amateurfunk-Fernsehens 
in Grossbritannien' (on the current state 
of A N in the UK). The Worthing and 
Dunstable repeater demo tapes helped 
illustrate this theme, even if the com-
mentaries were not understood by many 
of the audience. The reception was 
favourable, anyway. 
All the proceedings were televised 

(going out live on the local TV repeater) 
and recorded on tape. This year the 
BATC was presented with edited tapes of 
last year's proceedings, so presumably 
next year I shall relive my attempts at 
'0' level German! The cameras (nearly 
all colour) picked up the speakers and 
the audio-visual exhibits: an army of 
amateurs manned the cameras and 
cascaded Sony camera switchers (which 
had been modified to give wipes). 
Perhaps the most impressive — and 

most significant — exhibit was a repeater 
control timer. Because of the higher 
amateur activity level in Germany there 

is more pressure on 70cm than here. 
Peaceful coexistence between TVers 
and Oscar enthusiasts has been difficult 
to achieve hitherto, and there was strong 
pressure to shift all ATV operation off 
70cm to higher frequencies. 
As many of the TV repeaters have 70cm 

outputs there is a conflict, probably more 
theoretical than actual, but to avoid the 
grief the AGAF has devised a clever 
timer which switches off the repeaters 
during AMSAT Mode L. The plan is to 
equip each repeater with one of these 
marvels. The timer itself consists of 
three simple devices: a receiver for 
DCF77 (a standard time transmitter like 
our Rugby affair) with a ferrite rod aerial 
(cost about £60), a ZX-81 computer and 
16K RAM (E25),and an interface consis-
ting of a Z80 PIO and two TTL chips (E7). 

Radar problems 
Given that 70cm is well populated you 

might think this would lead to consider-
able activity at 24cm, and indeed there is, 
mainly through repeaters. We spent a 
fascinating evening at the home of AGAF 
leader DC6MR and witnessed typical 
ATV, German-style. We rapidly saw that 
the level  of radar interference is, 
however, generally much worse than in 
most parts of the UK (up to 30dB stronger 
than the ATV signals) and thus 24cm is 
not the total solution. Hopefully this is 
not entirely a foretaste of conditions to 
come in the UK. 
Incidentally, commercial ATV equip-

ment is most uncommon in Germany and 
nearly everybody builds their own trans-
mitter to the DC6MR or DJ4LB designs — 
our remarks about the 'difficult' DJ4LB 
transmitter were met with surprise, so 
perhaps German amateurs do belong to 
a master race after all! 
Another example of the different 

approach is with regard to omni-directio-
nal aerials for repeaters (23 and 13cm). 
The Alford Slot is unknown there: 
instead they use either the 'nesting box' 
or 'butterfly' designs. The former is a 
piece of slotted waveguide: square 
profile aluminium has 16 vertical slits 
back and front and this gives omni-
directional coverage with horizontal 
polarisation and excellent matching. 
This antenna is pretty large at 13cm, even 
larger at 23, where the butterfly design is 

used. This is more familiar as the Super 
Turnstile, popular in the USA. 

European working group for ATV 
The AGM part of the convention 

followed the lectures in the late after-
noon, where the main topic was the 
threat to ATV on  70cm. ATV was 
apparently not allowed on 70cm in the 
Scandinavian countries, and there was 
no representation anyway. In Belgium it 
looked likely that 430-434MHz was to be 
ceded to Syledis and  narrow-band 
modes moved up to 434, which looked 
ominous for ATV. There was no ATV 
organisation in Belgium, nor in France, 
and only a sub-group of VERON in 
Holland, so what hope was there of 
protecting ATV interests in those coun-
tries? Only Germany and the UK had AN 
user groups, so what was to be done? 
Obviously any action must be within 

the existing organisational framework, 
so it was decided to set up a European 
ATV Working Group. This would link 
(initially) the BATC, AGAF and VERON, 
with a view to contacting each national 
radio club and influencing and educating 
the IARU VHF committee. Within the 
working group we would collate all 
papers on bandplans, contests and 
licence regulations and also brief our 
national representative on the VHF 
committee. A noble and worthwhile aim 
and we shall see how it progresses. 
All too soon we had to return, after 

thanking our hosts for their generous 
hospitality. This time we extracted a 
promise that the German Top-Team 
(that's German for committee) would 
come over to our convention next year, 
so we shall then have the opportunity to 
repay their kindness. 
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Fig 1 the SPG circuit diagram 
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TV SYNC PULSE 
GENERATOR 
Pete Carliell describes this SPG, 
as a prelude to his frequency 
converter for mathematical PAL 
(coming soon — watch this space!) 

The television waveform  requires 
synchronising and blanking signals 

with line and field components which 
may be considered separately. 
To create the line components a series 

of edges are generated by a 4 to 16 line 
decoder, IC3, driven by binary counter 
IC1b. As the counter is clocked at 
1.25MHz, sixteen edges each 0.8 s apart 
are available to create the start and 
finish of line syncs, line blanking and 
equalising pulses, eg 0/P 0 = line 
blanking start, 0/P 5 = equalising pulse 
finish. Broad pulses are more than 12kis 
long and their finish edges are delayed 
by an 18 stage shift register, IC4. The 
double inversion of IC16 trims the timing 
of the common sync start edge. 
Once in each field IC5a is allowed to 

measure three blocks of 21/2  lines each, 
before locking itself out when A AND 
B = 1. The A and B outputs control IC6 
which selects line sync, equalising or 
broad pulse finish, and route once or 
twice-line resets to the inhibiting latch 
IC14a. Complications arise with twice-
line pulses when 0/P D of IC1 b presents 
invalid information to IC3 and thus has to 

Fig 2 Recommended board layout 
(shown half full size) 
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be blanked: IC14a takes its cue from 0/P 
7 of IC3. 
The field components are initiated by 

binary counter IC7, which should be 
regarded as counting half-lines although 
it is clocked t• • 4 x line frequency (the 
4ELF waveform differs from 4LF in that its 
active negative edge is 1.6µ,s earlier. 
Switch IC6 is therefore changed over 
before the vital edges that it has to pass). 
When IC7 has counted 625 half-lines, 

field reset R1 is generated to reset IC7, 
clear IC5a from its locked condition and 
start field blanking. The latter is stopped 
by signal B after 50 half-lines. Alternate 
Rls give rise to a very short (80/4s) R2. 
From counter IC7's outputs, 622, 623, 

624 and 625 half-line signals are gated 
and selected in a four field sequence by 
IC8b to form the start of Bruch blanking. 
Note that IC8 switches from top to 

bottom in the order of fields 4,1,2,3. Nine 
lines are counted by IC9b and the burst 
blanking is performed by BGE, which 
controls the start triggers of 'Burst Gate'. 
It is possible at power-up or during a 

severe power disturbance for the line 
frequency squarewave at IC5b 0/P B to 
be in the wrong phase with respect to the 
burst blanking sequence. This would 
produce nonsense outputs, but IC17b 
will correct IC5b if it is ever wrong. 
Connected to the LF and 2LF square-
waves are differentiator and inverter 
networks which make short positive 
pulses from negative-going edges. The 
pulse durations are roughly 4p5, but must 
lie within the range 1.5,s to 6.0µs. 
The prototype was built using wire-

wrapping techniques, which proved to 
be ideal for a one-off requiring many 
interconnections. The circuit fits easily 
onto a 6 x 3in board — the size of a Vero 
'VQ' board, which could be used by those 
who prefer soldering. A recommended 
layout is shown in Figure 2. 
Provision was made in the original for a 

5MHz oscillator built in a 24-pin DIL 
module. This was used in one application 
where non-mathematical PAL with a 
separate  subcarrier  oscillator  was 
adequate. 
The waveforms available within this 

SPG offer the chance to easily generate 
colour bar RGB drives and a grille. The 
latter is useful in lining up cameras as 
well as converging colour monitors. The 
relevant circuits are shown in the 
diagram of Figure 3.  1=I 

Fig 3 The generation of colour bar drives and grille 
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D X °  
S O W N 

R O C 

R E P O RT S  

Compiled by Keith Hamer and Garry Smith 

Illrhe overall verdict for June 1985 is that 
it appears to have been a 'record-

breaker'. Sporadic-E activity was well 
and truly with us practically every day 
throughout the month, with many open-
ings continuing through to the following 
day. Conditions certainly whetted the 
appetites of beginners to DX-TV, with 
enthusiasts sampling a wide variety of 
exotic and usually rare broadcast TV 
stations. 
Signals were not merely confined to 

the European area. There were at least 
three definite sightings of DX from the 
Middle East and Africa. So, which were 
the outstanding days for reception? 
That's a difficult question to answer. The 
authors' choice would be, without doubt, 
the 21st and 22nd when several 'exotic' 
stations appeared. 
The first few days of June had the 

added bonus of tropospheric DX, with 
transmissions from Norway, Sweden and 
Denmark filling the bands. All in all, it 
was a very busy and satisfying month 
indeed. 

Sporadic-E round-up 
Most of the reports sent in this month 

indicate that DX-TV reception from the 
Middle East was attainable on at least 
five days, namely the 1st, 3rd, 5th, 20th 
and 21st. An Iranian channel E2 transmit-
ter was received in the UK on the 1st 
during the mid-morning period. The 
FuBK test card was being radiated at the 
time. This included a large digital clock 
superimposed in the lower left-hand 
portion of the screen. Fortunately the 
clock provided positive identification, as 
it was 41/2  hours ahead of British time. 
Possible reception from the same 

transmitter was noted on the 21st in 
Derby and East Anglia, but programmes 
were being aired at the time thus making 
definite identification impossible. The 
programme material was certainly Ara-
bic and the signal quality was typical 
multi-hop sporadic-E with a characteris-
tic smearing effect. Reception took 
place from 1240BST onwards. 
At 1245 on channel E3 an English 

cartoon was in progress complete with 
Arabic subtitling. This reception came as 
no surprise here in Derby following the 
E2 Arabic signals. It was immediately 
logged as emanating from the Jordanian 
outlet at Suweili h. However, doubts 
crept in when the same cartoon was 
noticed on channel E4, again with Arabic 
subtitles. As far as we are aware JTV-

Jordan do not operate on E4 so we can 
only assume that reception was from the 
Hassake transmitter in Syria! 
Ray Davies in East Anglia noted a 

similar pattern of reception on channels 
E2, E3 and E4, and it apparently lasted for 
much of the afternoon. Unfortunately, 
positive identification was impossible 
due to a lack of clock or programme 
captions. 

Arabic reception 
The Arabic reception on channel E2 

has posed something of a mystery. The 
only transmissions available on that 
channel originate in Dubai and Iran, the 
latter being closer to the UK. An 
unconfirmed report of reception from 
the United Arab Emirates and Nigeria 
(NTV) has arrived and it would appear 
that a caption showing the NTV globe 
symbol appeared during an opening 
from the south. We have no precise dates 
or details but there have been instances 
in the past of similar DX taking place. 
Signals from the Canary Islands (TVE) 

managed to penetrate the DX-TV haven 
of Leeds on the 10th. The service is 
operated by Television Espanola and is 
sent from the mainland via satellite. 
Opening captions are inserted locally 
and the colour GTE test card carries a 
black band across the lower part of the 
screen, thus deleting the clock and 
transmitter inserts radiated from Madrid. 
An alternative test pattern consisting of 
a colour bar pattern with a black central 
band is transmitted with the identifica-
tion 'RTVE IZANA 3'. 
Iceland on channels E3 and E4 has 

been a regular visitor this month. RUV 
was noted in Derby on the 10th and 17th 
with the PM5544 test card going on to the 
clock caption and announcer at 2025BST. 
The test card identification cannot be 
missed. It reads 'RUV ISLAND' in large 
letters. 
It's always worthwhile checking the 

bands during the early hours, especially 
if conditions have been good while most 
TV services have been closing down for 
the night. On the 14th RAI (Italy) were 
showing boxing until well after midnight. 
A spot check on the band at 0230 
produced the NCT chess-board from the 
pirate Italian station with literally dozens 
of private Italian FM radio links. 
A caption which caused a little head 

scratching was seen on the 9th at 
approximately 1944 on channel E4. It 
consisted of two overlapping circles with 

the letters 'MTV' below. Don't be fooled. 
It's not Hungary but YLE-Finland with the 
adverts! 

Multi-standard DX-TV receiver 
Tony Harris of Fareham in Hampshire 

has written to say how enthusiastic he is 
about a new receiver purchased for 
general caravan and DX use. It is a 10 inch 
colour TV/monitor made in France by the 
electronics giant, Thomson. The model 
number is TF 2502 Pl. The set features 
remote control facilities and is designed 
to operate on 12/24V dc or 220/240V ac. 
PLL search tuning and memory are two 
further features. 
Of more importance to DX-TV enthu-

siasts is its multi-standard capabilities. It 
will cover Bands I/III and UHF. PAL or 
SECAM colour transmissions can be 
resolved and the set will operate in 
Western Europe on systems B, G and I 
(5.5MHz and 6.0MHz intercarrier sound 
systems). It does not cover the Eastern 
European systems D and K (6.5MHz 
intercarrier sound). For DX-TV purposes 
it would resolve the vision but not the 
sound. The  receiver will,  however, 
resolve the French system  L. The 
different standards can be set on any of 
the programme buttons and electro-
nically stored. A SCART Euroconnector 
is included. 
A brochure is available from the 

following UK distributor: Heron Electro-
nics Limited, 1st Floor, Lawford House, 
429 Harrow Road, London W10 4RE. Tel: 
(01) 968 4488. Tony purchased his from: Al 
Hampshire Video Centre, Stubbington 
Green, Fareham, Hampshire. 

Reception reports 
Mark Dent of Leeds has logged every 

receivable European country in Band I 
this season using only a dipole fed into a 
D-100 DX-TV converter and a standard TV 
receiver. NCT, the Italian pirate station 
at Udine, was observed using the chess-
board pattern on channel IA on the 2nd, 
3rd, 4th, 6th and 14th. A couple of 'exotics' 
rained down on Leeds with the Canary 
Islands appearing on channel E3 on the 
10th and Greece (EPT, channel E3) on the 
4th. Mark saw Greek signals twice during 
the morning. 
Using an 88-element Jaybeam group B 

array various countries were noted 
thanks to improved tropospheric condit-
ions. Signals from Belgium, France, West 
Germany, East Germany, Sweden and 
the Netherlands were resolved. On June 
4th a low-power (500W) channel E45 relay 
station of RTBF-2 (French language 2nd 
network in Belgium) came through along 
with many other transmissions from the 
Low Countries. 
The 16th was a 'Sunday to remember', 

according to Simon Hamer of New 
Radnor in Powys. Most Central European 
countries were present and a check 
through Bands I and II revealed Rumania 
on channels R2, R3 and even R4! The 
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PM5534 test card from Cyprus 

latter channel's vision frequency is 
85.25MHz.  Czechoslovakia  was  also 
resolved on this channel. Signals from 
RTS in Albania feature no less than three 
times in his log. The results in Band II 
have tempted Simon to keep a watchful 
eye on Band III for any sporadic-E 
activity. So far he's been out of luck but it 
is always a good idea to check this band 
during extremely intense openings. 
Apart from watching virtually the 

whole of Europe, Harold Brodribb (St 
Leonards-on-Sea) has been listening in 
with his veteran 1944 WD set, an RL85. 
The Italian FM radio links came through 
loud and clear. Eastern-bloc FM stations 
were also received between 66MHz and 
72MHz. During openings to Italy, cord-
less telephone conversations could be 
monitored, 'spaghetti-style' of course! 
On the 27th something rather inter-

esting was noted by Harold. Norway 
appeared on channels E2, E3 and E4 from 
Melhus, Gamlem and Bremanger. A 
check on a map revealed these transmit-
ters to be in a straight line from his 
location. On the 28th a similar phe-
nomenon occurred with the NRK trans-
mitters at Gulen, Bagn and Kongsberg. 

DX-TV legs for June 
This month we are featuring the very 

impressive reception log which has been 
sent in from R&EW reader William 
Manes, of Studley in Warwickshire. As 
William comments, most European coun-
tries have been received during June via 
a combination  of tropospheric and 
sporadic-E activity. 
1/6/85: NRK (Norway) on test with the 
PM5534 test card carrying the 'MELHUS' 
transmitter identification on channel E2 
at 1148BST; TVE (Spain) on E3 with 
coverage of parliamentary proceedings. 
Also noted was the Spanish news 
programme called 'TELEDIARIO' at 1400; 
TSS (Russia) with a current affairs 
programme at 1746 on R1; RAI (Italy) on 
channel IA at 1900BST with the news 
programme identified by the logo 'TG1' 
(Telegiornale 1); NOS-1 (Netherlands) 
noted via improved trop conditions with 
programmes mainly from the VARA 
organisation from the channel E4 outlet 
at Lopik; Canal Plus (France) noted 
during the evening via trop on F5. 
2/6/85: RAI on channels IA and IB with 
the PM5544 test card and 'RAI  1' 

identification until 0855. Programmes 
from Italy were received at various times 
during the day. CST (Czechoslovakia) 
with programmes from 0942BST on 
channel Al; TVE on E2, E3 and E4 with 
programmes including the anti-pirate 
'TVE' identification in the corner of the 
picture; NOS-1 on E4 with the 'PTT-
NED.1' PM5544 test card; NRK seen 
briefly at 1654 with the clock caption on 
E3; MTV (Hungary) on R2 at 1740 with 
commercials identified by the caption 
'TV REKLAM'; commercials were noted 
at 1822 on E3 from JRT in Yugoslavia. The 
identification letters 'EPP' are shown 
between each advert. 
3/6/85: TSS on channel Al with program-
mes at 0704 while on R2 the Russian test 
card was received; RAI on IA and IB with 
programmes. 
4/6/85: TSS on R1 and R2 at 0748 with the 
current  affairs  programme  called 
'Hoboctn'; RAI with sample pages from 
their  teletext  service  known  as 
'Televideo', noted in colour on channels 
IA and IB; TVE with the colour GTE test 
card and 'tve tve1' identification. Regio-
nal test patterns were also noted, 
including the electronic test card with 
'GAMONITEIRO 3' identification; CST 
with a news programme during the 
morning; RTP (Portugal) with program-
mes on E2 followed at 1330 by the FuBK 
test card; JRT on channel E3 with two 
PM5534 test cards, one carrying the 'JRT 
BGRD' identification from the studios in 
Belgrade, the other with 'JRT LJNA' from 
Ljubljana. Reception was occasionally in 
colour (PAL); SR/SVT (Sweden) received 
during the evening on channels E2, E3 
and E4; MTV at 1004 on R1 with sample 
teletext pages. 
5/6/85: Slightly less activity noted, with 
signals from RAI, JRT, TSS and MTV, the 
latter with a clock caption on R2 at 
1900BST. 
6/6/85: The old Russian '0249' monosco-
pic test card was received on R1 at 0907; 
ORF (Austria) on channel E2a with the 
PM5544 and 'ORF FS1' identification; 
MTV with teletext and programmes on R1 
and R2; RAI with teletext pages at 1008 on 
IA; the Swiss FuBK test card was seen at 
1024 from the channel E2 Bantiger 
transmitter with the identification '+PTT 
SRG1'; TVE on E2 at 1156 with a bullfight. 
The 2nd network (TVE-2) was noted on E2 
with the test card at 1625; CST on R1 with 
the 'RS-KH' electronic test card at 
1208 BST. 
7/6/85: Very little activity noted with only 
TSS, TVE and NRK with the 'STEIGEN' 
PM5534 test card at 1525. 
9/6/85: RAI on IA and IB with cartoons, a 
religious programme and a news bulletin 
called 'TG1 FLASH'; TSS with program-
mes on R1 and R2; MTV on R1 with 
programmes during the evening; NOS-1 
on test at 1255 from Lopik on E4 received 
via meteor shower; TVR from Rumania 
with a news programme on channel R2. 
12/6/85: RUV from Iceland with the 

Turkish FuBK test card used by TRT 

PM5544 test card during the afternoon on 
channel E3. The identification is 'RUV 
ISLAND'; SR/SVT received on E2 and E4 
with the 'TV1 SVERIGE' PM5534 test card; 
DDR:F (East Germany) with the test card 
followed by progs at 0725 on channel E4; 
ORF on E2a with the PM5544 pattern; CST 
on R2 with the FuBK and 'BRATISLAVA' 
PM5544 test cards; MTV received on Al 
with a multi-burst frequency gratings 
pattern and the PM5544 test card with the 
inscription 'MTV-1 BUDAPEST'; RAI on 
IA with programmes; JRT with a news 
programme from Zagreb on E4. 
14/6/85: Apart from Italy, Russia, Spain, 
Czechoslovakia, Austria and Norway, 
reception also included Poland (TVP) 
with their version of the PM5544 on Al 
(this has a darker background) and RUV 
with an announcer on E3 speaking in 
sign language. The news programme 
('FRETTIR') was also received from 
Iceland. 
16/6/85: Signals were received from nine 
countries including programmes from 
the ARD channel E2 transmitter at 
Grunten in West Germany. 
18/6/85: TSS on test during the morning 
with programmes later. Test patterns 
noted include the colour electronic type, 
the monochrome '0249' monoscopic test 
card which has been used by TSS for 
about 20 years, and a colour bar pattern 
with the identification 'EESTII TV TAL-
LINN' from Estonia. TSS signals were 
seen on channels R1, R2 and in Band II on 
R3; the Finnish FuBK test card was noted 
on E4 with the inscription 'YLE TV1'; 
SR/SVT received on E2, E3 and E4 with 
the 'TV1 SVERIGE' PM5544; TVE on test 
with the colour GTE test card without the 
usual 'tve1' ident at the bottom. The 
regional 'LA MUELA 3' test card was also 
seen on E3; RAI with the PM5544 and 
teletext pages on IA; TVP with program-
mes on R1, R2 and R3 at various times 
throughout the day; CST at 1130 on R1 
with the 'RS-KH' electronic test card; 
TVE-2 on E2 with the test card; RTP on E3 
with the FuBK test card which included 
'ATP-PORTO' identification. 
20/6/85: TSS on Al and R2 with a concert 
during the early morning; TVP with the 
PM5544 test card for much of the day on 
Al and R2; RAI with programmes at 1836 
on channel IA; CST on Al and R2 with a 
film which finished at 1020. This was 
followed by a programme called 'DISPE-

OCTOBER 1985  please mention RADIO & ELECTRONICS WORLD when replying to any advertisement  49 



DX-TV RECEPTION REPORTS   
CINK TV'; Swedish clock caption from 
SR/SVT at 1827 on E4; NRK with the 
'STEIGEN' PM5534 test card on E2; ORF 
received on E2a with a 'Tom and Jerry' 
cartoon; MTV on test at 1500 with the 
multi-burst pattern on R2; JRT radiating 
the PM5544 pattern which carried the 
identification 'RTV 1 LJUBLJANA'; a 
caption received on channel E2 at 1627 
remains a mystery. The identification 
was thought to have been 'TVZ PAUZA' 
although it may have been 'TV2 PAUZA'. 
Does anyone have any ideas? 
21/6/85: A number of countries were 
received  including  Sweden, Russia, 
Czechoslovakia, Portugal, Poland, Hun-
gary, Spain, the Netherlands and Austria, 
the latter with the old Telefunken T05 
monoscopic test card with the identifica-
tion 'ORF FS1'. 

Test card news 
The old Russian test card known as the 

'0249' seems to be back in fashion after a 
year or so of apparent obscurity. It has 
caused some excitement, especially 
amongst newcomers to DX-TV, since 
most of us now accept the familiar 
electronically generated patterns. 
The other Russian test card, known as 

the '0167' (this number is sometimes 
present towards the top) has been noted 

using the identification 'LAATPC'. Kevin 
Jackson has seen this twice on channel 
R2. It has been translated as meaning a 
camp or commune, such as in a uni-
versity. 
The central cross has been absent 

from the Norwegian PM5534 test card on 
several occasions. Kevin noticed this on 
the 4th during a trop opening on channel 
Ell. The identification at the time was 
the national one, namely 'NORGE NRK'. 
This is usually radiated a few minutes 
prior to the start of programmes. 
Another pattern which caused concern 

appeared on June 28th from 1250BST on 
channel E2. It was a standard FuBK 
pattern from West Germany, presumably 
from the Gottelborner Hohe outlet 
operated by Saarlandischer Rundfunk. 
The identification seemed to read 'SR 
SAAR' and some form of digital clock was 
incorporated inside the lower right-hand 
portion of the centre circle. The normal 
identification on this test card is 'SAARL 
RUNDF'. This was last seen on June 14th. 

Service Information 
Norway: A daily regional programme is 
now radiated by NRK between 1745 and 
1755 local time. It's called 'NRK Sorlan-
det' and comes from studios in Kristian-
sand. The programme is broadcast from 

transmitters at Greipstad (channel E2), 
Hovdefjell (E7), and Lyngdal (E9) plus 
their associated relay stations. 
Finland: Several transmitters are due to 
come into service with the Finnish PTT 
for Swedish minorities along the west 
coast. These Finnish transmitters will 
radiate programmes from the Swedish 
1st Network. 
The first outlet is scheduled for the 

Aaland Islands and will operate on 
channel E28 with 20kW ERP. The second 
will come into service next year and will 
be located at Pyhavuori. 
Sweden: The regional programme of 
SR/SVT TV-2 will be radiated between 
1915 and 1930 local time during the 
Autumn. Previously it was aired from 1845 
until 1900. 
West Germany: Two new transmitters 
have come into service. IbbenbUren on 
E5 radiates WDR-3 programmes with lkW 
ERP while Radio Bremen (RB-1) is now 
broadcast from Bremerhaven on E45 with 
30 kW. 
New identification has been noted on 

one of the West German FuBK test cards, 
namely 'K22K45' instead of 'K22K5'. 
Service information this month was 

kindly supplied by GOsta van der Linden 
(Rotterdam, Netherlands) and Alexander 
Wiese (Munich, West Germany).  W -1 
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 HIGH SPEED PMR 

An opportunity arose during the 
summer to take a look at one of the 

less familiar applications of professional 
mobile radio (PMR). The invitation came 
from Ilford Photo, producers (surprise, 
surprise) of photographic film, who 
sponsor the BBC Radio One DJ Mike 
Smith driving a Ford RS1600 Turbo. It 
seems he cannot get away from radio 
even in his leisure pursuits, since the 
Ilford team use two-way PMR equipment 
to keep in touch with their driver. 
The use of radio communication is 

common amongst major works rally 
teams and endurance racers, but until 
Ilford used it during a recent 24 hour 
event at Snetterton it was not in use for 
production saloon car racing. Apparently 
the Porsche endurance racers, in a 
typically efficient and scientific manner, 
use data transmission from their cars to 
monitor the state of the various nuts and 
bolts. 
The equipment in use with the Ilford 

team was supplied by the Midlands 
Radiotelephone Centre based in Sea-
grave, near Loughborough, who tailored 
the various elements to suit require-

Where's that bloody car? Note the PTT switch 
clipped to team manager Stuart's shirt 

was quite happy with the present 
arrangement. Since the equipment is at 
its most useful when something goes 
wrong it is probably just as well that the 
pit team cannot hear everything the 
driver  says  (obscenities  are  most 
definitely a breach of the licence 
conditions!). 
This particular event, a Uniroyal Pro-

duction Saloon Car Championship race 
of only 15 laps, was not the sort of 
occasion for which this equipment is 
ideal, it being suited to somewhat longer 
races. Even so, the potential of two-way 
communication was indicated when the 
car developed a mechanical problem 
during practice. Mike Smith was able to 
outline the symptoms as they showed 
themselves, with communication at all 
times clear as a bell despite the 
incredible racket all around. The pit team 
was thus forewarned as the car pulled in. 
The problem turned out to be in the 

fuel feed, and unfortunately recurred 
during the race. However, this was not 
before Mike Smith had shown himself to 
be a pretty fast mover as well as a fast 
talker, and by God that car shifts!  IREWl 

Not the most comfortable position! 

Is your icca of noollo ooercting 
doing 1 20-noh+ crounc c rcce 
-frock? So-no ocoole co it for fun! 

ments. Operation is simplex on the PMR 
VHF FM high band (VHF PMR is in three 
bands, low, mid and high. There are 
further PMR allocations at UHF). 
In the pits, the team manager and key 

personnel (in this case, me!) carry Maxon 
CGX-051N high power hand-helds. These 
are modified to interface with a Peltor in-
line PTT switch and an ear defender 
headset (Peltor are specialists in rally 
intercom equipment). The headset uses 
a special  noise compensated  mic-
rophone, since the pits during a race get 
bloody noisy! 
The Maxon hand-held is a four channel 

unit, with a channel spacing of 12.5kHz. It 
will operate over the range 148-174MHz 
with an RF output of 5 watts. 
The car equipment consists of a 

Burndept/Dymar Lynx M2010 VHF FM 
mobile, again modified for Peltor mic and 
headset, these being fitted in the driver's 
helmet with the PTT button on the 
steering column. This transceiver can 
put out 20-25W of RF, although for this 
application  the  transmit  power  is 
reduced to 5W. The transmitter incorpo-
rates a voice operated gain adjusting 
circuit (VOGAD), with a noise mute 
circuit in the receive section. 
The transceiver is bolted directly to the 

floor of the car behind the seats, without 
even the benefit of rubber mounts. 
Despite this there have been no prob-
lems with reliability. 
The 1/4-wave external aerial is bolted 

firmly to the roof of the vehicle — would 
you trust a mag mount at these speeds? 
It would be possible to use a VOX 

circuit to save the driver the distraction 
of reaching for a PTT button, but when I 
suggested this to Mike Smith he said he 
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Radio's. 
Electronics 
For all aspects of practical amateur radio 

MAKING PCBs 
Dr Roland Milker introduces a new and simpler 

method of PCB construction 

COMPUTING - LC NETWORKS 
A program from Brian Kendal and Jeff Howell 
for calculating values for matching networks 

PLUS ALL THE USUAL FEATURES! 
On sale 10 October 

To be sure of your copy, why not take out a subscription? 

gi This month .w feature some fantastic 
1. bargains. Our standard rang* of 

professional quality kits and cassette 
decks W still expanding, along with 
new linos in Video heeds and power 
supplies. Our FREE list gives details 
of these and many other tines. 

ALL BARGAIN [TENS INCLUDE VAT 8 POST. 

LED DISPLAY DIGITAL 
ELECTRONIC CLOCK MODULE 

Electronic clock module with MOS LSI circuit. 4-digit 0.5" LED 
display, power supply and other components on a single PCB. Only 
needs a transformer and switches to construct a complete 
pretested digital clock/timer for many applications. Suitable for 50 
or 60 Hz mains supplies. Direct (non-multiplexed) LED drive 
eliminates RF interference. 
Supplied complete with 240v mains transformer and wiring 
diagram/data. Order as SOL144 Alarm Clock Module . .....   CO M 

UOUND CRYSTAL DISPLAY WATCH 111001 88 
With LCD display, 2 pieces of Polarising material, backlight diffuser, 
micro lamp, precision crystal, trimmer, battery contacts and open 
microcircuit. Untested  ekor 

PLESSEY MANS NTERFURNICI SUPPEESSOR5 
Filter unit for mains borne interference. Max current 1.5A. Our 
Price. brand new  only £2.27 
Same item, store soiled  _only C1.431 

10W POWER ANPIEU M MOOUL! 
Mullard LP1173 Amplifier module. Needs 24v DC Supply to give 10 
watts into 4 ohm speaker. Size 112070029mm. Complete with heat 

..... ....... .............  . ...Only £2.40 complete with Data 

ALPS FF2117U PRI FRONT END 
Beautiful, precision made High Quality variable capacitor tuned FM 
Front End with Dual-gate MosFet, Covers lull FM range of 87 to 
109MHz.12v supply  ONLY C5.16 Circuit if required 35p 

CAR RADIO FM IF AND STEREO OECOOER 

Miniature PCB with 10.7MHz ceramic filters, 2-transformer ratio 
'  detector, AX010 noise suppression IC and TCA4500A advanced ( 1  

stereo decoder IC. Only needs front end to make FM tuner or car 
radio, Complete with circuit. Incredible value at  ,Onlv C1.99 

TOP LOADING STEREO CASSETTE MODULES 

Limited quantity of brand new stereo cassette units, as used in hill music 
centres etc. All have auto stop 

Deck type UR N R/Pcircuits,12v DC motor, 3-digit counter. £20.32 
Deck type 01 IC. As above but with Dolby noise reduction. Fully 
wired with twin VU meter, level controls, pilot lights and DIN 
socket  £44.73 
Deck type 828A. Deck mechanism only as used in both above, 
produced by one of Japan's top manufacturers. Fitted high quality 
stereo RIP head and Ferrite erase. 12v DC electronically governed 
motor  £11.27 
Caesale Deer to fit any above  10802 
Deck type 1110. Complete module with record and play 
electronics, 3-digit counter. AC drive motor and cassette door 

£21.73 

CONPIATE STEREO TUNER MODULE 
3 Band LW/MW/FM Stereo Tuner fully assembled on PCB 
18.5x85rnm. Supplied with Ferrite Rod Aerial, stereo LED and band 
switch I ully wi red. 12v DC Suppl y. TU560- Tun er  Prlos Only C7.99 
Drive accessories with 2 knobs, tuning drum, window and scale 

£299 
SpecielprIse tor both items bought together  £9.70 

CLOCK TISERTREOUENCYNETER PARTS 
Special offer of the fabulous M5M5524 clock, timer and frequency 
meter chip. MS1.2318 prescaler chip and 61709 5-Digit fluorescent 
display. These are the 3 primary components for a complete timing 
and frequency display system covering the long, medium, short and 
FM wavebands. Total cost of these parts is normally over f25. OUR 
SPECIAL OFFER PRICE ONLY  C13.611 
INF230 Deleon MSM5524 and MSL23171  705 
INF260Application Circuit   
Crystal 3276.8 KHz   

91191A.RE) SENSOR FOR CIARADE DOOR! 
Specially designed to be easily fitted to most garage doors by 
simply drilling a V2" hole. Body length is 1 V4" and the device is end 
sensitive, a 450mm length of twin screened lead is ready fitted. 
Easily adapted for many other remote control applications. 
Order as SOL146 IA Photocell  Onkel* 
Suitable IA emitting LED (SOLI 47)  56p 

RA M SWITCH WITH 901.19.130 
COETROLLED .OFF" 

Mused on remote controlled TVs th is switc h has the normal 2 mains 
poles plus an auxiliary pole for the 12v solenoid supply. Suitable as a 
replacement part in Dacca 100 series sets or for any remote control 
application. Normal pri ce f3.70. OUR SPECIAL OFFER PRICE .C1.50 

HIGH QUALITY REPLACEMENT 
CASSETTE HEADS 

Do your tapes lack treble? A worn head could be the problem. 
Fitting one of our replacement heads could restore performance 
to better than newt Standard mountings make fitting easy and 
our TC1 Test Cassette helps you set the azimuth spot-on. We are 
the actual importers which means you get the benefit of lower 
prices for prime parts. Compare us with other suppliers and see I 
The following is a list of our most popular heads, all are suitable 
for use on Dolby machines and are ex-stock. 
HC20 Pormalloy Stereo Head. This is the standard head fitted as 
original equipment on most decks  £5.11 
HM90 High Beta Permalloy Head. A hard-wearing, higher per-
formance head with metal capability   £9.06 
HS16 Senclust Alloy Super Head. the best head we can find. 
Longer life than Permalloy, higher output than Ferrite, fantastic 
frequency response  £9.91 

1111551 4-Track Flood for auto-reverse or quadrophonic use. Full 
specification record and playback head  41.73 
Please consult our list for technical data on these and other 
Special Purpose Heads. 
MA481 Latest version Double Mono (2/2) Record/Play head. 

Replaces R484   £8.90 
SM166 Standard Mounting 2/2 Erase head. Compatible with 
above or H0551 4 Track head.   £5.90 
H524 Standard Erase Mead. Semi double gap, high effi-

ciency   £1.50 
14561 Metal Tope Erase Head. Full double gap   £4.90 

HART TRIPLE-PURPOSE TEST 
CASSETTE TC1 

One inexpensive test cassette enables you to set up VU level, 
head azimuth and tape speed. Invaluable when fitting new 
heads. Only £4.68 plus VAT and 50p postage, 

Tape Had De-magnetiser  Handy size mains operated unit 
prevents build up of residual head magnetisation causing noise 
on playback    £4.54. 
Curved Pole Type for inaccessible heads  £4.85 

Send for your free copy of our LISTS. Overseas please send 2 
IRCs to cover surface Post or 5 IRCs for Airmail. 
Please add pert cost of post, packing and insurance es follows: 

INLAND  OVERSEAS 
Orders up to £10 - 50p  Please send sufficient to cover 
Orders E10 to E49 - E1  Surface or Air Post as 
Orders over f50 - E1.50 

required 

Personal callers are always very welcome but 
please note that we are closed all day Saturday 

I 24hr SALES LINE I ALL PRICES EXCLUDE VAT 
I (0691) 652894  UNLESS STATED 
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ME  WAVE 

by Steve Whitt 

October will be with us soon, and with 
it longer nights and better MW-DX. 

So this month I'll be looking at the 
problem of how to identify those elusive 
DX signals. 

Who goes there? 
Let us suppose that you've just heard 

an unfamiliar station for the first time 
that you wish to identify. How do you go 
about it? Well there are a number of 
pointers which can be very good clues to 
a station's identity, the simplest of which 
is merely a clear station announcement 
in English. However, such a positive ID 
will often be unavailable for a number of 
reasons, such as poor reception condit-
ions,  irregular  announcements  and 
unfamiliar  languages.  Nevertheless, 
even  in these  circumstances  it is 
possible to get a good idea of the 
station's identity by doing a bit of 
detective work. However, unless a posi-
tive ID is heard one cannot be 100% 
certain. 
Since the vast majority of MW stations 

throughout  the  world  operate  on 
assigned  channels  (9kHz  apart  in 
Europe, Africa and Asia, and 10kHz apart 
in the Americas), it is possible to consult 
references such as the World Radio TV 
Handbook to see which stations are 
operating on any particular frequency. 
To make best use of this facility it is 
obvious that a radio needs either an 
accurate dial or a frequency counter. 
Unfortunately, even the best listings will 
have omissions, particularly of new or 
clandestine transmissions, and there-
fore other indicators of a station's 
identity are needed. 
Direction finding an unidentified sig-

nal can rapidly reveal its bearing from 
the receiver and thus possible transmit-
ter locations. Many MW-DXers use loop 
aerials and these can have excellent 
directional properties, but it should be 
remembered that a basic loop aerial is bi-
directional and that a bearing ambiguity 
of 180 degrees can exist. For example, it 
is not possible to discriminate between 
stations in central Europe and those in 
the eastern USA. More sophisticated 
aerials based on cardioid array princi-
ples can overcome this uncertainty. 
The European  DXer is bound to 

encounter a very wide range of Ian-

guages on the MW band compared with, 
for example, his counterpart located in 
the USA. Thus the majority of stations 
heard will be using languages other than 
English. This is no problem if you are an 
accomplished linguist, but for the major-
ity of DXers a basic ability to recognise 
languages by their sound is a desirable 
skill. For example, with practice the DXer 
will be able to distinguish Spanish from 
Portuguese, essential for Latin Amer-
ican DX, and with further practice it is 
possible to  detect the differences 
between the European and Latin Amer-
ican dialects. 

Language recognition 
One good way to appreciate different 

languages is to listen to the major 
European broadcasters and Make tape 
recordings as reference material for 
comparison with unidentified broad-
casts. Another aid to language recogni-
tion is the Voice of America programmes, 
heard either on short wave or on 1197kHz 
after midnight. At the start of each 
programme sector (on the hour or half-
hour) an announcement is made in 
English identifying the language of the 
following  programme.  In  particular 
listening to VOA can provide a good 
insight into the languages of Eastern 
Europe. 
In addition to these aids towards 

station identification there are still some 
other programming features that could 
help. Most stations in Europe, the Middle 
East, Africa and Asia identify themselves 
by announcing their station name and 
location. On the other hand domestic 
stations in North America, Australasia 
and the Pacific identify by using a unique 

callsign made up of a combination of 
letters and numbers, of which the first 
one or two letters denote the nationality 
of the station in accordance with the 
international system of prefixes. 
To complicate matters, most Latin 

American stations use a callsign (often 
not frequently announced) as well as a 
station name or slogan. In addition, many 
stations  (especially  international 
broadcasters) use interval signals gen-
erally  consisting  of  short  musical 
phrases repeated frequently for one or 
two minutes before sign-on and between 
programmes to help listeners identify 
and locate the station on their receivers. 
With these tips and general DXing 

experience, it should be possible for the 
DXer to make a tentative station iden-
tification or at least to narrow down the 
possibilities, and if the prospects look 
good it will probably be a good idea to 
stay tuned until some form of positive 
identification is heard. 

Starting point 
A couple of months ago I introduced 

the subject of QSL cards from MW 
stations, but due to limited space it was 
impossible to include any illustrative 
examples. Therefore this month I am 
including  some  interesting  cards 
received earlier this year. 

DX file 
MW-DX has encountered its usual 

summer lull in activity, even though 
propagation conditions have been quite 
reasonable. In fact, stations such as 
CJYQ (930kHz) and VOCM (590kHz) in 
Newfoundland and R Globo (1220kHz) in 
Brazil have been reported as being fairly 
regular by a number of listeners. These 
stations are usually good indicators of 
favourable propagation conditions and 
are worth checking for to avoid wasting 
time looking for non-existent DX on a 
'dead' band. 
As you read this MW conditions should 

be on the up, so keep your ears open for 
the DX and do remember to write to me 
c/o R&EW with your loggings and MW 
tips and any related queries. Good 
listening and 73s till next month.  Iwl 

108: 
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Having reviewed some of 
the African stations on 

the 60 metre band, continua-
tion is made here by sur-
veying the 90 metre alloca-
tion.  As  in the  previous 
review, the higher powered 
transmitters will firstly be 
brought to the attention of 
interested readers, this being 
followed by the listing of 
lesser rated stations — these 
usually being the most diffi-
cult to receive. 

Some considerations 
Prior  to  commencing 

operations on the 90 metre 
band and in order to avoid 
disappointment, one should 
realise that the more usual 
short length of aerial wire or a 
'whip' aerial used together 
with a receiver exhibiting a 
wide passband will be of no 
avail. Operating over the 3200 
to 3400 (90 metre band) fre-
quencies is a far more diffi-
cult proposition than that of 
the 60 metre band (4750 to 
5060). There is far more utility 
QRM (ute ORM in DXers' 
jargon)  to  cope  with, 
necessitating a very selective 
communications receiver to 
deal with such interference if 
any hope of even a moderate 
success is to be achieved. 
Moreover, it is helpful if a 

bandpass  tuning  arrange-
ment  is included  in the 
receiver's facilities. A notch 
filter would be another useful 
device,  and  a  variable 
selectivity control an abso-
lute luxury. The writer usually 
operates over the 90 metre 
band with the selectivity set 
at 1.2kHz, which although 
cutting out the sidebands and 
therefore resulting in poor 
audio quality does allow the 
DX to come filtering through 
the  surrounding  ORM. 
Switching to a passband of 
2.4kHz makes life difficult, 
switching to 4.8kHz makes it 
impossible! 

The aerial 
In addition to the above, 

one really requires an aerial 
suitable for operations on the 

90 metre band. One such array 
would be that SWL favourite, 
an inverted-L or long wire 
aerial. The aerial lop' and 
down-lead should ideally be 
142ft  (approx),  or  43.28 
metres, representing a half-
wave at the middle-band fre-
quency of 3.3MHz. 
Few SWLs can manage to 

erect an array in this day and 
age of microscopic garden 
lengths, although some could 
manage by the expedient of 
running the wire around the 
garden periphery. Provided 
no angle is greater than 90°, 
this arrangement would be 
suitable. An ATU (aerial tun-
ing unit) would also be of use 
in obtaining the maximum 
possible efficiency from the 
aerial array. 
Failing the above, perhaps a 

quarter-wave at 3.3MHz could 
be erected. The total length 
of 'top' and down-lead would 
be 71ft, or approximately 21.5 
metres. 

90 metre band Africans 
Our African safari com-

mences by logging what is 
probably the easiest of them 
all. The Mediterranean-bord-
ered country of Libya has a 
transmitter in Tripoli which is 
scheduled on the air from 
1745 to 0430 on 3200. Program-
mes are in Arabic, the power 
being unknown but obviously 
highly rated. As a first exer-
cise the Voice of the Greater 
Arab Homeland, Tripoli is an 
obvious choice. 
On  3230  from  May  to 

September inclusive is the 
RSA (Radio South Africa) 
Johannesburg  transmitter 
operating with a power of 
250kW in English from 0300 to 
0426 and in Portuguese from 
1900 to 1056. 
Another South African sea-

sonal schedule is that of 
Johannesburg on 3320. With a 
power of 100kW, Johannes-
burg is on the air from March 
to May inclusive, being timed 
from  0350 (Saturday from 
0430) to 0510 on weekdays and 
daily from 1635 to 2200. All 
programmes are in Afrikaans. 

SABC  (South  African 
Broadcasting  Corporation) 
Johannesburg is on 3250, 
being scheduled through the 
year as follows — Radio 5 from 
0300 to 0545 and from 1530 to 
2200, the all night service 
Radio Orion from 2200 to 0300 
with a power of 100kW. 
As would  be  expected, 

these three South Africans 
are often in the SWL press. 
Attention is next focussed 

on two Namibian transmit-
ters. Both are located in the 
capital Windhoek and have a 
power  of  100kW.  SWABC 
(South West Africa Broadcas-
ting Corporation) Windhoek 
is on the air on 3270 using 
local vernaculars from 1615 to 
2200 and from 0358 to 0515. 
The Radio Orion all night 
service is radiated from 2200 
to 0400. 
SWABC Windhoek on 3295 

is in Afrikaans, English and 
German from 0400 to 0615 and 
from 1515 to 2200, with the all 
night service (Radio Orion) 
being from 2200 to 0400. 
On 3380 is the 100kW MBC 

Blantyre, Malawi transmitters 
operating in Chichewa and 
English from May to Septem-
ber from 0235 to 1110 and from 
1300 to 2210. From September 

to May 0253 to 0530 and from 
1750 to 2215. Listen for the 
newscasts in English at 1800 
and at 2000 on weekdays. 
ZBC  Gweru  (formerly 

Gwelo) in Zimbabwe radiates 
the Radio 1 service in English 
from 0325 (Sunday from 0400) 
to 0615 and from 1500 to 2100 
(Sunday only from 2200 to 
2230)  except  on  Monday, 
Wednesday and Friday when 
from 1900 to 1925 there is a 
Voice of Namibia programme 
in English and Afrikaans. The 
Radio 3 programme is trans-
mitted from Sunday to Thurs-
day inclusive from 2100 to 
2200. The power is 100kW 
except from 0545 to 0615 when 
it is reduced to 20kW, the 
frequency throughout is 3396. 
The 50kW Nigerian FRCN 

(Federal Radio Corporation 
of Nigeria) Lagos broadcasts 
the Channel 1 Home Service 
in English and vernaculars 
from 0430 to 1000 and from 
1700 to 2310. The station 
identification  is  'Radio 
Nigeria', the frequency 3326. 
In the next issue a continua-

tion will be made by listing 
,some of the lesser powered 
transmitters operating on the 
90 metre band from the Afri-
can continent. 

AROUND THE DIAL 

With this page open and the 
magazine  placed  on  the 
operating desk,  align the 
receiver to the frequencies 
shown  and  at the times 
indicated — you may then log 
some of the stations men-
tioned here. 

meroon 
Radio Diffusion Nationale, 

Garoua on 5010 at 1928, OM 
with a talk in French. This 
station, at least according to 
my observations, had been off 
the air for some time. Many 
attempts to hear Garoua dur-
ing April, May and the early 
part of June failed to produce 
any results. Probably a trans-
mitter breakdown and the 
difficulty of obtaining spares 
—so common in the Third 

World — was the reason for 
temporary  absence.  The 
schedule of this 100kW trans-
mitter is from 0425 to 0800 and 
from 1645 to 2200. There is a 
transmission in English from 
1830 to 1900. 

Botswana 
Radio Botswana, Gaborone 

on 3356 at 1928, some Euro-
pean classical music being 
radiated  by  the  recently 
installed  50kW transmitter 
which replaced the old 10kW 
equipment. Radio Botswana 
is on the air in English and 
SeTswana from 0400 to 0630 
and from 1400 to 2100. 

Central African Republic 
Bangui on 5035 at 1956, YL 

with some songs complete 
with the fast rhythmic music 
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of the region then OM with 
announcements in French. 
Bangui is the capital city of 
the republic and is a port on 
the Ubangi river. This station 
is on the air from 0430 to 0700 
and from 1630 to 2300 at 
100kW. It identifies as 'Radio 
Centafrique'  and  the fre-
quency can vary from 5032 to 
5035. 

Congo Republic 
Brazzaville on 15190 at 1910, 

YL with a song in French, 
some accordion music in the 
French style then OM with the 
station identification at 1915. 
This was a transmission in the 
National Network which is on 
this channel from 1100 to 0100 
(Sunday until 2300) and irre-
gularly from 0400 through to 
0100. The power is 50kW. 

Kenya 
The Voice of Kenya, Nairobi 

on 4885 at 1958, OM with a 
song in a vernacular with 
percussion  and  local 
instrumental music as back-
ing then YL with announce-
ments and sign-off without 
the National Anthem at 2004. 
This 5kW transmitter radiates 
programmes in the Coastal 
and North Eastern Service 
from 0250 to 0630 and from 
1330 to 2020 — at least accor-
ding to the schedule! 

Niger 
Niamey on 3260 at 1950, OM 

with a talk in one of the seven 
vernaculars of the country. 
The schedule is from 0530 to 
0700 (Sunday until 0900) and 
from 1700 (Saturday and Sun-
day from 1630) to 2200 (Satur-
day until 2300). This 4kW 
transmitter carries program-
mes in the Home Service 1. 
Niamey, the capital town of 
the republic, is one of the 
termini —the other is Zinder — 
of the trans-Sahara motor 
routes. 

Zimbabwe 
ZBC Gweru on 3396 at 1941, 

a programme of classical 
piano music and OM with 
announcements in English. 
This was a Radio 1 transmis-
sion which  is in English 
throughout most of the sche-
dule, which  is from 0325 
(Sunday from 0400) to 0615 
and from 1500 to 2100 (Friday 
and Saturday until 2200). The 
power is 20/100kW (20kW from 
0545 to 0615, 100kW at other 

times). On Monday, Wednes-
day and Friday a Voice of 
Namibia programme is radi-
ated from 1900 to 1925 in 
English and Afrikaans. Radio 
3 programmes in English are 
transmitted from 2100 to 2200 
Sunday until Thursday inclu-
sive. 

THE AMERICAS 
Bolivia 
Radio Nueva America, La 

Paz on a measured 4797 at 
0044, YLs with a discussion in 
Spanish followed by some 
Bolivian pipe music then YL 
with songs in Spanish. This 
1kW station operates from 
1000 to 1310 (irregularly to 
1830) and from 2200 (irre-
gularly from 2000) to 0400. 
Sunday from 1030 through to 
2245 variable to 2300. La Paz is 
the de facto capital and is the 
seat of government, the legal 
capital being Sucre. 

Colombia 
Ondas  del  Meta,  Villa-

vicencio  on  a measured 
4885.5 at 0309, OM with an 
excited sports commentary in 
Spanish. Ondas del Meta is on 
the air from 1000 (but this can 
vary from 0900) through to 
0500 (varying to 0330) but 
sometimes around the clock. 
The  frequency  can  vary 
slightly and the power is 5kW. 

Ecuador 
HCJB Quito on 3220 at 0411, 

YL with a hymn then OM with a 
religious talk in Spanish. This 
10kW transmitter is on the air 
with programmes in Quechua 
from 0900 to 1300 and from 
2130 to 0200 and in Spanish 
from 0200 to 0500. 
Peru 
Radio Tropical, Tarapoto on 

4935  at  0315,  OM  with 
announcements then the sta-
tion identification in Spanish 
followed by OM with a sad and 
slow song. Radio Tropical 
operates at lkW from 0900 to 
0500, the sign-off being vari-
able around the latter time. 

USA 
WI NB Red Lion, Pennsylva-

nia on 15185 at 2040, OM with a 
religious talk in English being 
transmitted  to  Western 
Europe, the Mediterranean 
and North Africa. Transmis-
sions in some languages of 
these regions are on this 
channel from 2000 to 2245, the 
power being 50kW. 

ASIA 
China 
Radio Beijing on 6550 at 

1445, YL with a song and 
announcements during the 
Cambodian  programme, 
scheduled from 1400 to 1500. 

India 
All India Radio, Delhi on 

15265 at 1921, OM and YL with 
a duet in Hindi during a 
transmission of the General 
Overseas Service in English 
from 1800 to 2000 directed to 
East Africa. 

Iraq 
Baghdad on 11750 at 1855, 

OMs with songs and Arabic-
style music in the Home 
Service Voice of the Masses 
programme which may be 
heard on this channel from 
0530 to 1300 and from 1630 to 
2330. OM with the station 
identification at 1900 in Ara-
bic then chimes for 2300 local 
time. 

Vietnam 
Hanoi on 15010 at 1314, OM 

and YL with the French trans-
mission for South-East Asia, 
timed from 1300 to 1330. 

EUROPE 
Czechoslovakia 
Prague on 15205 at 1540, YL 

with a newscast followed by 
the station identification in an 
English  programme  for 
Africa, Europe, the Far East 
and southern Asia, timed from 
1530 to 1625. 

PUBLICATIONS 
Listeners'  Services  Cata-
logue 
This  4-page  publication 

lists and describes the con-
tents of the twelve pamphlets 
currently available to short 
wave listeners. These printed 
data sheets are provided by 
Radio Nederland in order to 
assist the SWL in obtaining a 
greater understanding and 
enjoyment of the hobby. 
The pamphlets are entitled: 

(1) Receiver Shopping List, (2) 
Booklist, (3) Asian Advice, (4) 
lnfodutch, (5) Infodutch Soft-
ware, (6) Give Your Antenna 
Some Air, (7) Writing Useful 
Reception Reports, (8) Latin 
American DXing, (9) DXing 
Indonesia, (10) Medium Wave 
What Now?, (11) Satellites For 
the Short Wave Listener and 
(12)  This is DXing. Addi-
tionally, a number of receiver 

reviews are available. 
The Listener Services Cata-

logue is available free upon 
request to Radio Nederland 
Wereldomroep, Media Net-
work, PO Box 222, 1200JG 
Hilversum, The Netherlands. 

Receiver shopping list 
Receiver  Shopping  List, 

edition 8 is also available from 
the above address free of 
charge. This publication is a 
mine of information concer-
ning  various  short  wave 
receivers, and would be of 
particular interest to those 
now considering the purch-
ase of new equipment. This 
guide should be studied by 
the SWL and DXer alike. 

CLANDESTINE 
Voice of the Libyan People 

on 11975 at 1947, Arabic music 
then OM with a talk in Arabic, 
an orchestral flourish fol-
lowed  by OM with some 
slogans, another flourish and 
suddenly off at 2010. This one 
previously operated on 15040 
and was silent for a couple of 
weeks but has now emerged 
on 11975. 

NOW LOG THIS 
Radio  Jesus  del  Gran 

Poder, Quito, Ecuador on 
5050 at 0025, OM with a 
religious talk in Spanish fol-
lowed by another OM with 
announcements  including 
two mentions of Quito and 
identification, then YL and a 
congregation  with  some 
hymns. This 5kW station oper-
ates from 1000 to 1600 and 
from 2200 to a variable 0100 
but has been reported operat-
ing as late — or as early — as 
0900. 

NOW HEAR THESE 
Radio Inca, Lima, Peru on a 

measured 4762.3 at 0415, OM 
with the station identification 
in Spanish prior to a prog-
ramme of local folk music. At 
1kW this one is on or near this 
channel around the clock, but 
sometimes from 0900 to 0500. 
Radio  Madre  de  Dios, 

Puerto Maldonado, Peru on 
4950 at 0130, OM with a 
political speech in Spanish 
with mentions of America 
Latina and the Peruvian Pres-
ident. At 5kW the schedule is 
from 1100 to a variable 0200 
(sometimes 0230). The fre-
quency can vary at times to 
4951. 
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Thanet El 
131) IC OM 
Co mplete 
Hr Radio 

11C-3/001E 
Dual-band 

IC OM 
This new HF transceiver from ICOM is compact enough to make mobile or portable use a 

possibility. The IC-735 covers all Amateur frequencies from 1.8MHz to 30MHz including the three new 
bands 10, 18 and 24MHz. Modes include SSB, CW, AM and FM, all circuits are solid-state and output is 
approximately 100 watts. 

Tuning ranges from 100kHz to 30MHz, made continuous by using a high-side IF and a CPU 
control system. RTTY operation is also possible. Dynamic range is 105dB with a 70.451 MHz first IF 
circuit. The direct feed mixer rejects spurious response and gives higher sensitivity and wider dynamic 
range. Pass-band tuning and a sharp IF notch filter provide clear reception even under duress. 
Preamp is 10dB and attenuator 20dB. 

The new IC-735 from ICOM is easy to operate and versatile, it has various scanning functions, 
comprehensive LCD and 12 memories. Computer remote control is possible via the RS-232C jack 

Options include: the AT-150 automatic antenna tuner and shown here the PS-55 AC power 
supply and SM-8 desk mic. 

Please contact Thanet Electronics or your local ICOM dealer for even more information on this 
latest HF transceiver — the IC-735. 

A new exciting set is the ICOM IC-3200E 
FM Dual-band transceiver (144-430/440 MHz), 

The IC-3200E employs a function key for 
low-priority operations to simplify the front panel. 
LCD display is easy to read in bright places. 
showing frequency, VFO A/B, memory channel 
duplex mode and S/RF meter information. 

Other features include a 10 channel 
memory able to store operating frequencies. 
Simplex or Duplex. A memory lock-out function 
allows the memory scan to skip programmed 
channels when not required„The IC-3200E has 
a built-in duplexer and can operate on one 
antenna for both VHF and UHF. Options include: 
IC-PS45 DC. power supply, HS-15 mobile mic, 
SM6 and SM8 desk mics. SP-10 external speaker 
and UT-23 speech synthesizer. 

Contact us regarding 
50011111 equip ment for new issued band! 

tk, 

4 
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ectronics 
CL IC OM 
K-505, 501111H7 
A New Di mension 
for the 

At last, permits are now available in the U.K. for the 50MHz 
(FM) band. If you wish to use this less crowded amateur 
frequency the IC-505 SSB CW portable transceiver has already 
gained an excellent reputation world-wide. 

The 1C-505 features microprocessor frequency control, 
dual VFO's and 6-channel memories with memory scan. LCD 
ensures clear visibility even in sunlight. The 505 accepts a 
standard dry-cell pack, rechargeable nicad battery pack (BP10) or 
13.8V external power supply. 

Standard accessory circuits such as split switch, noise 
blanker, squelch and CW break-in are incorporated in the 505. 

Other accessories available include the EX-248 FM unit, 
BC-15 charger unit and the LC-10 carrying case. 

All these features make the IC-505 a great transceiver that 
will enable you to operate on the 50MHz band, after all the rest of 
the world does! 

1(471 II 471 
ICOM can introduce you to a whole new 

world via the world-communications satellite 
OSCAR. Did you know that you can Tx to 
OSCAR on the 430-440 MHz IC-471 and Rx on 
the 2m 1C-271. 

By making simple modifications, you can 
track the VFO's of the Rx and Tx either normally 
or reverse. This is unique to these ICOM rigs and 
therefore very useful for OSCAR 10 communic-
ations. Digital A.F.C. can also be provided for 
UOSAT etc. This will give automatic tracking of the receiver with 
digital readout of the doppler shift. The easy modifications needed to 
give you this unique communications opportunity are published in the December '84 issue of 
OSCAR NEWS. Back issues of OSCAR NEWS can be obtained from AMSAT (UK), LONDON E12 5EQ. 

This range includes the IC-271E-25W, 271H-100W and the 70cm versions IC-471E-25W and 
471H-75W r.f. output. The 271E has an optional switchable front-end pre-amp. The 271H can use the 
pre-amp AG-25. with the 471E and 471H using the AG35 mast-head pre-amp. Other options include internal 
switch-mode PSU's: the 271E and 471E use the PS25 and the 271H and 471H use the PS35. 

Also available are the SM6 desk microphone and a speech synthesizer that announces the displayed 
frequency, what more could you ask for? 

GED IC OM 
Authorised ko m dealers in the KIK 
Alyntronics. Newcastle. 0632-761002. 
Amateur Radio Exchange. London (Ealing). 01-992 5765 
Amcomm, London (S. Harrow), 01-422 9585. 
A.R.E. Comms. Earlstown, Merseyside. 0952-29881. 
Arrow Electronics Ltd., Chelmsford. Essex. 0245.38167326 
Beamrite, Cardiff. 0222-486884. 
Booth Holding (Bath) Ltd., Bristol. 02217-2402 
Bredhurst Electronics Ltd.. W. Sussex. 0444-400786. 
Dressler (UK) Ltd., London (Leyton), 01-5580854 
D.W. Electronics. Widnes, Cheshire. 051-420 2559. 
Hobbytronics, Knutsford. Cheshire. 0565-4040. Until lOpm daily. 
Photo Acoustics Ltd., Buckinghamshire. 0908-610625. 
Radcomm Electronics. Co Cork. Ireland. 01035321-632725. 
Radio Shack Ltd., London NW6, 01-624 7174. 
Ray Withers Comms. Warley, West Midlands, 021-421 8201. 
Scotcomms. Edinburgh. 031-6572430 
Tyrone Amateur Electronics. Co. Tyrone, N. Ireland. 0662-2043 
Reg Ward & Co. Ltd., S.W. England, 0279-34918. 
Waters & Stanton Electronics, Hockley. Essex. 0702-206835 

Listed here are authorised dealers who can demonstrate 
ICOM equipment all year round. This list covers most aa  f the 
U.K., but if you have difficulty finding a dealer near you, contact 
Thanet Electronics and we will be able to help you. 

You can get what you want 
just by picking up the telephone 
Our mail-order dept. offers you: 
free, same-day despatch 
whenever possible, instant credit, 
interest-free H.P., telephone 

4c' 

Barclaycard and Access facility 
and 24 hour answering service. 
Please note that we have a 

retail branch at 95, Mortimer 
Street, Herne Bay, Kent. Tel: 
369464. Give it a visit, BCNU. 

e 
fr4C)--e\cpc5 
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On these pages we present details of 

Interesting contacts from clubs and 

individuals. We would be happy to 

receive any similar items from readers 

Refreshes the parts... 
An aerial rig and tent was 
installed in August 1,500 feet 
up a Galway mountainside 
for a Heineken-sponsored 
attempt to set a new world 
record  for  long-distance 
radio contact. 
It looked as though the bad 

summer had sunk plans by the 
West Kent Amateur Radio 
Society  to  contact  North 
America and make the first 
ever direct transatlantic QS0 
on the 2m band. The idea was 
to bounce the signal through 
the ridge of high pressure 
which normally develops over 
the Atlantic in August. But 
with the wintry weather pat-
tern the outlook for the bid 
looked bleak. 
However, at the time of 

going to press, the group 
planned to go ahead with the 
expedition, with a little assist-
ance from the giant liner QE 
II. The ship agreed to act as a 
floating radio link between 
the British team and the 
American enthusiasts trying 
to find their signals. 
Four stacked and bayed 

long  Yagi  antennas  were 
used. Modes of operation 
were CW, SSB, Amtor, and HF 
talk-back was set up to assist 

the  attempt.  Transmission 
was round the clock from 19-
30 August. 

RRD fact sheet 
The DTI are currently pro-

ducing a five page fact sheet 
on how the RRD functions. It 
will also go into some detail 
on the future of amateur radio 
and how the Post Office at 
Chesterfield issues licences. 
Copies will be available 

some time in the next few 
months from the RRD at 
Waterloo  Bridge  House, 
Waterloo Bridge Road, Lon-
don. Tel: (01) 275 3263/3323. 
The  document  was 

apparently inspired by some 
pertinent questions raised by 
Ian Abel of Yorkshire. The 
RSGB are not involved in this 
project. 
Ian Abel G3ZHI also sent us 

the following letter on a 
possibly worrying aspect of 
the RRD: 
'I am very disturbed at the 

high turn-over of staff in the 
Radio Regulatory Division. 
'It would appear that civil 

servants spend less than one 
year in the RRD before mov-
ing on. Apparently this is 
common civil service prac-
tice. 

'Amateur radio is given low 
priority, after all "it's only a 
hobby". It is obvious, there-
fore, that the RSGB, consis-
ting of people who have been 
in amateur radio for c ier 60 
years, must exert undue influ-
ence on the DTI officials that 
they meet with. 
'The Government should 

run amateur radio matters, 
not the RSGB. After all, it is 
the Government who collects 
the £12 licence fee'. 

Insurance shock 
We recently had a letter 

from Mr R Robinson, of West 
Yorkshire, who has spotted an 
item in his local paper, The 
Yorkshire Post, which  he 
thinks might be of interest to 
readers. 
The item recounts how a 

motorist's insurance policy 
became  invalid  after  he 
installed a CB radio in his car, 
due to a clause in his policy 
specifically excluding the use 
of a vehicle with a two-way 
radio. This led to the motorist 
being prosecuted and fined 
£80 for driving without insur-
ance! 
According to the man's 

solicitor, he believed he was 
adequately insured, having 
been advised by the insur-
ance broker that the exclu-
sion clause referred only to 
taxi radios. 
This unfortunate incident 
has brought to light a situa-
tion which mobile operators 
should be wary of. Check that 
your insurance policy has no 
similar exclusion clauses. 

AR on Shuttle Columbia 
It is reported in the UoSAT 

Bulletin, no. 137, that two 
German radio amateurs may 
be  operating  an  amateur 
radio station aboard shuttle 
flight 61A during October. Dr 
Ernst  Medderschmidd 
DG2KM and DR Reinhard 
Furrer DD6CF will be on 
board  Columbia  for  the 
Spacelab-D1 operation, and 
hope to engage in cross-
band,  Oscar  transponder-
type operation. 
The equipment is capable 

of four 2m and eight 70cm 
channels. Automatic logging 
equipment is planned for 
recording all received calls 
when the astronauts are busy 
with other Spacelab duties. 
The package will also have a 
1 watt  70cm  beacon  for 

determining when the shuttle 
is within your communica-
tions range. 
The  equipment  is 

apparently  designed  for 
cross-band rather than in-
band operation. 

AMSAT meeting 
The AMSAT Annual Meet-

ing and Space Symposium 
1985 has now been firmly 
scheduled for 9 November in 
the Denver Boulder area of 
the USA. 
More than two hundred 

people are expected at this 
year's meeting. 

Clever Trevor 
Trevor Morgan GW4OXB, 

who readers will know from 
his  regular  Short  Wave 
Listener column in Amateur 
Radio magazine and as the 
organiser of the Amateur 
Radio Prefix Award scheme, 
is at it again! 
He has recently proposed 

the  idea of organising a 
listener's award with the aim 
of raising money for Bob 
Geldof's Ethiopian appeal. 
The White Fang Fellow-

ship's JOTA SWL Contest 
Awards, intended to encour-
age SWL activity during the 
organisation's annual jam-
boree, will charge an entry 
fee of two IRCs in the UK and 
4 IRCs overseas. All IRCs in 
excess of those used to send 
contest certificates to the 
contestants will be donated 
to the Live Aid appeal. 
Any clubs or individuals 

who can offer assistance of 
any kind with the running of 
this scheme should contact 
Trevor at the address below. 
Full details of the contest 

rules are available from: Tre-
vor Morgan, 1 Jersey Street, 
Hafod, Swansea SA1 2HF. 

It's all Greek to me... 
Younger readers might be 

interested in a letter we have 
received  from  a Greek 
reader, 16 year old Minos 
Tsaouses. 
He would like to hear from 

young people of around his 
age to exchange views and 
ideas about electronics, as 
well as circuits, diagrams, kits 
and magazines. He is very 
interested in the practical 
side of the hobby. 
Write to: Minos Tsaouses, 8 

Constandinoupoleos Street, 
GR-62100 Serres, Greece. 
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Datacom 
The British Amateur Radio 

Teleprinter Group (BARTG) 
has published the summer 
1985 issue of its magazine, 
Datacom. It consists of 120 
pages of news, views and 
technical  articles  on  all 
aspects  of  RTTY,  Amtor, 
Packet Radio and FAX. 
Special  features  include 

full  technical  and  con-
structional  details  of the 
ST5C terminal unit and of a 
unit to convert from a parallel 
Centronics interface to serial 
RS232. 
There are suggestions for 

circuits and ideas for audio 
notch  filters,  sidetone 
monitoring of RTTY transmis-
sions, driving teleprinters on 
low voltage, improving effi-
ciency in RTTY transmitters, 
etc. 
In this issue the results of 

BARTG's survey on the use of 
RTTY on 45.45 and 50 bauds 
are  published.  BARTG 
believes that this will be of 
particular interest to RTTY 
repeater  builders, 
emergency network planners 
and DX operators. 
Datacom gives details of 

how Amtor can  be used 
through the Oscar 10 satellite, 
as well as Packet Radio news, 
and information on the new 
TNC2 Terminal Node Con-
troller. 
Datacom  is  published 

quarterly and supplied free to 
members. Send an SAE for 
details to:  Mrs P Beedie 
GW6M0J,  'Ffyn non las', 
Salem, Llandeil, Dyfed, Wales 
SA19 6EW. Tel: (0558) 822286. 

SPRAT 
We recently received the 

latest issue of SPRAT, the 
journal of the G-QRP Club, 
(which, incidently, is edited 
by the Rev George Dobbs 
G3RJV, who  is a regular 
contributor  to  our  sister 
magazine Amateur Radiowith 
his Beginner's Workshop fea-
ture). 
The club  is now going 

strong in its tenth year. Read-
ers interested in low power 
communication will find it 
worthwhile joining the club, if 
only to receive this very 
useful little journal. This edi-
tion contains an account of 
this year's RSGB Convention, 
which was held at the NEC in 
Birmingham, an article on the 
construction of a QSK trans-

ceiver for 80m CW, a review of 
the Micron 6 band QRP trans-
ceiver kit, and lots more 
besides. 
For more information con-

tact: Alan Lake G4DVW, 7 
Middleton  Close,  Nut hail, 
Nottingham NG16 18X. 

IRTS Yearbook 
The Irish Radio Transmit-

ters Society has published an 
annual El callbook for the last 
several years and the idea has 
been expanded this year to 
include not only up-to-date 
listings of callsigns, but also 
reference information about 
the IRTS in 1985. 
This year therefore the 

booklet is being referred to as 
the IRTS Yearbook and the 
intention is to keep members 
informed  of the society's 
progress. Ideas and sugges-
tions for inclusion in the 1986 
yearbook will be welcomed. 
The booklet has a very 

interesting introduction, of 
special interest for newcom-
ers to the hobby. It explores 
the  ideas  and  concepts 
behind amateur radio, how 
amateurs contribute in scien-
tific research and how the 
hobby is organised interna-
tionally. 
The yearbook also outlines 

how  to  become  a radio 
amateur, with specific refer-
ence to Irish amateurs, and 
why, of course, hams in Ire-
land should join the IRTS. 
Detailed  information  is 

included about the society 
itself — its history, awards, 
officers, the QSL service and 
the rules which members 
must abide by. 
The IRTS Amateur Radio 

Yearbook 1985 is available at 
£2.00 from:frish Radio Trans-
mitters Society, PO Box 462, 
Dublin 9, Eire. 

Welsh convention 
This year's Welsh Amateur 

Radio Convention will be held 
at the usual venue — Oakdale 
Community College, Black-
wood, Gwent on Sunday 6 
October 1985. Doors will be 
open at 10.00am and the 
official opening will be at 
11.00am by Mrs J Heath-
ershaw G4CHH, President of 
the RSGB. 
The programme will include 

lectures entitled, 'The 5th 
Generation of Transverters' 
by Chris Bartram G4DGU of 
muTek, 'Oscar 10 Video' by 

NOTES FROM THE PAST 

Utile vision 
In recent years there has been a 

widespread belief that the appeal of TV 
would become so powerful that sound 
radio would inevitably be superseded, 
except for the few without the means or 
those without access to the programmes. 
Conversely, there are signs that many 

viewers are reverting back to their 
former listening habits once the flush Of 
novelty wears off. After a few months 
even the less discriminating viewer 
tends to look-in only when the prog— 
ammes might interest him or there is 
nothing particularly attractive on sound 
radio. 
Disregarding the sports events and the 

purely spectacular items, vision adds 
little to the sound. Often it actually 
detracts from it. As a viewer since the 
early days I must admit that I have found 
few  TV  entertainment  programmes 
which have given me so much pleasure 
as many of the sound programmes have. 
In fact, I can hardly remember getting a 
good laugh out of TV, and only too often 
find myself acutely embarassed by TV 
artists trying to be funny. On sound radio, 
nonsensicality can be twisted by one's 
imagination  into  readily acceptable 
situations which become even funnier as 
they pass into absurdity. Comic adven-
tures are not the only form of entertain-
ment more amusing on sound only. Many 
plays and talks take on a vivid reality, 
creating  scenes  in  the  listener's 
imagination infinitely better than any-
thing that can be put on in the TV studio. 
Just lately we have had some outstan-

ding steam radio programmes — perhaps 
inspired by the competition of TV. They 
have certainly made me wonder if TV 
comedy, in particular, has any future. It 
certainly has little past. 

Rivalry 
Many older listeners will recall some-

thing of the liveliness and enthusiasm 
which the pioneers of broadcasting 
infused into the early programmes. 
Often the material was poor, the timing 
faulty and the announcements facetious, 
but it certainly had an atmosphere and 
air of mutually friendly enjoyment. 
Something of the same spirit re-

appeared at the beginning of regular 
television in 1936. Gerald Cock, who was 
then running it, realised his new baby 
needed presentation with a friendly 
approach, and together with a small band 
of enthusiasts managed to infect viewers 
with something of the very real pleasure 
they derived from what they were doing. 
You could almost feel that you were 
participating in it, and not merely 
allowed to watch it. 
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0S0   
Werner Hass DJ5K,D, and also 
an HF DX feature and a film 
for newcomers. Morse test 
facilities will also be avail-
able. Applicants should con-
tact Mr G Williams, BTI Radio 
Station, Worston Lane, High-
bridge, Somerset TA9 3JY. 
There will be £300 in cash 

raffle prizes, the usual trade 
stands, a bring-and-buy and 
an RSGB stand. Admission is 
£1.50 at the door. 
Further  details  can  be 

obtained from: R B Davies 
GW3KYA, 16 Vancouver Drive, 
Penmaen, Blackwood, Gwent 
NP2 OUQ. Tel: (0495) 225825. 

One world 
A special event station, 

GB40WW, is being organised 
as part of the Marlborough 
Brandt Group One World 
Week festivities. This event is 
just one of a number of 
activities arranged for the 
group's fête, to be held on 
25/26 October. 
It is hoped to contact sta-

tions in the Gambia (the 
Marlborough Group has a link 

with  one  of the villages 
there), on HF, 2m SSB, FM and 
432MHz, conditions permit-
ting. Special QSL cards will 
be available for all contacts. 
The venue is St John's 

School, Stedman  Building, 
Marlborough, Wiltshire. 

RAE help needed 
Many members of the Radio 

Amateur Invalid and Blind 
Club (RAIBC) would like to 
take the RAE, but because of 
health or transport problems 
cannot  attend  a college 
course and would therefore 
like somebody to give them 
some instruction at home. 
You do not have to be highly 

qualified, just willing to give a 
little time to help sort out 
queries etc. If you would like 
to help contact: Cathy Clark 
G1GQJ, 9 Conigre, Chinnor, 
Oxon 0X9 4JY. 

Construction contest 
The Bury Radio Society is 

holding its 'Club Construc-
tion  Contest' on Tuesday 
8 October. It will be judged by 

Rev George Dobbs G3RJV 
(who writes the 'Beginner's 
Workshop' feature in our sis-
ter  publication,  Amateur 
Radio)who will also be giving 
a talk on QRP operation. 
G3RJV is editor of SPRAT, the 
journal of the G-QRP Club. 
The Bury Radio Society 

holds its main meetings on 
the second Tuesday of each 
month at the Mosses Centre, 
Cecil Street, Bury. Newcom-
ers should contact: Honorary 
Secretary,  Brian  Tyldesley 
G4TBT,  4  Colne  Road, 
Burnley. 

Radio rummage 
The South Bristol Amateur 

Radio Club (G4WAW) is hol-
ding its first 'radio rummage' 
on Sunday 27 October. As the 
name suggests, the emphasis 
will be on bring and buy, 
surplus user equipment and 
parts. 
There will be radio displays, 
(SBARC  radio  shack),  a 
Raynet stand, film shows, a 
Wild West 'shoot-out' and 
various refreshments. Talk-in 

will be on S22 and SU8 and the 
entrance fee will be 50p. 
Enquiries for this event 

should be made to Mike Ward 
G1LDJ (organiser). Tel: (0272) 
667179. 
The club meets at 7.30pm 

every Wednesday at:  The 
Whitchurch Folk House, East 
Dundry, Whitchurch, Bristol, 
Avon BS14 OLN. 

TV repeater 
The  Cambridgeshire 

Repeater Group has news of 
GB3PV,  the  proposed 
1296MHz TV repeater for the 
Cambridge area. 
Apparently the receiver has 

been completed and tested, 
and work is now progressing 
on the transmitter and micro-
processor logic. A feature will 
be electronically generated 
text in addition to the test 
card, which will give informa-
tion on the repeater and 
possibly local news such as 
club meetings, etc. 1kW ERP 
is hoped for. 
The proposal has been sent 

to the RSGB for approval. 

THE PERFECT COMPLEMENT TO 
RADIO & ELECTRONICS WORLD 

ADIO 
For all two-way radio enthusiasts 

With regular features like: 

* DX DIARY: Don Field G3XTT with all the news of rare DX, 
contests and DXpeditions 

• G3OSS TESTS: Angus McKenzie — the fairest, most 
comprehensive reviews available anywhere 
MORE NEWS, MORE FEATURES, MORE FUN, MORE STYLE 

Make sure of your copy by placing a regular order at your newsagents or by taking out 
a post free, inflation proof subscription, with early delivery to your door each month 

A MATEUR RADIO SUBSCRIPTION ORDER FOR M 
To: Subscription Department • Amateur Radio •  PLEASE SUPPLY: (tick box) for 12 Issues, all rates Include P&P 

513 London Road • Thornton Heath • 
Surrey • CR4 6AR  Tel: 01-684 3157  Inland 

£1320   

NAME   

ADDRESS   

 Postcode   

World Surface 
•  £14.30   

PAYMENT 
ENCLOSED: 

CREDIT CARD PAYMENT 

Europe-Alr  World•Alr 
£19.10   £25.10........0 

Cheques should be made payable to 
Amateur Radio. Overseas payment by 
International Money Order, or credit card 

Signature   
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LATEST   
LITERATURE   

Clubs, manufacturers, publishers and agents are invited to send details of 
new books, catalogues, data sheets, etc for inclusion on this page 

COST-EFFECTIVE 
ELECTRONIC 

CONSTRUCTION 
by John Watson 
This is another volume in 

the  Electronics  Projects 
Series, and like Projects for 
the Car and Garage (see 
August's Latest Literature) is 
a revised  edition  of the 
original. 
The book is intended to 

show how to get the best 
value for money out of elec-
tronics projects by thoughtful 
and  not  overly  complex 
design. This aim is pursued by 
detailing a series of projects, 
from an automatic porch light, 
through a drill-speed control-
ler, xenon strobe, etc, to a 
computer I/O port and a 
model radio control system. 
Full details are given for all 

the projects, including PCB 
patterns for some of them 
(although they can all be built 
on Veroboard). One of the 
appendices includes all the 
parts lists (the others cover-
ing component suppliers and 
device specifications). 
The author states that the 

circuits 'are all designs that 
seem to me to be the simplest, 
or cheapest, way of perfor-
ming a particular task'. There 
is certainly no denying that 
they meet the cost-effective 
criterion  more  than  ade-
quately, but the description of 
each is a little short when it 
comes to an outline of the 
design philosophy. It would 
have been nice if the author 
had given us a little insight 
into the thought processes 
involved in selecting the most 
cost-effective approach from 
the alternatives available. 
The text is comprehensive 

in all other respects, with 
plenty of practical advice, and 
written  in  a clear  and 
straightforward  style.  The 
diagrams are equally easy to 
follow. 
The  book  makes  pretty 

good reading, and there is a 
lot to be learned from it if 
you're not as lazy as me (ie 
everything needs spelling out 

and explaining in words of 
one  syllable).  And  my 
favourite  project?  Well, 
before  long  friends  and 
neighbours will find them-
selves being zapped by a ray 
gun (do I hear cries of second 
childhood?). 

MacMillan  Education  Ltd, 
£5.95. ISBN 0 333 37222 0 

MICROCOMPUTER 
INTERFACING 

By M D Beer 
This book is aimed primarily 

at first and second year 
computer  science  under-
graduates (but don't let that 
put you off!), the author being 
a lecturer in a university 
computer  science  depart-
ment. It outlines the use of a. 
computer in communications, 
data logging and control, and 
benefits from Martin Beer's 
background in that it gives a 
good basic grounding in the 
subject. 
There are a number of 

BASIC programs given, all of 
which are for the BBC compu-
ter (there is a chapter on input 
and output for the BBC). The 
form of each program is also 
described so that the reader 
can appreciate the approach 
taken to the problem. One of 
the appendices gives brief 
details of converting to other 
microcomputers. 
The emphasis throughout 

the book is on software rather 
than hardware, and the exam-
ples given  are described 
comprehensively. Such areas 
as traffic lights, slide projec-
tor and motor control are 
covered (with a whole chap-
ter as a case study of model 
railway control), as well as 
graphical input devices (joys-
tick, graphics tablet and light-
pen) and robotics with a 
turtle. 
At the end of each chapter 

there are a number of prob-
lems to be worked through by 
the reader, much the best way 
of ingraining the imparted 
knowledge (and one which 
could usefully be applied to 

more  hobby-orientated 
books). 
Bearing in mind the fact 

that the style and approach of 
this book might not appeal to 
those more used to texts 
intended for purely domestic 
consumption, it does give a 
pretty good grounding in the 
subjects  covered  (despite 
occasional minor inconsis-
tencies). 

Collins  Professional  and 
Technical Books, £8.95. ISBN 
0 00 383034 9 

RADIOTELETYPE PRESS 
BROADCASTS 

Second edition, by Michiel 
Schaay 
In order to find the frequen-

cies and times of transmis-
sions the new second edition 
of Michiel Schaay's book, 
Radioteletype Press Broad-
casts, will prove to be of great 
help. Not only are hundreds of 
transmissions listed, but a 
chapter is devoted to each of 
the forty-five most interesting 
press  agencies,  giving  a 
detailed insight to how they 
operate. This provides a much 
better understanding of the 
bulletins  being  received. 
A total of 63 agencies are 

covered, among them Associ-
ated Press, Prensa Latina, 
TASS, Press Trust of India, 
AFP, ANSA, and some more 
unusual ones such as Bakhtar 
News Agency from Afghanis-
tan, Service de Presse Kam-
puchea and a clandestine 
station, Kwacha Unita Press 
from Angola. 
The second part of the book 

has a listing of transmissions 
for each hour and half hour, 
plus cross references. 

Interbooks, Lyn ton, Stanley, 
Perth PHI 4QQ. £11.85 plus 
65p post and packing. 

Evans Air Publications 
These publications are of 

particular interest to the air-
craft enthusiast who listens 
on HF, VHF, or UHF using 

scanners or communications 
receivers. 
A selection from the large 

number of publications avail-
able  include  En  Route 
Supplements, Flight Informa-
tion Handbook, Radio Com-
munications Failure Proce-
dures, Standard Instrument 
Arrival and Departure Proce-
dures,  Helicopter Landing 
Sites, HF/RT Network Chart, 
and navigation charts, includ-
ing the UK-Ascension-Falk-
land Islands route, all as used 
by RAF aircrew. 
En  Route  Supplements, 

which are issued for four 
areas — The British Isles and 
North  Atlantic,  Northern 
Europe, European Mediterra-
nean, Africa and Southern 
Asia, including the Middle 
East  — contain  detailed 
information on all military 
(RAF, RN, army, USAF) and 
civilian  airfields  including 
UHF,  VHF  and  HF  com-
munications  frequencies. 
Military and civilian air traffic 
and rescue services are also 
listed with communications 
details. 
Typically the British Isles 

and North Atlantic En Route 
Supplement book contains 
184 pages giving detailed 
information on over 200 air-
fields and other services, and 
costs £8.00 including post and 
packing. 
Full details of these RAF 

publications are available on 
receipt of an SAE. 

Evans Air Publications, 
11 Hill View, 
Bryn-y-Baal, 
Mold, 
Clwyd CH7 6SL. 

Advance 
Now available from Ad-

vance is an A4 leaflet on the 
company's 0F474 and 0F429 
dual-input, 3-output, open-
frame power supplies. 

Advance Power Supplies Ltd, 
Raynham Road, 
Bishop's Stortford, Herts 

OCTOBER 1985  please mention RADIO & ELECTRONICS WORLD when replying to any advertisement  61 



FREE CLASSIFIED ADS 
FREE CLASSIFIED ADS CAN WORK FOR YOU 

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

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

FOR SALE 
1lYaesu FT221R 2m FM, AM, SSB, CW TRX. Good 
condition. Including matching speaker, ideal base 
station/contests rig, £250 ono. 100W SOTA mains 
powered linear, £100 ono. MM4000 RTTY/ASCII 
TRX, incl keyboard, Tx/Rx on 3 RTTY baud rates 
plus 3 ASCII baud rates, £150 ono. Paul Hutchinson 
G8XMI, Chippings, Coles Lane, Kingskerswell, 
Newton Abbot, Devon T012 SBA. Tel: (08047) 3577. 
IIIFT29OR 2 metre multimode transceiver, carrying 
case, shoulder strap, mobile slide mount, batter-
ies, charger, 3 antennas, %, %, Halo, Microwave 
Modules 30 watt linear amp. The lot cost over £425, 
for quick sale £250, no offers. G6XBS, Mr J K 
Newman, 2 Carlton Drive, Benfleet, Essex. Tel: 
(0702) 556891, evenings only. 
MYaesu FT29OR 2m multimode, very good condi-
tion, Nicads, 5/8 whip (mag mount), pre-amp, 20W 
linear, case, £200.00. Tel: (0258) 857374. 
MUniden CR2021 gen coy receiver. Digital read-
out. Mint condition, with power supply. Boxed, 
£130. S Pidduck, 128 Pound Road, East Peckham, 
Tonbridge, Kent TN12 5LH. 
111Shibaden FP71 studio camera, zoom lens, 
£120.00. Aztec CCTV camera, no lens, £25.00. 16mm 
lens, £12.50. Marconi VF322 studio camera, 1 lens 
cable, manual, £60.00. Decca 12 inch video monitor 
240V/12V, £28.00. Vision mixer/switcher, £25.00. 
Philips V200 3 tube colour camera, with PSU, 
manual, £195.00. Prowest PMC17 colour monitor, 
£160.00. Pye 22VR20 portable VCR, V2000 format, as 
new, £180.00. Decca 20 inch hybrid monitor, £12.00. 
All ono. Mr R Hill, 7 Willowbrook, Greytree, Ross-
on-Wye, Hereford HR9 7JS. 
NJVC P100 portable TV/radio UK, Europe, dual 
standard. MW, Band II FM radio, £60. Tandberg 
3000X reel to reel tape deck c/w manual and carry 
case, and perspex top, £120.00. Audioline 341 
27MHz UK FM transceiver, £30.00. Telecom 9000 
27MHz transceiver, will convert to 10 FM with one 
xtal, (not supplied), £25.00. Turner JM+24 power 
mic new £20.00. K40 ant 27MHz £10.00, all ovno, 
phone to 8pm. Mr A A Phillips, 8 Canberra Way, 
Warton, Preston PR4 1XY. Tel: (0772) 634194. 
111Hallicrafters S27 VHF Rx, 27.3 to 143MHz. Works 
well, ex-US navy, AM, FM, SSB, CW, £75, with 
manual. Barry Stone G6SRE, Tel: Ashford, Kent 
25991. 
111Complete 2m station. Icom 211E with muTek 
front end, matching SP3 speaker, Adonis desk mic, 
RTTY terminal unit, Scarab RTTY prog and 
interface for Spectrum,10 amp PSU, Hirshman 
rotor and bearing, SWR/power bridge, ant power 
splitter, two 9-ele crossed beams, collinear ant, all 
in excellent condition, £500. Tel: 01-803 5235. 
MPye service manuals, Cambridge AM models B + 
D, Cambridge FM Ranger Fifteen, F27 base station. 
Also Royal Signals Manual for wireless sets R107, 
R209, No 19, WS62, WS52, WS88, WS31, W546, 
maintenance manual for No 19 set. Also No 38 and 
No 18 sets, £1 each. Offers for lot, plus post. Also 
some spares for Cambridge and Westminster RF 
IF squelch, AF boards, inverter, modulation 
transformer, filters, relays, SAE for prices. Walker, 
23 Forest Hill, Yeovil BA20 2PF. Tel: (0935) 25225. 
EMulti meter. C-7081GN range doubler, 46 ranges. 
15µA meter movement. 50k0/V dc, 10kft/V ac, 
complete with leads and technical data, £15 plus 
postage. Tel: Reading 883799. 
EJoymaster 1kW ATU with 1-30MHz collapsible 
loaded whip, £25.00. S-38 Hal I icrafters comms Rx, 
0.5-32MHz in 4 bands, with h/book, excellent 
condition, £50.00. AEC SWR 50A 1kW power/SWR 
meter, boxed, as new, £10.00. RCA 813 valves, 
matched pair, £18.00. DG7-5 3 inch CRT, new, 
boxed, £10.00. G4FZG, Cheltenham. Tel: (0242) 
580329. 
mCommunications receiver 0X302, 10kHz-30MHz, 

Send to: Radko A11414wArenies Work!. Sovereign House, Brentwood, Essex 
Ch414 4SE. 

DEADLINE AND CONDITIONS 
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digital readout, USB/LSB/CW/AM, 240V, 12V or 
batteries as new with box and manual, £130 ono. 
Tel: (04246) 4723. 
111Roberts P4D four valve battery superhet, in good 
condition. Long, medium and short waves. Fully 
restored. Collector's item. Full service data 
available, £15. Tel: Reading 883799. 
MHQ170 Hammerlund communications receiver, 
fitted with extra noise limiter, complete with auto 
transformer & matching Hammerlund speaker in 
metal case, £100 ono. R A Boughton, 6 Southmead 
Close, Folkestone, Kent CT19 5LH. Tel: (0303) 
76230. 
INShack clearance: two reel to reel tape recorders 
National and Perdio, working, tapes, meters, 
transistors, capacitors, valves, switches, lots 
more, radio books, radio mags, OST 1924/48, 
Wireless World odd copies 1919/1924. RSGB Bull 
1945/48, Rad Corn 1973/75, 12 volumes Broadcaster 
Servicemans Manual 1936/39, Shortwave 1946/60, 
1977/82, Practical Wireless 1944/46, 1974/83, Every-
day Electronics from 1973, Radio & Electronics 
World from 1984. Tel: Wantage (02357) 2473, after 
6pm. 
110mega transceiver boards. CIFPU, complete 
VFO, audio filter, LP filter, CXO, board, PA, notch 
filter, preselect board, all built to high standard, 
just needs final alignment and casing to give a 
cheap 10W CW rig, all bands £300 ono. Or swop for 
TS130V TS120V FT7 etc or WHY. Wanted any QRP 
rig, Argonaut etc. G4PLM, 78 I bstock Rd, Raven-
stone, Coalvi Ile, Leics LE6 2AC. Tel: (0530) 812102. 
111Panasonic DR48 general coverage Rx. Dual 
conversion, good cond and perf, £200 ono. Deliver 
80 miles Aberystwyth. Tel: Aber 828961. 
1111Sony ICF2001 portable communications rcvr with 
manual and power supply, £85. Portable CB, £30. 
Two metre receiver, £45. Portable two metre 
transceiver, £80. CBs, FM, £35 and £25. 27181 SWR 
meter for CB, £3. Stereo amplifier Leak 30 watts 
per channel, £50. Cartridge player (8 track), £10. 8 
track cartridges £1.25 each. Cassettes £1.50 each. 
Portable TV colour £65. Base station box £5. Jane 
Barton, 124 Dora Road, Wimbledon, London SW19. 
Tel: (01) 946 2967 or (01) 673 0516. 
IM Trio TS510 Tx/Rx plus PS510 PSU, £190. 'Z match' 
ATU, £10. Bremi BRL200 linear, £40. National HRO 
plus PSU, all coils, £60. Collectors item national 
HRO MX plus type 697 PSU unused all coils, set 
valves original manual, £120. National HRO coils, 
£3-5. Solartron PSU 0-500V and 6.3V at 5 amp, 
stabilised and variable, £20. Tel: St Albans 39333. 
• Trio general coverage receiver type 9R590E, 
complete with Rama digital readout, vgc £70. 
Jaybeam 12XY/70cm complete with cables, 'N' type 
plugs, £25. 70cm phasing box for above antenna, ie 
vertical, horizontal, clockwise, anti-clockwise, £10. 
Sherratt, 32 Springfield Way, Cranfield, Beds MK43 
OJN. Tel: Bedford 751475. 
III Marconi TF1064A VHF/UHF sig gen, £55.00. Pye 
IF generator £15.00. Both working. Advance digital 
VOM with manual, not working, £15.00. Pye 
Westminster W15U complete xtalled SU20, SUB, 
£80.00. Buyer to collect. George GI4SJO. Tel: 
(0762) 334648, after 5.30pm. 
• Heavy old solid brass Morse key on wooden 
plinth. Sensible offers please or swap HF trap vert 
ant WHY. lcom 290E with SM5 HM10 mics, mobile 
mount, manual, vgwo, sell £285 or swap vgwo HF rig 
WHY? Tel: 2003825, NW London. 
• Sony  ICF  2001  portable  communications 
receiver 0.5-30MHz £85. Tandy Highwayman base 
station receiver, two metres £50. Xtalled Al, R2, R7. 
Search Nine receiver, two metres, £40. Two CB 
rigs, £25 and £35, legal FM 27/81 CB handheld £25. 
Leak amplifier, £50. 35 watts per channel music 
centre, £50. TV, portable colour £65. Base station 
box £8. Stereo tuner £15. Pre-amp £10. Tel: (01) 946 

2967, ask for Jane. 
• Heathkit GR-78 general coverage receiver, 
190kHz-30MHz.  Heathkit  SW717  short  wave 
receiver, 550kHz 30MHz. For quick sale, packing in 
for time being, the lot for £150 ono. W T 
Stephenson, 3 St Herbert Street,  Keswick, 
Cumbria CA12 4DF. 
• Marine VHF radio telephone Rediphone Sea-
land 66, navy type 1202, fully synthesised, 24V/240 
ac, cost new about £5,000, vgc, exchange for R/c 
aircraft or helicopter or HF transceiver or anything 
interesting in radio. Colwyn Bay, Clwyd, N Wales 
LL29 8SN. Tel: (0492) 514568. 
• Fortop TV/Rx TVR1300 plus TVD100 modulator, 
£100. Two Jaybeam CR 23cm antennas, £35 all new. 
One 17 inch B/W TV monitor gwo, £20. Carr extra. H 
Burton (G2JR), 149 Longfellow Road, Coventry 
CV2 5HN. Tel: (0203) 455021. 
• loom 745 Tr, as new with microwave 144MHz 
transverter and Drae 24 amp power pack. All little 
used, boxed and as new in pristine condition. 
Owner going UHF, list value £1,140 sell for £900, a 
real bargain. G6ZGZ. Tel: (0579) 42384. 
• Pair 807s USA boxed, £1 each. Pair PX25 boxed, 
£2 each. VCR97 CRT, with shield, £5. VCR138 CRT 
with shield, £4. Postage extra. Tel: (04747) 3363 
(Kent). 
• Free! Giving up electronics and need the space. 
All sorts of bits and pieces mixed in bags. Just 
send three 13p stamps to cover post/packing. Also 
pick up Russian TV, build your own ground 
mounted satellite TV antenna cheaply from 
everyday materials. Please send stamp for more 
information: D Martin, 6 Downland Gardens, 
Epsom, Surrey KT18 5SJ. 
• Fortop TVT432 70cm TV Tx, good condition £99 
ono. 16 2102L 1Kx1 memory ICs, £20. Postage at 
cost or collect. K Wevill. Tel: Leicester (0533) 
395548 after 6pm. 
• 2m FM Trio-2400 handheld transceiver com-
plete with charger and speaker mic and leather 
case, £130.00. Please write to Pete Lomax, 43 
Whittington Hill, Old Whittington, Chesterfield, 
Derbyshire. All enquiries will be answered. 
• Books to clear: Secret Warfare, £5; RTTY Today, 
£3;  Radio Amateur Questions and Answers 
Reference Manual, £5; The Upper Atmosphere and 
Solar Terrestrial Relations, £4; Optoelectronics 
Guide Book with Tested Projects, £3; Model 
Railroad Electronics, £3; Practical Robot Circuits, 
£3; Radio Astronomy for the Amateur, £3; Radio 
Astronomy and Radar, Methuens' Outline, £2; 
Single Sideband ARRL, £3. Dr A C Gee, 21 Romany 
Rd, Oulton Broad, Lowestoft, Suffolk MR32 3PJ. 
Tel: (0502) 65726. 
el Panasonic RF-2900 short wave radio, hardly 
used, excellent condition, £220 brand new, 
bargain, want £75 ono. Nicky Basiletti, 135 
Allensbank Road, Heath, Cardiff, South Wales CF4 
9PQ. Tel: (0222) 621326. 
• Sommerkamp FT7B 50W mobile or base HF 
Tx/Rx. Complete with manual, mic, mobile mount, 
headphones, homebrew ATU/SWR unit, commer-
cial half size G5RV aerial and leads, £280. G4ANW. 
Tel: (0730) 61859 soon. 
• Pye PF2 3 ch. UHF handportables, c/w remote 
speaker mikes and aerials. Easy to convert 70cm. 
All details supplied, only £65 each. Shack clearout. 
Pye Westminster, PF2/5 multiway battery char-
gers, various VHF/UHF aerials - mobile, most 
unused. Unused Motorola 15V 225mAH Nicad 
batteries  for  M1700,  MT500,  HT220.  Mark 
GW4YOM. Tel: Cardiff (0222) 29647 after 6pm. 
• Yaesu FT290R, cased, fitted muTec, nicads and 
charger, mint cond, £275. Rotator + 5 ele beam and 
collinear ants, £30. Also Vic 20 corn computer with 
8K exp cat and super-expander cat. English, 
geography '0' level tapes, mon and trace + more, 
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£75. Yaesu RSL, lsoss Y4W car ant with fittings, £5. 
John Garrott, PO Box 1, CardonaId, Glasgow G52 
370. Tel: (041) 883 5442. 

WANTED 

• German military WW2 equipment for museum 
purposes. Need not be working. Also literature, 
parts, etc for restoration purposes. Offering 
British WW2 equipment or cash in return. Will pick 
up in UK. R Otterstad OZ8RO. Tel: 010-452-801875. 
Vejdammen 5, DK-2840 Holte, Denmark. 
• Looking for old telephones to go with my 1929 
exchange, also old books on phones to buy or 
swap. Anything considered! Andrew Emmerson, 71 
Falcutt Way, Northampton NN2 8PH. Tel: (0604) 
844130. 
• Crystal shift unit for Storno Viscount COM19. 
VHF transceiver. Also crystals 10.3657, 10.37107, 
8.100, either HC6U or HC25U. A McGhie, 1 Boyach 
Crescent, Isle of Whithorn, Wigtownshire DG8 
BLD. Tel: (09885) 443 evenings. 
II Trio TR9500, UHF multimode. Tel: (06373) 78221, 
after 6pm. 
• Cheap SSB rig. Must have 120 channels AM, FM, 
LSB and USB. Also if possible for about £60. Mr 
David Mitchell, Westfield, Rill ington Fields, Scag-
glethorpe, Malton, North Yorkshire Y017 8EB. 
• R9/APN4 Loran  receiver. STR18 racks or 
sockets. Breeze plugs for R1124/5 5BA inst. 
Command transms for spares. J switch for T1154. 
Also control box for ARB receiver. J A Brown, 57 
Mount Batten Road, Braintree, Essex CM7 6EY. 
Tel: (0376) 45023. 
• Burndept  470/471  UHF  H/H.  Steve.  Tel: 
Portsmouth (0705) 831641. 
IN Trio 9R-59DS receiver details. Circuit diagram 
and service alignment details, original or photo-
copy, all expenses covered or name price. Alan. 
Tel: Basildon (0268) 45573 after 6pm, or write 199 
Rising Grove, Laindon, Essex. 
111 A-43 receiver wanted - 200 to 400MHz. Also 

Commodore 64 disc drive. Either, in any condition. 
Tel: (09544) 733. 
111 Codar AT5 Tx. Heathkit DX40, DX60 and also 
FTDX401 T/R. Send condition and price to Marris, 
35 Kingswood House, Farnham Road, Slough, 
Berks SL2 
• Bearcat 220FB scanner or similar, prefer not 
working, must be cheap. Tel: (0772) 634194, daytime 
to 8pm. 
• Service manual for AM/FM signal generator, 
type  MS27g  manufactured  by  Radiometer 
Copenhagen. Would copy if manual could be 
loaned. Mr A J Manners, 32 Westfield Road, 
Brundall, Norwich NR13 5LF. Tel: Norwich 713335. 
II Trio R1000 general coverage Rx or similar. Must 
have direct readout. Will swap for cash, must be in 
good condition. Tel: (302) 4204 (Orpington, Kent). 
• Sinclair ZX81 computer. J B Jones, 88 Wood-
lands Road, Ansdell, Lytham St Annes, Lancs FY8 
1DA. 
• Basicode software recorded from BBC 'Radio 1 
Chip Shop' (1984). Will swap cassette with some 
programs for French computing and electronics 
books (hard to find in UK). Send your list for mine. 
Patrick Gueulle, BP 279 76055, Le Havre, Cedex, 
France. 
• Early battery operated wireless sets. Also 
Hacker RP75 Super Sovereign, in good condition. 
Tel: Reading 883799. 
• Reel to reel tape deck, preferably four track. 
Must be able to record on one track and play back 
on another simultaneously. Must be a bargain! Jon 
Mold (G1GMX). Tel: Matlock 4485. 
• Hacker radio, in first class condition. Any model 
considered. Tel: Reading 883799. 
II Manual or copy of circuit for Dynamco scope 
display unit 7130, Y amp 7118, X amp 7181, dual 
trace. D Payne, 6 Lawrence Houses, Grateley, 
Hants. Tel: Grateley 364. 
• Radcom and QST magazine reviews of Yaesu 
FT301 Tx/Rx and accessories, expenses paid. 

Tel: St Albans 39333. 
• Practical Wireless, Radio Constructor maga-
zines, 1930, 1960, 1970. Fair price paid, Bernards 
books, George Newnes etc. J Savage, 7 Weyhill 
Close, Park North, Swindon. 
• Hi! I'm 161/2  and I want penfriends - boys and 
girls - to swap electronics info. Worldwide letters 
all answered but only if you are in my age group 
(16-17). We can exchange circuits, ideas, diagrams, 
or even kits and magazines. Send/ask for any 
diagram. If I have it I'll send you. I like practice-
riot theory! What do you say? You'll drop a line to 
me? Minos Tsaouses, 8 Constandinoupoleos 
Street, GR-62100 Serres, Greece. 
• German WW2 equipment, parts, manuals for 
serious collection. Buy or swap. Will collect in UK. 
Would like to have contact with other WW2 
collectors for mutual benefit. Please write and 
give your tel no. OZ8RO, R Otterstad, Vejdammen 
5, DK-2840 Holte, Denmark. Tel: (010 452) 801875. 
• Racal  RA17  professional  communications 
receiver. 0.5-30.0MHz. Very good condition, with 
manual, £145. GE(JDE QTHr. Tel: Sambrook (095-
279) 375. 
• Will exchange my Rolex Submariner watch for 
HF station. Must be in good clean condition. Would 
prefer KW2000 or Trio. Write to Mr J Bortowski, 4 
Bryn  Deiniol  Valley  Road,  Llanfairfechan, 
Gwynedd. 
• Yaesu Musen YR901 Morse code teletype 
reader for FRG7700. Must be in good order and 
reasonable. Also FRT7700 ATU. G W Reed. Tel: 
(0553) 763428 (Kings Lynn). 
• Timebase 15 or 20MHz for Telequipment S43 
scope K-type amp, 1 valve transistored, all plug in, 
must be in working order. H Hume, 17 Langton 
Road, Edinburgh EH9 3DA. 
• Motorola radios, Clansman PRC320 or similar 
HF manpack, decent frequency counter, eg Racal 
or Marconi. Mark GW4YOM. Tel: Cardiff (0222) 
29647 after 6pm. 

FREE CLASSIFIED AD ORDER FORM 

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

CAPACITORS — DIODES — 
LED'S — SCR'S — ICS — 

VOLTAGE REGULATORS — 
DISPLAYS — AUDIO & 
EDGE CONNECTORS — 

VERO/PCB'S — 
INSTRUMENT CASES & 
BOXES — POWER 

AMPLIFIERS & MODULES 
— MICROPHONES & 

STANDS. 

WRITE OR PHONE FOR 
FREE PRICE LIST. 

PNP COMMUNICATIONS 
T est Equip ment 

Check your SSB power output and 
linearity with our two-tone test 
oscillator type T30  Kit £28.50 

Built £39.50 

Built in watch-dog timer 
(Requires dummy load and Oscilloscope) 

Send a large (A4) SAE for full Cat. 
Please add VAT at the current rate. 
Access Barclaycard (VISA) welcome. 

62 Lewes Avenue, 
Newhaven 

East Sussex BN9 9SB. 
Tel: (0273) 514465. 

Instrument cases in structural foam, 
made cheaply to order in small lots. 
Write  to  Minno Plastics, 
6 Avon mouth Street, London SE1 6NX. 

or phone 01-407-0910 

CRYSTALS Made to order for any purpose and 
large  stocks  of  standard  frequencies  for 
computers, modems, etc. Amateur CW (ORP) freqs 
1'4.00 and CB conversion crystals at £4.50 
FILTERS Crystal,  monolithic,  mechanical  and 
ceramic for all standard IFs. Special 10.695MHz for 
big improvement to most CB rigs at £4.50 each. 
SAE FOR LISTS. PRICES INCLUDE VAT AND POST 

PR OOLLEDOE ELECTRONICS 
133EDW, Merrlott, Somerset, TAI 6 511S 

Tel. 0460 73718 

Glenbond (Video_tel) Ltd 
25, Stamford Street,AltrIncham,Pmehlre, WA14 1EX 
Tel: 061 941 3057  Telex: 666387 
Standard 2m and 70cm - Jaybeam - Ant Antennae 
Antiference - Weitz -Sinclair computer spares 

Cohn G1 1ZD  Gavin G1 1Zi.. 
Your radio sold on commission basis 

Eurolec Video Services 
35 Sandy Lane South Wallington Surrey SM6 913f 

TEL 01-669 2611 TELEX 893819 eurlec g 
NTSC PAL NTSC transfers 

Optical System f15 per hour inc VAT 
Please ring for details 

Second user video equipment 
and VCR format tapes available. 

NEW AND SURPLUS 
COMPONENTS IN STOCK 

SPECTRUM RADIO & ELECTRONICS LTD 
36 SLATER STREET, LIVERPOOL L1 4BX 

TELEPHONE 051-709-4628 

MORSE TUTOR 
£4.00 on cassette. £6.00 on microdrive for 
Sinclaire Spectrum. 4 to 19 words per minute, 
variable spacing, variable groups of random 
letters, numbers or mixed; Random sentences, 
own message, single characters and variable 
pitch. Feedback on screen, printer, or speech 
(Currah Microspeech 48K only) and repeat facility, 
16K and 48K versions on one cassette 48K only on 
microdrive. 

WD SOFTWARE 
HIlkop, St. Mary, Jersey, C.Islands 

Telephone (0534) 81392 

XXX ADULT VIDEO CLUB 
For the genuine adult fil ms. Available only 
from ourselves. Ring 

0924471811 (24hrs) 
For the inti mate details or w rite 

ADULT VIDEO CLUB 
P. O. B ox 12, B atley, W. Y orks. 

A- SERVICE M ANUALS -str 
For ALL electronic equipment. Any age, make, model. 
Amateur Radio, Test Equipment, Televisions, Colour & 
Mono, Vintage Wireless, Audio, Music Centres, Video 

etc. Thousands stocked. 
see enquirNe and quote BY RETURN. 
IAAURTTRON TECHNICAL SERVICES 

DEPT REW, 8 (Nervy Tree Road, Charier, Oxon, 0X9 4127. 

Racliots. 
Electronics 
For all aspects of practical amateur radio World 
This method of advertising is available in 

multiples of a single colu mn centi metres — 

(mini mu m 2c ms). Copy can be changed 

every month. 

RATES 
per single colu mn centi metre: 

1 insertion £9.65, 3 — £9.15, 6 — £8.65, 12 — £7.75. 

RI AU 
ADS 

ipmom mommimmommomislim uummmmmomummig 
I RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM 

I T O:  Radio & Electronics World • Sovereign House 
Brentwood • Essex CM14 4SE • England • (0277) 219878 

' PLEA SE R ESE R VE 

111 

centimetres by  columns 

F OR A P ERI O D O F 1 issue  0  3 issues  D  6 issues  D  12 issues  Li 

• C OP Y enclosed  D to follow 

P A Y M ENT E N CL OSE D: 

I C H A R GE T O M Y A C C O U N T  0 

COMPANY   
I ADDRESS   
SIGNATURE  TELEPHONE   

mosummio mmusommomeamoomimmmonmemsolommail 

Cheques should be made payable to Radio 
& Electronics World. Overseas payments NI 
by International Money Order 
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Counters 12v DC Resetable  £4.00 
Single meters scaled 0-50  £2.00 
Rectifiers F/W module 600 volt, 25 amp  £3.00 
Valves MH4  2.00 
FL32  £2.00 
504G  £3.00 
Amplifiers 10 watts cased 80hm  10.00 

Maldon Transformers 
134 London Road, Kingston-on-Thames 

Tel: 01-546 7534 

TAR AERIALS AND COMMUNICATIONS 
Specialists In Aerial Components, Lashings & Masts 
Dealers in Jaybeam, Icom, Yaesu and others. Visit the 

TFIE COMMUNCIATIONS CENTRE 
KING WILLIAM STREET, AMBLECOTE 

STOURBRIDGE, WEST MIDLANDS DY4 4CY 
TEL: 0384 390944 

1345HG VIDEO 
Transmit from your video recorder throughout the 
house. Price £8.90 + P&P 50p. SAE for leaflet: 

Electronic Mallorder 
62 Bridge Street, Remsbottom 

Lamm BLO 9AG 
Tel: 070682-3036 

Telephone 
the advertising 
department on: 
0277 219876 
for details 

* MICROCOMPUTERS 
* PERIPHERALS 

* INSTRUMENTATION 

For fastest, best CASH offer, phone 

C O MPUTER A PPRECIATI ON 

Oxford (0865) 551 63 

Telex: 838750 

DESIGN, DEVELOPMENT 
AND PROTOTYPES 

Digital and microprocessor based equipment our 
speciality. Prototypes and small batch production 
undertaken to the highest quality and with fast 
turnaround. For details of our hardware and 
software services please contact: 

IB ELECTRONICS 
11 Broomshaw Road, Maidstone 

Kent. Tel: 0622 674192 

THE NEXT 
ISSUE 
OF 
Radio& 

Ele c t r o n! I ovuve rmourrrzrmoT  co World 
ON ON SALE 

10 OCTOBER 1985 

CENTRE ELECTRONICS 
343 Stockfield Road, Yardley 

Birmingham 825 8JP 
Specialists in the sale and service of ex-government and 
vintage radio and test equipment (many spares in stock). 

Ro m for J. Include: 
Racal ma 197C pre selector unit, excellent condition at 
 £55 each 
Racal synthesizer type ma 1500 (employs 40 valves), 
excellent condition at  C70 each 

All prices include postage and packing 
Free lists of radio and test equipment etc are available 

Telephone enquiries to 0676 32560 

Special delivery 
service 

Shop open Thursday Fridays 
and Saturdays 

HAVING DESIGN PROBLEMS? 

THEN CONTACT OUR SOLUTIONS DEPT 
ANALOGUE & DIGITAL DESIGN — CAD 
PHONE 

S  M  

Tel: 021-773 091 3 

Unit A, NE W, 272 Montgomery St 
Sparkbrook, Birmingham B11 1DS 

(2627) 

COUNTY 
GUIDE 
RADIO & ELECTRONICS L 
TO: Radio & Electronics World • Sovereign House • Brentwood • 

Essex • CM14 4SE • England • (0277) 219876 

OR 
WRITE 

JAYCEE ELECTRONICS 
JOHN GM3OPW 
20 Woodside Way, Gienrothes, Flfe KY7 SOP 
s o  Tel: 0592 756962 

Open: Tues-Sat 9-5 

Quality secondhand equipment in stock. Full range of TRIO 
goodies. Jaybeam - Microwave Modules - LAR. 

COUNTY 
GUIDE 

KENT 
Electronics 

95 Mortimer St, Herne Bay 
Tel: 02273-69464 

Open: Mon, Tues, Wed 9-5 
Thurs 9-1, Fri, Sat 9-5.30 

All mail order & service enquiries to head office, 143 Reculver 
Rd, Tel: 02273-63859 

NOTTS 

R.A.S.(NOTTINGNAM) 
P Owen G8UUS 

3 FARNDON GREEN; WOLLATON PARK 
NOTTINGHAM: TEL: 0802 280267 

Open Tues-Fri 10-530 Sat 9-5 
YAESU: FDK: ICOM: TONNA 

HALBAR: WELZ: ANTENNAS & OWN 0W5 H.F 

Ad sizes 
20mm x 59mm = single County Guide 
40mm x 59mm = double County Guide 

Total  Ad space 
prepayment  single 
rates  double 

3 issues  6 issues 
£47.00  £88.00 
£94.00  £176.00 

12 issues 
£158.00 
£316.00 

print your copy here   

NUMBER OF INSERTIONS REQUIRED 

Single County Guide  3  £47.00.. 0  6 
Double County Guide  3  £94.00....El  6 

PAYMENT ENCLOSED 

 £ 88.00...4]  12   158.00....El 
 £1 76.00.. D  2  £316.00.... 0 

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

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

Registered No 2307662 (England) 

I   C P I  I 
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Radio& 
Electronics, 
For all aspects of Dre a mt 'amateur radio 

ADVERTISING RATES & INFORMATION 
DISPLAY A D R A T E S series rates for consecutive insertions 

depth m m x width m m ad space 1 issue 3 issues 6 issues 12 issues 
61 x 90 1/4 page £91.00 £86.00 £82.00 £73.00 
128 x 90 or 61 x 186 1/4 page £160.00 £150.00 £145.00 £125.00 
128 x 186 or 263 x 90 1 /2 p a g e £305.00 £290.00 £275.00 £245.00 
263 x 186 1 page £590.00 £560.00 £530.00 £475.00 
263x 394 double page £1140.00 £1070.00 £1020.00 £910.00 

COLOUR AD RATES colour rates 
exclude cost 

of separations 
series rates for consecutive insertions 

depth m m x width m m  ad space 1 issue 3 Issues 6 issues 12 issues 

128x 186 or 263 x 90  1/2  page 

297 x 210  1 page 
f420.00 

£810.00 

£395.00 

£760.00 

£375.00 

£730.00 

£335.00 

£650.00 

SPECIAL POSITIONS 

DEADLINES 

Covers  Out ide back cover 20% extra, inside covers 10% extra 
Bleed:  10% extra  [Bleed area = 307 x 2201 
Facing Matter:  15% extra 

•Dates affected by public holidays 

Issue colour & m ono proof ad mono no proof and small ad mono art work on sale thurs 

Nov85  12 Sep 85   

Dec85  17 0ct 85   

Jan 86  14 Nov 85   

Feb86  9 Dec 85'   

18 Sep85  20Sep 85  10 Oct 85   

23 Oct 85  25 Oct 85  14 Nov 85 

20Nov85  22 Nov 85  12 Dec 85 

13 Dec85•  17 Dec 85*  9Jan 85   

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

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

COPY 
Except for County Guides copy may be changed 
monthly. 

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

For illustrations just send photograph or artwork. 

Colour Ad rates do not include the cost of 
separations. 

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

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

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

FOR FURTHER INFORMATION CONTACT  available on request. 
Radio 8. Electronics World, Sovereign House, Brentwood, Essex CM14 4SE. 
(0277) 219876 

ADVERTISERS INDEX 
Blackstar  16 C M Howse  38 
J Bull  20 
Burns   16 Keytronics  15 

Cirkit  6/7 
P M Components  26-27 

Digistask  43 
Display Electronics  32-33 

East Cornwall  67 
Edwardschild  50 
ICS Electronics  28 

Field Electronics  38 

Greenwood  37 

Hart Electronics  52 
Hi-Tec Worldwide  43 

Reltech  16 
Riscome  11,25 

Sandpiper  23 
Selectronic  50 
Sendz  .68 
Sherwood Data  37 
Solar Ventilation  23 
Special Product Dist Ltd  11 
C R Supply  38 

Technical Software  23 
Thanet  56-57 

R Withers  2 
Wood & Douglas  11 

66 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement OCTOBER 1985 



EAST CORNWALL COMPONENTS 
NEW 1985 CATALOGUE will be available July/August- range of components greatly Increased - over 125 pages fully Illustrated. Pile/1E1.00 per copy Mee upon request with orders over C15.00. Includes 
5014 Credit Note, Special Off. Sheets, Order Form and Prwpald Envelope Order your copy now - will be despatched as soon as available. 

metal uo-ax mug 
Plastic Co-ax Plug 
Metal Line Socket 
SingleJunction Socket 
Plastic Phono 
FM Plugs 
PL259 Plugs 
Reducer 

FUSEHOLDERS 
20mm 'ane • ounting 
'Ymm Chassis Mounting 
4" Panel Mounting 

1 /4' ChaSSIS Mounting 
Can nel V4" Holder 

0:1 
0.3 
0.8 
0.1 
0.2 
0 
0.1 

0.1 
0.1 

TELEPHONE SPECIAL 

BT App Telephone Plug + 3m Lead 
1.23 

BT App Master Socket Inc. Wiring 
Instrns  2.85 
BT App Secondary Socket 1.95 
4way plug  0.58ea 10/C5.50 
BT 4-Core Cable per metre  .13 
100 metres  12. 
Cable clipsfor above  100/758 

CHART RECORDER 
SPECIAL 

Brand new 3 channel pen recur 
den  complete with charts. Ful 
spec upon request once only Eric 
£40 + £10 p&p + VAT 

SCREENED CURLY LEADS 

Black  - 3 core  (2  metre 
extended)  759 &soh £6.00/1 

IC SOCKETS 
DII to DII 
8  pin 
14  pin 
16  pin 
18  pin 
22  pin 
24  pin 
28  pin 
40  pin 

0.08 
0.10 
0.11 
0.14 
0.20 
0.20 
0.22 
0.213 

0.70/1 
090/1 
1.00/1 
1.30/1 
1.80/1 
1.90/1 
2.95/1 
2.00/1 

Universal Ni-Cad charger, 
charges PP3, AA, C.D 
Price 

AA (HP7) 
C (HPI1) 
D (HP2) 
PP3 

£0.00 

0.6855  10/0.75 ea. 
1.7055  10/1.45 ea. 
2.05..  10/1.95 ... 
3.80.0  10/3.70 ad, 

4" round I.6W, 4ohm  C1.50 pr 
4" round I.6W, 4ohm. Plus Mounting 
Bracket  £1.00.. 
21/4" round0.4W8ohm  £0.855 

Mixed Dialectic. 
.01mf 1000V 
.022mf 1000V 
.1 ml 1000V 
.47mf 1000y 

MIN 'IV 0  TO • 

0.30 
0.20 
0.48 
0.78 

• 

POTE3LT63METERS 

arbon Track, Rotary 0.25W Log & ti, values. All 1/4in Spindle. 20m1 
ody dia, Shaft 2' long. 
K7-2M2 Single Gang Log  .40  10/3.80 
4- 2M2 Single Gang Lin  38  10/3.50 
K - 2M2 Single Gang DP Switch Log  1.05  10/9.50 
.K - 2M2 Double Gan. Lor & Lin  1.25 10/10.50 
DELUXE EMERGENCY LITE 

perates from 12V DC, comes complete with 4 metres of cable and 
igar lighter plug for easy operation. Magnet base and solid state 
ontrolled blinking switch are incorporated  99p 

DC MOTORS Min 

6-12V  75p C3.00/ 

50V. Ceramic Capacitors - 5 each value 
25 values-each value individually marked and packed -125 total. 
£3.50 per pack. 

FU ES 

20mm Quick Blow 100. 125. 160, 200. 250. 315, 400. 500, 630, 800mA 1, 
125 15. 2 25. 3.15, 4, 5, 63A 40p 20mm Time Delay 100, 125. 160. 
200,0A £1.80 250, 315. 400, 500, 630, 800mA £1 00 1. 125. 11, 2, 2.5. 
3.15. 4, 5, 6.3A 6581 ,, Slain. 2. 3. 5. 13A 85p 

RESISTORS - CARBON FILM 
/480I60101OM (E12 Range) 
1/2W 1R0 to 10M (E24 Range) 
1W IOR to 10M (E12 Range) 
2W10R to 10Mm (E6 Range) 

400mW Plastic 3V-30V  Speech 10/70p 
I/1.3W Plastic 4.7V-120V 
128 each 10/C1.10 

1.5W Plastic 11V-75V 1.25 each 
10/11.50 
.2.5W Plastic 75V-75V 0.75 each 10/7.00 
•I5W Plastic 12V-30V 85p each 10/8.00 
'20W Metal 7.5W-68V 1.32 55c11 10/11.60 
'Only Available while Stocks Last 

Zener Diode Pack-400mW-5 each-value-
11 values-individually packed & marked 
55 Zener Diodes  3.50 pm peek 

9way  15way  250ray 37way 
Solder Lug 52  65  .813  1.45 
R. Anglo  89  1.34  198  3.48 

SOCKETS Solder Lug  78  98  113  2.48 
R Anglo  118  178  2.70  4 15 

COVERS  05  95  98  1.00 

1111111 =2 M 11:1 =2  , 11 .  Type  Price (r)  ype  rice (r) 
AC127  0.28 
AC128  0.30 
AC128K  0.34 
AC141  0.58 
AC141 K  0.38 
A6142  0.54 
AC142K  0.38 
AC151  0.45 
AC152  0.45 
A6153  0.57 
AC153K  0.48 
AC176  0.30 
AC176K  0.38 
ACI87  0.28 
AC187K  0.38 
ACI88  0.28 
AC188K  0.38 
ACY22  1.50 
ADI42  0.88 
ADI43  0.88 
ADI49  0.72 
AD161/162  1.20 
AD162  0.52 
AF114  1.20 
AF115  2.10 
AF116  2.10 
AF121  0.513 
AF124  0.42 
AFI25  0.58 
AF126  0.58 
AF127  0.38 
AF139  0.40 
AF178  2.28 
AF239  0.50 
AF2795  1.40 
AL100  5.40 
AL102  4.40 
ASY80  5.20 
ASZ17  2.00 
AU110  2.80 
AY102  4.32 
134062200  1.03 
BA1I0  0.68 
BA115  0.1 4 
BA121  0.40 
BA129  0.38 
8A1413  0.16 
BA155  0.12 
BA157  0.28 
BB105B  0.30 
BB105G  0.48 
B131105  0.42 
BC107  0.10 
AorB  0.12 

EIC106 
ABorC 
EIC109 
ABorC 
BC113 
BC115 
BC116 
BCI17 
BC118 
1.̂ 110  

0.10 
0.13 
0.10 
0.14 
0.42 
0.12 
0.12 
0.22 
0.16 
.Mt 

136125 
BC140 
BC141 
136142 
BC143 
BC147 
BC147B 
BC148 
BC148B 
BC149 
BC149C 

M2; 
n "  
BC160 
BC161 
BC168B 
BC169C 
BC170 
ABorC 
86171 
A or B 
BC172 
B orC 
BC177 
AB or C 
BC182 
ABorC 
BC182L 
Ltiea lDLC Ei   
ABorC 
BC183L 
LA LB LC 
66184 
AS CL LC LB 
FIC207 
56212 
ABorC 
BC212L 
LA LB 
BC213 
AS or C 
BC213L 
LA LB LC 
BC237 
BC238 
N251 

BC262 
AB 
56301 
00302 
56303 
BC307A 
BC317A 
BC323 
BC327 
BC328 
56337 
BC338 
BC350A 
Rem,' 

Terminal Blocks 

2 amp 12 way 0.20 
5 amp 12 way 0.24 
15 amp 12 way 0.42 
32 amp 12 way 0.88 

• 

28 eisch. 15p/10. 78p/1001 
28 each. 150/10. 75p/100/ 
7p each. 408610.3.50/1001 
88 each. 600/10.5.00/1001 

- eac  ue in. iyi .ua • acke • 

/4W pack beach value E12-10R - 1M 610 pieces  5.75 
/4Wpack 5 each value E12 -10R - IM 305 pieces  3.35 
1,2W pack 10 each value E12 -2R2 -2M2 730 pieces  7.05 
1/2Wpack 5 each value E12-2R2 - 2M2 365 pieces  4.75 
W pack 5 each value 612-10R -10M 365 pieces  15.00 
2W pack 5 each value E6- 10R - 10M 365 pieces  18.50 

.5W 0.22 to 27OR 
W IRO to 10K. 1ROto 68OR 
K-303 
K7-6K8 
OK 
7W 1R0 to 22K. 1ROto 5K6 
08-12K 
5K-22K 
11801140 to 220. 1R0 -4K7 
K8 - 10K 
5K-22K 
7W 1R0 to 22K. 1140 -100 
5K-22K 

Support pillars for 4W/7W/11W/17W/ 
5W 0.47R -4709 
50W 047R -470R 

 111 =P ES 
15p each 1.40/10 

14p each 
15p each 
113p each 
22p each 
15p each 
16p each 
178 each 
18p each 
19p each 
22p each 
24p each 
25p each 

4p each 300/10 
1.48 each 12.50/10 
1.85 each 13.00/10 

0.14 
0.27 
0.26 
0.24 
0.20 
0.18 
0.14 
0.10 
12 

0.10 
0.14 
0.10 
0.12 
0.12 
0.14 
0.30 
0.30 
0.20 
0.12 
0.16 
0.10 
0.10 
0.10 
0.12 
0.12 
0.24 
0.24 
0.10 
0.10 
0.12 
0.12 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.15 
0.10 
0.10 
0.09 
0.10 
0.10 
0.10 
0.10 
0.10 
0.11 
0.12 
0.14 
0.14 
0.26 
0.28 
0.30 
0.30 
0.30 
0.18 
0.12 
0.90 
0.18 
0.18 
0.12 
0.12 
0.24 
" • 

Type 
BC440 
56441 
136461 
BC478 
BC516 
BC547 
A or B 
BC548 
ABorC 
BC549 
A or B 
BC550 
A or B 
BC557 
BC558A 
BCY70 
BCZIO 
BCZ11 
BDI 24P 
BD129 
130130Y 
BDI31 
BD132 
E10135 
BD136 
BD137 
BDI38 
BD139 
80140 
80142 
80145 
BD1505 
BD160 
80165 
50103 
BD201 
610202 
50204 
50222 
80225 
80232 
80234 
80235 
BD236 
50237 
B0410 
B13434 
130438 
80439 
BD44I 
BD507 
130520 
B13687 
80707 
BDX18 
BDX32 
BF115 
BF117 
BF119 
BF120 
BF125 
BF127 
BF154 
O CI ” 

Price (1) Type 
0.30 BF158 
0.40 BFR160 

BFI67 

BF178 
BFI80 
BF181 
BF182 
BF183 
BF184 
BF185 
BF194A 
13E195 
BF200 
BF222 
BF224 
BF224J 
BF240 
BF241 
BF244 
BF244A 
BF257 
BF258 
BF259 
5F262 
BF263 
BF270 
BF27I 
BF273 
BF274 
BF294 
BF336 
BF337 
BF338 
BF355 
BF363 
BF367 
BF371 
BF422 
13E450 
8E457 
BF458 
ElF459 
13FR51 
BFR61 
BFR90 
BFT41 
BFT43 
BFWI 1 
BFW44 
BFX29 
BFX48 
BFX80 
BF285 
BFY50 
BFY5I 
BFY52 
BFY90 
BFY905 
1311100 
814101 
514103 
514303 
111,1 ,0 

0.58 
0.24 
0.48 
0.12 
0.10 
0.12 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.16 
£3.21 
£2.130 
0.70 
0.90 
0.138 
0.36 
0.36 
0.26 
0.26 
0.28 
0.30 
0.30 
0.28 
1.26 
1.82 
0.72 
1.58 
0.45 
0.70 
0.52 
0.57 
0.50 
0.80 
0.40 
0.45 
0.30 
0.30 
0.38 
0.38 
0.76 
0.58 
0.58 
0.85 
1.00 
1.05 
1.20 
0.88 
0.50 
1.00 
1.48 
0.32 
0.50 
0.82 
0.38 
0.42 
0.41 
0.14 

Price (£) Type 
0.30 BRY56 
0.23 BSX19 
0.32 BSX20 
0.42 BSX59 
0.26 
0.27 
0.27 
0.32 
0.32 
0.30 
0.25 
0.13 
0.12 
0.30 
0.38 
0.16 
0.20 
0.30 
0.30 
0.34 
0.30 
0.22 
0.26 
0.30 
0.34 
0.38 
0.30 
0.28 
0.22 
0.34 
0.46 
0.32 
0.28 
0.28 
0.37 
0.35 
0.24 
0.27 
0.20 
0.313 
0.36 
0.37 
0.33 
0.36 
0.32 
0.86 
0.68 
0.86 
0.84 
0.88 
0.28 
0.78 
6.48 
0.33 
0.22 
0.22 
0.22 
0.80 
1.34 
0.23 
0.40 
0.50 
2.75 
et on 

EAST CORNWALL COMPONENTS 
DEPT REW, 119 HIGH STREET 
WEM 
SHROPSHIRE SY4 5TT TEL: 0939 32689 

Telex: 35565 

BSX76  0.65 
BSY52  0.35 
BSY95A  0.28 
BT100A/02  0.90 
BT101/300  2.75 
BT101/500  3.25 
BT102/300  3.60 
BT106  1.13 
BT108  1.25 
BT109  1.15 
137116  1.20 
BT119  3.30 
BT120  3.50 
BT121  2.99 
137138/600  1.30 
B7151756014  0.90 
BTY79/40OR  2.80 
BU100A  2.30 
BU104  1.80 
BU105  1.20 
BU105/02  1.55 
BU108  1.75 
5U124AE  0.98 
BU126  1.40 
BU133  1.90 
BU204  1.30 
13U205  1.30 
BU206  1.50 
BU208  1.40 
BU208A  1.40 
BU2013/02  2.05 
5U3265  1.75 
BU407  1.10 
BUX80  3.70 
BUY20  2.75 
BUY69A  2.60 
BUY6913  1.98 
BY100  0.80 
BY103  0.50 
BY122  0.60 
BY126  0.10 
BY127  0.08 
BY133  0.08 
BY135  0.35 
BY164  0.43 
BY179  0.56 
BY182  0.80 
BY184  0.38 
BY187  0.63 
BY189  0.75 
BY198  0.04 
BY199  0.72 
BY2015  0.14 
BY207  0.16 
BY210/400  0.21 
9Y210/600  0.24 
BY210/800  0.28 
BY227  0.22 
BY228 0.46 

Price(E) Type  Price (El 
0.42 GY M  0.20 
0.32  BYX36/150  0.40 
0.30 BYX36/600  0.48 
0.78 BYX48/300  0.70 

BYX55/600  0.30 
BYX7I/600  1.18 
BYZ 212  0.78 
C106D (400V)  0.48 
C106F (50V)  0.36 
04061  1.08 
D4ON1  1.12 
E1222  0.30 
E5024  0.30 
GET872  0.60 
GET881 
GET882 
1772001 
1772003 
MCR106/5 
ME0413 
ME6002 
MEU2I 
MJ400 
MJ2955 
MJ3000 
MJE340 
MJE520 
MJE2955 
MJE3055 
MPSA05 
MPSA12 
MPSLOI 
MPSUO5 
MPSUO6 
MR502 
MR854 
NKTSER18 
0A91 
0A210 
0C26 
0635 
0636 
0644 
0672 
°Cal 
ORP12 
R2008B 
R201013 
R201013 
142540 
71645 
TIC47 
TIC29 
TIP30A 
TIP316 
TI P32 
TIP33A 
TIP34A 
TI P416 
TIP42 
TIP47 
TIP121 
TIP2955 

Tvoe 
1543 
TIS88 
TIS90 
71520 
Y728 
Y969 

ZZTE:502 
ZTX107 

N4001 

NN441374 
N4006 
N4007 

NN 544ng 
N5402 
N5405 
N5406 
N5408 
S44 
S920 
2N1306 
2N2122A 
2N2222 
2N2904A 
2N2926G 
2N3053 
2N3054 
263055 
2N3703 

22NN339717)43 
2N3906 
2N5294 
2N6107 
255337 
2061098 
2501172Y 
2661173Y 
2561279 
2561306 
2561307 
2561413A 
2561449 
2661507 
2561678 
2561758 
2561909 
2561923 
2561945 
25621953 
2561957 
2561969 
2562028 
2562029 
2562078 
2562091 
2562098 
256122A 
22s56622335314 

u.cruu irousa  251(135 31,12 , 

1.70 
1.90 
0.18 
0.34 
1.20 
0.70 
0.26 
0.62 
0.45 
1.00 
1.80 
0.443 
0.44 
1.60 
1.40 
0.30 
0.30 
0.34 
1.05 
1.18 
0.40 
0.86 
1.68 
0.07 
0.66 
2.65 
4.75 
1.75 
0.72 
0.70 
0.68 
0.85 
1.20 
1.20 
1.20 
2.71 
0.45 
0.70 
0.30 
0.32 
0.39 
0.35 
0.55 
0.70 
0.42 
0.44 
0.42 
0.63 
0.70 - 

rice a'] 
0.88 
0.50 
0.27 
2.45 
0.14 
2.80 
0.60 
0.14 
0.22 
0.04 
0.05 
0.05 
0.07 
0.07 
0.04 
0.12 
0.13 
.16 
0.17 
0.19 
0.06 
0.07 
1.42 
0.34 
0.30 
0.48 
0.14 
0.30 
0.60 
0.65 
0.10 
2.80 
0.20 
0.20 
0.80 
0.80 
1.80 
0.84 
1.70 
0.88 
0.50 
0.92 
1.50 
2.70 
0.60 
0.60 
1.00 
0.68 
1.20 
0.30 
2.88 
0.70 
0.70 
2.80 
0.73 
2.70 
1.05 
0.70 
2.90 
3.20 
0.80 
1.50 
3.80 

Solderino Section  l4MTEGRATED CIRCUITS 

XS25W Iron Kit/com-
plete with stand & 
plug attached 10.00 
CS 18W as above 

9.90 
Antex I5W iron 5.25 
Antex 18W iron 5.50 
Antex 25W iron 5.75 
Antex elements 

2.75 
Antes bits  0.90 
Antes standS  2.10 
Soldersucker 4.80 
Spare nozzles for 
Soidersucker 0.85 

Switch Cleaner 1.18 
Circuit Freezer 1.34 
Foam Cleanser 1.16 
Aero Klene  1.10 
Plastic Seal  1.28 
Excel Polish  1.12 
Antistat Spray 1.18 
Aero Duster  1.40 
Super 40  1.82 
Video  Head 
Cleaner  1.06 
Fire Extinguisher 

3.06 
Silicone Grease 
Aer  1.42 
Ditto Tube  1.64 
Heat Sink 
Compound  1.08 
Solda Mop 0.12mm 

0.74 
Ditto 0.06mm  0.76 

I MIL MA XE MII 

0.25W Type 
100R-4m7V&H 

10p is 10/909 
01W Type 100R-1M 
V&H 

76 each 10/658 

IL.0-LLY ! 

4000 
4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4031 
4033 
4034 
4035 
4036 
4038 
4039A 
4040 
4042 
4043 
4044 
4046 
4049 
4050 
4051 
4051 
4052 
4053 
4066 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4076 
4077 
4078 
4081 
4082 
4085 
4086 
4089 
4093 
4094 
4095 
4096 
4097 
4098 
4399 
4161 
4162 
4163 
4174 
4175 
1195 

0.19 
0.24 
0.24 
0.68 
0.24 
0.59 
0.44 
0.39 
0.23 
0.24 
0.35 
0.58 
0.58 
0.38 
0.54 
0.59 
0.59 
0.78 
0.58 
0.88 
0.30 
0.48 
0.24 
0.89 
0.44 
0.44 
0.73 
0.33 
1.28 
1.25 
1.40 
0.68 
2.48 
0.73 
2.70 
0.58 
0.48 
0.42 
0.48 
0.58 
0.38 
0.34 
0.68 
0.68 
0.58 
0.58 
0.44 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.68 
0.24 
0.24 
0.24 
0.24 
0.58 
0.58 
1.22 

2:1; 
0.93 
0.98 
2.65 
0.78 
0.75 
0.96 
0.96 
0.96 
0.96 
1.00 
0.99 

3S0050 
33088L 
40636 
A .71 

0.60 
0.00 
1.63 
I M I 

TDA2532 
TDA2543 
TDA2581 
4501 
4502 

:1554()); 
4508 
4510 

iti 

44211: 
4517 
4518 

44T 

:21; 
4421; 
4531 
4532 
4536 
4338 
4539 
4541 
4543 
4549 

4422 
:222 
122; 
44t9) 
4562 
4566 
4569 
4583 
4584 
4565 
40100 
40101 
40102 
40103 
40104 
40105 
40106 
40107 
40108 
antna 

O. 
741  0.2 
747  0.7 
01,12140  3. 
AN240P  3.4 
3776218  1. 
CA301AT  2. 
CASSE  0. 
CA810CM  I. 
CA3020  2.1 
'7.A3065  1. 
CA3080E  0. 
CA3130E  0. 
CA3140  O. 
HA1366W 
LA4422 
1.67131 
1_67137 
LM324N 
LM380N8-P 
LM380N14-P 
LM1011N 
LM1458N 
LM3900N 
M515I3L 
M515I5L 
MC1307P 
MC1327P 
MCI330P 
ML232I3 
ML23713 
NE555 
SAA1025 
SAS560 
SAS570 
5A5580 
SN76023N 
5N76033N 
SN76131N  1. 
5N76226DN  1.7 
SN76227N  1.1 
S1176660N  0.7 
5N76666N0  I. 
STK015  0. 
TA7146P  4. 
TA7203P  2.7 
TA7204P  I. 
TA7205AP  I. 
7A7222P  2.3 
TAA550 
TAA611Al2  3. 
TAD100  2.  74L590 
TDA120A  0.80 741_591 
AS/S/SB/T/U  0.80 741_592 
TDA120B  1.30 741_593 
5A/SO/UO  1.90 74L 595  
TBA520  1.90  741_596 
TBA530  F L° 74L5107 
TBA540  74L5109 
TDA560C  1.50 
TDA800  0.80 
TBA610S  1.20 
TBA950/2A  3.05 
TCA2705A  4.02 
TDA1003A  5.50 
TDA1004  4.95 
TDA1006A  2.45 
TDA1035S  2.20 
TDA1170S  1.99 
TDA1352A  1.80 
TDA2002  1.130 
0A2020  " 0 4 SI 
TDA2140  2.90 74LS145 
TDA2160  2.50 71LS147 
T0A2522  2.75 74LS148 
T0A2530  2.20 74LS151 

74L5153 
74LS155 
74LS157 
L5158 
L5160 
LS161 

74L5162 

10 EACH 
T0A2581  4.00 
UPC57512  1.48 
UPC74IG  0.95 
UPC1156H  2.75 
UPC1180  2.75 
UPC1218H  1.80 
UPC137062  2.50 
UPC2002H  2.76 
IPC2002U  2.75 

74L SĈ  0.20 
741_501  0.24 
74LS02  0.24 
74L503  0.24 

1.5 74LS04  0.24 
3.2 741_505  0.24 
4.  74L508  0.24 
5.  741_509  0.24 
0.  74LSI0  0.24 
1•1  74LS11  0.24 
I. 74L512  0.24 
3. • 74L513  0.33 
0.  741_514  0.48 
0.  74LS15  0.24 
2.30 74LS19  0.44 
3.18 741_620  0.24 
1•99  74LS2I  0.24 
1.00  74LS22  0.24 
1.00  74LS24  0.28 
2.10 74LS26  0.24 
2.30 74L027  0.24 
0.25 74LS28  0.24 
4.00 741_030  0.24 
2.50 74LS32  0.24 
1.135 74LS33  0.24 
2.85 74LS37  0.24 
2.  74L538  0.24 
2.  74LS40  0.24 

74L542  0.50 
741_547  0.79 
741_548  0.85 
74LS51  0.24 
741_855  0.24 
-4LS73  0.30 
74LS74  0.33 
74L575  0.44 
74LS76  0.38 
74L078  0.38 
74LS83  0.68 
74LS85  0.82 
74L586  0.35 

0.48 
0.90 
0.54 
0.54 
0.60 
1.20 
0.40 
0.44 
0.44 
0.40 
0.39 
0.68 
1.00 
1.25 
0.52 
0.50 
0.60 
0.26 
0.42 
0.44 
0.58 
0.93 
1.64 
1.28 
0.70 
0.70 
0.55 
0.45 
0.58 
0.62 
0.68 
0.70 
0.68 
0.74 
1.10 
1.50 
1.48 
1.40 
0.98 
0.75 
0.70 
0.82 
0.98 
0.98 
0.75 
0.74 
0.84 
0.96 
0.85 
0.80 
0.80 
0.94 
0.94 
0.80 
1.20 
1.00 
0.75 
0.73 
0.75 
1.20 
0.55 
1.20 
0.70 
0.80 
1.10 
0.50 
0.50 
0.50 
0.50 
1.00 
1.00 
0.70 
1.25 
0.95 
0.60 
1.00 
1.40 

0. 

2.80 
3.20 
4.130 
0.38 
0.58 
0.38 
0.45 
1.28 
0.34 
0.54 
0.54 
1.10 
1.20 
0.60 
2.70 
0.48 
0.30 
1.10 
1.20 
0.58 
0.64 
0.613 
1.20 
0.64 
2.30 
0.78 
0.80 
0.94 
0.70 
3.98 
2.40 
1.80 
0.34 
0.34 
2.40 
1.10 
3.90 
1.30 
3.48 
1.60 
1.73 
1.00 
0.64 
0.55 
2.10 
1.20 
1.30 
3.90 
1.15 
2.10 
0.55 
0.50 
3.20 
fl ea 

41_5113 
4LS114 
4LS122 

40112 
N4LSII2E 
4LS136 
4LS138 

74 LS1 64 
741_5165 
74LS166 
74LS168 
741_5170 
741_6173 
74LS174 
74LS175 
74L5190 
74LS192 
74LS193 
74L0194 
741_5195 
74LS 196 
74LS197 

74L_E240 1   
74LS24I 
741 242 
74L5243 
LS244 

,ILS251 
74L5257 
741_0258 
74LS259 
74LS266 
741_5273 
74LS279 
74LS283 
74LS353 
74LS365 
74LS366 
74LS367 
741_5368 
74LS373 
74LS374 
741_5375 
741_5377 
741_0378 
74LS390 
741_5393 
74LS399 
74LS541  1.35 

1.70 

ORDERING: All co mponents are brand ne w and to full specification. Please add 60p 

postage/packing (unless other wise specified) to all orders and then add 15 % 
VAT to the total. Mini mu m order £5. Either send cheque/cash/postal order or 

send/telephone your Access or Visa nu mber. Official orders fro m schools, 
universaties, colleges etc most welco me. 

(Do not forget to send for our 1985 catalogue - only £1.00 per copy - details at 
top of advertise ment.) 

RETAIL 1000 sq ft shop, open Mon-Fri 9.00.5.00. Sat 9-12,00. 



SAA5000A ...... ..... .. C1.00 
SAA5012A . .......... .. c5.00 
SAA5020 .... .......... .. C3.50 
SAA5030 ... ........... .. C5.00 
SAA5040  C3.1110 
SAA5040A  2.4.40 
SAA5050. ............ . C3.50 
SAF1032p .......... .. C2.60 
SAF1039.. .......... ..... C2.00 
SAS560 .. ........... ..... C2.00 
SA5660.. ............ ..... C1.00 
SAS670  £1.00 
SLR:JIB  £4.50 
0L918  £4.00 
TA7122. ..... .. ......... .. £1.15 
TAA320A  1105 
TAA470  £1.110 
TAA570  75 P 
TAA611B  lop 
TAA621  £2.00 
TAA681... .......... ...... ...... 50p 
TAA641 . .............  c1.50 
TA7117   
TA7i2OP  50p GOP 
1A7315AP  30p 
TA7607AP  40P 
TA7609P  00p 
TBA120A  409 
TBA120AS   
TBA120SA  406 
TBAiniEl  40 9 
TBA120SB.. ..... .......  411. 
TBA12050................C1.041 
TBAS120U  751. 
19A1200  30. 
TBA120C  - 40 9 
1BA1441.. ........... ...... C1.00 
16A231  Top 
T8A3950  809 
TBA3960  £1.00  
T8A396  759 
TBA440P  C1.00 
TBA1440C  £1 .00 
TBA4800  £1.00 
10A520  22.00 
10A530   
TBA540  £1.00 
T0A5500  £1 .78 
TBA58000  112.00 
T8A570  £1.80 
TBA825 . ...........   ..._50p 
TBA641 . . 02.00 
19A651 ...........  C2.00 
19A673  £1.00 
TBA720A... .......  £1.50 
19A7500  £140  
TBA780  £1.50 
TBA800  50P 
TBA810AP  OOP 
TBA810S  SOP 
TBA820  SOP 
TBA890.. .......... ...  £1.00 
TBA900. ..... . ..... ...  £1.80 
T5A920 ........... ....  £1.50 
TBA9200.. ..........  £1.80 
TBA960  £1-00  
TRA M() .. .. ...  C1.00 
TMS1000NL  £2.00 
TMS1943 clock chipC1.00 
TMSISBO  £400 
TMS9901. .........  £1.00 
1MS2716JL .....  £1.00 
1MS3529 ... _ .....  £1.00 
TMS3720AN S  £3.00 

TX-012........ .....  £1.00 

SN29E148  KIP 
5N29770BN... ..... ...... £1.00 
SN29771 BN .. ...... ...... £1.00 
SN297728N._ ...... ...... C1.00 
5N7402N.. ...... ...... ..... £1.00 
SN74728....... ..... .. ..... £1.00 
SN74107... ..... ....... ..... £1.00 
SN74167.. ..... ........  7 09 
5N747211  21O 
SN75108AN........ .... _C1.00 
SN76001...... ..... _ ..... .21.00 
SN76003 ..... _____ C1.00 
S87601380.............. C1.110 
SN76018  £1.00 

SN769238  £1.50 
SN76033.   C1.50 

s.-  
BY127  10 P 
BY133  10 0 
BY134  ..,_10 0 
BY164   
BY176  ,.._."'T 

..P 
BY179  40p 
BY184  262 
BY187  10p 
BY190  40p 
6Y196  30p 
BY198  10p 
BY204/4  Sp 
BY206  59 
BY208/800  ep 
BY210/400  59 
B1210/800  10p 
B1223 BY224/600-  60 . 

600v bridge  £1.00 
BY226  ;89... 
B1227   
BY228  „„.-1 : 

TT " BY229/400   
91237 
BY254   
BY255  ..,,,,.1° ! 

."'1' 
BY298.. .......... .......   11,0): 
BY299   
BY406.. ..... -... ..... - .......... .8p 
BY527   

BY407s  --- 1 sr Gil 470M/250V SP- 
£1.00sp 

Min 12 volt relaye  75p 

R1038  4,09 
..... 8103g. ..........  .., ......  40p 

02009  lop 

R2029.......... ..... .....   809 .. 
Sop +18V/MC78M18   

"" 

R 2305  sop 
R2306  50p 
82322/2322  P d 805 
02323   
82396   
02461.  80p 

R 2443-Eiiii 24 1....   40ss 
82737  4 09 
02738=TIP41  30p 

R2775=TIP41c   
R3129=TIP47....   40p 
S 2008b  110p 

2SC940  C1.00 
U 105/04   B  80p 
BU 108  £1.00 
BU 124  sop 
Bu 1 26.......  ... 00p 
BU 180a  116p 
BU 204......... ...... . .......  70p 
BU 205  ....... 
BU206.....   C1.00 
6U207  21.00 
BU 208  800 
BU 20(5 on h eat s in k  70p 
BU 208A.... ..... ..... ...... C1.10 
BU2080....   90p 
6U222  £1.00 
BU 326  £1.011 
BU 407  110p 
BU 426V ..... .......... . .....  00p 
BU 500. 
BU 508A.  .C1.10 

. C1.20 
BU526.....  .75p 
BUB:17.  .C1.00 
BU624...  .... C1.00 
BUW 84  Sop 

TIC 106A   30 6 
TIC116m   
TIC 118n/Y 1003  359 
TIC 126N  40p 
TIC 206m..    3op 
1162255 • 400 
116226E  40P 
TIC 226m  30p 
TIC 238m  30 P 
TI M/ 106D (7092 case 
2A/400V)  10 P 
11P 29  20 9 
TIP 30  36p 
HP 30A  33. 
TIP 30B  40p 
TIP aoG .............  - 46 9 

TIP 32  .... .....  259 
TIP 33B...  ...........  50p 
TIP 330  70 P 
TIP 34A  00 11 
TIP34B...... ..............  00p 
TI P 34C  711. 
TI P 358  30p 
TIP 35C .. 70p 
11P300  80p 
TI P 36  sop 
TIP 36C  70p 
TIP 4119„............. ...  40. 
11P410  70. 
TI P 42/BRC 6109... . 30p 
TI P 48   
11P49   
11P57  3 0, 
TIP 100  309 
11P102  SOp 
TIP112  309 
yip iiii 5 
TIP 117  30. 
TIP 120  38* 
11P125  359 
TIP 130   
TIP 131  25p 
TIP 136  30p 
11P140  SOp 

 50P 
Tip 2955  96. 

40P 
76045  4 0, 
16047.  406 
1-60411  406 
16051  40 11 
16052  4 0, 
19004 . 
19005  40p 
7151 05c  10p 
Z15107.,,,,,,,  lop 
ZTX 108c 
ZTX 109k  109 
ZYX 213  50 
ZTX 341  109 
ZTX 342  10p 

210451  1015 
ZTX 550  10p 
MJ 2253  li 
MJ 3343  sap 

MJ 2209  .......  lap 
SP ass5  imp 
SAB 3205  £1.00 
SAB 4209  01.00 

SPECIAL OFFER CVC21 
Chasis corn pl ete  ..... C33 
Computer Transformer 
20v/2.25A; 205/1.5A; 17/5A; 
19/5A; 28/05A.  E3 
Mains ViewData 
Torroidals  ..... C3.75 
240V/240/6V/4 amp/6v 
500m/a in / out 

80 517  30p 
00519  30p 
80 534  30p 
BD 544  30p 
BD 595  sop 

80646  30p 
BD 676_  30p 
BD 678  sop 
,068 .,  30p 

v amp Rsodatos 

BCW 71R.................... 30p 
BYF 1202... .......... . ..... . 10p 
BYF 1204  10p 
BYF 3126  40p 
BYF 3214.  40p 
BYX 10  Op 
Byx 38/800 ........... .... sop 
BYX 38/300  2 5 9  

BYX49/6000.... .......... 76p 
BYX 55/350  10p 
BYX 55/6000 (Bead).  10p 
BYX 71/350  209 
61X71/600  309 
BYX 72/300 .... ..........  2 
BYX 36/600  imp  0p  
BYV 95B... ...............  10p 
BVY 95C  12p 
BYZ 106... ................  109 
BPW 41  136 
BYW 56 2/A1000v G11....55 
BZU 15/24... ..... ..... .....  54p 
BZY 93075 
BZV 15/18   50. 30. 
BZV 15/30  309 
BZW70c8v2  109 
BZX 79.3v  109  
BC414  i op 

....  lap 
80443 ... ..... ..... ...........  30p 

BG455 . .....   10p 
8C488 ....,...,,. ..... ,,.,  _lop 
scam  25p 
BC462  lap 
BC46.3 ...... ..... ......  .109 
BCA78  15p 
B6527  109 
BC532  tap 
BC546  lop 
BC547 SlL45b6 509 
B6548 ..... „ .... ..... ...  . I op 
Bc5,56 .„.,. ..... .„.,-.  , lop 
Bc5s7 ...... .....  ..  lop 

6C550  .....  lop 
lap 

B6635   
BCX31   
6653z130 pa r   
136532   

... Bails ........... .  .2.5p 
BD124  sop 
60124 (rnetan  eztp 
BD130Y  250 
B0131 ................ .......„„ 30p 
80132/2313  sop 
B0135 ..... ...... .....  25p 
130136 .... _ sop 
BID13a . 
00176 . 

130202 .  .  60p 
80204 ..... . ..... ........„„ 841p 
B0221 
8D222 .  sop 

B13226  sop 
...... B0235 ......  30p 

913239 .  1 op 

... B0244 5 0, 
BD250a _ 30p 
90252  2 09 
BD253B. ..... .....  50p   
B0331 ._ ..... ....„. .........  20, 

8D373b.. ........... .....   20p 
80416 .  .5a, 
EID433 .... ................. __ KW 
8D437 .... ...... . ..... .....  .28p 
9D439 ..... ..... . ..  .50p 
8D501 . .80, 

BF858  SOp 
BF871  80, 
BFR30....... ...............  1159 

8r073  It* 
BF881. ..... . .....  15p 
BF887  10p 
BF080 . . 10p 

BF694 . lop 
BF758  .30p 
BF760  .30, 
BFT34  169 
BE143  .10p 
BFT84..  .8p 
BFW11  . Sop 
BFX29 . .30p 
BFX84.  .26p 
BP/50.  .15p 
o,„r, ,  .209 
-B r 'Fy &'̀) 

.25p 
BLY49 . . 255 
BPW4 
98C116...............  .25p 
BRX43. ..........   lap 
BRX48X  ---  .10p 
8RY56  sop 
B5568.  . lop 
BSY79. . lop 
BSY95a . lop 
BTY80 .  .20p 
BSX19 .  .17p 
BSX20 . .17. 
F13055  .30p 

20930  .1Ip 
282221  .a, 
2N2222  .8p 
282906  10p 
283955  .409 

283702  1 Op 
283711  .15p 
283583  .50p 
283904  . i ap 

2N4442 . stop 
284444  .01. 00 
285296 
205983  ,3g0 
206099  4 0, 
288109  o p 
286130 
286133  20p 

286399 ...  i0p 
25 2N6019 

2SA437...............   20p 
258407 Sanyo  lop 

2S13566.  .102 
25C381. . .10p 

2SC515........ ..... ... .........  102 
2SC732  105 
2SC733........ ...... .  10p 
2SC1030  C1.00 
2SC1172A  1" 
2SC1173  10p 
2gc.1415.....  ..... ••••••,.   20p 
2061546._ ..... ...   2cip 

2SC1725.... ..... ...   • 206 
2SC2068.   209 
2S62073... ..... ....... ...... _ ...8p 
2062122A .  C1.00 
2SC2229  15 5 
2SC7350....... ..... . .. -  16p 
2SD180T03 80W6A  18. 
6A  lisp 
25D200  12.00 
2SK30A  10p 
BC107 ......... ..... ...  lop 
BC108  lop 
BCIO9  sp 
BC113 ...........................lop  p 
BC114   
86115  l op 
aCh e  lop 
66117  2op 
BC119  sop 
BC125   10p 
9C126 .  10p 

6C140   
66141  .. ..... ..   25p 
8C143  sop 
EIC147  10p 
SC1111  top 
EI6149  10p 
B6153  10p 
90154.   10p 
BC157a .... ..... ........  _1 Op 

B0159 .... . ..... ....... ......  109 
BC160/16.  215p 
BC171 ..... . ..... ....... ......  lop 
6G172 ..... ..... ........  10p 
BC173 .   10p 

  ' 1 zr-°P  BG207  1..s. 
BC212 .. ..... ........   10p 
B6213  10P 
BC214 .. ..... ..  ..   10p 
B6237  109 
BC238  Op 

B6239  1°2.. 
BC250  wP  

10p 

96294  •  90p 
9C298  10p 
9630o  Sop Transoms. 
90301 . . ssp 

5C307  7p 
BC308....... ..... ....  7p 
8C309 . . 10p 

0C328  lop 
5C328/338pair.  .16p 
6C337  10p 
BC338....... ..... ... ..... ....... 10p 
13C347 ....„......... .......... .. 10p 

.10p 
66390  SOp 
BC365 . .10p 

PC384  • 
8C394  -  .10p 
BC413 .... 
067611 ON.  £1.00 

.50p 
0876131  Sop 
SN76141N.  £1.00 
587622 1.  £1.00 

.60p 
0N76228N  £1 00 
SN76270.  . ....... £1.00 
SN76532N  a0p 
5N765445.  02.00 

£3.50 
SN76546.  £1.00 
SN76550.  . 30p 
SN76552.  .30p 
SN76570  £1.00 
SN76620. . 50p 
SN76650.  .50p 
SN76660N.  .40p 
SN76620AN.  .50p 
5876666.  £1.00 
50767058.  £1.011 
SN76708  .755 
0N76708AN.  .75p 
SN76720.  C1.00 
UA783P3C.„...............„40p 
BT100A/02„...._   402 
B1138/10A   70p 
B1146   30p 
TBA5400  £1.50 
1CA270..  £1.00 
7C62700 . .. £1. 011 
TCA640  El mo 
TCA660  ... £1.00 
TCA270S...  run 
TCA270S0  C1.00 
TCA740..  C1.00 
TCA800..  £4.00 
106830..  ... tr An 
TCEP100 - n ap 
TCE12000..  £1.00 
TDA4400 
TDA1003A  £1.00 

TDA1060A  tu n 
TDA1072  C1.00 
TDA1151  .30p 
1061 170  C1.00 

10A1200  .73p 
10A1327A  £1.013 

T061412 . 50p 
1062003  .80p 
1062004  £200 

TDA2140 
TDA2030  C2.00 
TDA2525  81.00 
105.2640  £2 00 

105.2530  ... £1.30 

T0A2540  Sop 
TDA2S oso 
TDA2571A0...  112.50 
10625756  £1. 00 

10 Mixed 
TV 5 rad i0 SpeakerS 

C4.00 
2x Hi-Fi Ph ilipS Car tUne up 

tweeter EN8320C10.00 
ITT CVC45 8 way resistor unit 
for v/cap  £3.00 

4700/10v x 10  110 p 
68/16 x 10  509 
150/16 x 10  50p 
47/25010  50p 

220/25%10  SOp 
1/250 X 10  5011 

G8 Speaker  £1.00 

TDA2581  C2.116  
TDA2590  £1.00 
TDA2593. .......... . C1.00 

TIDDA26110A256°  i  .541p C5.00 
TDA2611A  £1. 00 
TDA2611AO  £1. 00 
10A2653  £1. 00 
T0A2002.  C1.00 
TDA2640  £2.00 
TDA2680.  C1.00 

T0A3190.... .......... .. C1.00 
1DA3560  £4.00 
10A35710  £1.50  
TDA9403  £3.00 
T0A3651A0  £300 
UPC1365  £3.00 
SN74LS125AN  30p 
5N174L5 248  sop 

SN16881NG   
SN16862AN  Cl .00 
SN169134AN  sop 
0N29764AN  Cl .00  
UA721  sop 

 sop 
,..... 

 "••••• 

MJE295°-  ..... ----  - " P 
MJE13005.......... .......... .30. 
Sanikron Diode 
SK 6202/DO__ .....  ..... 30p 

Philips Cartridgss 

DP4n(4c1-1) - ...... - £0.00  
GP412  ----- .......... ••• £5.00  

...._ 
GP4 P5 ----------- £0. .. 

A•1222  , lip 
 lip 

ACIO6  lip 
AC121 ......... ..........  15p 
AC124   is, 

ACIS7  lip 
AC151 .. 
AC131  ........ ..... ..„. 115p 
AC138 ...... ..........  lip 
AC152 ........... ..........  _ 16p 
AC153K   189 
5C1426  lip 
AC169 . .160 

6C1766 .10 ., 
T." 

6C179 .  .15. 
AC186 . .15p 
ACi87K ..... . . . . 1 19  

66188 . ' , i.,.. 
AClatilK  ..C... 

ACY21.  .23. 
A0143 ..........._ ..... ...._ 5 0, 
A0149.  80p 
A0161/162 .._....... pair 40p 
AF139  .25P 
AF181  £1.00 
AF239  .25p 
AF367  .2S. 
AL102  £1.75 
SC161.  .30p 
BD507 .  .50p 
BD509 . .30p 
BD510 ....  .309 
80517 . .30p 
BD519 . .309  

80534 . .309 
5D535.  .309 
BD5440  .30p 
8D562 .. .. .30p 
130610 ....... ..... . .....  40p 
B0646  3 09 
80676A  309 
90678  50p 
130651  259 
80807.  20 , 

• 
80826 . sop 
130948 . 
BDX75.  .20p 
13DX32.  01.25  
BF115.. 
BF121  '2°P  .20p 
8F127  .206 
BF137  .20p 
BF157  .213p 
BF160 . 20p 

BF164..  .00p   

BF180  .209 
BF181  209 
BF182..  '2" 
BF184  .20p . 

BF195.. - 155  
BF196 . 10p 

.. 
 i''' 

BF198..  .10p 
BF199  ... ...  10p 
BF200.. - 20. 
222 

BF238  .20p 
BF240  111p 
F244  4Op 

BF256  10p 

SF258 
BF262   139 
BF263p  gag 
8F294  Isp 

Modem Line Terminal Unit VM65001 with data 
and new plan plug C15.00 

PHILIPS DIY HOME SECURITY ALARMS KITS 
Send for details. Prices £54  to £ 112  

8C00/30V  300 
470/40V X 10  C1.00 
22/100V X 10  t1.00 
100/350v  70p 
400/350v  70p 
.47/500v  25p 
1/600V  25p 

.022/11cv  10p 

GEC Hitachi 
V/Cep tuniiir, atter 1979 
series  C8.00 
6 Push Button Unit for 
GEC 2100 Series 
Replacement or Touch 
Button Unit  1113.00 
Sub 4:1i. s...k. 
linv  /4kt  509 

4A/12v Mains Trans 
VIEW DATA PANELS  IA pest C1.30 

NE W 19 1.0 C5 

Philips GP422.4CH  2A/12y Mains Trans £2 poet £1.50 

(£40 Cost) CS.  Sub Min Relays 
Low Voltag e  60p 

Stop Thief 
Mullard 125V/170 

Burglar Alarm  Mc/s 45 watt 
& Powerful  BLW60  £5.00 

Flashlight  BLW60C  £3.00 
£1.00  Mullard Broadband 

RF power modules 
12 Volt Aerie! Changer  UHF,BGT22E  £13.00 
over Relays 144 Mc/s  £5 PT42366 
45 wattS  50p  CS PT8706C 

Cli PT9783 

VIIIffiOUS Tools •nal Accomorlos 
3 Video Leads  E1.00 
Xcelitr cutter  £3.50 

Radio TelescopeAeriai. ..............  C1.00 
Philips Neon Lamps f or TV sets  Is 
Freeze  ........... ... ..  ...  C1.20 
Foarn Cleaner  ...........................„ ............................... £1.20 
Contact Cleaner . £1.20 
Push Button Mains  755 
Lorlin Full Remote Relay Switch fit most TN sets. mains 4 tag . 2 tag 12 volt 

C1.00 
M 'n t'm r 13 am -u to 2 hours' eas to use plugs intosocket ...... £3.00 
Seal'ioatap' eePVC ElecPtricPInsultation.50mYm x 20M -------------------------------------709 .. . .  
Screen locking agent, large can  1 50 
20 GEC Service Manuals &Rank  .C5.00 
Red E.H.T.LAED and Anode Cap . £1.00 

Solder ing  iron  6v/23w C2.50 
TX 10 Focus Units  . 0.00 
-Weller solder iron 15 waft/25 watt  £5.00 
2 way baby alarm/intercom with long leads  £5.00 
Phillips universal battery tester/c hare el% f use/bulb tester.- tables, C4.00 
Eisenmann CICAD CHARGER 5.5V/150 ma ...... .„. ................. ...... .....  1:2.00 
12VNicadpock'AA'  £2.50 
Hitachi 7.2w/1.8A Nicad pack 7.2ii,/1.6A  £0.00 
H itach i TP 007 Battery pack 7.2v/1.6A  £7.00 
i Hitcachi Silver Oxide Battery G13 UCC357IECSR44 1.5V ...... ..... .............009 
70M L Sil icone Seal e r (clear) . £1.00 
100 Coax Plugs   £10.00 
De-solder pump + 2 nozzelp   £5.20 
Plastic box f 0 r i.c.s.6"x3"x V2" ................. .. ..... ............„..„... ............. ........... ...SO. 

Flat Red LED.  12p 

Clearweld glue pack •   30p 
Dual v/u meter -20 - + 10db .. . £1.00 

GEC Mains Power SuPplyR.E.G... ......... .. ...... ................. .. ..  .......... £3.00 
1Kg reel of solder..  .1513.00 

Plastic Boxes 4  4 4x4x1x 
100 Fuses 
100 W/W Res 
BF 199 
10x20Turn 100k pots. Rank 
Thorn 9 volt power supply 
regulated 

2051iderKnobs 
xed py.UHF Aerial Isolating Sockets, 6,11:ips 

Mixed 
1006.12 Power Trans RCA 16182 NPN 
Replacement or 8D124 and Mounting 
Kits 
50 M be AC seri es Transistor 
15 Panel mount rocket switc 5250V/10A 
25 Panel Mountaulbs 8.8 eons 
10A 
Mixed ribbon cables 
25LEB red/yellow/green 
201/C Holders 
20 Large LED Red 
20 Small LED Red 
10x20 Turn 100K Pots 
100 Transistor 
20 Convergence Pots 
MO Sticks 
10 Therm istors 
20 Slider Pots 
30 Presets 
15 VOR + thermistors. degaussing. 
HT etc 
40 g lass re ed swi tch 
10 press to make swi tch 
40 Pots 
10 Gun Switches 
5Tube Bases 
1,000 Diodes. Condensers, Resistors 
on Bandolier 
Lucky Dip 800 gram 
Jungle Bag 54 
20 Kn bs o 
40 Pots, 1/4"+ 6mm spindles for audio/ 

20mm Fuse Hold era 
Chassis Mount 
IN4001/6 100 mixed 
EHT Diodes. small 
20 in'Mixed Switches 

ms 
Microphone 
400V/4ATriac 

SENDZ COMPONENTS 
53 Bishopetelgrion, Shoeburyness, 

SAME DAY 
All Home sublect to 
No Credit Cards, Postal 

Add, 15 % VAT, 
Add Postage 

 Callers: To shop 58 212 London 

Tel: 0702-332992 
Open 9-1/2.30-0 OVNT + school 

add 10% 

50. 
£2.00 
£1.50 

20 for C1.00 
£2.00 

£3.00 
20 I Or CZ.00 

709 
some witn long leads. Fit ITT, GEC, 

£1.00 

Packs 

C1.00 
£4.30 
C1.160 
C1.30 
£1.50 
C1.00 
£1.50 
£1.20 
C1.00 
£1.00 
C1.00 
C2.50 
80p 

C1.00 
30p 

£1.00 
509 

C1.00 
C1.00 
709 

C1.50 
30p 

Cl.  

£2.00 
£1.00 
C5.00 
C1.00 

£3.00 

20 for £1.00 
T.2.50 

20 for C1.00 

£1.00 
509 

10forC1.50 

Essex 583 8AF 
SERVICE 

availability. No Accounts: 
Order/Chequs 

+5V/UA78P05SC ... 30p 
-5V/LM 79M05CP...... 28p 
-8V/79M08c.   30p 
+6V/78M06c  30p 

LM 337   30. 
LM 342/18   309 
LM 34075.0   50p 
+12V/LM 340712   50p 
+15V/78M15  13. 

20p 
 309 

C 7724cp  40p 
MC 7824   
TIS 90 ..... . lop 
TISI1  SOp 

 Sop 
U 19885._ .....  40p 

U3845...............  _lap 
MR 506.....„. ............... , iligp 
MR 501.. ..... ....„ ..........  10p 

with order 
then C1 Postage. 
for overseas 
Rd, Southend. 

%Vera accepted an official headings 
handling charge 



NEW SPEAKER SYSTEM 
Epicure Products Inc (EPI), 

a subsidiary of the US Penril 
Corporation, has announced 
its new Stat 450 electrostatic 
speaker system. 
The Stat 450 is suited to 

reproduction of digital sound, 
the current state-of-the art in 
musical recording. The Stat 
450 is a 'hybrid' speaker 
system that has three elec-
trostatic  mid-range/tweeter 
panels and a 10 inch bass 
driver. The bass driver's cone 
is made from EPI's bilayer 
material, such as is used in 
the  company's  popular 
Time/Energy  series  of 
speakers. 
These electrostatic panels 

use an extremely light plastic 
diaphragm  to  generate 
sound. The diaphragm is sus-
pended between two spe-
cially designed wire-wound 
frames. A high voltage, low 
current charge is applied to 
the windings to establish a 
balanced electrostatic field. 
The charge is supplied by a 
power module that plugs into 
a standard electrical outlet 
and a dc-to-dc voltage step-
up circuit that is built into 
each speaker cabinet. When 
the musical signal from the 
system's amplifier is applied 
to the windings, the balance 
of  the  electrostatic  field 
shifts, causing the diaphragm 
to  move  back and forth, 

thereby generating sound. 
The benefit of this type of 

driver is that the force that 
moves  the  diaphragm  is 
evenly applied over its entire 
surface.  This  prevents 
diaphragm  'break-up'  that 
would  cause  distortion. 
Because the diaphragm is so 
light, and because the force 
driving it is a fully controlled 
'push-pull' type of force, the 
electrostatic  panels  have 
exceptional  transient 
response. 
Since the Stat 450 uses 

three electrostatic panels, 
with a total of almost 60 
square  inches  of  sound 
radiating surface, high power 
levels are easily handled. 

Epicure Products Inc, 
25 Hale Street, 
Newburyport, 
Massachusetts 01950, 
USA. 

DISC DRIVE 
RCS  Computer  Services 

are now offering a low cost 
fully packaged disc drive for 
the BBC microcomputer. 
At £66 (including VAT) users 

who  have  suffered  with 
cumbersome and sometimes 
unreliable  data  cassette 
recorders can now afford to 
upgrade their systems. 
The unit is based on the 

well-proven Olivetti 51/4inch 
drive, giving 100K capacity on 
a 40-track format. It comes 
complete with utility disc, 
manual and all cables ready 
for operation with any BBC 
microcomputer  fitted  with 

Acorn DFS or compatible disc 
interface. For users without a 
disc interface fitted into their 
micros, RCS is offering a 
special package price of £165 
including VAT to upgrade a 
Model B microcomputer and 
supply a disc drive (plus £7.00 
postage  and  packing  for 
return of the micro). 

Leeway Data Products Ltd, 
Enterprise House, 
Central Way, 
North Feltham 
Trading Estate, 
Feltham, 
Middlesex TW14 ORX. 
Tel: (01) 844 2044. 

INTERFACE KIT 
The  popular  Centronics 

parallel interface for dot mat-
rix and daisy wheel printers 
can be used with the ZX 
Spectrum, using an easy-to-
assemble interface kit avail-
able from Electronics and 
Computer Workshop Ltd. 
The Centronics interface 

kit — K2614 — is one of a series 
of I/O expansions that enable 
Spectrum owners to expand 
their machines to communi-
cate with the outside world, 
plugging in to a standard 
interface motherboard, the 
K2615. With the Centronics 
kit, the printer can be plugged 
directly into a standard 2 x 18 
way socket and non-standard 
parallel printers can also be 
controlled provided that they 
have a Ready or Busy TTL-
level output. 
The manual includes a USR 

routine for simple program 
listing and  a BASIC hex 

loader program to simplify 
the entering of the machine 
code. The Centronics inter-
face card kit costs £31.98 and 
the ZX Spectrum mother-
board costs £26.84. 

Electronics and Computer 
Workshop Ltd, 
171 Broomfield Road, 
Chelmsford, 
Essex CM1 1RY. 
Tel: (0245) 262149. 

POWER SUPPLY CLEANER 
Many computers, as read-

ers will know, are sensitive to 
'dirty' power supplies. The RF 
interference every time the 
washing machine goes into 
top spin is destined to zap 
another invoice file! 
Tony  Firshman  Services 

recognised the need for a 
low-cost plug to clean a 
power supply and hit on the 
idea of fitting the compo-

ELECTRONIC ATU 
The compact HF3B receiver 

antenna tuning  unit from 
Evans  Electronics  is 
designed to give improved RF 
selectivity,  reducing  front 
end overload and cross-mod-
ulation, particularly common 
in modern HF receivers. It 
enables the receiver to be 
operated without the use of 
input attenuation and conse-
quent reduction of sensitivity. 
Image signal rejection is con-
siderably improved. 
The electronic tuning cir-

cuitry is powered by a 9V PP3 
battery and consumes only 
10µA. This new ATU design 
approach eliminates the need 
for large expensive compo-
nents and results in a very 
compact unit at a modest 
price. 

The tuner is for use with 50 
or 75 ohm coaxial fed anten-
nas, including active anten-
nas, and also for random 
length wire antennas. Off 
resonance rejection is 20dB 
or better. 
Frequency coverage is 3 to 

30MHz, but the unit will tune 
to below 2MHz with a slight 
reduction in efficiency. The 
HF3B dimensions (mm) are 
111W x 71D x 48H. 
The price at £28.00 includes 

all  necessary  connectors, 
battery,  instructions  and 
postage and packing. 

Evans Electronics 
11 Hill View, 
Bryn-y-Baal, 
Mold, 
Clwyd CH7 6SL. 
Tel: (0352) 55826. 

nents inside an adaptor. This 
not only makes for a neat 
package but means that the 
plug can be swapped or used 
for more than one computer 
(with an adaptor). 
There are three elements in 

the design: 1) a capacitive 
filter for the 1-30MHz range; 
2) an inductive element for RF 
frequencies  to  around 
130MHz; 3) a transient sup-
pressor to cut mains spike 

voltages above 600V. 
This 'computer cleaner' is 

priced at £14.00 inclusive. A 
similar device based on a 
4-way socket and trailing lead 
is also available for £24.00. 
Both devices can be obtained 
by mail order. 

Tony Firshman Services, 
43 Rhyl Street, 
London NW5 3HB. 
Tel: (01) 267 3887. 

OCTOBER 1985  please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 

9 


