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NOW IN USE 
FROM VK7 TO VE7! 

Step 3. 

Wotan 
Step 1. You'll need a MAST! 

SOME STAY UP... SOME FALL DOWN! 
SORRY, WE ONLY SUPPLY THE FORMER TYPE! 

Since we make TOWERS OVER 300ft tall, all designed by 
qualified structural engineers to British Standards you 
can 

BUY WITH CONFIDENCE 
We have the engineering calculation to justify our 
specifications... beware of 'no or half-specs'. 

We can offer:-
TELESCOPIC STEEL Vestower' 
TELESCOPIC STEEL Vfti-Mast' 
LATTICE ALUMINIUM 'Alu-Mast' (right) 

THE UNIQUE ALUMAST 
The ALUPAAST is a 15" (375mm) wide triangular cross section lattice sectional 
aluminium mast based on a 10ft (3.05m) section length. It is supplied 
"knocked-down" in a tubular carton for ease of transport, but can easily be 
assembled needing no special tools or skills. The system includes top plate 
with bearing sleeve, rotor plate and a choice of a fixed base frame (FB-1) or one 
with hinge joints (HB-1) to enable the mast to be pivoted at ground level. Guy 
brackets are available for use at heights above 30ft. 

* Made from high strength corrosion resistant alloy using WESTERN'S 
EXCLUSIVE 'W' section leg extrusions. 
*Easy assembly using stainless steel bolts and "Nyloc" locking nuts for 
security. 
* Free-standing to 30ft (9.15m) with a typical tri-bander plus VHF/UHF 
antennas. 

*Heights to 250ft (75m) with appropriate guy configurations (ask us for 
quotes). 
* Lightweight - only 25Ib (11kg) per 10ft (3.05m) section. 
*30ft (9.15m) mast is delivered in a tube only 10ft 6in (3.2m) long, 6in (0.126m) 
dia. 

Step 2. 
FOR FULL SPECS PLEASE SEND S.A.E. 

3 Easy Steps 
. . . to get on top . . . 
. . . (of the pile-up)! . . . 

3751PSS/3 
375/PSS/1 
HB-1 
FB-1 
RMP-1 
TP-1 
GB-1 

FULL PRICE LIST 
30ft mast (3 sections)   £299.00 
Additional 10ft section  £100.05 
Hinged base unit  £52.90 
Fixed base unit  £39.10 
Rotor mounting plate  £19.55 
Top plate with sleeve  £21.85 
Guy brackets (set of 3)  £19.55 

You'll need an ANTENNA! 
for a "MAN-SIZED SIGNAL" you'll need a "MAN-SIZED ANTENNA" 

For a "MINI-SIGNAL" try a "Mini-Antenna" 
to PENETRATE THE 'DX' we make the "DX-PENETRATOR" series of MAN-SIZED ANTENNAS 

PRICES (INC. CARR. AND VAT) ANTENNAS 
C. No,  Price  1085 DX-31/32  Conversion Kit   £51.75 
WESTERN MITENIAS (Carriage RIO  10860X-32133  Conversion Kit   £83.25 
1075 DX-7/2 7MHZ, 2 ele. Yag i, Gamma matched, 20' boom ...E294.40  1087 DX-33/34  Conversion Kit   030.50 
1076 DX-7/3 7MHZ, 2 e le. Yag i, Gamma matched, 40' boom... C3434.55  1089 DX-103  3 element 10m Yag i   £90.85 
1077 DX-51 .Rotary dipole for 28, 24,21, 18 and 14MHZ  £93.15  1090 DX-105  5 element 10m Yagi  £113.85 
1080 DX-6V 10-2Am Multi-band vertical plus 30m  £102.35  1093 DX-4K  Converts DX-31/2/3/4 to 40m dipole  £89.00 

£33.95  1094 DX-27/1  Rotary dipole for 27MHZ C.B   £13.80 
£12830  1095 DX-27/3  3 ele. Beam for 27MHZ. Gamma matched  £40.25 
£188.60  10960X-24Q  2 ele. quad 2, 10, 15 & 20m  £199.99 
£264.50  1097 DX-26Q  2 ele, quad 2, 10, 15, 16 & 20m  t224.25 

1081 DX-31 Dipole 10/15/20m 2Kw p.e.p   
1082 DX-32 2 element 10/15/20m 2Kw p.e.p 
1083 DX-33 3 element 10/15/20m 2Kw p.e.p 
1084 DX-34 4 element 10/15/20m 2Kw p.e.p 

Turn the ANTENNA! You'll need a ROTATOR 

ROTATORS . . . we only stock the best. . . buy RELIABILITY. . . buy EMOTO 
. . . WE ARE THE SOLE U.K. DISTRIBUTORS 

EMOTO 105TSX For light HF and large VHF arrays  £140.30 
EMOTO 105PSX Pre-set controller   £49.45 
EMOTO 502SAX For heavier HF beams plus VHF/UHF  £194.35 
EMOTO 1102MXX The really big one for large HF monobanders  £270.25 
EMOTO 1103MXX As 1102MXX but greater turning power  £276.60 
EMOTO 1102MSAX Circular dial  ,  £379.50 
EMOTO 1103SAX Circular dial  £385.25 
MB300 Rotary bearing  £20.70 
450 Flexible mount for 103  £6.90 
451 Flexible mount for 1102/3  £13.80 

Woutern Elactronics (UK) Ltd 

HFNHF ROTATOR 
only £39.95 Now! 

ask for Cat. No. 1145 

FAIRFIELD ESTATE, LOUTH, LINCS LN1 1 OJH 
Tel: Louth (0507) 604955. Telex: 561 21 W EST 0 

OPEN H OURS: 09.00-12.00, 13.00-17.00 Mon/Fri. SATURDAYS BY APP OI NT MENT 
Goods ex-stock supplied by return. Prices ruling are those at date of despatch 

Agent 
Northern Ireland 
Tom Greer G14TGR 
Norma Greer G14-1-13P 
Tel: Drumbo (023126) 645 
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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, bear In mind that sometimes 
high voltages are involved. Avoid even 
the slightest risk- safety in the shack 
please, at all times. 

Whilst every care is taken when accepting 
advertisements we cannot accept responsibil-
ity for unsatisfactory transactions. We will, 
however, thoroughly investigate any com-
plaints. 
The views expreSaed by contributors are not 

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

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

Cover Photographs 
Top — Gould 4035 oscilloscope 
(courtesy of Gould Design & Test 
Systems) (p29) 
Bottom — Speech processor circuit 
(p20) 

SPECIAL FEATURES   
16 Cable TV goes 'On the Air' 

Nigel Cawthorne describes the operation of the first of 
the newly-franchised cable TV companies to begin 
transmissions. 

20 Simple Speech Processor 
A P Dean presents a simple device to increase a station's 
'talk power'. 

22 UoSAT-2 Telemetry on the BBC Micro 
Decode the signals from the satellite using this 
computer program, described by Terry Weatherley. 

26 Tatung Einstein Review 
This powerful newcomer to the home computer market is 
reviewed by Simon Karas. 

29 Testing! Testing! 
Frank Ogden continues his series on test gear with a look 
at oscilloscopes. 

34 ATV — Getting Started 
Norrie Macdonald gives an introduction to this exciting 
branch of amateur radio. 

43 Data File 
A wide variety of practical LED circuits are covered by 
Ray Marston, in the first of a series about opto-electronic 
principles. 

56 The Morse Test — A Pragmatic Approach 
Richard Hunt presents a logical self-study course to help 
in passing the Morse test. 

62 Computing Maidenhead 
Brian Kendal and Jeff Howell present three programs 
relating to the new Universal (Maidenhead) Locator 
system. 

REGULARS   
4 Product News 
13 News Desk 
60 Amateur Radio World 
65 Corrections and Mods 
66 OSO 
68 ATV on the Air 
71 DX-TV Reception Reports 
75 Short Wave News 
78 Latest Literature 
81 Free Classified Ads 
84 Small Ads 

READER SERVICES   
45 Newsagents Order Form 
54 Subscription Order Form 
61 Amateurs Handbook Order Form 
70 Amateur Radio Subscription Order Form 
80 Back Issues Order Form 
83 Free Classified Ad Order Form 
86 Advertisers Index 
88 Advertising Rates and Information 

NEXT MONTH   
77 What's in store for you 
Next issue 
Cover date January 1985 on sale Thursday 13 December 

LI Publication date 
Second Thursday of the month preceding cover date 

Mains suppression chokes — page 3 

Head-end downlink — page16 

Better than the rest? — page 26 

Ever thought of ATV? — page 34 

A (anode) 

K (cathode) 

Opto-electronics — page 43 
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PRODUCT NEWS  
Featured on these pages are details of the latest products in communications, electronics and 

computers. Manufacturers, distributers 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 

COLOUR MONITOR 
Aware of the expanding 

technological revolution that 
is affecting many aspects of 
domestic and business life, 
Ferguson have introduced a 
new product to their range 
derived from recent tech-
nological advancements — a 
14in Ferguson TX monitor 
colour television. 
Microcomputers are now a 

familiar part of the everyday 
scene, and the new addition 
to the Ferguson range has 
been designed to offer the 
home computer user the best 
possible picture performance 
via the most direct route from 
the computer to picture tube. 
The new 14in Ferguson TX 

monitor  colour  television, 
MC01, is designed with sepa-
rate RGB, composite video 
and aerial inputs for choice of 
connection with home com-
puters,  video  games  and 
video recorders, ensuring the 
best possible performance of 
each. 
The provision of separate 

RGB, composite video and 
aerial sockets also allows the 
home computer, video recor-
der or game and television 
aerial to be connected simul-
taneously. The Ferguson TX 
monitor  colour  television 
senses the signal selected by 
the user and switches to it 
automatically. The sound out-
put signal from the video 
game or home computer can 
also be routed through the 

14in Ferguson TX monitor 
colour  television  for 
improved quality. 
Because there is no one 

standard connector for all 
home  computers,  special 
leads will be available to 
connect most popular makes 
of home computer to the 
Ferguson TX monitor colour 
television, and there will also 
be a range of video leads for 
use with video recorders in 
the  Ferguson  Videostar 
range. 

Based on the very success-
ful TX90 chassis, introduced 
in 1983, the new Ferguson TX 
monitor  colour  television 
makes an ideal second set for 
use by all the family. A 
specially designed Ferguson 
battery adaptor is available 
with automatic adjustment for 
12 or 24 volt dc operation, 
giving a typical running time 
of 8 hours when used with a 
standard 40A/H battery, mak-
ing the MC01 suitable for use 
anywhere in the home, boat, 

caravan or outdoors. 
An advisory service to aid 

dealers and customers with 
queries on compatability or 
upgrading, from one home 
computer to another, has 
been established. The Fergu-
son Advisory Service can be 
contacted on 01-807 3060. 

Thorn EMI Ferguson Limited, 
Cambridge  House,  Great 
Cambridge  Road,  Enfield, 
Middlesex EN1 1UL. Tel: 01-
363 5353. 

TRACKPAPER 
Trackpaper has been pro-

duced to help with the layout 
of circuits which are to be 
built on stripboard. The tracks 
and holes found on stripboard 
are reproduced, to the same 
0.1 inch matrix, in print on 
paper sheets. 
Component positions can 

therefore be drawn out on 
Trackpaper first, and any mis-
takes in the layout can then 
be rectified before using the 
board. By drawing different 
configurations of the circuit 
on the paper the most suit-
able layout can be chosen. 
Trackpaper can also be 

positioned over the strip-

board and the components 
pushed through the paper 
onto the board. The compo-
nents would then be soldered 
in position and the paper 
removed. 
Trackpaper is available in 

packs of 20 A5 size for £1.55 
plus 20p P&P. 

P & S Supplies, Dept E5, 51 
Cambridge Road, lmpington, 
Cambridge CB4 4NU. 

FILTER CAPACITORS 
Oxley Developments has 

introduced a new range of 
high voltage tubular chassis 
mounting lead-through filter 

capacitors,  the  FLTM/C/-
series. 
Designed to provide effec-

tive filtering between 1MHz 
and 1GHz and presenting a 
low series impedance to dc 
and LF currents up to 10A, the 
new lead-through capacitors 
are fabricated using Oxley's 
state-of-the-art  Ceramox 
dielectric. 
This material provides high 

capacitance per unit volume 
while maintaining full filter-
ing efficiency on lines car-
rying dc to 400Hz currents, at 
voltages up to 500V dc or peak 
ac and at ambient tempera-
tures  between  -55°C  and 
+85°C. Dielectric withstan-

ding voltage is 1KV dc. Typical 
insertion losses range from 
6dB at 1MHz to 50dB at 1G Hz. 
All capacitors are supplied 

with a nut and a 'crinkle 
washer; the bodies and nuts 
are silver-plated brass and 
the washers are tin plated 
beryllium copper. Mounting 
requirements  are:  chassis 
thickness  (max)  3.1mm, 
mounting  hole  diameter 
5.1mm.  Minimum  pitch  is 
7.05mm (with nut) and 6.5mm 
(without nut). 

Oxley Developments Co Ltd, 
Priory Park, Ulverston, Cum-
bria LA12 9QG. Tel: (0229) 
52621. 
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MAINS SUPPRESSION 
CHOKES 

lskra has introduced a new 
range of PCB mounted mains 
interference  suppression 
chokes, the EDT series. 
Originally developed  for 

applications  in  consumer 
equipment, the new filters are 
designed to suppress incom-
ing  and  equipment-gener-
ated  low  frequency  and 
medium  frequency  con-
ducted RFI. A typical applica-
tion would be the protection 
of microprocessing  equip-
ment controlling electrical 
pumps, fans and other units 
having a potential for produc-
ing mains interference. 
The choke consists of two 

inductors  symmetrically 
wound on a common ferrite 
ring core. Inductance values 
of each arm  of the two 
windings (which are elec-
trically isolated from one 
another) range from 12mH to 
27mH, but other values can be 
supplied to special order. 
Typical resistance values per 

winding are: 0.6ohms for the 
12mH version increasing to 
0.7ohms for the 27mH version. 
Current rating is 1A at rated 
voltage of 250V ac, and the 
filters will withstand 2000V ac 
50Hz test voltage (applied 
between  windings).  This 
device can be an efficient 
custom built transient filter 
when used in conjunction 

with the lskra KNB series 'X' 
and 'Y' capacitors. 
Overall  dimensions  are 

33.5mm x 36.5mm x 18mm and 
the housing is made of a self 
extinguishing plastic mater-
ial to UL94VO. 

lskra Ltd, Redlands, Couls-
don, Surrey CR3 2HT. Tel: 01-
668 7141. 

DUAL DIGITAL VOLTMETER 
The newest instrument in 

the CIL Electronics range is 
the digital voltmeter series 
DTR1680. 
There are basically two 

types — the dual voltmeter 
DTR1680 and the single volt-
meter DTR1681. In its basic 
form, the  instrument per-
forms as a 41/2  digit voltmeter, 
measuring dc and ac to an 
accuracy better than 0.01% 
from 200mV to 1200V. 
It is auto-zeroing and auto-

ranging and  a calibration 
certificate traceable to NPL 
standard is provided. 
Various programmes are 

available for data-logging and 
operating functions acces-
sible from the front panel. 
Optional extras include 64K 
RAM,  isolated  IEEE  and 
RS232 interfaces. 
All the reasonably priced 

voltmeters on the market use 
either the single or dual slope 
technique for their A to D 
conversion; therefore even 
though they are sold as 51/2  
and 61/2  digits, the majority 
cannot achieve more than 
0.005% accuracy, which is in 
fact 41/2  digits. 
The DTR1680 series has fast 

16 bit A to D conversion using 
excessive  approximation 

technique which has a non-
linearity error of 0.006%. 
Since the single or dual 

slope method is slow, ac 
measurement in many meters 
is done by the analogue 
technique which is inherently 
inaccurate. The DTR1680 has 
a microprocessor which is 
programmed to sample the 
incoming  signal,  calculate 
the RMS value and display it 
on the front panel. 
There are various program-

mes for different types of 
calculations, peak value, RMS 
value, frequency, etc. Many 
control  functions  can  be 
executed through a series of 
programmes with or without 
the 64K RAM and interface 
options. An important option 
available is a 26K floating 
decimal point BASIC prog-
rammable via the RS232 inter-
face, executed from the front 
panel, transforming the DVM 
into a computer with readout 
facilities from the front panel 
or terminals on the interface 
ports. 
Price of the basic models 

1680 and 1681 is £450.00 and 
£300.00 respectively. 

CIL Electronics Ltd, Decoy 
Road, Worthing, Sussex BN14 
8ND.  Tel:  Worthing (0903) 
204646. 

PORTA-PATTERN 'BANTAM' 
Crow of Reading Limited, 

international distributor of 
Porta-Pattern test chart pro-
ducts, has now introduced the 
compact Bantam four chart 
system, designed primarily 
for outside broadcast and 
field production applications. 
It is a robust foldaway all-

aluminium package, measur-
ing only 91/2in x 11in x 3/4 in 
when closed. The outer cas-
ing hinges open at a right 
angle  with  a test  chart 
mounted  on  each  inside 
surface. 
A double-sided centre leaf 

carries two further charts, 
enabling the Bantam to hold 
the four standard test pat-
terns most needed for daily 
camera set up. 
The system is designed for 

use on any level surface so 
that a separate mount is not 
required, each chart being 
held in the vertical position as 
required  by  an  effective 
latching mechanism. 
With the system closed, the 

charts are fully protected 
from dust and dirt, and con-
siderable protection is also 
provided against normal rain 
or snow. The system can, 
therefore, be used in rigorous 
situations where paper or 
card-mounted charts deterio-
rate rapidly, yet the cost of the 
Bantam is relatively low com-
pared with these 'throw away' 
charts. It thus becomes eco-
nomically viable to provide 
high quality charts for indivi-
dual cameras instead of a 
single system for an entire 
studio or outside broadcast 
unit. 
The Bantam's four test pat-

terns are (1) the resolution 
chart, a standard reference 
for measuring and evaluating 
the camera's overall resolu-
tion, (2) the linearity chart (525 
or 625 line), designed for 
setting up the geometry of the 
camera's  reproduction,  (3) 
the registration chart, which 
presents suitable images for 
adjustment of scan timing in 
multi-tube colour cameras 
and (4) the logarithmic grey 
scale chart, carrying two rows 
of nine paint chips, which 
provide discrete reflectances 
from peak white ranging to TV 
black. 

Crow of Reading Limited, PO 
Box 36, Reading RG1 2NB. Tel: 
(0734) 595025. 
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Cirkit. Making it per 
Cirkit's got the kits you need 

to make your copy loud and 
clear. 
In all there are over 100 kits to 

choose from. Selected and 
designed to offer the best 
possible standards at the best 
possible price. 
Delivery is fast and reliable. 
We keep in touch with the 

manufacturers and we know 
what's going on. So as soon as 
new products are available, 
Cirkit has them. 
Cirkit means a bigger 

catalogue. A better company to 
deal with. 
And a wide range of kits and 

products that's growing all the 
time. 
At Cirkit, we're tuned in to 

your needs. 

Just send for our catalogue or 
visit one of our three outlets at: 

200 North Service Road, Brentwood, 
Essex. CM1 4 4SG; 
53 Burrfields Road, Portsmouth, 
Hampshire. P03 5EB; 
Park Lane, Broxbourne, 
Hertfordshire. EN1 0 7NQ. 

Please add 15% VAT to all advertised 
prices and 60p post and packing. 
Minimum order value £5 please. 
We reserve the right to vary prices in 
accordance with market fluctuation. 

10MHz DFM 
A DFM capable of operating at frequencies up to 

10MHz. The kit can be configured in six different 
measurement modes including: frequency, period, 
elapsed time and unit counter. Applications can be 
extended using the cifzur prescaler and preamp. 
SPECIFICATION: Input signal: 2.0V (min)TTL. 

Frequency range: 0 to 10MHz. Period measurement: 
0.5 to 10 secs. Time measurements: up to 10 secs. 
Output: BCD multiplexed. Display: 8 digit 12mm 
LED. Supply: 6-9V DC at 100mA(nom). 

41-01500  54.10 

10MHz DFM 
DFM PRE-AMPLIFIER 
The rise time of some low frequency signals, 

even apparent square waves, is often too slow to 
gives constant readout from a DFM. The use of a 
pre-amp ensures that these signals are input to the 
DFM at the correct level and with the correct 
shape. This simple addition greatly increases the 
effectiveness of a DFM at low frequencies. 
SPECIFICATION: Frequency range: 1Hz-5MHz. 

Sensitivity: 1Hz-3MHz:20mV, 3MHz-5MHz: 40mV. 
Max input voltage: 100V (220V instantaneous). 
Power supply: 5V 8mA. Input signal: Any. Output 
signal: TTL square wave. 

41-01502  5.13 

DFM PRESCALER 
This prescaler is intended for use with the Cirkit 

10MHz DFM, although it is compatible with other 
frequency counters. The function of the prescaler 
is to divide the incoming frequency by ten and to 
shape it into a waveform suitable for the digital 
input requirements of the DFM. This enables the 
frequency range of the DFM to be extended up to 
50MHz. 
SPECIFICATION: Supply voltage: 5V DC. Nominal 

current:25mA. Frequency range: 101cHz-50MHz. 
Input sensitivity: 20mV(typical). Output:5V TTL 
level. Dimensions: 80mm x 50mm. 

41-01501  8.55 

To: Cirkit Holdings PLC, Park Lane, Broxbou rne, Hertfordshire. ENIO 7NQ. 

I enclose 85p. Please send me your latest catalogue and 3 x.,&! discount vouchers! 
. If you have any enquiries please telephone us on Hoddesdon (0992)444111. 

Name   

Address    

Area of Special Interest   

Bigger Stock. Better Service. 

2m POWER AMP 
A carefully designed 20W, 144MHz linear power 

amplifier, to boost the output of hand-held and 
transportable transceivers such as the TR2400 
IC2E, F1208, F'1290 etc. With 10dB gain to give a 
20W output from a 2W input. Automatic 
changeover relay - switched from RF sense circuit. 
High power - output relay, robust construction 
with die-cast box, plus RX pre-amp. 
SPECIFICATION: Bandwidth -3dB:144-146MHz. 

Power gain: min 10dB. Output power; 1W input: 
10W, 2W input: 20W. Supply voltage: 10-16V. Supply 
current (at 12V): <3amps-20W output. 
Input/Output impedance: 500. Size (excluding 
sockets): 122 x 96 x 44mm. Pre-amp section spec as 
2m Pre Amp Kit. 

41-01404  32.87 

2m CONVERTER 
Low noise 2m to 10m converter. This design uses 

low noise dual gate MOSFETs in the RF and mixer 
stages which, together with a TOKO pre-aligned 
helical filter and pre-wound coil, give a high 
specification and repeatable performance. 
A reliable 116MHz overtone oscillator circuit is 

followed by a double tuned stage which gives a 
very clean output, this reduces spurii to a 
minimum. As the circuit is basically linear any 
mode. AM, FM or SSB -can be converted. The 
complete circuit is built onto a double-sided PCB. 
SPECIFICATION: Noise figure: Less than 2dB. 

Gain: Min 22dB. 3dB Bandwidth:144-146MHz. IF 
Output: 28-30MHz. Input/Output impedance: 5012. 
Supply voltage: 10-16V. Supply current (at 12V): 
28mA. Size: 97 x 57x 22mm. 

41-01306  17.35 

2m Converter 
2m PRE-AMP 
Very compact low-noise MOSFET 2m pre-amp. 

The overall PCB is sufficiently small to be installed 
inside receivers or transceivers.. 
SPECIFICATION: Noise figure: Better than 1.5dB. 

Gain:18dB Min. Input/Output impedance: son. 
Size: 34 x 13x I Omm. 
KIT INCLUDES: Double-sided PCB - All resistors 

- All capacitors - MOSFET - Coils and cans. 

41-01307  3.91 
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fed& loud and dear. 
70cm CONVERTER 
70cm to 144MHz low profile converter employing 

high level Schottky diode double balance mixer, 
pre-aligned helical filter and low noise transistors. 
The complete design gives a low noise figure and 
uses pre-aligned filters and pre-wound coils to give 
repeatable performance with minimum alignment. 
SPECIFICATION: Bandwidth: 430-440MHz. RF 

Gain:8dB mm. Noise figure: <2.5dB. IF output: 144-
146MHz. Supply voltage: 10V. Supply current: 
30mA. Size: 97 x 57 x 15mm. 

41-01405  21.50 

70cm 10WPowerAmp 

70cm IOW POWER AMPLIFIER 
The current generation of UHF handheld 

synthesised transceivers have almost all the 
facilities found in mobile/base transceivers, the 
only major limitation being their output power. For 
handheld operation 1 watt or so is adequate, but 
for mobile to mobile and for use wth higher power 
repeaters, the addition power provided by the 
CIRKIT amplifier increases the range considerably. 
This is especially noticeable, as is to be expected, 
at the limits of the service area. 
The Cirkit 70cm Power Amp will boost the 

output power of hand held transceivers up to 12W. 
Automatic relay switching between TX and RX, is 
provided via the RF sense circuitry. The finished 
unit is mounted ins tough pre-drilled die-cast box, 
which provides sufficient heatsinking while 
providing a rugged low profile housing. 
SPECIFICATION: Power gain (2W I/F'): 7.2dB. 

Output power (13.8V)2W input: 10W(min). 
Saturated power output: 14W. Supply voltage: 
10-16V (13.8V nom). Input/Output impedance: 50R. 
Bandwidth:430-440MHz. Supply current: 2 amps at 
12W. Dimensions: 119 x 94 x 34mm. 

41-01505 33.82 

70cm PRE-AMPLIFIER 
This high performance pre-amp offers increased 

receiver sensitivity and a corresponding extension 
of the useful communication range. The completed 
unit is sufficiently compact to be built into virtually 
any existing receiver and does not require the use 
of any test gear when setting up. 
SPECIFICATION: 3dB bandwidth: 425-445MHz. 

Noise figure <2dB. Gain: 13dB(min). ldB 
compression: -3dBm (0 5mW). Saturated output: 
-2dBm (0.7mW). Supply voltage: 8-12V (12V nom). 
Input/Output impedance: 50R. Dimensions 50 x 10 x 
17mm. 

41-01506  4.78 

NOW AVAILABLE 
exclusively from CIRKIT, 
TAU high quality ATU kits 

and accessories. 
Full HF coverage, tunes from 1.5MHz 

continuously to 29.350MFiz. Based on the 
reknowned SPC transmatch configuration, TAU 

innovated this composite module design with large 
air-spaced capacitors rated at 5kV, tested to 7kV. 
Roller inductor infinitely variabie. Solid precision 
radio engineering. Heavy weight long life 
construction. Will tune any transmitter/aerial 

combination to optimum. A lifetime investment 
and should never need replacing. Power handling 
capabilities from a few milliwatts to above 3000 
watts PEP. Undoubtedly the finest ATU module 
available today. 

STU 5K ATU Kit  41-50500  130.00 

CABINET - custom-made for STU 5K ATU 
41-50510  62.50 

DIGITAL TURNS COUNTER 
Multi-turn, vernier scale with digital indication, for 
use with roller coaster, with or without cabinet. 
Turns counter  41-50520 27.94 

BALUNS 
To complete the ATU, we have the following 
Baluns: 

Location 
Outdoor 
Outdoor 
Indoor 
Indoor 

OB141 
OB111 
113241 
18141 

PEP 
I kW 
IkW 
200W 
I kW 

Ratio 
4:1 
1:1 
4:1 
4:1 

Stock No. 
41-50141 
41-50111 
41-51241 
41-51141 

Price 
2735 
27.55 
17.25 
2235 

ROLLER COASTER 
To complement existing equipment, covers 1-
30MFiz, 28uH inductance, tapered pitch for 10 and 
15 meters. 
Roller Coaster  41-50540 46.00 

TAUATU 

AKC AERIAL KIT 
Unique clip-on spacer system for open wire 
feeders. Patented design manufactured from an 

ultra-violet resistant poly-propylene the spacer 
can be configured to give a 75,300, 400 or 600 ohm 
system. Kit contains 20 spacers, I Tee piece and 2 
Ceramic insulators. 

AKC Aerial Kit 41-50530  12.70 

CIRKIT ELECTRONICS TOOL KIT 

Contains: 15W Soldering Iron, 2 spare bits, heat 
shunt, solder, pliers, cutters, and screwdriver. 

41-00007  15.56 

Selected Lines 
PB2720 80dB Piezo Buzzer 
10M15A 10.7MHz Filter 

FC177  LCD Freq. Meter 
CM161  Min LCD Clock 
8 x 0.3"  IC socket 
14 x 0.3" IC socket 
16 x 0.3" IC socket 
CX120P COAX relay (PCB) 
CX520D COAX relay (N type) 
CX540D COAX Relay (BNC) 
HC6010 1 OMG DMM 
HC7030 0.1% Acc DMM 
Meteor  100MHz DFM 
Meteor 600MHz DFM 
Meteor 
CS240 
TCP3 
PU3D 

43-27201 
20-10152 
39-17700 
40-80161 
28-00800 
28-14000 
28-16000 
46-90120 
46-90520 
46-90540 
56-06010 
56-07030 
56-00100 
56-00600 

1000MHz DFM  56-01000 
Antex 17W Iron  54-22300 
Weller temp cont iron  54-20007 
Weller 24V PSU for TCP3 54-20026 

Books 
The Radio Amateurs: Q & A 
Reference Manual 

Oscilloscopes: How to use 
them, how they work 

The World's Radio 
Broadcasting Stations 

The a Spectrum 
Electronics Pocket Book 
Practical Design 
of Digital Circuits 

Projects in Amateur Radio 
Active Filter Cookbook 
Beginners Guide to 
Amateur Radio 

CMOS Cookbook 
Design of Active Filters 
Design of Op-Amp Circuits 
Design of Phase-Locked 
Loop Circuits 

Design of VMOS Circuits 
Effectively Using the 
Oscilloscope 

Foundations for Microstrip 
Circuit Design 

Handbook of Electronic 
Tables Formulas 

TTL Cookbook 
TV Antennas and Signal 
Distribution Systems 

0.55 
2.10 
20.00 
8.25 
0.12 
0.13 
0.13 
11.96 
26.98 
26.98 
33.00 
43.00 
95.00 
121.00 
165.00 
5.20 
17.63 
30.74 

02-02157  5.95 

02-21300  4.35 

02-11564 
02-00100 
02-21309 

02-11831 
02-21304 
02-21168 

02-11262 
02-21398 
02-21539 
02-21537 

7.00 
5.95 
7.50 

10.45 
3.80 
12.70 

4.50 
11.85 
10.15 
9.30 

02-21545  9.30 
02-21686  10.15 

02-21794  9.30 

02-79447 21.00 

02-41532  11.00 
02-10358  11.00 

02-21584  10.15 



PRODUCT NEWS   
'DOCTOR DX' 

With this module plugged 
into the rear of a Commodore 
64, an amateur radio trans-
ceiver appears on your TV 
screen in colour graphics. 
Touch the function keys and 
the tuning scale moves up 
and down. Touch other func-
tion keys and the transceiver 
switches bands. 
Listen to the loudspeaker, 

and you will hear stations 
sending Morse as you tune 
across them — complete with 
background noise. You are in 
the middle of a CO worldwide 
DX contest,  with  stations 
working each other, calling 
CO etc. If you enter your 
latitude and longitude and 
time of day at the beginning, 
you will find that the coun-
tries you hear are appropriate 
to the propagation from your 
location  at  a  sunspot 
maximum. 
All 304 DXCC countries are 

represented, with a density 
weighted according to the 
amateur radio population of 
each country. 
Plug  a Morse  key into 

'Doctor DX' and you can call 
each station. If your operating 
is good it will call you back 
with a full contest exchange 
and your score is kept on the 
screen. At the top of each 

PLL VIDEO AMPLIFIER 
The eyes and ears of tele-

vision viewers are becoming 
more and more discerning. In 
order to prevent mutual inter-
ference between picture and 
sound signals, Siemens has 
equipped the new TDA6000 
video amplifier for the IF 
stages  in  TV  sets  with 
'genuine FPLL (frequency-
phase-locked loop) synchro-
nous demodulation'. 
This ensures, no matter how 

demanding  the  test  card 
(even with the most intricate 
patterns), a weighted inter-
carrier signal to noise ratio of 
50dB.  Even  with  super-
imposed text, there is no 
longer any 'crackle' from the 
speaker. 
The new IF module takes its 

place alongside seven other 
amplifiers, designed with a 
standard  board  layout  to 
facilitate chassis production 
on a modular basis. In addi-

tion to the TDA2440 (PNP 
tuner) and the TDA2441 (NPN 
tuner), there are the TDA2450 
(for multi-standard TV sets 
with  positive  or  negative 
modulation),  the  TDA 
5400/5410  (PNP/NPN  tuner 
with switchable phase), the 
TDA5430 with separate feed 
voltage (30V) for the AFC 
section, and the TDA5510 with 
DIN-standard VCR interface 
and internal VCR switching. 
The TDA6000's values rep-

resent, for the first time ever, 
'hi-fi' equivalent standards 
for  picture  and  sound 
(10 differential  phase,  1% 
differential  gain — typical 
values for a dc tuning range of 
1MHz and 150% AM-modula-
tion). Thanks to the linear 
design which all these ampli-
fiers have in common, it is 
possible to incorporate SAW 
filters with a sound porch of 
only -10dB (as opposed to 
-26dB previously). These mod-

ules contribute significantly 
to  the  improvement  and 
reliability  of  picture  and 
sound quality. 

Siemens Limited, Siemens 
House, Windmill Road, Sun-
bury-on-Thames,  Middlesex 
TW16 7HS. Tel: (09327) 85691. 

band are slow Morse stations, 
while at the bottom are faster 
and more 'expert' stations. 
For people who want to 

learn contest operating skills, 
or simply improve their Morse 
without the embarrassment 
of doing it on the air, 'Doctor 
DX' is the answer. 

Currently attracting rave 
reviews  in the  American 
amateur radio press, 'Doctor 
DX' is available in the UK at 
£96.95 inc VAT, plus £1.50 P&P. 

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

MIRACLE MODEM 
The Modem WS2000, manu-

factured by Miracle Technol-
ogy  (UK)  Ltd,  has  now 
received BABT approval for 
use  with  both  standard 
telephones  and  selected 
PABX systems. 
BABT  (British  Approvals 

Board  for  Telecommunic-
ations) approval means that it 
can now be used with tele-
communications systems run 
by British Telecom, to gain 
instant access to the world of 
information technology. 
Incorporating the capabil-

ity of both CCITT and BELL 
Standards (where regulations 
allow) the WS2000 can link 
virtually any computer or data 
terminal with any other, any-
where in the world, for high 
speed transfer of data. This 
modem can run 75, 300, 600 
and 1200 baud. 
Full two-way telex facilities 

are now available to the 
WS2000 user at a fraction of 
the cost of setting up a 
conventional telex system. 

Prestel & Micronet, Telecom 
Gold and a host of private 
bulletin boards worldwide are 
instantly accessible with the 
WS2000,  plus  high  speed 
user-user and terminal-main-
frame links. 
Among expansion acces-

sories available are autodial 
and autoanswer and an add-
on chip set which allows full 
computer/software control of 
the modem. Intelligent con-
trol  interfacing,  battery 
power, acoustic coupling and 

POWER 

TK DATA • 

Rx DATA 

CARRIER j 

ON LINE 

TechAolo,n, 

TTL RS232 interfacing can 
also be added, subject to 
BABT regulations. 
The Modem WS2000 is avail-

able from computer dealers 
throughout England and in 
many  other  countries,  or 
direct from the manufacturer, 
and costs just £150. 

For further information, con-
tact Miracle Technology (UK) 
Ltd, 10-12 St Peter's Street, 
Ipswich IP1 1XB. Tel: (0473) 
50304/5. 

-- LOCAL TEST 

odem WS 2000 

AAK. 
300 rOLL 

*0 

TAPE HEAD CLEANER 
Ensuring  peak  response 

and high quality reproduc-
tion,  Electrolube's  Video 
Tape Head Cleaner is a high 
quality  safety  solvent 
designed  for  use  on  all 
magnetic tape heads. 
The cleaner loosens and 

removes  accumulated 
deposits of dirt and tape 
oxide and dries quickly with-
out leaving any residues on 
the tape. 
The solvent is non-flamm-

able, can be used on plastics, 
rubbers, etc, without fear of 
damage, and is completely 
non-conductive. 
The  video  tape  head 

cleaner can be used for tape 
heads on video, tape, cas-
sette and audio recorders and 
is ideal for use in the data 
processing, word processing 
and computer areas. 
The solvent comes in handy 

110 gram aerosols and is 
conveniently  applied  by 
spraying directly on to the 
heads and mechanisms. In 
addition, the cleaner is ideal 
for spraying onto cleaning 
tapes and other tape cleaning 
devices such as cotton buds 
or felt and chamois leather 
sticks. 

Electrolube Limited, Blakes 
Road,  Wargrave, Berkshire 
RG10 8AW. 
Tel: (073 522) 3014. 
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 PRODUCT NEWS 
EPROM PROGRAMMER 
An extremely powerful and 

versatile intelligent EPROM 
programmer has been laun-
ched by Devon-based elec-
tronic  equipment  manu-
facturers GP Industrial Elec-
tronics. 
Called the XP640, the unit 

has been designed to provide 
advanced programming and 
editing  facilities  for  all 
EPROMs and EEPROMs in 
common use, but without the 
addition of personality cards 
or modules which are so often 
required with other program-
mers currently on the market. 
The XP640 boasts a host of 

facilities. Its multi-page video 
output and 16 character dis-
play  enables  editing  and 
programming data to be pre-
sented  as  comprehensive 
visual displays. Memory is a 
massive 64K x 8 RAM, and 
both 8 and 16 bit programming 
can be accommodated. The 
RS232C interface supports 16 
formats  with  transmission 
rates up to 19.2K baud. 
The XP640 incorporates all 

fast programming algorithms, 
to ensure the highest possi-
ble programming speeds, and 
a code lock key, which locks 
the machine out of edit mode 
to  prevent  inadvertent or 
unauthorised use. 
Amongst  other facilities, 

the comprehensive RAM edi-
tor features; ASCII display, 

page  select,  define/shift/ 
copy/fill block, split, shuffle, 
insert, delete, search and 
replace. 
The XP640's remote control 

feature allows full operation 
of the unit by remote. 

The price of the XP640 is 
£795. 

GP  Industrial  Electronics, 
Unit E, Huxley Close, Newn-
ham Industrial Estate, Ply-
mouth. Tel: (0752) 342961. 

LIGHTWEIGHT dc FAN 
The 814 is a 24 volt dc 

equipment fan from Papst 
that  measures only 62mm 
square and weighs less than 
3 ounces — so light that it can 
be mounted directly onto a 
printed circuit board. 
The 814 will operate from a 

supply voltage varying from 
16 to 30 volts dc and produces 
40m3 /h airflow at the nominal 
operating voltage of 24 volts, 
at which voltage the power 
consumption is 3 watts. 
This high performance per 

unit size is possible due to 
refinements in the design of 
the new seven blade impeller, 
and to significant new con-
cepts in venturi design. 
The 814 operates at 5300rpm 

and the rugged, high quality 
ball bearing system ensures 
an anticipated life in excess 
of 25,000 hours at the max-
imum operating temperature 
of 65°C. 
Whilst ideal for hot spot 

cooling, this new fan is also 
suited  for  applications  in 
modern microcomputer sys-
tems, small amplifiers and 
portable  electronic  equip-
ment — in fact wherever 
effective cooling is required 
and available space is at a 
premium. 

Papst Motors Limited, East 
Port way, Andover, Hampshire 
SP10 3RT. Tel: (0264) 53655. 

CRYSTAL TIME BASE 
A new kit, for a 50Hz crystal 

timebase  manufactured  by 
Velleman, is now available 
from Electronic and Compu-
ter Workshop Ltd. 
This high accuracy unit will 

produce a constant amplitude 
of output irrespective of sup-
ply voltages over the range 
7 to 20V.  It is a useful 
extension  to  the  micro-
processor timer (also avail-
able as a kit, this is a versatile 
timer that can control up to 20 
functions), or for use with 
other time controlled devices 
requiring a high accuracy 
50Hz synchronising signal. 
With a CMOS circuit, spe-

cifications  include  a 5mA 
supply current and a crystal 
frequency of 3.2768MHz. 

Electronic & Computer Work-
shop  Ltd,  171  Broomfield 
Road,  Chelmsford,  Essex 
CM1 1RY. Tel: (0245) 262149. 

DELTA ONE TRANSCEIVER 
Amongst the new Nevada 

934 Professional Series of 
934MHz Personal Radio (CB) 
equipment  now  being 
introduced is the Delta One 
transceiver, a unit produced 
in collaboration with Cyber-
net,  a Japanese company 
well-established as a manu-
facturer  of  high-quality 
equipment. 
Sleek, robust, and above all 

reliable,  the  transceiver 

incorporates scan and mem-
ory facilities, high SWR pro-
tection, and has a socket for a 
large extension S-meter. 
Made to the high quality 

necessary for good results at 
this frequency, the Delta One 
is supplemented by a full 
range of equipment made to 
similar standards. 
Various antennae are avail-

able, including a high-gain 
12 element loop yagi for base 
use.  Other  accessories 

include a mast-head pre-amp 
with a very low noise figure, 
and an SWR/power meter. 
With the introduction of 

Nevada's  Professional 
Series, the users of this band, 
mainly serious enthusiasts 
and businessmen, can now 
obtain good quality equip-
ment at an affordable price. 

Telecomms,  189  London 
Road, North End, Portsmouth 
P02 9AE. Tel: (0705) 662145. 
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PRODUCT NEWS  
THIN KJET 

PERSONAL PRINTER 
Rapid Recall have received 

their first delivery of the new 
and widely publicised Hew-
lett-Packard ThinkJet printer. 
The  very  quiet  printer 

employs new technology to 
out-perform all other dot mat-
rix printers in the same price 
range. 
The ThinkJet prints at 150 

characters per second using 
an 11 x 12 character cell to 
achieve excellent resolution. 
It is compatible with the 
raster scan graphics output 
generated by HP personal 
computers,  and  prints 
graphics at 192 dots per inch. 
Both friction and pin feed 

paper handling is included as 
standard, allowing either fan-
fold or cut sheet paper to be 
used. 
The user replaceable print 
head  incorporates an  ink 

reservoir and a chip with 12 
resistor controlled nozzles 
which control the ink spray. 
After about 500 pages of 
printing — that's about a 
million characters — the print 
head is discarded and a new 

one snapped into place. 
There are four character 

styles that can be selected 
from the host computer: com-
pressed, normal, bold and 
expanded, which provide 142, 
80, 71 and 40 characters per 

line respectively. 
The ThinkJet is very small, 

measuring only 29.2 x 20.6 x 
8.9cm (about the size of an A4 
sheet of paper), and has a 
noise output of only 50dB (A). 
The  version  that  Rapid 

Recall currently have in stock 
has an HP-IB interface, which 
is suitable for use with Hew-
lett-Packard  computers or 
with  instrumentation  and 
control systems employing 
the IEE 488 bus. 
Versions with other inter-

faces will be available in the 
near future—the HP-IL model 
is expected by November 
1984, with the Centronics 
model following closely. The 
serial RS232C model will be in 
stock by early 1984. 

Rapid Recall Limited, Rapid 
House, Denmark Street, High 
Wycombe, Bucks HP11 2ER. 
Tel: (0494) 26271. 

CONTROL SWITCHES 
A new range of control 

switches is available from 
Quiller Components Ltd. 
The  switches,  featuring 

pushbuttons, keys and selec-
tors, joysticks and emergency 
stop operators are manufac-
tured by Breter of Italy and 
finished  in  thermoplastic 
material to complement the 
range  of  metal  switches 
already available. The ther-
moplastic element combines 
low cost with high quality to 
produce excellent thermal 
and dielectric properties. 

Use of snap-on contact 
blocks ensures that any cir-
cuit arrangement is possible. 
Contacts are rated at 10A 250V 
ac and feature high con-
ductivity silver alloy contacts, 
providing  excellent resist-
ance to wear and welding. 
Available with 22mm dia-

meters, the control switches 
are manufactured in com-
pliance with the relevant IEC, 
CEE, BSI and VDE standards. 

Quiller Components Ltd, 85 
Stanley Road, Bournemouth 
BH1 4SD. Tel: (0202) 303424. 

SINGLE CHIP MODEM 
New from AMI is a single 

chip 300 baud full-duplex FSK 
(frequency  shift  keying) 
modem. 
Compatible with the Bell 

103/113, AMI's S3530 is a new 
CMOS device which func-
tions either as a full-duplex 
FSK or, by reversing the 
polarity on one input pin, as a 
CCITT V.21 modem circuit for 
international applications. 
Unique to the modem is an 

on-chip RS232C control inter-
face, which eliminates the 
need for the extensive dis-
crete  circuitry  commonly 
required to implement the 
modem  handshaking func-
tion. This feature results in a 
compact, inexpensive stand 
alone modem. 
An automatic-abort func-

tion prevents the S3530 from 
tying up a system should 
there be difficulty in estab-
lishing a data link. If no carrier 
is detected after the device 
has been put into an answer 
or originate mode, it aborts 
the call and disconnects the 
telephone line. Other fea-
tures include transmit and 
receive filtering, and an auto-
matic answer/originate mode 
selection. 
The S3530 modem has been 

designed for stand alone 
applications, as well as for 
integration into terminals and 
computers. It requires an 
external 3.58MHz crystal, giv-
ing a 4.8KHz output for UART 
(universal  asynchronous 
receiver-transmitter)  inter-
face applications. Requiring 
only a +5 volt supply and 

dissipating only 110mW the 
S3530 is especially suited to 
portable / battery-powered 
systems. 

AMI  Microsystems  Ltd, 
Princes  House,  Princes 
Street,  Swindon,  Wiltshire 
SN1 2HU. Tel: (0793) 37852. 

MODEM 84 
The Modem 84 from Watford 

Electronics is a full duplex 
direct connect system (ie is 
not acoustically coupled via a 
handset) which offers a cheap 
way of connecting up with 
Prestel, Micronet etc, and is 
fully BT approved. 
As well as receiving and 

transmitting data at 1200 and 
75 baud  respectively, the 
Modem 84 can also send at 

1200  baud  in  half-duplex 
mode. 
Also available is advanced 

software on ROM to control 
the Modem, which offers a 
high  specification  at  an 
impressive price. 
The system is easily instal-

led by plugging in the ROM 
and connecting the lead from 
the Modem to the computer's 
RS423 port. 
The Modem 84 and software 

ROM,  plus comprehensive 
manuals, are available for 
£82.00 plus £2.50 carriage. The 
software alone is available for 
£20.00, and the Modem with-
out software for £62.00 plus 
£2.50 carriage. 

Watford  Electronics,  33/35 
Cardiff Road, Watford, Herts 
WD1 8ED. Tel: (0923) 40588. 
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 PRODUCT NEWS 
PORTABLE IRON 

Greenwood  Electronics 
recently  launched  a 
revolutionary  new  butane 
powered portable soldering 
iron, the Oryx Portasol, at 
I nternepcon. 
Little bigger than a felt tip 

pen, the Portasol works on 
entirely different principles 
from  conventional  gas-
powered irons. There is no 
flame during operation, the 
chemical  energy  of  the 
butane gas being converted 
directly to heat by means of a 
patented catalytic converter 
in the solder tip. Conversion 
rate is adjustable to provide 
control over tip temperature 
and, at its maximum setting, 
the  iron  delivers  power 
equivalent to a 60 watt elec-
tric soldering iron, the tip 
temperature  being  adjust-
able between 250 and 450°C. 
The Oryx Portasol iron will 
run for up to 60 minutes on its 
internal  gas  supply,  and 
refuelling is identical to fill-
ing a gas cigarette lighter. 

The  same  principles that 
make gas cigarette lighters 
safe are applied to the Por-
tasol. 
The Oryx Portasol can be 

carried in the pocket. It is 
supplied with a protective cap 
and is immediately ready for 
use, the cap including an 
igniter to start the catalytic 
conversion. 
The introduction of this 

compact new iron brings a 
new dimension to soldering. 
Equally  invaluable to the 
engineer, the wireman, the 
repairer and the hobbyist, the 
Portasol offers the advantage 
of eliminating all  risk of 
electrical damage to sensi-
tive components. Its dimen-
sions are 175mm long by 
19mm in diameter. 
Replacement tips — which 

include the converter — are 
readily available. 

Greenwood  Electronics, 
Portman  Road,  Reading, 
Berks RG3 1NE. Tel: (0734) 
595844. 

COMPUTER CARE KIT 
Memorex (UK) Ltd, one of 

the world's leading suppliers 
of IBM compatible equip-
ment, have launched a new 
range of computer care pro-
ducts. 
Developed specifically for 

the home computer enthu-
siast and the semi-professio-
nal user by Memorex's Media 
Retail Division, the Computer 
Care Kit will be available from 
major retailers and indepen-
dent stores. 
The comprehensive range 

of products consists of: VDU 
and TV screen cleaning kit, 
comprising twenty foil sealed 

sachets of cleaning tissues 
and two anti-static cloths, 
priced at £4.95: case and 
keyboard cleaning kit, also 
priced at £4.95, comprising 
aerosol spray foam, cleaning 
cloth and cotton buds: disc 
drive and head cleaning kit 
with ten disposable head 
cleaners and aerosol spray 
cleaner for wet  and  dry 
action, costing £9.95: and a 
storage case for 51/4in floppy 
discs, costing £2.25. 

Memorex (UK) Ltd, 96-104 
Church Street, Staines, Mid-
dlesex TW18 4XU. Tel: (0784) 
51488. 

dc/dc CONVERTER 
A 12 volt to 24 volt dc to dc 

power converter has been 
introduced by Philips Test 
and Measuring for use with 
many of its popular compact 
portable oscilloscopes. 
The  PM8905  converter 

enables the PM3212, PM3215 
and  PM3217  25MHz  and 
50MHz series, the PM3254 
75MHz field-service models, 
the  PM3267  100MHz  low 
cost/high performance scope 

and the PM3305 35MHz gl itch-
capturing  digital  storage 
oscilloscope, to be powered 
from standard 12 volt car 
batteries. 
The 12 volt dc input of the 

converter is fully insulated 
from the output and pro-
tected against short-circuits, 
overload or incorrect polarity 
of the input voltage. The 
converter unit, which weighs 
only about half a kilogram, 
can be attached to the oscillo-
scope or used separately. It 
meets  all  the  standard 
environmental tests applied 
to Philips' instruments. 

Pye Unicam Ltd, York Street, 
Cambridge CB1 2PX.  Tel: 
(0223) 358866. 

VIDEO PRINTER 
A  new  video  printer 

recently announced by Nuc-
lear Enterprises enables a 
high resolution paper record 
to be produced of virtually 
any image projected on a 
raster-scanned video display. 
The printer — designated 

TP95 — can be used to supple-
ment the computer printer in 
those  applications  where 
graphic information from the 
display needs to be recorded 
on paper. 
The standard print area is 

171 x 228mm and resolution is 
selectable up to six dots per 
millimetre, giving remarkable 
picture quality. 
The TP95 is virtually silent, 

requires no warming up and 
uses thermal paper which is 
very easily loaded into the 
high  precision  feed 
mechanism. 
Only a single coaxial con-

nection  is required when 
using composite video sig-
nals, but separate video sig-
nals may also be used if 
necessary. 
The picture position and 
intensity may be adjusted by 
the user to his own require-
ments and a self-test function 
may be selected which prints 
a standard  test  pattern. 

Additional  monitoring 
ensures that an alarm sounds 
in the event of malfunction or 
mis-operation. 
The TP95 is self contained 

and is 400mm wide, 168mm 
high and 426mm deep. It 
operates from a standard 
220/240V 50Hz mains supply 
and  consumes  250W 
maximum. 
Nuclear Enterprises is part 

of the Measurement Division 
of Thorn EMI Electronics. 

Nuclear Enterprises Limited, 
Bath Road, Beenham, Read-
ing, Berkshire RG7 5PR. Tel: 
(0734) 712121. 
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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 
LM72314 dil  50p 

EPROMS/MEMORIES 
27128-300nS  £18.00 
2764 INTEUFUJITSU 30Ons £6.50 250nS  £7.00 
2716,2708,1702 EX EQU1PMENT£2  10/£17.00 
2732A-3 NEW £3.50 EX EQPT  £2.50 
2114 EX EQPT 80p 4116 EX EQPT  70p 
4164-150nS £4 MC6810P  £1.00 

POWER TRANSISTORS 
T1P141,142,147 Elea T1P112,125,42B  2/C1.00 
TIP35B £1.30 TIP35C  £1.50 
SE9302 100V 10A DARL SIM TIP121  2/C1.00 
2N3055 Motorola  50p 5/C2.00 
2N3055 Ex eqpt tested  4/C1.00 
Plastic 3055 or 2955 equip. 50p  100/C30.00 
2N5302 NPN 30A 60V SIM 2N3771  80p 
2N3773 NPN 25A 160V  £1.80 10/C16 

DISPLAYS 
Futaba 4 digit clock fluorescent display 
FLT-02-8 also 5-LT 16  £1.50 
Futaba 8 digit calculator fluorescent 
display 9CT-01-3L  C1.50 
LCD Clock display 0.7" digits  £3.00 
Large Clock display 1" digits  £3.00 
7 seg 0.3" display comm cathode  2/C1 

MISCELLANEOUS 
1.25" Panel fusehcilders   5/C1.00 
STAINLESS STEEL HINGES 14.5" BY 1" OPEN 
£1.00 each   10/C7.00 

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

WOUND POT CORES 
with adjuster unused 
RM7 LA4245  3/C1.00 
RM8 LA4344  2/C1.00 
MAINS TRANSIENT SUPPRESSORS 245V  3/£1.00 
TOK KEY SWITCH 2 POLE 3 XEYS 
ideal for car/home alarms £3 £100+  £2.00 
12v 1.2w small wire ended lamps 
fit AUDI/VW TR7 VOLVO SAAB  10/C1.00 
14v 0.75w MES lamps  8/C1.00 
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 
TT CASS RECORD/PLAY AMP+cct  £2.00 
Stereo cassette deck  £5.00 
Stereo cass R/P head  £2.50 
Mono head £1 Erase head  50p 
Thermal cut-out 50C, 77'c or 85'c  70p 
Thermal fuse 121'C 240v 15A  5/C1.00 
Vero pins fit 0.1" Vero  200/C1.00 
Double sided PCB pins  200/C1.00 
T0220  Micas  +  bushes  10/50p  100/£2.00 
T03 Micas + bushes  10/50p 
RELAYS 240v AC coil PCB mounting 
2 pole changeover £1 3pole c/o  £1.00 
Varley 24v dc 4p c/o relay  80p 
Fig 8 mains cassette leads  3/C1.00 
KYNAR wire wrapping wire 20z reel  £1.00 
PTFE min screened cable  10m/C1.00 
TOKIN MAINS RFI FILTER 250v 15A  £3.00 
TDK MAINS RFI FILTER 115v 15A  £1.00 
IEC CHASSIS PLUG/RFI FILTER 10A  £3.50 
Epoxy potting compound 509  £2.00 
Mercury tilt switch small  £1.00 
Min rotary sw 4p c/o 1/8" shaft  2/C1.00 
Thorn 9000 TV audio o/p stage  2/C1.00 
10m7 CERAMIC FILTER. 50p  100/C20.00 
6m CERAMIC FILTER  - 50p 100/C25 

240v AC FAN 4.6" SQUARE NEW  £5.50 (£1) 
240/115v AC FAN 4.6" SQ NEW  £7.00 (£1) 
12v DC Brushless fan reversible 
2.5" sq 2" deep QUIET  £9.00 
KLIPPON terminal block EKS 12/4 
12way 20A term block  3/C1.0 

BELLING-LEE 12way block L1469  4/C1.00 
POTENTIOMETERS short spindle 
2k5 10k 2m5 Lin  5/C1.00 
500k 1in 500k log long spindle  4/C1.00 
40KHZ ULTRASONIC TRANSDUCERS 
EX-EQPT NO DATA  PAIRC1.00 
STICK-ON CABINET FEET  20/C1.00 
T03 TRANSISTOR COVERS  10/C1.00 
TRANSISTOR MOUNTING PADS T05/T018 £3/1K 
D1L REED RELAY 2 POLE N/O CONTACTS  £1.00 

RECTIFIERS 
120v 35A stud  50p 
12FR400 12A 400v small stud  4/C1.50 
BY127 1200V 1.2A  10/C1.00 
BY254 800v 3A  8/C1.00 
BY255 1300v 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 ea.10/C16.00 
25A 400v bridge £2.50  10/£22.00 

S C Rs 
MCR72-6 400v £1 BTX95 800V 15A  £1.50 
BTX95 800v 15A  £1.50 
35A 800v stud  £2.00 
70A 500v large stud  £3.00 
MCR106 equiv 4A 400v 40p ea   100/£20.00 
2N5061 800mA 60V TO92  4/C1.00 
T1CV106D .8A 400v T092 3/£1   100/C15.00 
MEU21 Prog unijunction  3/£1.00 

TRIACS  diacs 25p 
TXAL225 8A 400v 10mA gate  2/C1 100/C35 
TXAL228 8A 400v isol tab  2/£1.00 
25A 400v ex eqpt tested  £1.50 

CONNECTORS (Ex EQPT price per pair) 
'D' 9 way £1; 15 way £1.25; 25 way £2.00 37 way £2; 50 
way £3.50; covers 50p ea 
NEW 25 way PCB SKT  £1.00 
09 PCB PLUG 90 deg  £1.50 
0.1" double sided edge connector 32 way 
ideal ZX81/SPECTRUM  £1.30 

0.1" d/sided pcb plug 24+25 way  £1.50 
2 pole sub min connectors ideal radio 
control RS 466/472/488/343  5 pairs/C2.00 

IDC CONNECTORS 
25 WAY 'D' PLG/SKT 37 'D' PLUG  ea £2.00 
20 WAY SOCKET (BBC USER PORT)  £1.00 
26 WAY SOCKET (BBC PRINTER)  £1.50 
34 WAY SOCKET (BBC DISC DRIVE)  £2.00 
40 WAY SOCKET  £2.00 

IDC CARD EDGE CONNECTORS 
D/S EX-EQPT 
34 WAY (FITS DISC DRIVE PCB)  £3.00 
40 WAY (FITS CENTRONICS 739 PCB)  £3.00 
50 WAY  £3.50 

WIRE WOUND RESISTORS 
W21 or sim 2.5W 10 OF ONE VALUE FOR  £1.00 
1R0 2R0 2R7 3R9 5R0 1OR 12R 151=1 18R 20R 27R 33R 
36R 47R 120R 180R 200R 330R 390R 470R 560R 680R 
820R 91OR 1K 1K15 1K2 1K3 1K5 1K8 2K4 2K7 3K3 10K 

W22 or sim 6 watt 7 OF ONE VALUE for  £1.00 
R22 1R5 9R1 10R 12R 20R 33R 51R 56R 62R 120R 180 
270R 390R 560R 6213R 1K 1K2 2K2 3K3 3K9 10K 

W23 or sim 9 watt 6 OF ONE VALUE for  Cl 

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

W24/ sim 12 watt 4 OF ONE VALUE for  M OO 
R50 2R0 1OR 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/£26.00 
T1L81T018 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 o/c)  50p 
RPY58A LDR 50p 0RP12 LDR  85p 
LEDs RED 3mm or 5mm  12/£1 100/C6.00 
GREEN or YELLOW 3 or 5mm 10/£1  100/C6.50 
FLASHING RED 5mm  50p.100/C30.00 

DIODES 
1N4148  100/C1.50 
1S3740 Germanium  100/C2.00 
1N4004 or SD4 1A 300v  100/C3.00 
1N5401 3A 100V   10/C1.00 
BA157 1A 400V Fast recovery  100/C2.50 
BA159 1A 1000V Fast recovery  100/C3.50 

MULTI TURN PRESETS 
1OR 2OR 100R 200R 500R  40p 
2K 5K 22K 50K 100K 200K 

IC SOCKETS 
8 pin 12/£1; 14 pin 10/£1; 18/20 pin 7/£1; 100/£12; 
1k/£80; 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 for 50p 

SOLID STATE RELAYS 
NEW 10A 250v AC 
zero voltage switching 
control voltage 8-28v DC  £2.50 
VARIAC 0 to 130v 6A new uncased  £6.00 

POLYESTER/POLYCARB CAPS 
10n/15n/22n/33/47n/68n 10mm rad  100/C3.00 
100N 250V radial 10mm  100/£3  1000/£25.00 
1u 250v C280  5/£1  100/C10 
1u5 P/carb 15mm rad  100/C5 (£1) 
2u2 160v rad 22mm  100/C10 (£1.50) 
470n 250v AC X rated rad  4/C1.00 
33n 250v AC X rated rad 15mm  10/C1 
10n 250v AC X rated rad 10mm  10/C1.00 
100n 600V SPRAGUE axial 10/£1  100/£6.00 

BEAD THERMISTORS 
GLASS BEAD NTC Res C. 20'c  80p 
250R 1K2 50K 220K 1M4 
R53 THERM1STOR  £2.00 

BEAD TANTALUM CAPS 
47u 3V 68u 6V 12/£1  100/C6 
2u2 20V 8/£1  100/£8.00 

SMALL AXIAL CERAMIC CAPS 
50V 
15p 18p 22p 27p 33p 47p 68p 82p 470p in 10n(25V) 

100/C3.00 

MONOLITHIC CERAMIC CAPS 
100N 50v 100/£5 10N 50V  100/£3.00 
470N 50V 100/£7 1uF 50V  100/£8.00 

STEPPER MOTOR 4 PHASE 2 
9v WINDINGS 

1K8 10K  £3.50  10/£35.00 

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

MIN ORDER £2.50  OFFICIAL ORDERS WELCOME 
UNIVERSITIES COLLEGES SCHOOLS GOVT DEPARTMENTS 

P&P AS SHO WN IN BRACKETS (HEAVY ITEMS) 
50p OTHER WISE (LIGHT ITEMS) 

ADD 15% VAT TO TOTAL 

ELECTRONIC COMPONENTS BOUGHT FOR CASH 
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NEWS DESK 
Innovation development 
A call for closer collabora-

tion between manufacturing 
industry  and  academic 
sources of innovation, with 
the aim of reversing Britain's 
declining share of worldwide 
investment in high-technol-
ogy research and develop-
ment and to stem the flood of 
British inventions to competi-
tive countries, was made this 
week by Stanley Grinstead, 
Chairman of Grand Metropo-
litan PLC. 
Announcing his company's 

plans to build a £1 million 
Innovation  Development 
Centre  on  the  Surrey 
Research Park, Guildford, Mr 
Grinstead said that while 
British inventions still pro-
liferated,  too  many  were 
being  forced  overseas 
through lack of funding by UK 
industries, or failed because 
the inventor was unable or 
unwilling to concentrate on 
the commercial development 
of his idea. 
As one example of the 

extent of other industrialised 
nations' exploitation of Brit-
ish  ideas,  Mr  Grinstead 
quoted a recent report pub-
lished by the Japanese gov-
ernment which claims that of 
all the postwar sources of 
industrial growth in Japan, 52 
per cent are British, 22 per 
cent American and only 6 per 
cent have originated in Japan 
itself. 
Grand Metropolitan believe 

that  their  Innovation 
Development Centre, which 
will be ready for occupancy by 
March 1985, will be the first of 
its kind in the UK and will fill a 
very clear gap in the needs of 
British innovation develop-
ment. 
'Our primary objective is to 

help inyentions from British 
universities, research insti-
tutes and other sources of 
original thinking, to become 
marketable products which 
will form the basis of new 
British industries in the field 
of high technology', says Mr 
Grinstead. 'What we are look-
ing for are new ideas or major 
modifications of existing sys-
tems or processes which can 
not  only  be  practically 
developed in the Innovation 

GRAND METROPOLITAN 
INNOVATION DEVELOPMENT CENTRE 

Development  Centre,  but 
which also have, as an end 
product, something which is 
sufficiently  commercially 
viable to form the basis of a 
successful new company'. 

Home computer growth 
The phenomenal growth in 

the personal computer mar-
ket since 1980 is expected to 
stabilise in the next five 
years, according to a new 
Market Assessment Product 
Group Report, the first full 
market study carried out. 
Sales levels for home compu-
ters are forecast to rise to a 
peak of 1.9 million units this 
year, but are likely to fall off to 
1.2m by 1988. This, however, is 
not seen as an indication of 
the demise of the home 
computer, merely of the mar-
ket becoming mature. 

'In the longer run', the 
report states, 'it is conceiv-
able that home computers 
will become major items of 
household  equipment.  An 
expansion of computer use 
beyond games to include 
domestic  management  is 
quite feasible. As a home 
work station, with a link to the 
place of employment, compu-
ters in the home have a strong 
future. This will expand and 
change the potential market 
considerably towards the end 
of the forecast period.' 
The rapidly growing market 

for  home  computers  has 
attracted a host of entrants 
and brands. At present there 
are around 38 brands of 
computers on the market, 
many of which are relatively 
small and lack the public 
awareness  of  established 
names. 

How long they will survive is 
a matter of debate, but a 
reduction in the number of 
models  available  seems 
inevitable: 'The major estab-
lished brands should escape 
virtually unscathed, but smal-
ler ones look vulnerable, par-
ticularly if MSX quickly gains 
popularity.' 
Sinclair  remains  undis-

puted market leader with 43 
per cent market share, fol-
lowed by Commodore (22 per 
cent) and Acorn (and BBC) (10 
per cent). 
Market Assessment Pro-

duct Group Report No 35, 
Personal Computers includes 
a market overview and sub-
market reports on home com-
puter peripherals, home com-
puter software and personal 
home computers, and is avail-
able from Market Assessment 
Publications, 2 Duncan Ter-
race, London Ni 8BZ. Tel: 01 
278 9058. 

Graphics and CAD systems 
A new British company, 

Data-Graphic Ltd, has been 
set up to design, manufacture 
and market a complete range 
of advanced computer pro-
ducts for the rapidly growing 
graphics and CAD markets. 
With its Headquarters in 

Cwmbran, Wales, the new 
company has been formed by 
Gerry Tuffs, former Chief 
Executive of computer termi-
nal manufacturer Data Type, 
who has wide experience in 
the computer and CAD sys-
tems marketplace. 
Data-Graphic have recently 

launched two new products 
into the UK market — PCB 
Draughtsman II, a low cost 
colour CAD system for PC 

board designers developed 
jointly with a US corporation, 
and a graphics subsystem, 
which enables an IBM PC to 
be transformed into a power-
ful CAD workstation for less 
than £6,000. 
Gerry Tuffs, who becomes 

Chairman and Chief Execu-
tive of Data-Graphic, com-
ments, 'In our first year we 
plan  to  establish  Data-
Graphic as a leading compu-
ter graphics and CAD systems 
supplier... as part of our 
development  program  we 
plan to move rapidly towards 
UK sub-assembly with local 
component sourcing. 
'It is our intention to build 

up our product line quickly in 
the CAD/graphics area, and 
we have established an R&D 
development  team  in 
Cwmbran to work on both 
hardware and software.' 
Funding for the company, 

which has a £100,000 issued 
share  capital,  has  come 
entirely from the company's 
management team. 

London Teleport 
The London Teleport, Brit-

ish Telecom International's 
satellite earth station in the 
Docklands,  was  officially 
opened on 9 October by two 
of Britain's astronauts, Mr 
Christopher Holmes and Lt 
Col Richard Farrimond. 
The Teleport, the world's 

first international earth sta-
tion to be installed in a city, 
currently transmits six tele-
vision channels to cable TV 
networks around the UK and 
Europe. 
The  programmes  are 

beamed  to  satellites  in 
geostationary  orbit  some 
22,300  miles  above  the 
equator, and received back by 
cable networks in the UK and 
around Europe a quarter of a 
second later. 
As well as offering con-

siderable potential for the 
development of further cable 
TV distribution, the Teleport 
will also be able to provide 
specialised  communication 
services for London's busi-
ness community, including 
video-conferencing and the 
new digital communications 
facilities. 
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NEWS DESK  
Mobile satellite terminal 
News events  in remote 

places that previously could 
not be covered by existing 
television reporting systems, 
can now be captured with a 
new kind of electronic news 
gathering  (ENG)  unit 
developed  by  GEC 
McMichael Limited of Stoke 
Poges. 
Named  satellite  news 

gathering (SNG), the equip-
ment is a compact, transport-
able satellite terminal made 
small enough to be flown in a 
light private aircraft such as a 
Lear jet, or on scheduled air 
Pservices. 
The SNG terminal can be 

taken to any location acces-
sible to this kind of air 
transport and set up and 
operated by a crew of two. 
Designed for robustness and 
reliability  in operation,  it 
comprises just two packages: 
an elliptical dish antenna and 
an electronics unit linked to it 
by cables. 
Neither  of  these  units, 

when packed in a flight box, is 
more than 1 metre high. The 

whole terminal is powered by 
a 12 volt battery, or local 
mains if available. 
Essentially the SNG termi-

nal is a transmit-only uplink to 
communications  satellites 
that work at 14 to 14.5GHz. 
From the satellites, the news 
pictures  and  sound  are 
received at any broadcasting 
network centre on a larger 
fixed antenna. 

However, although the SNG 
terminal is basically a trans-
mit-only  system,  it does 
include a receiving facility for 
narrow-band audio signals. 
This enables production or 
engineering spoken instruc-
tions to be sent from the 
broadcaster's studio centre 
via the satellite to the SNG 
operating  and  reporting 
team. 

Communication operators 
The City and Guilds of 

London  Institute  has 
introduced a new scheme for 
Communication  Operators. 
The syllabus, assessment and 
certificate  have  been 
introduced to satisfy a need 
for formal qualifications for 
the many thousands of people 
employed as operators in 
telecommunications both in 
the United Kingdom and over-
seas. 
The qualification enables 

operators to prove their com-
petence to  a current or 
prospective  employer,  but 
will be equally attractive to 
experienced operators and to 
people who wish to enter 
employment in this field, par-
ticularly young people. 
The scheme is in two parts, 

and certificates are awarded 
to successful candidates at 
each level. Normally a candi-
date should qualify at Part I 
before progressing to Part II. 
Several  components are 

available at each part, com-
prising  academic  studies, 
operating procedures, and 
operating skills (communica-
tion keyboard and/or Morse 
code transmission and recep-
tion). The assessment con-

sists of written tests and 
practical assessment. 
The scheme permits candi-

dates to qualify in additional, 
optional  subjects  to 
strengthen  their qualifica-
tion. 
A number of colleges and 

other  recognised  training 
establishments are consider-
ing organising courses for 
assessment  in  1985/6. 
Examinations may be held at 
any time. 

Dolby digital sound 
The Australian Broadcas-

ting Corporation's TV and 
radio  services  via  the 
AUSSAT satellite will use 
the new Dolby digital sound 
system, along with Plessey 
Scientific Atlanta's B-MAC 
(Multiplexed Analogue Com-
ponent) transmission for the 
picture. The decision was 
announced on 13 September 
by the Australian Minister for 
Communications. It sets a 
standard for the future satel-
lite  transmissions  in  the 
country. 
Australia is the first country 

to announce a firm decision in 
favour of the system. Prac-
tically all major American 
companies involved in satel-

lite broadcasting are also 
reported to be seriously inter-
ested and announcements of 
firm decisions are expected 
soon. 
Various  European 

Broadcasters, including the 
BBC and the IBA, are testing 
the Dolby digital system for 
its potential application in 
conventional terrestrial ser-
vices. 
Dolby Laboratories claim 

low cost, good quality sound 
even under bad reception 
conditions, as well as low and 
flexible bit-rates, as the main 
advantages of its system over 
conventional  digital  PCM 
systems. 

Grand Camores radio 
A major maintenance ser-

vice  contract  has  been 
awarded to Incomtel through 
its German-based associate 
by the  Islands of Grand 
Camores, 400 miles off the 
coast of Mozambique. 
Under  this  contract  — 

placed by Gesellschaft fuer 
Technische Zasummenarbeit 
(GTZ) and funded by German 
aid — Incomtel will refurbish 
the 90 metre high radiator 
mast sited at Moroni, the 
capital of Grand Camores. 

This mast, from which radio 
broadcasts are beamed to all 
four islands in the group, is 
badly corroded, as are the 
radiating  wires,  insulators 
and even the location bolts 
themselves.  The  concrete 
counterbalance weights also 
need to be replaced. 
An Incomtel engineer—with 

a foreman painter who will 
supervise locally recruited 
labour throughout — will fly to 
the islands as soon as con-
firmation that the vital spares, 
sent ahead by boat, have 
arrived. 

Inspec at Electronica '84 
Inspec is exhibiting its full 

range of information pro-
ducts and services at Electro-
nica '84 in Munich from 13-17 
November. 
Visitors to the Inspec stand 

will be offered free online 
searches of the Inspec data-
base, which currently con-
tains in excess of 2.2 million 
records  drawn  from  the 
world's  leading  technical 
publications. 
Those  unfamiliar  with 

online searching will see how 
easy it is to find relevant 
information within minutes 
on all aspects of electronics, 
communications, computing, 
control engineering, informa-
tion technology and physics. 
Inspec is the Information 

Division of the Institution of 
Electrical Engineers, and pro-
vides information via a range 
of services to industrial, gov-
ernment,  business  and 
academic  organisations 
throughout the world. 

Basicode translator 
Kuma  Computers  has 

developed  the  Basicode 
translator for MSX micro-
computers in advance of the 
two new Radio Chip Shop 
series on Radios 1 and 4, to be 
presented by David Freeman 
and Barry Norman. 
Now, all users who ,purch-

ase one of the MSX micros 
currently appearing in the 
shops will be able to take 
advantage of the free soft-
ware offered by the BBC for 
downloading every week. 
1v18X is the first time we 

have been able to offer the 
Basicode facility for hard-
ware in advance of it appear-
ing in the shops', said Trevor 
Taylor, producer of the Chip 
Shop series.  /0] 
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ATTENTION 10 METRE OPERATORS! 

especially for the 10 Metre users who have converted CB rigs 

The AKD 10 Metre Linear A mplifier 

*25 Watts FM out for 4 Watts in 
*50 Watts PEP on SSB 
*About 10 Watts out for 1/2 Watt in (13.8V) 
*Automatic RF sensing 
*Fully protected output 
*Relay switching employed 
*Requires nominal 12 volts  5 amps (15 volts 
maximum) 

*In-line fused 
*2 year guarantee (including output device) 
*British made 

10 Metre RF Switched, In-Line Pre-Amp. 

* 3SK45 Dual Gate Fet, 15 dB gain 
*Fail safe, will handle 10 watts through power 
*2 year guarantee 

£25.50 
Ind VAT, p&p 

£14.50 
*****  Ind VAT, p&p 

Also available, the AKD range of RF INTERFERENCE FILTERS — high 
performance, sleek appearence. 

Used by British Telecom, Granada, ITT, Thorn-EMI and other prominent 
companies. 

4 6 8 IL, 

A WAVEMETER FOR VHF/UHF 
The AKD WA1 Absorption Wave-
meter covers 120-450 MHz in two 
ranges. It is extemely sensitive and 
comes complete with a small aerial. 
It requires a PP3 battery. 

£24.95 inclusive 
of u:).. .ae & VAT 

Proprietor: J W Armstrong 

Direct from the Manufacturer — or from your local Amateur Radio dealer. 
Trade enquiries welcome 

* AKD * ARMSTRONG KIRKVVOOD DEVELOPMENTS 
10 Willow Green, Grahame Park Estate, Hendon, London NW9 5GP 

Tel:01-205 4704   
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CABLE TV  

GOES 

'ON THE AIR' 
 NIGEL CAWTHORNE G3TXF 

Swindon Cable is the first of the 
eleven newly franchised cable com-

panies to come on the air with multi-
channel TV programmes. 'Transmis-
sions' started in mid-September to a 
number of  newly wired  houses in 
Swindon. 
The main difference between the new 

cable TV franchises and the older wired 
TV distribution networks is that the new 
franchises will be able to transmit 
through their cables a large number of 
programmes which originate from out-
side the immediate area, including 
satellite channels. Old wired TV systems 
were only allowed to retransmit the local 
BBC and IBA programmes. 
As the percentage of the UK popula-

tion covered by direct UHF transmis-
sions has increased to over 99%, the 
need for the old-style wired TV distribu-
tion has become less and less. The new 
cable TV franchise services represent 
the start of a new era in TV broadcasting 
and home entertainment in the UK. 

Bringing cable into the home 
A coaxial cable has to be connected to 

the subscriber's house in order to 
receive the new broadband cable TV 
services. Installation of the Swindon 
system started this summer and they are 
hoping that the cable will 'pass' about 
5,000 houses before the end of the year. 
The cable has to 'pass', or be available 
underground just outside the house, 
before a subscriber can be connected. 
The final connection from the under-
ground coaxial cable running along just 
a few inches under the pavement is made 
only after the TV viewer has decided to 
become a 'subscriber' to the cable 
system. 

Cable TV — how it works 
The main difference between normal 

'off-air TV broadcast reception and the 
cable TV systems is that the cable viewer 
can receive many more programme 
channels than he would normally have 
access to directly 'off-air'. This includes 
the new satellite programmes. 
To receive satellite programmes, the 

cable company sets up its own satellite 
receiving  station  (TVRO:  Television 
Receive Only) and then feeds the 
programmes to the subscribing viewers 

THOR&I 

The satellite TV transmissions on ECS and Intelsat are recieved at this earth station. Downlink 
frequencies are around 11GHz 

through their cable network. 
The licences that are being granted to 

cable operators insist that they include 
the BBC and IBA's main programmes in 
their programme selection. The cable TV 
subscriber therefore can receive all his 
normal TV programmes as well as the 
additional satellite and other channels. 
The cable operators will also be able to 
offer BBC and IBA programmes from 
different regions. These programmes 
might normally not be receivable by the 
viewer directly, but the cable company, 
because it can take advantage of a well 
sited receiving station, can feed these 
programmes to their subscribers. 

Six 'normal' channels 
Swindon Cable, for example, are 

providing their viewers with program-
mes from three IBA regions: HTV, 
Central and TVS. These are in addition to 
the normal BBC1, BBC2 and Channel 4 
programmes. These 'normal' channels 
account for only six of the thirteen 
channels being offered. The other seven 

channels are a mixture of satellite 
channels, locally generated program-
mes and a 'cabletext' service. 

Satellite signals 
Signals transmitted from the prog-

ramme satellites are received at an 
earth-station site 1.7 miles from the 
Swindon Cable headquarters. The satel-
lite signals are demodulated down to 
'base-band' video at the satellite receiv-
ing site. The video programmes are then 
fed to the headquarters building through 
fibre optic cables. 
Reception of the satellite programmes 

is in the 10.9-11.7GHz cable TV distribu-
tion band. DBS or Direct Broadcast 
Satellite TV signals will be broadcast in 
the neighbouring frequency band of 
11.7-12.5GHz. The satellite signals are 
not scrambled at present, and there is 
currently heated discussion within the 
industry concerning the encryption of 
satellite TV transmissions. 
Cable TV has created a whole new 

vocabulary of jargon. 'Head-end' is one 
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Local 
distribution 

amplif ker 

Trunk feed 
amplifier 

Head-•nd 
equipment 

Aerial 
tower 

Off -sir programme feed 

Optical fibre link 

Control room 
- monitors 
- local inserts 
- standby power 
- syst•m management 

of these words. It simply means the point 
to which all the signals are brought 
before being sent down the cable to the 
subscribers. 
Inputs to the head-end include the 

signals from the satellite channels, 
which arrive at the head-end from the 
TVRO site through fibre optic cables, and 
the standard UHF TV programmes, which 
are received off-air at the HQ building 
through an array of high-gain TV anten-
nae mounted on a 65ft tower. 
Other inputs to the head-end equip-

ment include the cabletext data. This is 
transmitted in a similar way to Teletext. 
Subscribers having Teletext receivers 
will be able to 'page' the information. 
Those not having teletext receivers will 
get a scrolled synopsis of the 200 page 
databank.  The  Cabletext  service 
includes pages of local information such 
as job vacancies, weather reports and 

Cab   
generator 

Sand IV & V 
UHF TV signals 

10 4 -11.7GHe 

Satellite 
reception 
station (TV RO) 

A cable system 

Local TV studio facility 
- C•111•••• 
-mixers 
-recorder• 
-caption 9   

travel information. 
In order to keep the information 

supplied on the Cabletext network as 
accurate as possible, some of the major 
information suppliers, such as British 
Rail, will have data input facilities within 
their own offices in order to speed-up 
the inputting of data. The Cabletext 
viewer will know that his train is late just 
as soon as BR does! 
As well as the off-air channels, both 

from terrestrial TV and satellite, the 
cable companies will also be providing 
some of their own local programme 
material. 

Local programmes 
Housed within the headquarters build-

ing of Swindon Cable there will also be 
two studios (one of 1200sq ft and one of 
450sq ft) which will include colour TV 
cameras, mixers, recorders and other 

Downlink frequencies for the satellite TV programmes 
available to cable TV operators 

Programme  Satellite 

TEN 
Screen Sport 
Premiere 
TV5, France 
SKY, UK 
Music Box 

Intelsat V at 27.5° West 
Intelsat V at 27.5° West 
Intelsat V at 27.5° West 
ECS — Fl at 13° East 
ECS — Fl at 13° East 
ECS — Fl at 13° East 

that are currently 

Frequency/GHz 

11.175 
11.135 
11.015 
11.492 
11.650 
11.674 

studio equipment necessary for small 
scale local news programmes as well as 
the production of local commercials. 
Local programming will include a TV 

magazine programme as well as the 
occasional documentary and coverage 
of local special events such as general 
and local elections. It is the local TV 
element of the cable services that is one 
of their main selling points. 

Control room 
Swindon Cable's control room situated 

next to the head-end equipment moni-
tors all the incoming signals as they are 
transmitted on to the subscribers. An 
impressive bank of over 30 TV monitor 
screens has been built. The scheme will 
eventually be expanded up to 32 chan-
nels as other satellite programmes 
become available. 
Since the control room is the heart of 

the system, some stand-by power facili-
ties have been included. Should a power 
failure occur at the headquarters build-
ing, the station expects that it can be 
back on the air within thirty seconds. 
This facility obviously is only really 

necessary where any power cut is 
localised. If the area of the power cut 
included the cable TV subscribers as 
well, then having standby power at the 
control room would not serve any 
purpose anyway, since the viewers 
would be in darkness too! 
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CABLE TV  
Eleven cable TV franchise operations 

have been authorised so far, and Swin-
don Cable, with the close backing of 
Thorn-EMI, has been the first of these to 
get on the air. Other areas are still 
planning operations. Apart from install-
ing the head-end equipment, the most 
important part of the installation is 
getting the cable into the ground to bring 
the signals to the subscribers. 
In order to be able to receive cable TV, 

a cable has to be brought right into the 
subscriber's house. The cable network 
starts at the head-end and runs out to the 
area to be served. The first areas to be 
wired are in the Freshbrook, Toothill and 
Westlea areas of Swindon. 
The cable laying process involves 

digging a small trench along the pave-
ment into which is put a number of 3in 
diameter plastic tubes. The coaxial 
cables are then pulled through the 
plastic tubes and connected up to the 
distribution amplifiers. 

Bundles 
The cables are pulled through in 

bundles of seven, wrapped together. The 
thickness of the cable that is brought 
into the subscriber's house is very 
similar to normal low-loss TV down-lead. 
The coax used for the customer feed in 
Swindon is the solid dielectric type, 
which is resistant to problems of mois-
ture ingression. 
A network of amplifiers and selectable 

attenuators is used to ensure that the 
correct level of signal is brought to each 
subscriber's house. A main trunk feed 
running from the headquarters building 
is used to supply signals to a number of 

The first eleven interim cable TV franchise holders 

Aberdeen 
Belfast 
Coventry 
Croydon 
Ealing 
Glasgow (North) 

local amplifiers. These amplifiers are 
housed in small green coloured metal 
boxes (kiosks) on the sides of pave-
ments. One kiosk can feed up to 100 
houses. 

Hard sell 
Cable TV companies have to sell their 

product to would-be subscribers. The 
cable TV subscription charge depends 
on the number of programmes being 
provided, and there is a connection 
charge as well as the monthly subscrip-
tion. The monthly subscription for the 
full service is £15 (this includes the 
Premiere film channel — which is one of 
the satellite channels). 
Once the TV viewer has decided to 

become a subscriber, the cable is 
brought into his house from the pave-
ment outside. When laying the cable, the 
cable company brings a 'cable end' 
under the pavement outside every house 
in the area being wired. It is only when 
the TV viewer becomes a subscriber that 
the cable end is brought into the house. 
This is one of the reasons why installing a 
cable TV system  is such a major 
investment for the cable company. 

A pavement housing (kiosk) for distribution amplifiers. The cable switches will also be housed in this 
type of cabinet 

Guildford 
Liverpool (South) 
Swindon 
Westminster 
Windsor 

At the time it is installing the cable 
underground, the cable company does 
not know for certain how many subscri-
bers it will eventually have. Nevertheless 
the company needs to provide a cable-
end in front of every house in the area, 
just in case the occupants do decide to 
become subscribers. It is argued that it is 
cheaper to bring a cable end to the 
outside of every house in the area, 
whether it will be used or not, than to run 
a cable individually under the pavement 
every time that a new subscriber is 
signed up. 

The cable 'switch' 
Swindon Cable are deliberately doing 

their cable installation in two phases. 
The first phase will be using classical 
cable TV techniques whereby the switch-
ing of the required programme takes 
place within the subscriber's home, for 
which there will be a small control box on 
top of the existing TV set. 
However, in the second phase a new 

microprocessor controlled cable switch 
will be installed away from the subscri-
ber's home. This switch, which is cur-
rently being designed and tested by 
Thorn-EMI, will be able to handle up to 
100 homes. The subscriber will have a 
small microprocessor controlled prog-
ramme selection unit within his home. 
Commands sent from here will travel 
back to the switch unit which will be 
housed in the pavement-side kiosks. 
The eventual introduction of the new 

switches will also mean that the system 
will become 'interactive'; the viewer will 
then be able to communicate directly 
back to the control room and beyond 
from his armchair. It is this two-way flow 
of information that represents one of the 
most exciting opportunities being cre-
ated by the new cable TV systems. 

Interactive services 
It is in the area of the possible 

interactive services that the new cable 
TV systems will eventually develop into 
much more than a multi-channelled 
version of the classical 'goggle box'! 
Viewers, through the interactive system, 
will be able to communicate with local 
companies and business services. 
Swindon Cable is in negotiating with 

banking organisations so that a home-
banking service can be provided for their 
subscribers, and shopping through the 
TV will be a reality in the not-too-distant 
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Swindon Cable control room 

future. The key piece of engineering 
equipment for these interactive services 
is the cable switch and central computer. 
Only when these are installed will the 
subscribers be able to 'talk back'. 
Swindon Cable expect to be installing 
the switches during the course of 1985. 
Low market penetration would mean 

lots of loose unused cable ends! Esti-
mates vary as to how many houses in a 

given area will be willing to pay the extra 
for having cable TV brought into their 
house. 
Many of the current estimates do not 

greatly exceed 50%, which would mean 
that up to half of the cable-ends laid will 
never be connected to anything! 
The franchise that Swindon Cable has 

covers 53,000 homes. The total invest-
ment required in order to bring a cable 

CABLE TV 
past all these houses is in the order of £15 
million. In addition to the cable installa-
tion work, Swindon Cable will also be 
spending £250,000 on their new studio 
facilities. 

Cable 7V has arrived 
The first eleven cable TV franchises 

which will be operating under licences 
granted by the Home Office are listed in 
the table, and many more are expected to 
apply for permission to operate new 
cable TV networks. Some existing cable 
networks will be up-graded to provide 
the new services. 
The government has set up a new body 

called The Cable Authority, which will be 
setting standards and overseeing the 
activities of the private cable TV com-
panies in a manner similar to the IBA and 
the independent television companies. 
If a cable TV company is about to 

operate in your area you can soon expect 
to be seeing small teams of workmen 
digging up pavements and laying plastic 
pipes, followed some days later by other 
teams of workmen with drums of coaxial 
cable that they are pulling through the 
plastic underground ducting. If this is 
happening near you, then you know that 
cable TV is coming, for better or for 
worse! 

C M HOWES 
COMMUNICATIONS 

EASY TO BUILD KITS BY MAIL ORDER 

139 Highview 
Vigo, Meopham 
Kent DA13 OUT 
England 
Fairseat (0732) 823129 

Enjoy the fun and satisfaction of "home-brew" equipment with one of our kits. All HOWES Kits 
come complete with a good quality fibre-glass printed circuit board that is drilled and tinned. The 
part locations are screen printed on the board for easy assembly. All board mounted components 
are supplied, as are full clear instructions. Our kits are designed so that even a novice constructor 
will meet with success. Choose a worthwhile winter project from our expanding range:-

NEW 
FO 

CTX80 Low Power OW TX for 8011 
11.51F  n0.1 o•F 

The NOW  CTX110 is a simple, easy to build low power transmitter for the 80 Meter amateur 
band. The CTX80 is crystal controlled, but has provision for connection of an external VFO. One 
crystal Is included in the kit. The CTX80 kit contains all you need to get on 80M CW— apart from an 
antenna, Morse key and receiver, how about using it with our DcRx 80M Direct Conversion 
Receiver? 

Brief Details 
* Fully adjustable output power up to about 5W RF output. 
* 5 element LC lowpass output filter. 
* Key click suppression built in. 
* Crystal supplied with kit. 
* Provision for 3 crystals on the PCB 
* Provision for external VFO 
* Provision for adding AM modulator 
* 4 transistors 
* Only one coil to align 
* Nominal 13.5V DC operation 
* PCB size: 5 by 2 inches (128 by 51mm) 

CTX 80 KR £1245. Not yet available in assembled form. 

Done DIRECT CONVERSION COMMUNICATIONS RECEIVER. 
The DcRx is our very popular single band receiver. Hundreds of these kits have been sold to both 
beginners and experienced amateurs. Use it with our CTX80 transmitter to make a simple low 
power station that is fun to use for holidays and portable use as well as for the QRP home station. 
Three versions of this receiver are available, one covers the 20 or 30M band, one covers 80M, and a 
new version covers 180M (Top Band). The kit includes ready-wound coils and is intended to be 
suitable for the first time builder. If you do ever have a problem with the kit, we have a fixed price 
repair and calibration service. The DcRx will drive a loudspeaker or headphones, and operates 
from a 12V battery or power supply. A case and two tunning capacitors are the only major parts to 
add to finish your receiver. We have suitable capacitors at £1.50 each while stocks last (These are 
not suitable for the 160M version which requires larger value items). 
Done KR £14.80 Asesmbied PCB module £19.90. PLEASE STATE WHICH BAND YOU REQUIRE 

The HOWES CM2 is an easy to build, versatile, microphone unit. The kit builds into a high quality 
desk microphone or small mobile microphone unit for "hands free" operation in the car. The kit 
contains an electret condenser microphone capsule capable of very good audio quality, and an 
easily assembled preamp unit that incorporates a Plessy "VOGAD" chip for automatic control of 
modulation levels. You can speak loudly or softly, close to. or further away from the mic and full 
modulation level is automatically maintained. 
The CM2 has an on-board voltage regulator, so that the unit can work from 8 to 14V DC. There is a 
miniature relay incorporated in the design for transmit/receive switching of the associated 
transceiver, yet the total current consumed by the unit is only about 30mA from a 9V battery. 
The quality of the audio produced by the HOWES CM2 has been favourably compared over the air 
with some of the most expensive mics on the market. It is ideal for both FM and SSB, CB and 
Amateur use. A bass roll-off option is included that helps keep down low frequency bumps, 
thumps and car noise when used under mobile conditions. You could easily build this unit Into a 
small case for dash or sun-visor mounting in the car, with a remote transmit switch mounted on 
the gear stick. The facility for remote transmit/receive switching is built into the CM2. 
Like our very popular AP3 speech processor, with which the CM2 shares some common circuitry, 
there is no need for a separate on/off switch. The unit only draws current when in the transmit 
mode, so ensuring good battery life. The circuit board is fairly small to enable It to be built into a 
compact case, but we have been carefull in our design to ensure that It is not at all fiddly to build 
ass result. 
This kit is suitable for the novice constructor, no test equipment is required and there is only one 
easy adjustment to make to set the output level to suit your radio. 
In terms of performance and audio quality, the HOWES CM2 Communications microphone kit 
must offer some of the best value on the market. We anticipate a big demand for this kit and have 
priced it accordingly. There must be a place for a "hands free" quality microphone in your shack 
Or car. 

CM2 KR £10.25. Assembled PCB module + Mic capsule £13.75. 

XMl mk2 Our super crystal calisrator with EIGHT output marker intervals. Built in voltage 
regulator, and ident facility. Very handy around the shack, as well as keeping you 
"legal"! 
XIII ink2 KR £18.80. Assembled PCB module £21.30. 

APS AUTOMATIC SPEECH PROCESSOR. This item is very well known on the air, over 1000 units 
sold, as described by G4KQH in the September 83 issue of "Ham Radio Today". Add 
some extra "punch" to your signal and "get out" that bit better. AP3 ki £15.00. 
Assembled PCB module £21.40. 

512 CW SIDE•TONE or PRACTICE OSCILLATOR. The ST2 provides a nice sounding note for 
monitoring your sending or Morse practice. Approx 1W output at 800Hz into an 8 Ohm 
load. 12V operation. Direct connection to your key, or the ST2 will work by RF sensing 
on rigs of as little as ½W on the HF bands. A volume control is included with the kit. KR 
£7.30. Assembled PCB module £10.80. 

If you would like more information on any kit, simply drop us a line, enclosing an SAE. We have an 
information sheet on each product 
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SPEECH PROCESSOR   

IMPROVE YOUR TALK POWER 

WITH THIS SIMPLE PROJECT 

AP DEAN 

Aspeech processor is probably the 
most  useful  accessory for the 

amateur transmitting station. It improves 
the station's  'talk  power',  allowing 
greater distances to be covered with the 
same transmitter output. 
The circuit described below performs 

very well considering its simplicity, and 
can be built for around £3 (excluding 
case). 

Principle of operation 
Consider the speech waveform in 

Figure la. If this signal is fed to a 
correctly  adjusted  transmitter  the 
largest peaks of the signal will give 100% 
modulation, and so the transmitter is 
only fully modulated for a very small 
period, which does not make full use of 
the transmitter's power. 
In Figure lb the speech waveform has 

been amplified and the peaks clipped, 
resulting in a waveform which is more 
constant in amplitude. 
This allows more of the signal to fully 

modulate the transmitter, giving a higher 
average modulation  level and thus 
increasing the effectiveness of the 
transmitter. 
Obviously the process of clipping 

produces harmonics, which if not ade-
quately filtered would greatly increase 

Speech waveform before amplification 
and clipping (a), and after (b) 

(a) 

0 

0 

1 7 — 

the transmitter's bandwidth and cause 
'splatter'. 

Circuit descfiption 
The circuit diagram of the processor is 

shown in Figure 2. The microphone 
signal is amplified by IC1a and IC1b. D1 
and D2 clip off any part of the signal 
which is greater than 700mV. The gain of 
the amplifier and hence the degree of 
clipping is set by RV1. The clipped 
waveform is filtered by IC1c, which is a 
standard  low-pass  filter  of  slope 
12dB/octave and frequency 3KHz, and 
attenuated back to microphone level by 
R11/R12. 
Capacitors C2 —C6 provide a high-pass 

characteristic to the amplifier, attenuat-
ing signals below 300Hz to prevent 
breath effects, etc, from reaching the 
transmitter. 
The circuit is powered by two PP3 

batteries; however, if a single supply is 
preferred it should be quite simple to 
modify the circuit without affecting the 
performance. 

Construction 
None of the component values are 

critical, and IC1 may be almost any quad 
op-amp: suggested types are TL074, 
TL084, LM348 and LM349. 

All components except SW1 and RV1 
can be mounted on Veroboard, and the 
board should be mounted in a metal box 
to screen the circuit from both 50Hz pick-
up and RF. 
IC1a and IC1b have a maximum overall 

gain of approximately 500, therefore 
reasonable care should be taken with 
layout to avoid instability. 
The pin connections for the mic-

rophone and transmitter have not been 
shown, since this obviously depends on 
the actual  microphone  used.  It is 
important, however, to link through all 
other pins on the plug/socket to ensure 
that the push-to-talk still operates. 

Operation 
The speech processor should be 

connected between the microphone and 
transmitter, and RV1 adjusted for the 
required clipping level. 
The setting is best found by trial and 

error whilst in contact with a distant 
station (the processor should not be 
needed for working local stations!). 
The output level of the processor may 

require adjustment to suit the mic-
rophone's sensitivity, and this can be 
done by changing the value of R11. 

Note: since the power dissipated in the 
PA stage of an SSB transmitter is 
dependent on the average modulation 
level, it is advisable to check whether the 
transmitter can cope with the increased 
modulation level achieved by using the 
processor (most commercial sets should 
handle this easily). 

Components list 
Resistors 
R1, 9, 10 
R2 
R3, 5 
R4 
R6 
R7 
R8 
R11 
R12 

Capacitors 
C1, 8,9 
02, 4, 6, 7 
C3, 5 
010 
C11, 12,13 

47K 
150K 
10K 
330K 
68K 
1M 
15K 
56K 
560R 

1nF 
10nF 
47nF 
470pF 
100nF 

Semiconductors 
101  LM348 or similar 
D1,2  1N4148 or similar 

Switch 
SW1 4-pole c/o toggle 
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IloSAT-2   
TELEMETRY 
ON THE 
BBC MICRO 

TERRY WEATHERLEY G3WDT 

UoSAT-2 was launched together with 
LANDSAT-5 on  1st March 1984. 

Following  a  perfect  launch,  the 
spacecraft shut down  its telemetry 
beacon after three orbits, leaving the 
ground command station with a problem. 
After some ten weeks of silence the 

command station managed to reactivate 
the beacon, and at present this can be 
heard strongly in the UK on 145.825MHz 
during the morning and evening passes. 
Similar in design to UoSAT-1, the 

UoSAT - telemetry decoded on the BBC 

spacecraft was built and interfaced to 
the  launch vehicle by a team  of 
engineers at the University of Surrey in 
five months: no mean achievement. 
Communication with the ground is 

achieved through the two beacon signals 
transmitted on 145.825 or 435.025MHz. 
The FM signals are designed to be 
received on simple FM equipment, and 
feedback  from  stations  receiving 
UoSAT-1 led the team to increase the 
deviation of the signal to make it less 

M OSAT-2  , 0004260232630 
0010450141730221103408F040004050005060006070007080008090009 
10514111346112000313066214234015351316181F17586D186690195973 
20380921186C22659AR3000124001725000726100527669C28498F295385  

31522631040632285E33591834000735277436337237452738504A395249 
40774041122442642643067644168F45000146000247513448530A495008 

50638851099452683A:3310454666755000056000357521458516F59517F 
6083686158D4621F0A633240644402651D0F66C00C67000168000E69000F 
1U0SAT-2  0004260232634 
00108901415102211003409E040004050005060006070007080008090009 
10514111346112000313066214234015351316181F17585E18669 15973 
20369E21189322659A230001240017250007261005276680284952295385 
30522631040632285E33596A3400073527813363381337452738504A395 249  
40774041122442642643067644168F45000146000247513448530A495008 
50640751099452684D53286A54670055000056000357521458516F59517F 
608368615BD4621F0A633240644402651D0 IC00C67000168000E69000F 
1U0SAT-2  0004260232639 
001111014140022101034106040004050005060006070007080008090009 
10514111346112000313066214237315351316181F17585E186690195962 

20358C21188222659A230001240017250007261005276672284925295381 
30522631040632285E33585834000735278836338D37452738504A395249 
40774041!224$264264£07644!68F$7.001460802$7513448130A49508 

5064255109942:85C533081354667150005400357521458516F59517F 
60836B61580$621F0A63324064440261D0F66C00C67000168000E9000F 

11.10:AT2  0004260232644 
001144014126022099034117400405000506008700007080008:90009  
10=Y411:0vfs71':27'\Kw J wE1x6690195962 
2034722118'D22659A230001240017250007 61002'666328489F29585 
305226310462286D33586B3400075278B36338DE7Z:"78547.35249 
4077$041122442638B4332644168F41000146000247513448530A495008  
7.0642!1103652685C53339F547997.000560035752147.\7.16F595 17 F 
6083686!5BD4621F8263324064440265!DOF66C001700018000E6900 F 
:U0SAT-2  00042&023"649 
0011880!41040220990351240400040100050600060'007080008090009  
1051411134611200031306731421711534881617981758E186690195962  
20336421189522659A2300012400172500072610052766502848621538 
30522631040632286D3£58683400735278B36:37452738504A395249 
40774041122442638843320644168F45000146000247513448530A495008  
50644351104152:85C5331407.467005500005600035752145816F59517 F 
6838615:D4621F82633240644402651D0F66I00C67000168000E69 "00 F 

WOSAT-2  0004260232654 

susceptible to ground generated noise. 
To the ear the 1200 baud telemetry 

sounds the same as that from UoSAT-1, 
but there is one important difference. 
The tones used to represent the 'O's and 

are interchanged. It is this inter-
change  which  makes  possible the 
decoding of the signals by a BBC 
computer without the need of an inter-
face. The telemetry signal sounds like a 
computer program, so it ought to be 
possible to input it to the computer via 
the cassette input. Unfortunately things 
are never as simple as that. 
The BBC computer expects programs 

in 'block' format to be coming in through 
the cassette port, not telemetry, and if it 
does not find the required checksum it 
generates an error. Furthermore, the 
data coming in through the port is not 
displayed on the screen. 

Complex 
The Advanced User Guide explains the 

complex way in which the cassette is 
read, and also explains that the ULA chip 
needs the data to be at 300 baud for it to 
work; thus the 6850 must convert the 
300 baud clock into a 1200 baud clock. 
This can be achieved by software divi-
sion of bits in the 6850 control register. 
At about this time the BBC began to 

broadcast software in B̀asicode'; in this 
format data was read in from the cassette 
port as if it were coming from the 
keyboard. This was achieved using a 
software program supplied on cassette. 
Here, then, was something to experi-

ment with. The UoSAT-2 signals could be 
recorded and then played back through 
the cassette port. 
This method certainly worked, but, and 

it is a big but, if any ASCII character was 
interpreted as a control code this code 
was executed by the computer. This led 
to  unpredictable  mode and  colour 
changes  and  sometimes  complete 
breakdown. 
A partial cure was achieved by trapping 

the control codes and replacing them 
with a dummy character, but the real 
breakthrough came when Trevor Stock-
hill (G4GPQ), first through Oscar News 
and later in a University of Surrey 
newsletter, provided BBC users with a 
suitable program. This produced excel-
lent results, and is listed. 

Record 
It is best to record the UoSAT-2 data 

and then to replay it through the 
computer, since this avoids the problem 
of the computer putting noise onto the 
signal. It also enables the data to be 
outputted to a printer with more success, 
since the printer is usually slower than 
the 1200 baud signal. 
The first indication that the telemetry 

is being decoded is the appearance on 
the screen of the satellite identifier: 

UoSAT-2 8405174112923 
followed by a block of data (left). 
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>L. 
5 
6 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 

REM UOSAT-2 ON THE BEEB 
REM T.STOCKH ILL G4GPQ-AMSAT-UK 
MODE3 
ON ERROR GOTO 340 
DIM CODE%100 
FOR PASS%=0 TO 2 STEP 2 
P%=CODE% 
[OPT PASS% 
.start JSR &FFEO 
BCC chaok 
CMP #&113 
BEQ error 
JMP start 
.chaok AND #&7F 
CMP #&OD 
BEQ print 
CMP #&0A 
BEQ exit 
CMP #&1F 
BPL print 
LDA #&7C 
.print JSR &FFE3 
.exit JMP start 
.error LDA #&7E 
JMP &FFF4 

NEXT PASS% 
*FX205,64 
*FX7,3 
*FX156,3,252 
*FX156,2,252 
*MOTOR1 
*FX2,1 
*FX156,1,252 
CALL start 
*FX2,0 
*MOTORO 
*FX156,2,252 
*FX205,0 

* = asterisk 

The  series  of  figures  following 
'U0SAT-2' is the date/time in the format 
YYMMDDWHHMMSS where the W is the 
day number.The example above decodes 
as 11hrs 29mins 23secs on Wednesday 
17th May 1984. At the time of writing the 
clock is not correct. 
The data block consists of a channel 

number, value and check digit. Channels 
1 to 59 can be identified and decoded 
using the information in the table 
overleaf. Channels 60-67 give the status 

points when further decoded. 
The check digit is a useful addition 

since it can give some indication as to 
whether the channel has been received 
correctly. The 'book' says it can be used 
by "exclusive-or'ing the binary (0-15) 
value of all six characters in each 
channel (2 identifiers, 3 data and 1 
checksum). A non-zero result indicates 
that the channel has been corrupted in 
transmission." 
The digits are of course in HEX. 

Harold Meerza came up with a rule of 
thumb method to use the checksum. 
Take the first 5 characters and list the 
binary equivalents; eg for channel 61 the 
figures are 615BC. List them as binary 
numbers: 

6=0110 
1=0001 
5=0101 
B=1011 
C=1100 

Next sum each column but do not carry; 
eg 0+1+1+0=0. The total for the example 
is 0101. 
Convert back to HEX. This equals 5. If 

the check digit is 5 then the copy could 
be error free. 
To convert channels 60-67 to status 

points write down the three characters 
giving the value of each channel in 
succession: 

60800, 615BC5, 62800, etc. 
8005BC800 etc. 

Change to binary as before: 
100000000000010110111100... 

These then are the status points as given 
overleaf .The first '1' shows that the 
145MHz beacon is on, for example. 
Thus UoSAT-2, together with the BBC 

computer, opens up the exciting world of 
spacecraft telemetry to all. 

References 
The Advanced User Guide, Bray, Dickens 
& Holmes. 
Oscar News, AMSAT-UK. 
University of Surrey Newsletter 

AMSAT-UK is a voluntary organisation 
for all interested in satellites. Further 
details can be obtained by sending an 
SAE to AMSAT-UK, 94 Herongate Road, 
Wanstead Park, London E12. 

DECEMBER 1984  please mention RADIO & ELECTRONICS WORLD when replying to any advertisement  23 



UoSAT-2 TELEMETRY  

UoSAT-2 Tel emetry Calibration Equations 

Chan no.  Name  Equation 

00  Solar array current -Y 
01  Nay wag X axis 

02  Nay Rag  Z axis 
03  Nay meg Y axis 

04  Sun sensor no.  1 

05  Sun sensor no.  2 

06  Sun sensor no.  3 

07  Sun sensor no.  4 

08  Sun sensor no.  5 
09  Sun sensor no.  6 

10  Solar array current +Y 
11  Nay mag  (Wing)  temp 

12  Horizon sensor 

13  Spare  (tbd) 

14  DCE RAMUNIT current 

15  DCE CPU current 

16  DCE OMEN current 

17  Facet temp +X 

18  Facet temp +Y 

19  Facet temp +2 
20  Solar array current  -X 

21  -010U lino current 
22  PCM voltage +10V 

23  P/W logic current  (*SU) 

24  P/W Geiger current  (+14V) 
25  P/W Elec sp.curr  (+10V) 
26  P/W Elec sp.curr  (-10V) 

27  Facet temp -X 

28  Facet temp -V 
29  Facet temp -Z 

30  Solar  array current +X 

Telemetry  No. 
Frame No. 

60  (MS131 
60 
60 
6e 

60 
60 
60 

60 
60 
60 
60 
60  (LSB) 

Item 

1.1. 9(516-N)  ma 
H.(0. 1485N-68)  uT 

H.(0. 1523N-69.3)  uT 

H.(0.1507N-69)  uT 

1.1. 9(516-N)  mA 

T.(330-N)/3.45 C 

1.)N-70.4)/6. 7 mA 

1.(N-187.11/2.0 mA 

1.(N-121.3)/2.1  mA 

7.(4841-N)/5 C 

7.(480-N)/5 C 

1.(480-N)/5 C 
1.I. 9(516-N)  mA 

1.0. 97N mA 
v-e. el5N v 

1.0.14  (N<.500) 
1.0. 21N mA 
1.0. 096N mA 
1.0. 093 mA 

T.(480-N)/5 C 
Tw(480-N)/5 C 
1m(4130-N)/5 C 

1.1. 9(516-10  mA 

Chan no.  Name 

31  -I0V line current 

32  PCM voltage -Iev 

33  1802 comp curr  (.),( w) 

34  Digitalker current  (.5V) 
35  I45MHz  beacon power 0/P 

36  145MHz beacon current 
37  I45MHz beacon temp 

OS  Command decoder temp  (+Y) 

39  Telemetry temp  (+1) 

40  Solar array voltage  (.30N) 
41  +5V line current 

42  PCM voltage +5V 
43  DSR current  (.5V) 

44  Command RI current 

45  435MHz  beacon power 0/P 
46  435MHz  beacon current 

47  435MHz  beacon temp 

68  P/W temp  (-X) 

49  BCR temp  (-Y) 

50  Battery charge/dischg curr 

51  +I4V lire current 

52  Battery voltage  (+14V) 
53  Battery cell  volts  CRUX) 

54  Tel emetry current  (+10V) 

55  2.40Hz  beacon power 0/P 

56  2.48Hz beacon current 
57  Battery temp 
58  2.48Hz  beacon temp 

59  CCD imager temp 

60-67  Status points  1-96 

Multipl exed Battery Scheme  (channel  33) 

Six consecutive TLM frames will  carry the total  volts,  the 

foll owing ten f  ill  be individual  calls,  starting with 
cell  no.  10.  Each cell  has its e on equation.  The 
calibrati ons will  be supplied later. 

St•te 

UOSAT-2 Status Points 

I  145 MHz General  Beacon power  Elif/On 
2  435 MHz Engineering Beacon power  0f4/On 
3  2401 MHz Engineering Beacon power  Off/On 

4  Telemetry channel mode select  Run/Dwell 
5  Telemetry channel  dwell  address load  Off/On 
6  Telemetry channel dwell address source  Gnd/Computer 
7  Primary Spacecraft Computer power  Off/On 

B  Primary Spacecraft Computer error count Bit I 
9  Primary Spacecraft Computer error count Bit 2 
10  Primary Spacecraft Computer bootstrap  PROM/UART 
11  Primary Spacecraft Computer error count Bit 3 
12  Primary Spacecraft Computer bootstrap  A/B 

61  (MSB)  13  Gravity gradient boom deployment pyros 
61  14  Gravity gradient boo. deployment pyres 
61  15  Gravity gradient boor deployment 
61  16  Gravity gradient boom deployment 
61  17  Gravity gradient boom deployment 
61  18  Attitude Control Magnetorquers 

61  19  Attitude Control Magnetorquer -X 
61  20  Attitude Control Magnetorquer -Y 
61  21  Attitude Control Magnetorquer -I 
61  22  Attitude Control Magnetorquer 
61  23  435 MIK PBX mode 
61  (LSB)  24  2401 PHA PSI( mode 

62 (MSS)  25  Attitude Control Magnetorquers 
62  26  Digitalker wept. power 
62  27  CCD Camera (mot. power 
62  28  CCD'Camera expt.  integration period 
62  29  CCD Camera expt.  integration period 

62  30  CCD Camera expt. video amp gain 
62  31  CCD Camera exist. video amp gain 
62  32  0811 power 
62  33  DSR mode 
62  34  DSR mode 

62  35  Radiation Detectors Geiger-A EHT 
62 (LS8)  36  Radiation Detectors Geiger-8 EHT 

Safe/Arm 
Hold/Fire 
Safe/Arm 
Hold/Deploy 
Extend/Retract 
Safe/Arm 

On/Off 
On/Off 
On/044 

Reverse/Forward 
NRZI/NRKIC 
141121/NRZIC 

High/Low power 
044/On 
04f/On 
Bit 0 
Bit 1 
Bit 0 
Bit 1 
Off/On 
Read/Write 
Run/Reset 

Power  04iica 
power  044/ On 

63 (('SIB)  37  Radiation Detectors Geig er-C EHT power 
63  311  Electron Spectrometer sensor EHT power 
63  39  DCE expt.  power 
63  40  DOE expt. 
63  41  DOE expt. PROM select 

63  42  DCE expt. CPU clock rate select 
63  43  Navigation Magnetometer power 
63  44  Space Dust experiment power 
63  45  Status calibrate 
63  46  BOA status 

63  47  435 MHz beacon modulation select 
63 (LSO)  48  2601 MHz beacon modulation select 

044/On 
044/On 
Off/On 
Reset/Run 
A/B 

0.9/1.8 MHz 
Off/On 
Off/On 

0/1 
. AP SE/POE 

AFSKIPSK 

Telemetry  No.  Item 
Frame No. 

64  (1458)  49  Engineering data 
64  50  Engineering data 

64  51  Engineering data 
64  52  Engineering data 
64  53  Engineering data 
64  54  Coaeand Wetchdog 
64  55  Command Watchdog reset 

64  56  145 MHz beacon data select 
64  57  145 MHz beacon data select 
64  58  145 MHz beacon data select 
64  59  145 MIa beacon data select 

64  ILSB)  60  145 MHz beacon data select 

65  ( MB)  61  145 MHz beacon data select 
65  62  145 MHz beacon data rate 
65  63  145 MHz beacon data rate 
65  64  435 MHz beacon data rate 

65  65  435 MHz beacon data rate 
65  66  435 elth beacon data rate 
65  67  Particle / Wavecounter control 
65  68  Beacon lockout latch 

65  69  Engineering data 
65  70  Engineering data 
65  71  Engineering data 
65 (LSB)  72  Engineering data 

66  (MSB)  73  P/W channel plate control 
66  74  P/W channel plate control 

66  75  P/W channel plate control 
66  76  Space Dust  (('ISB) 
66  77  Space Dust 
66  78  Space Dust 
66  79  Space Dust 
66  SO  Space Dust 
66  81  Space Dust 
66  82  Space Dust 
66  83  Space Dust  (LSB) 
66  (LSB)  84  DSR write cycle complete 

67 (MOB)  85  1802 CWO output 

67  86  1802 Telemetry port  O MB) 
67  87  1802 Telemetry port 

67  88  1802 Telemetry port 
67  89  1802 Telemetry port 
67  90  1802 Telemetry port 
67  91  1802 Telemetry part 
67  92  1802 Telemetry port 
67  93  1802 Telemetry port 
67  94  1802 Telemetry port 
67  95  1802 Telemetry port 
67 (1..58)  96  1802 Tel emetry port  (LSE)) 

Equati on 

1.0.48N mA 

V.0. 03614 V 

1 0. 21N mA 

1.0.13N mA  ( Ww500) 

Pm(2. 5N - 275)  mW  (1 0200) 

Im0. 22N mA 

Tm(480-N)/5 C 

Tx(480-N)/5 C 

Tm(480-14)/5 C 

Vw(0.1N-51.6)  V 

l . 97N mA 

Vw0. 008414 V 

Im0.21N mA  (n<x500) 
1.0. 92N mA 
Pm(2. 5N-200)  mW  N>175 

1.0. 44N mA 

Tm(480-N)/5 C 

1w(480-61)/5 C 

Tm(400-1,0/5 C 

10 8. 8(N-513)  mA 

1-5N mA 

V=0.02114 V 

See b l ow 

1.0.02N mA 
Pm1(t4+50)1e21/480 mW 

1.0 45N mA 

1m(480-44)/5 C 
Tw(480-Ni/5 C 
Tw(480-N)/5 C 

State 

Bit  1 
Bit 2 
Bit 3 
Bit 4 
Bit 5 
Disable/Enable 
0/1 
A 
8 

A 

A 

Count/Reset 

Enable/Disable 
Bit 6 
Bit 7 
Bit El 
Bit 9 

Bit 0 
Bit 1 
Bit 2 

The 'engineering data  bits contain the internal  status of certain 
modules and are unlikely to be of general  interest. 

24 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement DECEMBER 1984 



f A 
J.I.LSX-200-N 
* The choice 
* AM + FM 
*Wide coverage: 
* 16 memories 
* Proven 
* S-meter 

'THE SCANNER SPECIAUSTS REX WITH 4 GREAT PRODUCTS 
- THE SUPERIOR SCANNER 
of the professionals 

all bands 
26-88, 108-180, 380-514MHz 
* Positive action keyboard 

reliability * 12v DC & 230v AC  £299 
& 96-108MHz converter available 

REVCO RS-2000.E - THE VERSATILE SCANNER 
* 70 memories * AM + FM all bands 
* Covers: 60-180, 380-520MHz 
* Search & store of active channels 
* All the usual search & scan functions 
* 12v DC & 230v AC operation  £259 
* Counts activity of selected channel 

REVCO RS-160 - FM POCKET SCANNER 
* Incredible 160 memories (4 banks of 40) 
* Positive action keyboard 
* Covers 26-32, 68-88, 138-176, 380-512MHz 
* Scans, searches & stores active frequencies  £249 
*With nicads, charger & flexiwhip aerial 

J.I.L SX-400 - PROFESSIONAL SCANNER 
* Covers 26-520MHz (no gaps) 
* AM + FM (manual, automatic or programmable) 
* Computer interfacing for limitless memory, remote 
control & data logging 

* I.F. output terminals (10.7MHz & 455KHz)  £598 
* Switchable channel spacing & I.F. bandwidths 
* Specifications set by the professionals 

Regulated mains adaptor for SX-400  £29.50 

* REVCONE * 
A superb quality 16 element, all British made VHF/UHF 
broadband fixed station aerial from Revco. Ideally suited 

to all scanners and other VHF/UHF Receivers 
Covers 50-500Mlis PRICE £27.45 Inc 

ASK FOR OUR UST OF SECONDHAND SCANNER BARGAINS 

* SPECIAL OFFER * 
"CENTURY 210" Communications  Receiver. 0-5 to 
30MHz. CW, USB, LSB, AM & FM. Digital readout, 
Provisions for an external speaker and headphones. An 
excellent performer for only  £199 

CRYSTALS FOR NR-56, SR-9, SR-11, TM-56B. We have a range 
of 2m & VHF Marine band crystals for these receivers at £3.00 
each (+ 20p post per order). Please phone to check stock. 
RESISTOR KITS a top selling line for many years. E12 series, 5% 
carbon film, 10f1 to 1m, 61 values, general purpose rating 1/4W or 
1/2 W (state which). 
Starter pack 5 each value (305 pieces)   £3.10 
Standard pack 10 each value (610 pieces)   £5.55 
Mixed pack, 5 each 1/4 W + 1/2W (610 pieces)  £3.55 
Giant pack, 25 each value (1525 pieces)   £13.60 
DC/DC TRANSISTORISED INVERTERS 12V input, 400V 200mA 
rectified and smoothed output   £9.50 
This unit is a chassis section cut from used R/T equipment, 
tidied, fully wired & tested. Free-standing but no luxuries like 
cabinet. 24v version - same price. SAE for details. 
SPECIAL OFFER discoothond lino 12 or 24r to 3130v Inrortor.  ES 

SPARE PARTS FOR PYE RADIOTELEPHONES 
WESTMINSTER & PF70 SERIES 

also Cambridge, Vanguard etc, SAE list 

DARER FM DETECTOR and squelch conversion for Pye R/T equipment 
Ready Assembled, full instructions. Tailor-made, easy-fit design, replaces 
existing squelch board, with mini mum of modifications. For AM Cambridge 

£5.30; for Vanguard AM25I3 (Valve RX) £6.10; for Transistor Vanguard 
AM25T £6.95 

MAIN IXSTRMUTOR OF REVCO PRODUCTS 
1 W  VISA 

PRICES INCLUDE UK P&P and 15% VAT 

GAREX ELECTRONICS 
7 NORVIC ROAD, MARSWORTH, TRING, 

HER'TS, HP23 4LS 
Phone 0296 668684. Callers by appointment only 

Goods normally dispatched by return 

NEW THIS MONTH 
PCS MOUNTING 116CADS 
Much sought after 4.8V 150mA batts with 
PCB mntg tags on 25mm pitch. BaN size 25 x 
16e. Ideal for paralleling. 99p ea; 10 + 85p; 
25 + 70p; 100 + 60p 

PRI M OPTICS 
Scoop purchase of single and twin cable. 
For use with visible light or infra-red. Core 
1mm dia, overall 2.25mm dia. Single 50p/m; 
20m coil £6.30. Twin 90p/m; 20m coil 01.00 

!ARMATURE RELAYS 
PCB mounting, DPCO size 20x15x15mm. 
Available in 3, 9 or 12V. £1 each. 

1W AMPUMER 
2914 Audio amp panel 95x65mm with T8A820 
chip. Gives 1W output with 9V supply. 
Switch and vol control. Just connect ban. 
and speaker. Full details supplied. Only 
£16010 for £12; 25 for £25: 100 for £75. 

2915 Stereo version of above 115x65mm 
featuring 2 x TBA820M and dual vol control. 
23.50 10 for £30; 25 for £65; 100 £200 

AM TUNER PAN . 
2916 For use with mono amp above. Neat 
panel 60x45mm. Only £1.50; 10 for £12.00. 

116CA1) CHARGER SCOOPS 
Ever-Ready model CH4, this charger will 
take up to 4 AA. c or 0 cells plus 2 PP3 if 
required.  Smart  two  tone  grey  case 
212x97x60mm. Only £7.95. 

1984/3 CATALOGUE 
84 page A4 size - Bigger Brighter, Better - 
more components than ever before! With 
each copy  there's discount vouchers. 
Bargain List. Wholesale Discount List. Bulk 
Buyers List. Order Form and Reply Paid 
Envelope. 
All for just £1.0011 
Winter Supplement due out November - 
Send large SAE for your free copy. 

G REEN W ELD 
- The Pack People! 
More packs - more in them - more value! All 
our packs contain brand new marked full spec 
components at a fraction of the normal price and 
offer constructors the widest range of parts at 
the lowest cost! How do we do it? By buying 
manufacturers  end-of-run  and  surplus 
components. Because we purchase from many 
sources, we have an extremely wide range of top 
quality parts -too costly to sort hence the packs 
described below. Our larger packs are ideal for 
schools, groups or clubs. 

MEW PACES 
K524 OPTO PACK- a variety of single point and 
seven segment LEDs (Mel dual types) of various 
colours and sizes, opto isolators, numicators. 
multi digit gas discharge displays, photo 
transistors infra red emitters and receivers. 
25 assorted £3.96 100 £14.911 250 £36 

K525 PRESET PACK - Big, Big variety of types 
and sizes - submin, min and std. MP, slider, 
multiturn and cermets are all included. Wide 
range of values from 20R to 51.4. 
100 assorted £6.75 250 £12.96 1000 £49. 

K526 HEATSINK PACK - Lots of different sizes 
and shapes of heatsink for most diode and 
transistor case styles. A pack of 25 assorted 
including several large finned types - total 
weight over Ikg £6.50 100 £19.50. 

K527 HARDWARE PACK - This has a large 
variety of pk and self tapper screws from 2  
up to 80 11/4 " also washers, some BA, metric and 
Whit screws plus other miscellaneous brackets. 
captive nuts and bits and pieces. 
Ng (up to 1000 pieces) £4 
3kg £9 10kg 112.5 

K528 ELECTROLYTIC PACK-All ready cropped 
for PCB mounting this pack offers excellent 
value for money. Good range of values and 
voltages from 0.47 F to 1000aF. On to 100v 
100 £3.95 250 C8.05 1000 £32. 

K531 PRECISION RESISTOR PACK - High 
quality, close tolerance R's with an extremely 
varied selection of values mostly 1/4 and 1/2w 
tolerances from 0.1% to 2% - Ideal for meters. 
test gear etc. 
250 £31000 £10 

K532 RELAYS -wide selection of styles voltages 
and contacts 4V - 240V. AC/DC, SP to 4PCO 
20 for C6 100 £25 

'TORUN 
Computer-controlled Rob built around the 
gearbox described below. Complete kit of parts 
inc PCB, program listings for BBC (other micros 
soon). £44.85 20W ribbon cable (min 3m 
recommended - 5m better) ft 30/m SAE for 
illustrated leaflet 

MOTORISED GRAMME 
These units are as used in a computerised tank, 
and offer the experimenter in robotics the 
opportunity to buy the electro-mechanical parts 
required in building remote controlled vehicles. 
The unit has 20 3V motors, linked by a magnetic 
clutch, thus enabling turning of the vehicle, and 
a gearbox contained within the black ABS 
housing, reducing the final drive speed to 
approx 50rpm. Data is supplied with the unit 
showing various options on driving the motors 
etc. £5.96. Suitable wheels also available. 79mm 
Dia plastic with blue tyre, drilled to push-fit on 
spindle. 2 for £1.30 (limited qty). 3in dia 
aluminium disc 3mm thick, drilled to push-fit on 
spindle 2 for 418p. 

€.. .... 1-1.1.-" 

o    

(So 

W AD CHARGER PA M. 
177 x 114mm PCB with one massive Varta Deac 57 
x 50mm 0 rated 7.2V 1000mAH and another 
smaller Deac 32 x 35mm 0 rated 3.6V 603mA. The 
price of these Ni-cad stacks new is over £30. Also 
on the panel  is a mains input charger 
transformer with two separate secondaries 
wired via bride rectifiers, smoothing capacitors 
and a relay to the output tags. The panel weighs 
1kgm. All this for just 01.00 

A recently purchased parcel of components 
contained some PCB's for radios/tape players. 
Five types are available. 

2908 Panel 147 x 38mm with 2 x TDA 1004 6W 
audio amp IC's not soldered ini so they can 
easily be removed. Also l000ma. 1291/10 x 2. 
470/16 elecs, ceramic discs. R's also choke. (All 
easily removed) Stereo Amp? Only £3.00 (IC's 
cost £4 ea) 

2909 Another board which escaped the clutches 
of the flow solder machine - 103 x 39mm, this is 
an RF panel with a T0A1200 FM/IF chip 8 
uPC1176C noise canceller + R's & C's inc. tants. 
Chips cost around £8 together. Price for panel 
£2.50 

2910 139 x 39m,,,, this panel has soldered in 
components - TCA4500A and TBA651R, AM 
radio with IF amp. Probably complete AF section 
of radio as IF's and trimmers are on board, + R's 
C's etc £2.50 

2911 L shaped board 125 x 35mm, looks like AF 
section of radio - BF194-5 etc + trimmers & IFs, 
but tuner is absent M OO 

2912 Same as 2909. only components have been 
soldered. £2.50 

2913 Another L shaped panel 135 x 40mm with 
non-soldered components including: BC549C 
2, BC208 03, 8E241 02, BF194, coils, trimmers. R's 
x C's etc £1. 00 

VIIROSOARD  NI111061 CABLE 
Discontinued lines, some at less than 1/2 price!! 
eg Dipboard 158 x 165mm £3-50; 26W Grey 
ribbon UAW% Red wirewrap wire 24AWG 1:2A101 
1100m. Full details on List 18 

G REE N W ELD 
Min Access order value £5 No min 
CWO value. Official orders from 
schools etc. welcome - min invoice 
charge £10.  F3  
Our shop has enormous stocks of 
components and is open from 9-5.30 
Mon-Sat. Come and see us!! 

443K Millbrook Road 

Southampton S01 OHX 

Tel: (0703) 7725011783740 
All prices include VAT; just add 60p P&P 
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Tatung has entered the competitive 
field of microcomputers with its own 

British designed Einstein as a rival to the 
BBC Micro and the new Sinclair QL, both 
of which are also aimed at the home, 
educational and small business user. 
The Einstein's main processor is a Z80 

(8-bit) with a clock speed of 4MHz. It has 
80K RAM: 16K is used for the display 
leaving 64K for the user. 
Its graphics  resolution  is 256x192 

pixels and it has 16 colours (transparent, 
black, dark green, medium green, light 
green, dark blue, cyan, dark red, medium 
red, light red, dark yellow, light yellow, 
magenta, grey, and white); it has a 
greater variety of shades than the BBC 
Micro which also has 16 colours, but this 
is gained at the expense of a facility for 
flashing colours. The text display has 32 
or 40 columns and 24 rows with the same 
16 colours. 

Keyboard 
The keyboard is a full QWERTY type 

with 48 alphanumerical graphics keys, 8 
programmable function keys and 11 
'control' keys. The repeat delay and 
repeat speed are programmable, and 
there are 160 pre-defined symbols — 
saving  time  when  programming 
graphics. 
The  computer  comes  with  a 3in 

The Tatung Einstein with monitor 
(above) and 3in compact disc drive 

compact floppy disc drive built in. Each 
disc can store 500K of data (250K on each 
side) and is housed in a rigid plastic case 
with shuttered access aperture. 

Second disc 
A second disc drive can be fitted into 

the computer as well as external twin 
drives, giving a total disc space of 2M 
bytes, and the disc operating system 
(DOS) is CP/M compatible (the operating 
system used by the majority of micro-
computers). 
Although the 3in discs are not as 

popular as the 31/2 and 51/4in ones, Tatung 
dealers will be stocking them and Tatung 
have been in touch with many software 
houses to ensure that their new compu-
ter will  not suffer from a lack of 
programs. 
The BASIC (Xtal) is loaded from disc. It 

has many useful features. For instance, 
programs can be merged, or a few lines 
of a program can be relocated, both of 
which are useful facilities when writing 
long programs. Drawing and filling in 
shapes is made easy bythe incorporation 
of special graphics commands: POLY 
allows a polygon to be drawn in one 
command; ELLIPSE allows circles and 
ellipses to be drawn in one command; 
and FILL allows any enclosed area to be 
shaded in a chosen colour. 
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It has all the features of BBC BASIC, 
except PROCedures: it is surprising that 
this has not been added to the Einstein's 
BASIC since PROCedures are a begin-
ning to structured programming and an 
introduction to other languages — it is 
this that has endeared the BBC Micro to 
schools. This means that the Einstein is 
not a computer that one would buy 
primarily for educational use, although it 
will prove little handicap for those 
intending to rely mainly upon commer-
cial software for business or other 
specialist use. 

Easy to handle 
Despite these drawbacks for the 

programmer, the Einstein's graphics are 
easy to handle with its 160 predefined 
symbols. 
One of the computer's best features is 

that there are 32 sprites which are 
handled from within BASIC: this enables 
BASIC programmers to write their prog-
rams with faster graphics. Sprites can 
also be enlarged without redefining any 
shapes. The main drawback of the 
graphics is that the resolution is not 
very high — inferior to many of its 
competitors. 
The sound generator uses envelopes 

through three music channels and one 
noise channel: it is therefore very 
versatile, although it takes quite some 
practice before one can produce the 
required sound every time. There is also 
provision for a speech synthesis chip. 
The sound is emitted through a 31/2  inch 
by 21/4  inch, 250mW internal loudspeaker. 
The editing of programs is a bit tricky; 

the computer has two cursor keys and 
two shift keys, when it would perhaps be 
more convenient if it had four separate 
cursor keys. It would also be helpful if it 
duplicated at the bottom of the screen 
what is being edited in the text above. 
This computer is not likely to become 

dated very quickly, because it allows for 
expansion. As well as the normal UHF TV 

 111111111111111111111111 111/1II 

signal and RGB monitor signal it has a 
YUV signal, which is said to allow for 
greater colour saturation control. 
The Einstein will connect directly to 

most types of printers (but check that the 
one you buy is not an exception!). As I 
mentioned before, two external disc 
drives (either 3 inch, 31/2 inch or 51/4 inch) 
can be added and it can communicate 
with other computers via the built in 
RS232C interface. 
There are two joystick ports which can 

also be used for 'robot arms', etc 
(although Tatung do not as yet produce 
such unusual accessories). There is also 
a device called the Tatung 'pipe' which 
will connect devices (eg a second 
processor) straight to the main pro-
cessor. 

Although the Einstein has very good 
facilities for such external expansion, 
internally it is inferior to my own 
computer (a BBC) : there simply doesn't 
seem to be the space for as many 
additional EPROMs. Nevertheless it is 
easier to add new languages because its 
languages are disc-based. 
The Einstein comes equipped with 

three instruction booklets: a BASIC 
reference manual describing all BASIC 
commands; a DOS/MOS introduction 
manual which explains the commands 
for the use of discs and the machine code 
commands; and an introduction explain-
ing how to set up the hardware, as well as 
teaching the fundamentals of BASIC 
programming. 
All the booklets are clearly written — 

although the section on machine code 
seems to assume too much for it to 
encourage beginners, and does not go 
into enough depth for those with some 
experience. 
The Einstein, then, perhaps doesn't 

have the edge over some of its competi-
tors as a programmer's machine (it lacks 
an assembler as well as PROCedures in 
BASIC), but may prove more than 
adequate for those relying on software: 
this is no bad thing in itself, but the 
software—because it is disc based—will 
be quite pricey (£12.65 upwards, with 
language discs such as PASCAL costing 
£46). 
The computer itself will set you back 

£499, which seems good value consider-
ing the size of its memory; and Tatung 
tell us that they are soon releasing some 
software for radio amateurs which we 
expect to be reviewing in coming 
months. 
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TATUNG EINSTEIN REVIEW  

RIGHT TO REPLY 

After the review of the Einstein had 
been written we sent a preview copy of 
it to Northern Communications of 
Claremount, West Yorkshire, the com-
pany who supplied the computer, and 
invited their comments. 
Richard Constantine of Northern 

Communications, after a brief discus-
sion with the manufacturers, made the 
following points: 

I was disappointed that you didn't refer 
to the price (£499 including VAT). When 
compared with the BBC Model B, with 
interfaces and disc drives to give a 
comparable performance to the basic 
Einstein, this computer seems very good 
value indeed,  especially when you 
consider its superb finish and presenta-
tion. 

Colour graphics 
The remarks concerning colours were 

possibly a little ambiguous; the BBC 
does not have a true sixteen colours, but 
eight plus eight flashing. 
The graphics are of a high quality (it is 

not strictly true that the resolution is not 
very high in comparison to the competi-
tion — the majority of computers have 
256x192 pixels resolution). 
Given the CP/M compatibility, there is 

a wealth of professional disc-based 
software  readily  available  for  this 
machine, and blank 3 inch discs are 
stocked by W H Smiths! 
The Einstein is the only machine, as far 

as I know, to have a fully screened and 
earthed power supply to reduce RFI, and 
the number of I/O ports on the machine 
means good potential for expansion. 

The comments below come from the 
factory. 
As from this month (October) Digital 

Research's 'Dr Logo' procedures prog-
ram will be supplied with the machine as 
standard, and BBC BASIC (Z80) is now 
available on disc. 
Speech can be catered for via the 

'pipe' port. 

Editing 
The reviewer seems to prefer the line 

editor of the BBC to the full screen 
editing facility of the Einstein, which in 
commercial use is generally recognised 
as  being  superior to  line editing. 
However, Xtal BASIC does also have a 
line editor (it is obvious that the reviewer 
is a BBC addict). 

As far as space for additional chips is 
concerned, a machine such as the BBC 
needs extra ROM space because of the 
limitations inherent in having a resident 
language — a 'clean' machine avoids the 
necessity. 
The comment about the Einstein being 

inferior internally might indicate to some 
readers that the general construction is 
poor, and I'm certain this was not the 
intended conclusion (since it isn't!). 

Richard says the Einstein already runs 
with the FT980 and FT757GX, but in 
addition there are plans for a standard 
interface for most common rigs. A 
package of amateur radio software is not 
very far away, and this combined with the 
very user-friendly nature of the unit and 
the advantages of the disc format (not to 
mention the care taken to avoid RFI) 
should, he believes, make this a very 
good machine for radio amateurs. 

Software Prices 
(a selection of those available) 

CIS Cobol w/Forms 2 
and Animator (L) 

e375.00 

Database (B/H) 

Easidata (B/H) 

Einstein Simplex (B) 

Forth (L) 

Home Budget (H) 

Invoicing (B) 

Mini-Calc (B/H) 

Music Composer (H) 

Pascal (L) 

WDPro (B/H) 

£19.95 

e29.95 

£150. 00 

£46.00 

£19.95 

e29.95 

£19.95 

£14.95 

eit6.04:1 

e57.50 

Zen Assembler Editor (U) 
e29.95 

Key: L=language U=utility 
B=business H=home 
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TESTING! TESTING! 

Asignal displayed graphically on the 
screen of an oscilloscope would 

appear to give all the information about 
that signal at a glance. 
The height of the waveform gives the 

amplitude; the length of the waveform 
along the horizontal axis gives a direct 
readout of the duration; and with a bit of 
practice, the harmonic content of a 
signal can be guessed by the shape of 
the waveform. In all a most useful 
instrument, but one which requires 
extreme caution in interpreting the 
results. 
Like most other pieces of test gear the 

scope produces a result which should be 
treated in context. This includes the 
limitations of the instrument itself, and 
the upset caused to the circuit under 
inspection brought about by the capaci-
tive and resistive loading of the scope 
input. 
As with other areas of electronics the 

problems are minimal (although not 
entirely absent) in the audio range and 
become progressively more interesting 
as the frequency under inspection 
increases into the megahertz range. But 
first, the limitations of a scope. 

Slew rate and frequency response 
These two things are related but are 

not the same. 
Frequency response is straightfor-

ward. An oscilloscope may show a 
relatively level frequency response to 
15MHz and be quoted in the specifica-
tion as operating from 'dc to 15MHz'. This 
may hold true for signals up to, say, 1.5cm 
peak to peak deflection at 15MHz. 
If the Y gain is stepped up in an attempt 

to increase trace size, the height of the 
waveform may no longer tally with the 
increase in amplification, ie it will be 
rather smaller than it should be. This is 
due to slew rate limiting. 
At 15MHz, the capacitance of the scope 

deflection circuits may be such that 
available output current from the deflec-
tion transistors (or valves) is inadequate 

Get the most out of your 
test gear with a little 

help from... 

Frank Ogden G4JST 
This month — oscilloscopes 

to charge the tube Y plate capacitance to 
a high enough voltage. 
The implications of this should be fairly 

obvious: oscilloscopes tend to be very 
inaccurate in the voltage measurement 
of ac signals near to the upper frequency 
limit of the instrument. The capacitive 
loading of the external circuit under 
inspection may tend to 'round off' 
waveforms with fast rise-times. 
Slew rate limiting on the internal 

instrument circuitry has roughly the 
same effect. 
Care should also be exercised when 

prodding around tuned circuits. The 
detuning effect of the scope input 
capacitance will show a gross under-
reading when connected, for instance, to 
the primary of an IF transformer. The 
scope (and most other test gear for that 
matter) should always be connected to a 
low impedance circuit node wherever 
possible. 

The divide-by-ten probe 
The importance of test gear affecting 

Signal probe 

Stray capacity of 
probe cable. Precise r 
value depends 
on probe. 

/47 

the operation of circuitry under test 
cannot be over-emphasised. The inter-
ference can be substantially reduced — 
but not completely eliminated — by the 
use of an attenuator probe. Figure 1 
shows the equivalent input circuit. 

Loading 
For equipment of fairly recent manu-

facture, the loading will be in the region 
of 50pF in parallel with a resistance of 
1M. The cable connecting probe to scope 
input will have a capacitance of 50pF or 
thereabouts. The attenuator probe con-
tains both a resistive and capacitive 
divider. 
Although it cuts the signal reaching 

the scope by a factor of ten, it also 
reduces the capacitive loading by the 
same degree. Since most scopes have 
plenty of Y sensitivity for the majority of 
purposes, the reduction in deflection 
sensitivity may be a welcome trade-off 
for reduced circuit loading. 
Figure 2 shows the circuit of a typical 

attenuator scope probe. The principal 

Resistance and capacitance of 
input electronics. As a guide R 
will have a value of around 1M; 
C will be around 50pF. 

Fig I Oscilloscope input circuitry may offer unacceptably 
high loading to some types of digital and RF circuits 

CRT deflector 
plates 
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TESTING! TESTING!  

Adjustable compensation 

Signal probe 

2-10pF. capacitor 

10 M 

Flg 2 The compensated attenuator probe 
substantially reduces capacitive (and resistive) 
loading on external circuitry 

feature is a small series trimmer capaci-
tor, which is adjusted so that the ratio of 
the resistive part of the attenuator is 
matched exactly by the capacitive part. 
The capacitive part comprises the value 
of the trimmer in comparison to that of 
the combined probe cable plus scope 
input capacitance. 
The scope probe trimmer capacitor is 

adjusted by applying a low frequency 
square wave with fast rise and fall times 
and looking at the observed result. 
If the trimmer provides too much 

capacitance, then the waveform will 
show excessive overshoot. If too little, 
then the square wave will develop 
'shoulders'. Figure 3 gives the sort of 
diagrams over a range of trimmer 
adjustment. 

Triggering 
To be useful, a scope timebase has got 

to lock in time with the repetitive event to 
be observed. 
There are certain kinds of instruments 

—storage scopes, one shot photographic 
scopes—which can freeze a single event 
in time. Since these are beyond my 
pocket and, I imagine, that of most of the 
people reading this, I won't discuss them 
further. 
There are some sort of repetitive 

events that do not show up on a 
conventional oscilloscope even though 
they may be critically important to the 
function (or malfunction) of a circuit. 
Most of these can be characterised as 

short duration  pulses, for instance 
glitches in a digital system, which occur 
regularly but are too narrow in width to 
be observed. 
Suppose a 1µS pulse occurs regularly 

every 1mS. Even the cheapest 3MHz 
instrument should be able to resolve a 
signal of this type but it generally 
doesn't. It probably triggers the time-

Screened cable 

all::  -- To 

Rg 3 Distortions of ideal squarewave: 

•=1,=  =lab 

Parasitics of 
scope input circuits 

Undershoot 

a) resulting from too little capacitance in Figure 2 
attenuator probe — undershoot on observed waveform 

b) resulting from too much compensating capacitance 
— overshoot on waveform 

base— usually the only way that you know 
that such a pulse is present — but you 
can't see anything no matter how high 
the brilliance control is turned up. The 
reason is, of course, that the pulse gets 
lost at the start of the trace, removed by 
the same part of the oscilloscope 
internals which suppress trace flyback. 

Slow timebase 
Where a slow timebase speed is 

selected so that several pulses should be 
displayed, the results may be equally 

Overshoot 

disappointing, because the actual width 
of the pulse on the screen may only 
occupy 1/2000th of the total trace length. 
A microscopic dot of light above the 
trace baseline may just be visible, 
though. 
It is occasionally possible to make out 

the shape of a fast pulse by unlocking the 
timebase when turned to its fastest 
speed. 
In the free running state the pulse may 

be dimly visible running along the bright 
baseline trace. 
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 TESTING! TESTING! 

Commercially available oscilloscopes; the MJ Instruments 102 and the Trio-Kenwood CS 1100 (photos courtesy of MJ Instruments and House of Instruments Ltd) 

Chasing porosities 
Looking for parasitics in low frequency 

equipment, audio power amplifiers for 
instance, can also have pitfalls for the 
oscilloscope. 
MosFETs and modern bipolar output 

transistors will effectively amplify to 
several tens of MHz. These parasitics 
may be so high in frequency that they 
don't show directly on the scope trace. 
You need to look for what they leave 
behind — usually some sort of kink or 
discontinuity in an otherwise smooth 
waveform. 
It is unusual, but not impossible, for 

low frequency circuits to oscillate con-
tinuously at some HF or VHF mode. Far 
more usual is for the circuit to oscillate 
over just a small part of the input signal 
cycle. This makes itself known on the 
scope tracer in a manner typically shown 
in Figure 4. 
A carefully calibrated instrument — 

most scopes incorporate screwdriver 
accessible front panel controls for this 
purpose — offers most of the facilities of 
an accurate ac millivoltmeter and can be 
used in much the same way; ac current 
may also be measured by using a 
temporary low value resistor as a series 
shunt in the circuit under inspection. 
Selection of the resistor is dictated by 
normal Ohm's Law (eg 0.1ohms and input 
signal to the scope of around 280mV peak 
to peak with a measurement current of 
1A RMS). Figure 5 offers a typical 
example of current measurement. 
The last example is a fairly straightfor-

ward measurement technique providing 
that the measurement frequency isn't 
too high. 

Difficulty 
Switch mode power supplies often 

present more difficulty because the 
current transients are extremely fast, 
and any stray inductance introduced by 
the measurement process will lead to 
wild inaccuracies and a possible upset to 
the operation of the circuit. 
Bear this in mind when poking around 

the power supply stages of large screen 
colour TVs. Always put the test shunt 

Step in ob  d waveform 
due to VHF parasitic oscillation 

Fig 4 
Step in observed sinewave due to VHF parasitic oscillation over part 
of the signal cycle. Most scopes will not show this type of oscillation directly; 
detection is by the effect left behind 

+ 0  

IM• Mi 

Mains 

Make temporary 
break here 

Fig 5 
This typical power supply circuit illustrates the use of an 
oscilloscope for ac current measurement 

resistor — it must be carbon, never 
wi rewound — as close as possible to the 
circuit inspection point. Preferably it 
should be temporarily soldered directly 
into the circuit. 
There are many other situations where 

To oscilloscope 

Insert OR1 
resistor hwe 

a scope may be used as an adjunct to 
other test gear, particularly signal gener-
ators. The next part of this series deals 
with signal generators together with 
some of the more unusual applications 
for them. 
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KEMPRO MICROWAVE MODULES NATIONAL PANASONIC 

=1 R WITHERS \ Mr  SED  

COMMUNICATIONS YUs 
584 HAGLEY ROAD WEST, OLDBURY, WARLEY 
B68 OBS (QUINTON, BIRMINGHAM) WEST MIDS.-

Tel: 021-421 8201/2 (24 HR ANSWERPHONE 
Acce 

A I L RWC SPECIAL OFFER 
PLEASE ASK ABOUT THE RWC CREDITCARD 
AVAILABLE NOW VIA LOMBARD TRICITY 

VISA 

R.W.C.'S BARGAIN WINDOWS ONCE ONLY OFFERS 

23w 10 MIRE 

LINEAR 
RELAY 
SWITCHED 
5w DRIVE 
£16.50 

3 ONLY INC P&P 

YAESU FT29OR 
FREE • HB9CV 
£279 • VARTA 
NI-CADS 
• CHARGER 

* LISTEN ON INPUT 
WHILE 
STOCKS 
LAST 

BLAZETONE  I  STANDARD VHF 
2Mtrs I  FM PPAR 
15W 
TWO I  BATTERY 
ONLY  OR 12V. 

4-CH 
140-172MHZ 

4 ONLY £95 

10 MIR MOD KIT 
FOR DNT 40FM 
AND LCL2740 
INC 2x-TALS 

RWC  lx-TALFILTER 
BEST 2 CAPACITORS 

SELLER  £12.95 

R.W.C. SPECIAL LAST TEN AT 

THIS PRICE 
*70 MEMORIES 
*A DC SUPPLY 
*AUTO SEARCH 
*LOCK PRIORITY 

YAESU FT708R 

FREE * HB9CV 
*NI-CADS 
*CASE 
*CHARGER 

£199  *POST PACK 

10 ONLY 

INIT1 OM. MOBILE 
FIVE 
ONLY 
'6W 
40CM 
INC 
BRAG-
KET 
£47.50 I £57.50 POST FREE 

M C 10M DIAT BASE 
10 ONLY *240v 

'TILT 
BRACKET 
*1 YEAR 
WARRANTY 

FIVE 
ONLY 
LEFT 

CENTURY 210 INC FREE 

£198 
POST FREE 
AM+ SS3 

G5 RV MULTIBAND ANT 
•500Kc's —30 MHZ 
BAR LOW WADLEY LOOP 
•LED DISPLAY 
•HEADPHONE JACK 

THREE ONLY 
YAESU FTV107 

HF 2 MIRE TRANSV 
INC 2MTE 
MODULE 
70CMS 
OPTION 

LAST THREE £159 

YAESU rni 707 
HF 2 MIRE TRANS V. 

FITTED 
2 MTRE 
BOARD E m u 
50MHZ 
OPTION 

TWO ONLY £159 

SAVE 
OVER 
£50 
ONLY 
£279 

YAESU FT79OR MULTIMODE 70CMS 

'FREE NI-CADS 
'FREE CHARGER 
'FREE HB9CV 
*FREE LISTEN 
INPUT MOD 

FARNELL 10 AMP 
OK ON 211TU 

PSU 
REGULATED 
AND FULLY 
PROTECTED 
SWITCH LIST £185 
MODE LAST FEW £39.5 

ISBIAILTIIIPLE 5/4A  j 144-148MHZ 
7.2DB1 QUALITY 
CONSTRUCTION 
LOW USWR 
SAVE ££s £29.95 

AJH UN BAR KIT 
30W ON 2MTRS 
EASY TO 
BUILD INC 
FULL INST. ti 
VALUE 
AT £29 POST FREE 
CASE +H/SINK 
, £50 EXTRA 

TURN THAT BEAM 
KOPEK ROTATORS 

50KG 
LOAD-

.  ING 

FULL 1 YEAR WARRANTY 
ACCURATE TO 1° f37 

TOTO 3.5 — 148MKZ 
SV/R + POWER PAIR 

MADE 
IN 
JAPAN 

\\\
0  1KW HF RATING C\ *.t.. FREE PATCHLEAD 

FREE £29 

<" POWER 
<-  (5 

MODULES.  
FOR FDK 
YAESU 
ICOM TRIO 

ETC. EG 25W2 MTRE 
WRITE FOR 
FULL LIST 
£35 

POWERHOUSE PSU S 13.8V 5/7AMP 
DC SUPPLY 

FULL PROTECTION 
\\C  BRITISH MAKE 

INC P&P 

HOXIN 
DC GROUND 
92 WAVE 
MOBILE 

INC 1..ANT 
PL259 
+CO-AX 
£9.50 
TO CLEAR  , 

POUCE BAND 
1/4  WAVE 
FINE ON 
2111TRE 

LAST 
FEW INC 

BANTEX BASE 
SILLY PRICE £4.50 

TRAVELUNG JIM 

12M 

70-
c-
MS 

INC LEAD 2M £7.93 
+ PL259 70CM £6.95 

R.W.C. BARGAIN 
PACK 

BNC KIT 
SILVER + 
NICKEL 
PLATED 

ELBOWS WORTH £104 
PLUGS ETC ONLY £6.99 

sit! 

USA MADE 
PUSH WI P6259 

LAST 
30 
TO 
CLEAR 

FOR 
UR67 
UR43 

99p FOR THREE! 

SUN HIGH 
GUAUTY 

GUTTER MOUNT KITS 
INC 4UCO-AX AND 
PL 259 ANODISED 

itlo BLACK FINISH 
ONLY 
£9.93 

'SILVER PLATED 'N' TYPE 

2KW CO-AX 
SWITCH 
LESS THAN 
1DL 
4 ONLY 
LOSS 
£13.50 

0.0.141. 

811 1,1 

TWO 
WAY 

STOP PRESS 
LOW PASS TV I FIL-
TER  BY  TELCO 
LIST £39.95 

12 ONLY £12.50 
MADE IN USA 

0511V HF MULTI- BAND, 
DIPOLE ANTENNA 

FULL  1/2  WAVE 
WAVE  £12.95 
£14.95 

POST & PACKIG 
FREE! 

HF AERIAL TRAPS 
W3DZZ TYPE 

HIGH 
QUALITY 
71MHZ 

CCTV LENS 

39MM JAP 
'C TYPE 
FIXING 

£8.95 PAIR POST FREE TOKINA QUALITY WERE 
£30 FEW ONLY £7.50 

FT102 AM FILTERS 
XF 488 CM BY 

YAESU 
ALSO A FEW 
CW FILTERS 

£19.50 

RF TRANSISTORS 
OVER 
20,000W 
IN STOCK 
FOR ALL 

HF/VHF/UHF RADIOS 

2SC229ORSC1947 I 
£7.50  

(MRF404)  £22  JACK 

VERY HEAVY  MINI HEADPHONES 
CHROME PLATE  3.5MM + 1/4" JACKS 

MORSE 
KEY 
BLOCK MONO 4 1111-0 STEREO 
SUIT  SUPER  QUALITY 

HK705 ETC WITH FREE 1/4 ' LIGHTWE G 
+ LEAD £6.95  £3.915 INC  pap 

I HT DESIGN I 

KENWOOD TRIO 
NOISE CANCELLING 

DYNAMIC 
MIKE 
SUPER 
QUALITY 

LAST  £12.50 

FIVE 

HEAVY DUTY 
MAGNETIC MOUNT 

50239 MOUNT 
3MTASCO-FX 
PL259 
SPECIAL 
PRICE £8.95 

All offers subject to availability on a first come first served basis. Prices subject to change without change all 
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G4KZH (Ray) 

"A HAPPY CHRISTMAS TO 
ALL OUR CUSTOMERS FROM 
ME AND ALL AT R.W.C." 

(GI WKN,  G8VXN,  G8DOG 
G6KZH, G1K2H) 

NEW YEAR SPECIAL 
Have your transceiver 
M̀.O.T.' tested on the spot* 
with a Comprehensive Test 
Report for only £12.50 inc. 
FM Dev. TX Power Out Fre-
quency, RX Sensitivity, 12db 
Sinad etc. Full written report 
inc simple adjustments car-
ried F-O-C! 
* Phone first for appointment. 

.... N 
It..,‘..-. .'„,,,•4114i, 
- . . Real After Sales Service.4,- 

Over £20,000 worth of test 
equipment in stock. 
Our service back-up is 
second to none. 

DON'T MISS THESE CHRISTMAS GIVEAWAYS 

OSKERBLOCK 200 
SWR and Power Meter 
with Free 30w Dummy 

Load 

* 2Kw Power at H.F. 
* 3.5 — 1.70MHz 
* Individually calibrated 
* Dual precision meters 
* 52 or 750 switched 
* Quality Japanese finish 

ONLY £39.95  

Ask about the RWC Credit Card 

* 10 memories 
* Dual V.F.O. 
* Dual scanner 

FOR THIS MONTH ONLY 
YAESU FT 290R 

The world's best selling Two Metre 
Multimode with FREE MMB11 Mobile 
Bracket worth over £28 for only £289 
And Free Ni-cads 

* 144-146MHz 
* FM-CW-USB-LSB 
* Portable/mobile 

''',91.11011•18.1. 1101 0 .••  

vvIDt. BA_N_D DIJYMY,.LOAD 

.,11-171 

BEAT THIS FOR VALUE 

YAESU FT 708R Fantastic 70cms Portable with 
FREE NC7 Desk Charger worth over £30! 

* 10MHz (430-440MHz) 
* 200MW/1 watt output 

£199  * 10 memories 
* Full scan facility 
* Very rugged design 



Regular readers of this magazine will 
Vibe familiar with Andy Emmerson's 
column ATV on the Air, but may see it as 
too specialised a branch of amateur 
radio to do more than look at the 
pictures. The amateur television hobby 
is also well-served by informative and 
practical articles in the magazine of the 
British Amateur Television Club, called 
CQ-TV and  published quarterly for 
members. 
But I realised when planning this 

article that the wider circulation maga-
zines such as Radio and Electronics 
World reach people who may know little 
of what ATV is about, and even less about 
where to find out! My intention therefore 
is not to write the definitive answer to the 
principles and techniques of amateur 
television, but rather to pull together 
information from a variety of sources and 
provide in one place advice on how the 
beginner can receive amateur pictures 
on 70 centimetres. 
I chose 70cms because most activity is 

on this band both in the UK and on the 
continent, and although commercial 
gear is now coming on the market for 
24cms, the ATV band of the future', Andy 
G8PTH has covered this well in his series 
in Amateur Radio from February to June 
of this year. 

ATV in general 
First a few words about ATV generally. 

In Electronic Technology magazine Ray 
Pressnell G6KMC described amateur 
television as the practice of transmitting 
and receiving television signals on 
certain amateur frequencies specified 
by the Home Office... ATV considerably 
pre-dates professional broadcast tele-
vision, but for many years after its 
inception it was confined to closed-
circuit systems. Broadcast ATV became a 
reality when the GPO granted special 
licences to television amateurs in 1950'. 

A 

. . . GETTING STARTED 
BY NORRIE McDONALD GM4BVU 

A special TV transmitting licence is no 
longer necessary: however, a normal 
amateur radio Class A or Class B Licence 
is required. Full details are available 
through the Radio Society of Great 
Britain. Provided a normal domestic 
receiving licence is held, there is no 
reason why any interested person should 
not at least attempt to receive ATV 
signals. 

BATC 
British Amateur Television Club mem-

bers divide broadly into those who are 
licenced to transmit and receive TV on 
the amateur radio bands, and those 
whose interests lie in the technicalities 
of producing video equipment and 
programme material. Of course many are 
interested in a lot of different aspects, 
SSTV (slow-scan TV) being another facet 
of the hobby. 
The radio frequency enthusiasts trans-

mit pictures from their homes, from 
portable locations, and via repeaters, 
and use the medium to communicate 
visually with other like-minded amateurs 
and maybe to enter TV contests. In this 
group are to be found those who receive 
only and those who enjoy receiving long 
distance broadcast television stations 
either direct or via the growing number 
of relay satellites. 
Video enthusiasts often construct 

their own studio equipment or use ex-
commercial  equipment  for  special 
effects, computer graphics, video recor-
ding and editing, animation and so on. 

Why M V? 
But why I hear you say..! I have been 

fascinated by TV since a boy at school, 
possibly because the visual image con-
veys so much that is interesting, and I 
still believe I can recreate the excite-
ment that John Logie Baird felt so many 
years ago when a shaky image struggles 
out of the 'noise'. 
A few weeks ago, during lift conditions, 
I received pictures from OZ1BCK in 
Copenhagen, and GM4UBJ (Bill, Mother-
well) and myself spent several hours 
trying to establish contact. Now TV 
contacts over that distance take unusual 
lift conditions on the band, but George 
(GM3RVK,  in  Kennoway)  regularly 
exchanges noisy pix with me during 
contests over an 80km path, and we 
always get a kick out of it when we make 
it. It's just good fun, and as demanding or 
as simple as you care to make it. 
So receiving amateur video can mean 

noisy DX (long distance) or excellent 
quality colour from stations within, say, a 
25 mile radius. Pictures are usually 'live' 
video from a camera, or frequently now 
computer-generated  captions  and 
animations. And yes, this can be expen-
sive to start with... but you do not need 
this gear just to receive. 

High frequencies 
Television is characterised by the 

need to handle very high frequencies 
throughout the system from the camera 
to the receiver, and this includes the 
aerial system. The TV system used in the 
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UK is known as System 1, and the 
bandwidth required for a single channel 
is 8MHz. The 2 metre band is totally 
unsuitable for TV, being only 2MHz wide, 
and the 70cm band can only support a 
single channel by the use of nearly the 
whole band. Higher carrier frequencies 
are much easier to modulate, and of 
course there is also room for more 
channels. 
But let us stick with 70cms, where the 

situation is not as bleak as it seems due 
to the energy distribution of a TV signal 
within the band. In practice, due to 
directional  high  gain  aerials  and 
relatively low power, ATV and other 
users co-exist happily on the band with 
little interference. 

An elaborate set-up for a special event 

Station requirements 
An amateur TV station need only be as 

complex as the individual desires. Many 
stations employ no more equipment than 
a camera, a transmitter and a receiver as 
shown in the block diagram. This basic 
system is adequate for normal com-
munication and is easy to set up, use and 
maintain. 
The single major item which will help 

you receive good pictures over substan-
tial distances is undoubtedly the aerial, 
and of course this serves equally well 
later for transmission. 
Aerials for amateur television are 

similar to normal amateur radio aerials, 
except that two important factors, gain 
and bandwidth, are more critical for ATV 

applications. For anything other than 
local operation an aerial gain of 10dB 
should be considered as an absolute 
minimum. At distances of 10 to 15 miles 
you will get at best 50 to 100 microvolts 
from the received A N signal. But you 
need 1 to 3 millivolts to get commercial 
quality! So what can you do? 
Transmitting television requires the 

maximum possible effective radiated 
power across the whole 70cm band to 
prevent loss of colour sub-carrier or lost 
DX at the top of the band, and of course 
this applies equally to receive. Typically, 
the higher the gain, the narrower the 
beamwidth, and this can lead to lost 
signals because of directivity! Height is 
also a factor, and should be optimised to 
clear local obstructions while minimis-
ing losses due to long feeders. 50 feet is 
probably the maximum height before 
masthead preamplifiers are needed to 
avoid attenuation in the feeder cable. 

Antenna types 
In practice, three types of receiving 

antenna are in common use in this 
country. The first is the Jaybeam eight-
over-eight slot fed Yagi, which has a 
forward gain of around 12dB, adequate 
bandwidth for TV work, and a horizontal 
beamwidth of 45° which means it is not 
too critical on alignment. It is small and 
light, making it easy to handle and erect. 
The second is the 18-element Para-

beam, which has high forward gain 
(15dB) with a 28° beamwidth and again 
adequate bandwidth for colour. And you 
should aim for colour; it's almost as easy 
now for stations to transmit colour as 
black & white, so you may as well plan to 
display it! 
The final class of Jaybeam aerial is the 

popular 'X' element type known as the 
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'Multibeam'.  The  15.7dB  gain  and 
26° beamwidth of the 48-element version 
(at 1.83 metres long) makes it the ideal 
compromise aerial for most stations and 
must surely be 'old faithful' for ATV. 
The four metre long MBM88 gives 

18.5dB/19°, which is super for DX, but 
makes it very easy to miss signals 
through incorrect beam alignment. 
These aerials, available for many years 

and very reliable, have been joined by a 
28-element version. Perhaps the best 
solution for a really high gain installation 
without the problems inherent in the 
physical size of the 88-element beam, is 
to use combinations of two or four aerials 
stacked and bayed, either all 28-element 
or 48-element, with appropriate phasing 
harness. Gain over a single antenna is 
increased by +3dB for two, and +6dB for 
four antennae. 
Some TVers have claimed that Multi-

beam performance deteriorates in wet 
weather due to water shorting out 
elements at the high impedance insula-
tor points. Can't say I've noticed! 

Tonna 
An alternative is the excellent Tonna 

range of 70cm aerials, but here I will 
mention only the Type 20422 21-element 
'ATV Special', cut for 438MHz. This 
improves performance at the common 
ATV frequencies from 435.5MHz and 
436MHz upwards to the colour sub-
carrier frequency, 4.433MHz above the 
main carrier. At 18dB/24° it is first class, 
and its long length of 4.6 metres is offset 
by very light weight of 2.6kg. 
Stacking frames and power splitters 

are also provided for 2 or 4-way combina-
tions. Incidentally, horizontal polarisa-
tion is stanaard throughout Europe for 
ATV signals. 
Let me conclude with a final word on 

aerials for those handy with a saw. If you 
prefer the DIY approach, a 10-element 
10dB gain log-periodic aerial can be 
made following the method of Lewis 
Elmer (G8EUP) described in CQ-TV No 
112. The raw material  is uncoated 
welding rod! 

Don't skimp! 
Assuming a good aerial is installed, do 

not be tempted to use 50ohm 'bargain-
basement' cable. The feeder must be at 
least Uniradio UR67 which is 'relatively 
lossy but affordable' to quote CQ-TV No 
123, and preferably Andrews Heliax 
which is very costly and needs special 
expensive coaxial connectors. A relative 
newcomer is Popes Super Low Loss H100 
cable from W H Westlake, which falls in 
between these two extremes and is 
excellent value. 
Avoid sharp bends and do not strain or 

apply pressure to any part of the cable 
run. Finally, ensure all connections to 
aerial plugs and sockets are made 
according to the book, scrupulously 
clean and adequately protected against 

The author's ca//sign incorporated into a test card 

moisture. It gets very wet, so do not take 
even the slightest chance! 
My favoured technique is to com-

pletely cover baluns and other connec-
tors with self-amalgamating tape (from 
Randam Electronics or Radiospares), 
and then again with Denzo tape, a real 
gungey mess which retains its sticky 
form and repels all water. A joint re-
opened after years under that lot will still 
shine like new. 
Oh, a word about connectors ... steer 

clear of the PL259, S0239 type UHF 
connectors, they are not really good 
enough for the tiny TV signals. Use only 
commercial 'N' type plugs and sockets, 
and standardise on 50 or 75ohm versions 
to match the aerial and TV receiver, as 
they are not interchangeable. In the 
shack for very small runs, eg linking a 
pre-amp to the tuner, BNC connectors 
and thinner cable may be employed, but 
the well-known 'Belling Lee' as used on 
broadcast television sets is out for ATV 
completely, except perhaps for low-cost 
video and pulse circuits, but not RF! 
Now that we have a signal into the 

shack, how do we detect it? 

Receivers 
In recent years the most common ATV 

receiver has been a standard black and 
white 625-line TV with an external tuner 
modified for 70cms. This is commonly the 
Mullard ELC1043 or ELC1043/5, readily 
available from advertisers in Television 
magazine and elsewhere. 
The tuners have reasonable sensitiv-

ity, but may not tune low enough to cover 
the amateur frequencies. The 1981 BATC 

ATV Handbook contains details of the 
very  simple  modification  needed. 
Another  BATC  publication,  TV for 
Amateurs, shows how to use the U321 
tuner for 70cm TV coverage. Back issues 
of CQ-TV are peppered with ideas and 
mods for the home-brewer, and the usual 
safety precautions must be taken if the 
TV chassis is live. 

Optimum 
For the beginner, and even the 

experienced TVer, I feel the optimum 
method nowadays must surely be to 
insert an 'up-converter' between the 
aerial feeder and the RF input to a 
standard portable TV, preferably a colour 
one. 
By tuning the TV to around channel 35 

or 36, amateur signals are resolved with 
some  major  advantages  over  the 
ELC1043 approach. Firstly no internal 
changes at all are needed to the telly, so 
it can be your domestic set, but the real 
benefit is that these converters usually 
provide additional gain from ultra-low-
noise RF amplifier stages before the 
mixer, and with a good noise figure can 
make all the difference for DX. Spurious 
responses are reduced by a built-in high-
Q filter. 
For around £30 and the cost of a 12 volt 

power supply, you can make yourself 
really unpopular by commandeering the 
domestic telly and that's you in business! 
The choice is between completed units 
housed in durable die-cast boxes with 
BNC sockets fitted, and either kit-form or 
assembled PCBs for which you only need 
to provide the box. 
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The complete ready-to-run types are 

the Microwave Modules MMC435/600, or 
Fortop 1VC435/40, both having around 
25dB typical gain. Overall noise figure is 
better than 1.9dB for the MMC435/600 
and 2.5dB for the Fortop unit. The MM 
converter is fully reviewed in CQ-TV No 
113 and was found to be 'an excellent unit 
for its intended purpose'. 

Converter 
The Wood and Douglas TVUP2 conver-

ter is available at £22.80 for the kit, or 
£27.50 as an  assembled  board.  Its 
advantage (apart from being slightly 
cheaper) is that it is crystal-controlled to 
give more stable operation 'over the 
extreme conditions that it could meet 
from a windswept hilltop to a hothouse 
shack' as it says in their catalogue. It also 
features a —60dB de-sensing input for 
local monitoring when you aspire to 
transmission. This reduces the front-end 
sensitivity, the normal gain being 30dB 
from its two RF stages. Altogether a neat 
unit, although I regret to say I have not 
yet tried it. Several local GM stations use 
this circuit and claim it is first rate. 
I use the MMC435/600 and it receives 

its signal via switching diodes inside the 
matching M1V435 transmitter, with the 
output normally going to the tuner of my 
Hitachi VT6500 portable video machine, 
where I tune the signal for display on a 
JVC VM14PSN monitor. During contests I 
feed the converter output straight into a 
Grundig b/w portable which is better for 
resolving the weaker signals. 
So you 'pays your money and takes 

your choice'... I really feel the easy way 
to get on ATV is to use the converter 
approach. 

Home-brew 
If you have a monitor (that is a TV set 

which has no tuner and IF strip, and 
which accepts a straight composite 
video input), then you could consider 
building an ATV receiver as described in 
BATC Handbook No 1 page 21. 

A Microwave Modules TV up-converter 

The author's TV transmitter and receive converter 

This receiver is interesting as it uses a 
surface acoustic wave filter (SAW) for its 
selectivity, and from a constructor's 
point of view is a significant advance on 
the multitude of tuned circuits pre-
viously required. The PCB is available 
(very cheap!) via BATC. So in this case 
your up-converter feeds a tuner, or the 
tuner is a modified ELC1043 type, the IF 
signal passing to the IF selectivity, 
amplification, demodulation, AGC and 
AFC circuits to produce a standard 1 volt 
peak-to-peak video signal. 
In passing, let me mention that TV 

monitors are frequently available at 
rallies, but are often ex-educational TV 
units and tend to be bulky. If you want to 
make a colour monitor, why not convert a 
Ferguson 14in Movie Star portable as 
described on page 25 of CQ-TV No 119. 
This set uses the well-proven TX9 

chassis, and again a PCB is available 
through club-sales to take the work out 
of the project. Take particular note of the 
need to fit a small mains isolating 
transformer, essential for safety! 

Pre-amps 
Earlier I mentioned pre-amps, and 

there is nothing that will help pull a 
signal out of the noise better than a pre-
amp with a good noise figure. The range 
available is too great to detail here, but 
reference to the Wood & Douglas 
catalogue or Piper Communication's 
range of German SSB Electronics pro-
ducts will surely find something to suit 
your budget! muTek Limited also market 
a range of excellent circuits. 
While a pre-amp in the shack is useful, 

a mast-head pre-amp, especially a 'state-
of-the-art' GaAsFET or MosFET, will 
work wonders, for it will help overcome 
losses and noise generated in the 
downlead by boosting the signal by 
typically 16/17dB with a very low noise 
figure of 0.9 to 2dB. 

Caution 
But a word of caution! These pre-amps 

are very sensitive to RF, even very low 
dollops of RF like 50mW! So if you plan to 
move onto transmission, make sure you 
employ the appropriate control circuit 
for dc powering your pre-amp. The pre-
amp must be de-activated and the 
antenna switching relayed over to trans-
mit before the transmitter is powered up. 
Otherwise the super-sensitive FET will 
join mine in that great silicon gulch in the 
sky! Yes, I managed it twice before it was 
realised that many rigs (apparently 
including my Trio TS780) go to transmit 
as they are powered up. This produces a 
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large enough pulse of RF to destroy a 
pre-amp! So apply power (dc) to your pre-
amp very carefully. 
Again beware of aerial systems using 

coaxial  isolating  or  change-over 
switches, as some of these will give 
inadequate isolation with RF leakage 
enough to destroy the pre-amp device! 
But do not be discouraged, just observe 
the supplier's precautions and you too 
can 'pull-in' the DX. 
For  the  home-brewer,  G8ADE 

described a DIY Tx/Rx timing system in 
CQ-TV No 125 on pages 37 and 38. 

Signal reports 
For the licensed amateur, you will find 

that signal reports are very welcome to 
the stations whose pictures you receive, 
and A N talk-back is centred around two 
main frequencies; 144.750MHz (mainly 
FM) and 144.170MHz (SSB). These are 
'calling' frequencies, so check around 
them for ATVers and move off them once 
contact is established. 
The standard method of reporting is 

based on a scale PO to P5, similar to the 
RST system for conventional radio (see 
table). 
A printed Reporting Chart to help you 

assess signal quality is published by 
BATC for 12p plus 20p p&p. 
Anyone interested in amateur tele-

vision is advised to join the British 
Amateur Television Club. The club 
issues the quarterly magazine referred 
to throughout this article, CQ-TV. This is 
virtually the only regular source of 
practical information on TV equipment 
and techniques available to amateurs in 
the UK. The club has its own library and 
sales department and can often supply 
hard-to-get items at reasonable cost, as 
well as a range of informative hand-
books on  both fast and slow-scan 
television. 
Finally, I must thank the BATC for 

permission to quote liberally from CQ-
TV, and wish you every success should 
you decide to try this exciting branch of 
the amateur radio hobby. 

Useful addresses for the ATVer 
British  Amateur  Television  Club, 
Membership  Secretary:  D  Lawton, 
G8ANO, G̀renehurstc Pinewood Road, 
High Wycombe, Bucks HP12 4DD. 

Printed Circuit Boards: Peter Delaney, 
G8KZG, 6 East View Close, Wargrave, 
Berks RG10 8BJ. 

Publications: Ian Pawson, G8IQU, 14 
Lilac Avenue, Leicester LE5 1FN. 

Radio Society of Great Britain (for 
general information on licensing), Alma 
House, Cranbome Road, Potters Bar, 
Herts EN6 3JW. 

Fortop Limited, 9 Ryebrook Grove, Chell, 
Stoke-on-Trent, Staffordshire (70 and 

THE BRITISH AMATEUR TELEVISION CLUB AMATEUR TELEVISION REPORTING CHART 

5 EXCELLENT 
No noise visible 

3 FAIRLY GOOD 
Noticeable Noise 

I LIMITED USE 
Objectionable noise 

Reproduced courtesy of BATC, G6NOX/T and G6KKD/1 

4 GOOD 
Slight noise visible 

2 PASSABLE 
High noise level 

o NOT USABLE 
Picture lost in noise 

Signal reporting scale 

PO  ... Not usable 
P1  ... Limited use 
P2  ... Passable 
P3  ... Fairly good 
P4  ... Good 
P5  ... Excellent 

24cm transmitters and receivers, FM-TV 
gear, linear amplifiers). 

Wood and Douglas, Unit 13, Young's 
Industrial Estate, Aldermaston, Reading 
RG7 4PQ (70cm TV Tx— kit or ready-built, 
70 and 1.3GHz converters, 1.3GHz FM-TV 
gear, video generators). 

Piper Communications, 4 Severn Road, 
Chilton, Didcot, Oxon OX11 OPW (evety-
thing to do with VHF, UHF and micro-
waves). 

Picture lost in noise 
Objectionable noise 
High noise level 
Noticeable noise 
Slight noise visible 
No noise visible 
(closed-circuit quality) 

Microwave Modules Ltd,  Brookfield 
Drive, Aintree, Liverpool L9 7AN (70cm 
transmitter and upconverter, filters and 
high power linears for many forms of 
ATV). 

Randam Electronics, 12 Conduit Road, 
Abingdon, Oxon 0X14 1DB (70 and 24cm 
aerials and masts). 

Solent Scientific, Allan Latham G8CMQ, 
75 Chalk Hill, Southampton (24cm FM-TV 
products).  El 
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* * NI-CAD BARGAINS * * 

Re-chargeable Nickel-cadmium batteries In stock. Ex-
equipment but very little used condition. DEAC 1000DK 
Button Stacks 6 cells- 7.2V. Size 2 V4 r diem. Capacity 
lAH. £4 inc. VAT (gap 26zol. DEAC600Dla Button stacks 3 
tells- 3.6V. Size 5l/4 x I V4" dram. Capacity. 0.6AH. £1.50 
inc. (pap 20p). 
Also available - PCB's from which these 
batteries have been removed containing 
Transformer. Diode rectifiers, smoothing 
capacitors, DPDT Relay, fuses etc., easily 
adapted to charge either of the above 
stacks. ONLY £1A0 suds kw. VAT (p&p 
MP). 

** STEPPER MOTORS ** 
Brand new stock of 'ASTROSYN Type 20PM-
A055 stepper motors. 28V DC. 24 steps per rev. 
15 oz-in torque (O 100PPS. Body length 21/2 ", 
diameter 2", shaft 1/4" diam x 41/4 " spirally 
threaded. Weight 16oz. Price each £11.501P&P 
50131. Connections supplied. INC. VAT. 

* * STEPPER MOTORS * * 
In stock - used, but axceNent dentition, 4-phase steppers. 50 
steps/rev motor with (removable) gearbox giving a 25:1 
reduction. 6V DC operated. Complete with a driver board 
requiring just a single By rail and pulse input Motor 
measures  t•  x 2" 
diameter, gearbox r 
24* Output shaft 3/16. 
Said complete with con-
nections, CCT diagram of 
motor, CCT degas of hod- 001 
stepping etc. All tor just  ' 
El in. VAT (P&P 5011).   

OPTICAL ISO(ATORS 
SPERRY UNIVAC M4000 opto-isclator units providing 21W of 
insulation between Modems and Terminals. 25 way tr connec-
tors (RS232C Interface) in and out Measures 9X5X7'. Com-
plete with handbook   £16.50 inc vat &PP. 

a 
BECKMAN TURNS 
COUNTER DIALS 

Miniature type 122 mon (ham). Counting 
up to 15 turn -Helipots". Br Ind new with mounting 
instructions Only £2.50 each.  Inc VAT & pro 

•TELEVISION SERVICE KIT* 
We have managed to obtains stock of Labgear Tv. Service 
equipment affording vast savings on new price. All items are 
sold  in lull  working  condition  and  guaranteed. 
LABGEAR COLOURMATCH CM6004PG.UHF TV Patter 
generators. Grey scale, variable level cross-hatch & 
Jot patterns. £35. inc 

LABGEAR COLOURMATCH CM601ORG Gated 
Rainbow colour pattern generators. Cross-Hatch/clot & 
gated rainbow (RGB) colour bar patterns.. £65 inc. 

UNAOHM EMU PAL Colour-bar & pattern gen. £275-l-
KORTING 82512 PAL/NTSC Colour & pattern gen. t275+ 

Order customers please add 42.50postage ea. item 

SECURITY 
A COMPLETE 
SECURITY 
SYSTEM 
FOR ONLY 
f39.95  
contains 
Control Unit 
Enclosure & mechanical fixings 
Key Switch & 2 keys 
E D 's 

51/2 " Hum Speaker  05 588 
Anion quality surface mounting Magneto Switches  MS 1025 

With only a few hours of your time it is possible re assemble and install an 
effective security system to protect your family and property, at the amazingly 
low cost of €3995 + VAT No compromises have been made and no corners 
have been cut The outstanding value results from volume production and 
direct supply Assembly is straight forward with the detailed instructions 
provided When installed you can enjoy 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 magneitc switches. pressure 
pads or ultrassonic sensors Don't wait until it's too late. order today 
Order code CS 1370 

EXTENDED SYSTEM CS 1480 Price £62.50 + V.A.T. 
Thts system contain, in addition to the CS 1370. an ultrasonic detector type 
US 5063 + its enclosure. an addittonal horn speaker and a further 2 magnettc 
switches This system represents outstanding value for money for the NO 
levet of secunty provided  Order Code 'CS 1480 

R ALFE E LE CT R O NI CS 
10 CHAPEL STREET, LONDON, NIN1 

• hal; 
: • 

TEL: 01-723 8753 

HEWLETT-PACKARD 141A Storage Oscilloscope.  All these units are sold 
HEWLETT-PACKARD 1707A dual trace 75MHz £750  in full operational 
TEKTRONIX 464A dual trace 150MHz sweep delay £950  condition and 
TEKTRONIX 453 dual trace 50 MHz sweep delay £600  calibrated to spec. 
TELEQUIPMENT S61 - see display below  All prices are 
TELEQUIPMENT D67 dual trace 25MHz sweep delay £350  subject to 
TELEQUIPMENT D75 dual trace 50 MHz sweep delay £450  additional 
TELEQUIPMENT 063 c/w dual-trace & differential units £375  VAT & carriage 

(Securicor) -t- El 0 
** TEST EQUIPMENT ** 
SONY MICTIONIX 335 SCOPE  hot price. 
REG WOLT BMA CYT's Sine wave 730V, AC MO. 
MARCONI TF868 LCR Bridge 
MARCONI 1F2604 Electronic Multi-Meter 
MARCONI TF893A Audio Power Meters Eft. 
MARCONI TF2502 RF Power Meters. DC-
1GHz. 10w fsd £350. 
MARCONI 1F2701 In-Situ Universal Com-
ponent Bridge £250. 
ROHDE & SCHWARZ 'SDR' AM Signal Generator 0.3-1GHz. 
TEKTRONIX 2901 Time-mark Generator. 
ROHDE & SCHWARZ Resonance Frequency Meter 470MHz-2.5GHz. 
ROHDE & SCHWARZ Polyscop SWOB 
BRUEL & KJAER Heterodyne Voltmeter 0.5-240MHz. 
AIRMEC Display Oscilloscope 279, 4-trace, 14x10" CRT £195. 
RIKADENKI 3-channel Chart Recorder, Model 8-341. 

• ria': 

A bulk purchase of these quality 
oscilloscopes enables us to offer 
them for sale lor lust E100 +cat. 
Spectficatton as follows. 
Bandwidth DC SMHz Sensttivity 
5mV/div. Sweep speeds from 
500ms/div to lu, 80 10cm CRT. 
External X & 2-mod inputs. E115 
inc vat & Inc handbook 
2erox.(Carriage E101 

* SWEEPERS * 
1ELI1IC20173 System 8130-1500MHz Oa 
TELOMC SIC21100 with 500-900MH1 plug-in £175 
KNIGHT KG-687 3-220MHz. £150 

e a hope-not, but be prepared in case. We 
have a sleek Of Transistorised FloureSCent 
light inyeners for emergency use. These are 
lop quality units in polyprop transluscent 
cases with black base. 134 Battery input 8W 
tube (supplied) output Circuitry has solid 
state change over to charge Ni-cad cells 
ye w trains supply is at (bads not supplied). 
See 12x4x5". Buy mw befOre its too late! £22 
ea inc VAT & P&P Also available 12VDC-
Mains 50Hz inverters from 100W. 

* 1I(1710111X * 
RE MANAGER SYSTEM MOOM. 
4007 Option 31 (Third disc drive). 
4051 Or  is System comparible. 
01.15  485-1575) compatible. 

PLEASE NOTE. All the pre-owned equipment shown has been carefully 
tested in our workshop and reconditioned where necessary. It is sold in 
first-class operational condition and most items carry a three months' 

* COMPUTER PERIPHERALS * 

1.6MB 8" FLOPPY DISC DRIVES - 
New Stock 

After our recent sell-out of the DRE7100 FDDs, 
we are pleased to offer another bargain package 
as follows: BRAND NEW American 'MFE Corp' 
model M-700 DOUBLE-SIDED 8*Disc Drives. 
Massive storage capability up to 1.6MBytes. Full 
IBM compatability. External power requirements 
are ±5V at 1.2A and +24V at 1.1A. Full spares/ 
back-up available U.K. (Elcomatic's). Current list 
is Over £315. 

• • NOW LOWEST PRICE EVER £1 60 - INCLUDING 
MANUAL INC CARRIAGE & INC VAT " 

8" SHUGART type SA800 

Floppy disk drives. We are pleased to say 
that we have these in stock now after our 
sellout a few months ago. Used but 
excellent condition single-sided drives to 
800KB. Few only at the same price £90 inc 
VAT & carriage & Zerox of user handbook. 
Also to those too late for our last stock of 
19MByte Winchesters - we now have some 
coming in ca. £125, please call. 
* SWITCHING POWER SUPPUES * 

The following DC power supplies are available now 
from stock in limited quantities All fully tested and 
guaranteed 
5V 'ti 10 Amps  £18  12V16A1110V.In) .....£20 
5V  20 Amps  £20  5V rr 40 Amps  £30 
5V" 60 Amps  £40  19V ,r1 30 Amps....  E40 
-15V, -12V & -5V nt 11A, 4A and 40A  £50 

ALL PRICES NOW INCLUDE VAT CARRIAGE + £2 EACH 

* CENTRIFUGAL BLOWERS * 
'TORIN' Type U6281. 230V Cap'Start (supplied>, 
very powerful 1200W. 3,000rpm I centrifugal fans 
for large rack cooling or enclosure extraction appli-
cations. Overall dimensions 20012 cms, outlet 6x4 
crns. BRAND NF W. Surplus stock. £15 each inc. 
VAT, pp 0.50. ALSO SEE LEFT HAND COLUMN 

ROTRON INSTRUMENT  1e 
COOUNG FANS  * 

Supplied in fully tested excellent til 
condition, as follows:  ill 

115V, 41/2 x 41/2 x 11/2 " £5. 230V same size  if 
£5.50. 1151/ 3 x 3 x 11/2 " £4. 230V 3" size.  & 
brand new £6. Also small quantity 115V  : 

guarantee. For our mad order customers we have a money-back scheme.  41/2 " size, brand new £6. Postage each -t-  T. 
Repairs and seryicing to all equipment at very reasonable rates. PLEASE  50p please.  ww to 'i• 
ADD 15 % VAT M ALL PRICES. EQUIPMENT WANTED. PLEASE WRITE OR PHONE. 

Assemble and install your 
own system and save pounds 

CA 1250 
HW 1250 
KS 3901 
LED 1 

ALARM CONTROL 
UNIT 
CA 1250 

Price £19.95 + VAT 
The heart of any alarm system is the control 
unit The CA 1250 offers every  possible feature 
that is likely robe required when constructing a 
system  whether  a highly  sophisticated 
installation or simply controlling a single 
magnetic switch on the front door 
*Butlt-tn electronte siren drives 2 loud speakers 
*Provides exit and entrance delays together 
With f wed alarm time 
*Battery back-up with trtckle charge facility 
•Operates with magnetic switches, pressure 
pads, ultrasonic or I R units 
•Antoamper and pane facility 
•Stabillsed output voltage 
02 operating modes full alarm/anti tamper and 
panic factlity 
•Screw connectrons for ease of installation 
*Separate relay contacts for external loads 
•Test loop facility 

SIREN & POWER 
SUPPLY 
MODULE 
PSL 1865 
only 
£9.95 + VAT. 
A complete siren and power supply module 
which is Capable of providing sound levels of 
1100bs at 2 metres when used with a horn 
speaker  In additIOn  the unit provIdes a 
stabiltsed 12V output up to 100mA A switching 
relay is also included so that the unit may be 
used in conanaron with the US 5063 to form a 
complete alarm 

SECURITY 

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 up to 25 ft 
•Built-in entrance and exit delay 
•Eluilt.In timed alarm 
•Key operated switch . Off. Test and Operate 
•Provision for an extension speaker 
*Fully sail-contened 
*Uses US 5063. PSL 1865 Key Switch 
3901. 3" Speaker 3515 

Now you can assemble a really elf notice intruder alarm at this low price urong 
tried and tested Riscornp modules Supplied with full instructions, the kit 
contains everything necessary to provide an effective warning system for your 
house or flat With a builttn LED indicator and test positron the unit is easily 
set-up requinng no installation It may simply be placed Ova cupboard or desk 
Movement within as range will then cause the buroxn siren to P.M,ce a 
penetrating 90db5 of sound. or even 110dbs with an additional speaker All 
pans tncluded and supplted with full instructrons for ease of assembly 
Site 200 x 180 x 70rnrn  Order as CK 5063 

HARDWARE KIT 
HW 1250 

only 
£9.50 
+ V.A.T. 

Thts attracove case ts de ed to house the 
control unit CA 1250  together wah the 
appropriate LED tndtcators 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  Size 200 by 180 by 70mr, 

Please allow 7 days for delivery - 
Add 15°. VAT to all prices 
Add 70p post and packing to all or 
Units on demonstratton 
Shop hours 9 00 to 5 30 p m 
Closed Wednesday 
Saturday 900 to 1 00 p ri 
SAE with all enquirtes 
Order by telephone or post 

your cre r'crard 

POWER SUPPLY & RELAY UNIT 
PS 4012  Price LaOS 00.0.0 
Provides stabilised 125 output at B5mA and 
contains a relay with 3 arnp contacts The untt is 
designed to operate with up to 2 ultrasonic 
units or 1 infrared unit 10 1470 

SIREN MODULE SL 157 
Produces a loud penetrating sliding tone W hich. 
when coupled to a suitable horn  speaker. 
produces S P L's of 110dbs at 2 metres 
Operating from 9-15V  Neo n.% 0 V.A.T. 

51he HORN SPEAKER HS 588 
This weatherproof horn speaker provides 
extremely high sound pressure levels 1110dtro 
at 2 metres) when used with the CA 1250. PS 
1865 a SL 157  PriesE4 M+ V A T 

3-POS. KEY SWITCH 3901 
Single pole. 3-key switch intended for use with 
the CA 1250  Price 1143 a VAT, 

MAGNETIC SWITCH MS 1025 
Surface znounttng superior quality - 

E1.11+Y.A.T. 

US 4012 ULTRASONIC MODULE 
Basic low cost ultrasontc detector Suitable for 
wtde  range  of  movement  detectton 
applications featuring 2 LED indicators and 
having adjustable range 5'25 ft 

Price MIS+ VAT 

RiSCOMP LiMiTED 
Dept RE12 
21 Duke Street, 
Princes Risborough, 
Bucks. HP17 OAT. 
Princes Risborough (084 44) 6326 

DIGITAL ULTRASONIC 
DETECTOR 
US 5063 

only E13.95 + VAT. 

03 levels of discrimination against false alarms 
•Crystal control for greater stability 
*Adjustable range up to 25ft 
•Btalt-on delays 
0120 operatton 
This advanced module uses digital stgnat 
processing to provide the highest level of 
senstttvity  whilst  ascrtranating  against 
potential false alarm conditions 

ULTRASONIC MODULE 
ENCLOSURE  _ 
only  ce, 
E2.95 
+ V.A.T. 
Suitable metal enclosure for housing an 
tndivtdual ultrasonic module type US 5063 or 
US  4012  Supphed with  the  necessary 
mounttng pillars and screws etc For US 5063 
order SC 5063. for US 4012 order Sc 4012 

INFRA-RED SYSTEM 
IR 1470 only E25.61 + VAT. 

- 

Consisting of separate transmttter and receiver 
both of which are housed in attractive moulded 
cases  the system provtdes an tnvtsible 
m odulat ed beam over distances of up to 50ft 
Verating a relay when the beam is broken 
Intended for use in security system, but also 
ideal for photographic and measurement 
applications  Stze BO by 50 by 35ran 
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IKON Iii O ff Or 
THIS WORLD. 

11(.171 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 430-440MHz IC-471 and Rx on the 2m. IC-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 communications. 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 5E0. 

BIUT, ON THE OTHER HAND.. 
K-Oil 
111C041,(70(111). 

• 

The new direct entry microprocessor controlled IC-02E 
is a 2 meter handheld jam packed with excellent features. 

Some of these features include: scanning, 10 
memories, duplex offset storage in memory and odd offsets 
also stored in memory. Internal Lithium battery backup and 
repeater tone are of course included. Keyboard entry is made 
through the 16 button pad allowing easy access to 
frequencies, duplex, memories, memory scan and priority. 

The IC-02E has an LCD readout indicating frequency, 
memory channel, signal strength, transmitter output and 
scanning functions. New HS-10 Headset, with earphone and 
boom microphone, which operates with either of the 
following:- HS 10-SB Switch box with pre-amplifier giving 
biased toggle on, off and continuous transmit. HS 10-SA Voice 
operated switch box, with pre-amplifier, mic gain, vox gain and 
delay. The IC-2E continues to be available. 

N.  ikt 

çYc * 
40  please mention RADIO & ELECTRONICS WORLD when replying to any advertisement DECEMBER 1984 



ICON PRICES ARE 
DOWN TO EARTH. 

(Please contact us Off !O w local Icons dealer for (ffiffre nt pikes) 

The IC-751 could be called the flagship of the ICOM 
range as it features 32 memory channels, full HF receive 
capability, digital speech synthesizer, computer control and 
power-supply options. The 751 is fully compatible with ICOM 
auto units such as the AT-500 and IC-2KL. The IC-751 now 
has a remote push-button frequency selector pad 

Standard features include: a speech processor, 
switchable choice of J-FET pre-amp or 20dB pin diode 
attenuator and two VFO's, marker, 4 variable tuning rates, pass 
band tuning, notch, variable noise blanker, monitor switch, 
direct feed mixer in the front end, full break-in on CW and 
AMTOR compatibility. 

The first IF is 70.045 MHz. Any XIT and RIT adjustment 
is shown on the display. The transmitter features high reliability 
2SC2904 transistors in a low IMD (-32d13(&100W) full 100% 
duty cycle. For more detailed information on this excellent set, 
please get in touch with us. 

x .47'14k" 

Agent: Gordon G3LEQ, or telephone Knutsford (0565) 4040. 
Please telephone first, anytime between 0900— 2200 hrs. 

Gordon also sells Yaesu products. 

leR7111E 
For those who like the easy life, the R71E has the option 

of an infra-red remote control unit, making it a very 
sophisticated rig indeed, here are some details. 

100 KHz — 30 MHz all mode (with FM option). 
Quadruple conversion superhet. IF frequencies 70MHz,9MHz 
and 455KHz with continuous bandpass tuning and notch filter. 
Virtually immune from adjacent channel interference with 
100db dynamic range. Adjustable AGC, noise blanker and 
switchable pre-amplifier. Direct keyboard into twin VFO's with 
32 programmable memories. 5 year lithium memory backup 
cell. Memory and band scan with auto-stop. Tuning rates 
10Hz, 50Hz and 1 KHz with 6 digit readout. AC mains 
operation. Auto squelch tape record function. 

OPTIONS:- Synthesized voice readout, infra-red 
remote controller, 12 V DC kit, mobile mounting bracket, two 
CW filters 500 and 250 Hz, FM unit, computer interface, 
headphones. 

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 Barclaycard and Access facility and a 24 hour answering service. 

Please note that we now have a new retail branch at 95, Mortimer Street, Herne Bay, Kent. te1:69464. Give it a visit, BCNU. 

.4& ikt 
$4*/4  44Vb  4%4*  
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SAMSONS 
(ELECTRONICS) LTD 

9.10 Chapel Street, Marylebone 
London NV/1 5D11 

21.23 Bell Street, London, 
- 01 282 5125 & 01423 

We are stockists of the complete range 
Please ring or send S.A E for details. 

AV 
We have in stock a limited quantity Of 
excellent qualffy AVOs. 
AVO 8 C139.96 inc VAT. AVO 7 C37.50 
inc VAT. 
AVO MINOR C20 inc VAT. Call rs 
only, or ring  for  special delivery.  e 

-SPECIAL  iAr,m  CLAUDE LYONS 
VOLTA  abaa SPECIAL OFFERING...GRADE 

NIOLATION TRANSFININERS 
Open frame terminal block connections 
C29.50, carr £4, VAT £5.02. Pri 24014 Sec 
240V, 250 watts, open frame type tag 
connections, C10, P&P f2, VAT C1.83. Pri 
100-110-200-210-220-230-240-250V,  Sec 

OEM/WIER,  ST  Input 210-270V 
a.c. Output 240V a.c. ±- E%!!! Rated at 
.2..9pkpViAie.deal for stabilising computer 

C196 Inc VAT. Carriage £12 
Hurry - only a few ett l 

NSA 

CREDIT CARDS 
ACCEPTED FOR 
TELEPHONE 

NV/1  ORDERS 

IIIKKIERS 
Special  offer!, 250V  and  500V 
metrohrns at gstocksive-away prices. Buy 
now while   last. C35 + VAT. 
Callers  only  or  ring  for  special 
ry delive . 

aomo ADVANCE  P.S.U.s.  13.8V 
30amp  d.c.  aupplies.  Great  for 
I inears!!! ONLY CIN Inc VAT. Carriage 
in. Limited offer 

220-230-240V 600W, can be  in used 
open frame type terminal 

block creversedonnections, C15, carr £2.80, VAT 
£2.67. 

0000s CONSTANT VOLTAGE 
TRANSFORMER 

PARNEKO NOON TRANSFORMERS 
PRI tapped 200-220-230-240-250V. Size 
7000V 55 M/A. Totally enclosed in wall 
mounting steel case. Size 914 x 81/2 x 

£17.50 inc VAT and carriage 
PRI tapped 200-220-230-240-250V. Size 
5000 V 20  M/A. Totally enclosed in wall 
mounting steel case. Size 706051n. 

£12.50 inc VAT and carriage 

7851 
DIGITAL CLOCK MOVEMENTS 

A well made clock 'movement' fitted 
with  timer  mechanism  and  neon  

BY REOAVOLT 
This high grade piece of equipment 
hes inputs of either 220 or 240V a.c. - 

Output 220 or 240V + - 1%. Please note 
this C.VT. has belated Secondaries 

of 'DOUGLAS' transformers. 
illumination.  Size  approx 
11Ornmx5Ommx5Omm  240V  a.c. 
operation. A Snip at £3.05 inc VAT & 

Carria ge 
Size 17.5011.5026 Weight 3cwt 

Price £850 inc VAT. Ring for carriage 

G.P.O. TOOLBOXES 
Once again we have some more of these 
extremely useful boxes. Size 7' x 7- 4 
9' with carrying strap and handle. Also 
detachable hinged lid. 
A Real Bargain at £5.00 inc VAT & 
Carriage 

I 

15AMP ISOLATION SI/nycit MODE 
KRI M MEWL = 
By Gould Advance 

5V 40 amp C.15, 5V 20 amp C24. 10.5V 20 
amp C30. Inc VAT and carriage. 

details 
Note: this transformer is ideal for 
computer P.S.U.s TRANSPONSIN N BY FAMOUS 

MAKERS 
These high grade transformers are as 
new and were manufactured for a top 
UK electronics company to extremely 
high standards. Each transformer has 

COMPU11M GRA M I 
LILT. DC SUPPLY 

Mounted on P.C.B. with fuseholder 

LT TRANSFORMERS 
BY FAMOUS MAKERS 

ALL PRIMARIES 220.240V 

Prices Include Pests". sad VAT 
HIGH GRADE LT TRUISPORMERS 

ALL PRIMARIES 240V 
OPEN  FRAME  TOP  PANEL 

CONNECTIONS 
No I tapped 2-3-4-5-6-7-8-9-10-11-12- 
13-14-15V 8A C10. No 2 12V 8A C7.50. 
No 3 tapped 13-12-10-8v 6 ir2A £9. No 4 
Sec 63V 2A 6.3V 2A and 32-0-32V 280 
rtVe £4.75. No 5 Sec 37V 15A, 15V 1/2 A, 
9V 50 m/a £3.95. No 6 Sec 14V 2A 
a m. No 7 Sec 27.5-0-27.5V 1.2A and 
7-0-7V 750 m/a £3.60. All  prices 
include postage and VAT. 

and mains input block. Output 5KV at 
20m/a. 
Our Price £6.50 inc VAT & Carriage 

BLACK IL W WII ir MONITORS 
a large range of tappings for adjusting 
inputs and outputs. 
Size approx 220rnin a 2130mm x 320rnm 
Weight approx 37kgs. Our price C96 

inc VAT 

On the chassis with no case. Will give 80 
column 120 line. Special price to clear 
C15.00 inc VAT. Carriage £3.00 

M KT. TRANSPORMIEIS 
High-grede E.H.T. Tranny, PRI 240v, 
sec. 
10,030V, 18 M/A. Probably used for 
boiler  ignition  but  with  101  other 

uses!!!  £5 inc carr & VAT 

No 1 Sec 43V 3A CARL No 2580 40V 3A 
CIL95. 035Sec 65V IA and 18-24V 1/2 A 
CS.06. No 4 Sec 25V 2A C4.50. No 5 Sec 
24V 2A £4.50. Not Sec 27.5-0-27.5V and 
7-0-7V 0.75A £5.25. No 7 Sec 13-0-13 A 
and 12V A C  . No 8 Sec 60V 11/2 A 121100112X V.13.11.• 1377 

We do not as yet have full information 
on these very attractive units which 
features a 17 monitor mounted in an 
adjustable cradle, and a full Alpha 
Numeric Keyboard. But response to 
them has been such that we feel you 
should be told about them. Comes with 
diagrams for monitor offered to you at 
£25.00 inc VAT. Carriage £17.00. Ring 
for details. 

Ring for Carriage Details 

CONSTANT VOLTAGE 
TRANSFORMERS 
Gould Advance 

Typ 240V output ± 1% 
150W  £15.00 can £2.95 
250W  1:39.50 re, £3.70 
500W  £55.00 carr £7.50 
3000W  C295.00 carr £20.00 

All prices inc VAT 

PARNEKO OP TIUUNIFORNIERS 
Pri 6000 or 800D0 or CT Sec 3.75 or 150 
Oar/Par for EL84x2 125W £4.50. Pri 
5000 for ELM 3W Sec £3.75 or 150 
Ser/Par £2.50. Pri 30-45-60-90 to 1 also 
90T01 for push/pull Sec 3.750 £2. All 
prices  include  postage  and  VAT.  

£4.95. Not Sec 40V 11,2A £4.50. No 10 
Sec 10-7-0-7-10V 1/2A and 29-21-0-21-29V 
370 m/a, c core £4.25. No 11 Sec 55V .,2A 
£3.75. No 12 Sec 24V 3A and 110u 1,2a, 
£7.95. No 13 Sec 28V 11,2A and 24V1 1/2A 
£8.50. No 14 Sec 36V 1,2A £3.50. No 15 
Sec 20V 2A £3.75. No 16 Sec 12-25V 2A £3.75.  No  17  Sec  24-0-24V  1A  and  E3V  

1A £4.96. No 18 Sec 24V 4A £5.50. No 19 

Sec  12-15-20-24-30V  1A  £4.75 . No 20  Sec 
4.5V 5A twice £4.50 . 

PARIODCO LT TRAINFORIMIRS 
Open  frame  type  tor!  Penel 
connections, prices include postage 
and VAT. No 1 12-18-32V 2A  rating) ( DC 
and 12-18-32V 1,2A (DC) CI  No 2 
12-18-32V IA (DC) and 12-18-32 1/4A £5. 
No 3 12-18-32V ,12A (DC) and 12-18-,32V 
100 m/a £3.96. No 4 12-18-32V 14A 
(DC) and 12-18-32V 1/4A (DC) and 
12-18-32V 50 m/a (DC) £3.50. No 5 32V 
100 m/a (DC) and 32V 25 rn/a DC C2-40. 

AC WKO CAPACITORS 
MFD AC WKG Price MFDAC wkg Price 
0.25 1500V £1.50  5 360v  £1.75 
0.75  440V  £1.00  5 4400  £2.00 
1  400s  £1.50  4 600v  £2.00 
25  360v  £1.50  6 3000  £2.00 
2.7  7000  £1.75  8.4 250v  £1.50 
All prices include postage and VAT 

PAPOR BLOCK CAPACITORS 
8 MFD 2500V WKG DC  £6.50 
10 MFD 350V WKG DC ....... .7 ... ... £15.00 
8 MFD 400V WKG DC  £2.50 

NEW TRANSFORMER 
SARCIABIS 

By famous makers 
Not. Pr, 115-230V Sec 2W 3A 4- 40V 300 
M/A  t.5.211 
No Z Pri 220-240V Sec 17.5V IA 3 times 

PARNEKO HT TRAI NFORSAERS 
AU. PRNIAMES 220-240V 

POTTED TYPES 
No 1 Sec  500-0-500V 120 m/a 6.3V 5A 6.3V 
3A 5V 3A CILSO, inc postage and VAT. 
No 2 Sec 300-0-300V 60 mla 6.3V 2A CT 
6.3V 1A C6.50 inc postage and VAT. No 3 
400-0-400V 180 m/a C6.50 inc postage 
and VAT. No 4 Sec 400-0-400V 150 m/a 
and 150-0-150V 20 m/a £6.50 inc postage 
and VAT. No 5 Sec 350-325-0-325-350V 
120 m/a £6.50 inc postage and VAT. 
Gresham Pri 220-240V, Sec 250V 80 rn/a 
6.3V 4.5A 15V 1.2A £5.96 inc postage and 
VAT. Pri 230-250V, Sec tapped 190-210V 
24 m/a 6V 1A CA96 inc postage and VAT. 
Pri 220-240V Sec 300V 200 rn/a 30V 100 
rn/a 6.3V 5A half shrouded, sub chassis 
mounting £6.50 inc postage and VAT. 
Pri 220-240V Sec 370-390-410V 6 m/a 
£2.75 inc postage and VAT. 

4 MFD 1000V WKG DC ........ .......... 62.00 
1 MFD 1000V WKG DC  £1.25 
All prices inc VAT and carriage 

INAVY DUTY 
AMPLIFIER TRANSFORMERS 
MADE BY FAMOUS MAKER 

ELEC1ROLYTIC CAPACITORS 
22,000 63V DC wkg. 33,000 40V DC wkg. 
9000 50V DC wkg. 20,000 45V DC wkg. 
6,500 50V DC wkg. All C4 secA inc VAT 
and carr. 

C5.75 
No 3. Pri 220-240V Sec 29-28-27-0-27-28- 
29V 0.3A  C4.00 
No 4. Pri 220-240V Sec 6.3V 5ACT 6.3V 
2ACT  £9.00 
No 5. Pri 220-240V Sec 40V 3A.. .....  £6.24 

All prices inc VAT and carriage 

PANS 
MUFFIN 41/7 110Y  24 .00  
WOODS 6" and Ir 240V  1:11.50 
Tangential Blowers 240V approx 3" x 
15' vent. Very powerful  £11 
All  inc VAT 

These  superbly  constructed 
transfo mers have an output of 40V- 
OV-40V  at  a massive  2003  watts 
conservatively rated. 
SPECIAL OFFER Price £40 inc VAT 

Ring For Carriage PARNEKO MT CHOICES 
10H 250 m/a £5.96 20H 75m/a  £3.50 
5H 250m/a  C5.50 10H 75m/a  C2.96 
5H 18Orn/a  C4.75 7.5H 60m/a  C2.40 
25H 500m/a £5.96 15H 120m/a  £3.96 
25H2)  C6.60 50H 10m/a  C2.50 
20H 120m/a C4.75 25H 60m/a  02.75 
All prices include postage and VAT 

prices  and carriage 
(RA MMER. 'V CORE 
TRAIMMORMERS 

PRI*10V,  OV,  200V,  22 00.  240V, 
(screen). 
Main outputs separate windings 29V 
and 3V tapped at 1V will give 26V, 28V, 

AUTO STEPDOWN TRANSFORMERS 
PON AMERICAN mounierr 

240/110 Volts. 80-2250 watts. Regular stock line. Types 80-1500 watts are fully 
shrouded. Fitted with American two or three pin socket outlets and 3 core 240V 
mains lead. Types 1750 and 2250 watts are steel cased with two American socket 
outlets. Neon indicator, three core mains lead and carrying handle. Send SAE for 
price list and further details. American sockets, plugs, adaptors also available. 

29V,  30V.  33V  at  15amp6.  Size 
15001330170 
Price £19.00 inc VAT & Carriage 

REAVY-DUTY LT. CHOKES 
C core type 10 m/h 25 amps £10 carr 
£3, VAT £1.95 

W M' 

Hitachi Oscilloscopes the highest quality  from £299 
the most competitive prices  + VAT 

Designed and 

manufactured in Britain Black*Star 

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

V-2I2  20MHz Dual Trace 
(illustrated) 

V-222  20MHz Dual Trace 
V-203F  20MHz Sweep Delay 
V-353F  35MHz Sweep Delay 
V-422  40MHz Dual Trace 
V-650F  60MHz Dual Timebase 

V-209 
V-509 
V-1050F 
V-1100 
V-134 
VC-6015 
VC-6041 

20MHz Mini-Portable 
50MHz Mini-Portable 
100MHz Quad Trace 

100MHz DMM/counter 
10MHz Tube Storage 
10MHz Digital Storage 
40MHz Digital Storage 

Prices start at £299 plus vat (model illustrated) including a 2 year warranty. 
We hold the complete range in stock for immediate delivery. 

For colour brochure giving specifications and prices ring (0480)63570 
Thuriby-Reltech, 46 High Street, Solihull, W. Midlands, B91 31B 

FUNCTION GENERATOR 
0.1Hz -500kHz 

* Sine, Square, Triangle, TTL 

output 

* Typically 0.02Hz - 700kHz 

* 7 switched ranges with 

coarse and fine frequency 

controls 

* ± 30V output capability 

• Accuracy typically 1% of 

range 

* Variable DC offset 

• External A.M. facility 

• External sweep facility 

* Short circuit protection 

all outputs 

JUPITER 500 (inc. P & P and VAT) £128.80 
Colour leaflet with specifications and prices available from: 

BLACK STAR LTD, ( Dept REW ) 9A Crown Street, St.lves, 
Huntingdon, Cambs. PE17 4 EB, England. Tel: (0490) 62440 Telex: 32339 
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 DATA FILE . 
Ray Marston looks at a wide variety of practical LED 
circuits in this first part of an in-depth survey of 

opto-electronic principles and systems. 

Opto-electronics can be regarded as 
the study of any devices that 

produce an electrically-induced optical 
(visible or invisible light) output, or an 
optically-induced electrical output, and 
of the electronic techniques and cir-
cuitry used for controlling such devices. 
Opto-electronics is obviously a fairly 
large subject, and we will be taking an in-
depth look at it in this and the next few 
editions of 'The File'. 
Amongst the best known 'light-produc-
ing' opto-electric devices are LEDs 
(light-emitting diodes) and LED arrays, 
which produce a genuine 'light' output, 
and LCD (liquid-crystal display) devices, 
which do not actually generate light, but 
which produce variations in a device's 
ability to reflect existing ambient light. 
Light-sensitive devices include photo-
diodes,  photo-transistors  and  LDRs 
(light-dependent resistors). 
Some devices, such as opto-isolators 

and opto-reflectors, combine both light-
producing and light-sensitive units in a 
single package. We will look at all of 
these devices over the next few months. 
Let's start •off by looking at some basic 
LED principles and circuits. 

LED basics 
An LED is a device which emits a fairly 

narrow bandwidth of visible or invisible 
(infra-red) light when the diode junction 
is stimulated by a forward current. They 
have typical energy conversion efficien-
cies Some ten to fifty times better than a 
simple tungsten lamp, and have very fast 
response times (typically 0.1 S, com-
pared with tens or hundreds of mS for a 
tungsten lamp), and are thus widely used 
as 'visual' indicators. Such LEDs are 
presently widely available in red, orange, 
yellow and green colours. 
Figure 1 shows the standard LED 

symbol. The device is a genuine diode, 
and a significant voltage (roughly 2 volts) 
is developed across it when it is passing 
a forward current. Figure 2 shows the 
typical forward voltages of different 
coloured standard LEDs at forward 
currents of 20mA. If an LED is reverse-
biased it will avalanche or 'zener' at a 
fairly low voltage value, as shown in 
Figure 3. Most LEDs have maximum 
reverse voltage ratings in the range 3 to 5 
volts. 
To use an LED, a suitable current-

limiting device (such as a resistor) must 
be wired in series with the LED. Figure4 
shows how to work out the 'R' value 
needed to give a particular current from 
a particular supply voltage. In practice, R 
can be connected to either the anode or 
the cathode of the LED. The LED 

tir 

o A (anode) 

o K (cathode) 

Fig 1 LED symbol 

5V 

0 

Colour Red Orange Yellow Green 

Vf 

(typical) 
1V8 2V0 2V1 2V2 

Fig 2 Typical forward voltages 
of standard LEDs at Ir=20mA 

Fig 3 A reverse-biased LED 
acts like a zener diode 

Rg 4 Method of finding the 'R' value 
for a given Vs and I, 

+Vs 

OV 
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All diodes at 10p or 
less In this list 20 of 
OAne 4t1"  it1 .00 

OP 
0A90  gp 
N60  av 
N541  ao 
N914  3p 
N 2069a  10p 
N 2070  10p 
N4001  3P 
N4002  3p 
N4003  4P 
N4004  411 
N4005  4p 
N4006  40 
N4207  SP 
N4148 x 40  CI 
N 4448 x 40  £1 
N4742  10p 
N4722  10p 
N 4751  10p 
N 5235  10p 
N 5254  10p 
N 5349  10p 
N5392  10p 
N5393  10p 
N 59288  10p 

AV 30  10p 

M 72Z55 10p 

R 106a  20p 
P3051  189 

S164  10p 
S921  10p 
S 3011a  10p 
S 3072a  189 
S 5024a  tkip 
5030  50p 

11 210  10p 
TT 921  10p 
11 923  10p 
11 1075  189 
11 2001  10p 
11 2002  10p 
11 4150  I0p 

ZE 1.5  10p 

2F3  10p 
ZF 3.3  10p 
ZF 4.3  10p 
2F 10  10p 
ZF II  10p 
ZF 12  10p 
ZF 15  10p 
ZF 33  10p 
ZF 43  10p 
ZF 47  10p 
2F82  10p 

ZPD 3.9  189 
ZPD4.7  10p 
ZPD 5.6  10p 
ZPD 10  10p 
ZPD 47  189 

ZPY 882  10p 
ZPY 12  tap 
ZPY 16  10p 
ZPY 24  10p 
ZPY 43  10p 
ZPY 47  10p 
ZPY 56  10p 

ZTE 2  10p 

ZTK 22  10p 
ZTK 33  199 
ZTK 33a  10p 

ZW 13  12p 
ZW 27  10p 
ZW 4.3  10p 
ZW 310  10p 

ZX 68  30p 

FY ;;  10p  10p 

AA 113  10p 
AA 119  SP 
AA 144  10p 

10p 
SP 
ats 
00 
OP 
09 
OP 
ay 
ao 
av 
av 

BA 102c   
BA 157   
BA 159   
BA 173   
BA 182   
BA 201   
BA 202   
BA 243   
BA 248   
BA 316   
BA 318   

BAV 10  10p 
BAV 21  10p 

BAW 21  10p 

8B103  10p 
BB 105A x 12  CI 
BB 10513 5 12  CI 
BB 105G x 12  £1 
BB 121a  10p 

BRC 83c13  tap 

BZX 46c22  15p 
BZX 619.1  OP 
BZX 61ct10  OP 
BZX 61c20  10p 
BZX 61 00  10p 
BZX 61c220  10p 
BZX 70c6v2  89 
BZX 70c12  20p 
BZX 70c33  Sp 
BZX 79c3v9, 487, 
581, 586, 682, 688, 
785, 11, 12, 30, 
47  10p each 
BZX 83c4v3, 586, 
882, 12, 13, 24, 
27, 33  10p each 
BZX 840688 x 10  00p each 
BZX 85c8v2  10p 
BZX 88c0v7, 389, 
483, 682, 
882.12  10p seek 

1A/1600V  10p 

CV 8617  189 

Min 12 volt Relays  75p 

Y716  10p 
Y729  30p 
Y720  10p 
Y 827: 6A/1KV  20p 
Y860  30p 
Y933  5P 
Y969  50p 
Y997  30p 
P1038  40p 
P1039  409 
P2009  110p 
R 2010b  Cl 
P2029  50p 
P2210  00p 
P2257  50p 
P2265  00p 
P2305  50p 
P2306  50p 
P2322/2323  pidr110p 
P2323  15p 
P2396  50p 
R2461  SOp 
P2030  110p 
R 2443.-.BD124  40p 
P2737  400 
R 2738= TI P41  30p 
R 2775=TIP41c  40p 
R 3129-TIP47  40p 
S 2008b  110p 

ZTX 364  199 
ITX 451  10p 
ZTX 550  10p 
MJ 2253  00p 
MJE 3040  00p 
MJE 2209  10p 
SP 8385  50p 

PHIUPS OW HOME SECURITY ALARMS IUTS 
Send for details. Prices 11:54 to £112 

BU 105/04  50p 
BU 108  Cl 
BU 124  SOp 
8U126  SOp 
BU 180a  Sep 
BU 204  70p 
80 205  Cl 
8U206  Cl 
BU 207  CI 
80209  110p 
BU 208 on heat sink  700 
BU 2136A  £1.10 
BU 2080  110p 
8U222  Cl 
8U326  CI 
8U407  00p 
BU 426V  00p 
BU 500  £1.10 
BU 508A  £2 
BU 526  75p 
8U807  Cl 
BUX 84  110p 
BUW 84  30p 
BUY 71  Cl 

TIC 106a  30p 
TIC 116m  40p 
TIC 116n/Y 1003  350 
TIC 126N  40p 
TIC 206m  30p 
TIC 2255  4 89 
TIC 226E  40p 
TIC 226m  30p 
TIC 236m  30p 
TICV 1060 
(T092 case 2A/400V)  10p 
11P29  20p 
TIP 30  35p 
TIP 30A  Sip 
TIP 30B  40p 
TIP 30C  411p 
11P31  30p 
TIP 31A/RCA 16334  35p 
11P32  25p 
TIP 3313  50p 
TIP 33C  70p 
TIP 34A  110p 
TIP 34B  SOp 
TIP 34C  70p 
TIP35B  tkip 
TIP 35C  70p 
11P350  110p 
11P36  00p 
TIP 36C  70p 
11P418  40p 
TIP 41D  70p 
TIP 42/BRC 6109  30p 
11P48  40p 
TIP 49  30p 
TIP 57  30p 
TIP 100  30p 
TIP 102  30p 
TIP 112  209 
TIP 115  50p 
Tlp 117  50p 
11P120  35p 
TIP 125  30p 
TIP 130  30p 
TIP 131  25p 
11P136  310p 
11P140  150p 
TIP 147  110p 
11P640  SOp 
11P2955  Sip 
1 6032  30p 
1 6036  40p 
16040  40p 
16047  40p 
T 6049  40p 
T6051  40p 
T6052  alp 
19004  40p 
19005  40p 
ZTX 102c  10p 
ZTX 107  10p 
ZTX 108c  10p 
ZTX 109k  SP 
ZTX 213  111) 
ZTX 341  10p 
ZTX 342  10p 
 , 
SPECIAL OP  FER CVC 21 
Chassis complete  tie 
Computer Transformer 
20v/2.25A; 208/1.5A; 
17.5A; 19/5A; 28/05A  £3 

Vamp Regdelses 
+5V/UA78P05SC .   
-5V/IM79M05CP   
-81//79M013c   
+68/78M06c   
+108/781AI0   
LM 337   
LM 342/18   
LM 340T 50   
-12V/MC 7912   
+12V/LM 340112   
+15V/78M15   
+18V/MC78M18   
+241//78M24   
MC 7724cp   
MC 7824   
TIS 90   
TIS 91   
TIS 92   
11S93   Illiiilliff11

111111 

CB Rodlo transistor 
16119 2A/40v.50Meg 

5 for £1. 

U 19885  40p 
U3822  100 
U3845  111, 
MR 508  10p 
MR 501  10p 
MR 502  10p 
BCW 71R  30p 
BYF 1202  10p 
BYF 1204  10p 
BYF 3126  40p 
BYF 3214  40p 
BYX 10  OP 
BYX 36/600  30, 
BYX 38/300  259 
BYX 55/360  10p 
BYX 55/600 (Bead)  10p 
BYX 71/350  289 
BYX 71/600  00p 
BYX 72P300  20p 
BYV 958  ICIp 
BVY 95C  12p 
BYV 96D  10p 
BYZ 106  10p 
BPW 41  150 
BYW 56 2A/1000v GII  flp 
BZY 93c75  50p 
BZV 15/18  30p 
BZV 15/30  30p 
BZW 700682  10p 
BZX 79 3v  10p 
Bush thyristor RCA 76122 Cl 
ITT computer bookset 2020 ea 

G8 20 turn1OOK pot  35p 
Transformer 240N/20v-
500Ma  70p 
Viewdata torroidals  29 
CVC 20 tube base  ea 
mason,' tape motor  711p 
Sankyo tape motor  75p 
Swiss made 250rpm/240V 
motor very small  Tip 
Mono scan coil 110 
small neck  £1.50 
Infra red led 
LD57CA  Illp 
Mono scan coil  ea 
G8 transductor  CI 
AT 4041/41 transductor  CI 
21(5 Lin pot with 
40mm spindle  20p 
1962 Hitachi Ae isolator  50p 
Mullard FM decoder 1401 CI 
Philips service pack, flat films, 
57 condensers 56nf-2.2uf  £3 
VHF 3 Transistor rotary 
tuner DX-TV  CI 
15K-20 turn pots  20p 
Thorn panel 68100 pot + 
changeover switch (Irish) .00p 
Battery converter TA 75 for 
colour TV. 12/24v Thorn 
3787  CO 
Thorn 3500 2A cut out  75p 

10 Mixed 
TV & radio speakers 
125 + £2 post 

8f1 4in speakers   
4700/108 x 10   
68/16 x 10   
150/16x 10   
47/25x 10   

220/25 x 10   
1/250 a 10   

8000/30v   
470/40v x 10   
22/1008 x 10   
100/350v   
400/350v   
47/500v   
1/600v   

022/11(v   

Philips 0P422
.4CH 

PO cost) Li 

Stereo Dynami
c 

Cartridge 

12 Volt Aerial Changer 
over Relays  CI 

OEC Hitachi 
V/Cap tuner, after 1979 
Series  £13 
6 Push Button Unit for 
GEC 2100 Series 
Replacement for Touch 
Button Unit  £12 

Mullard 

Broadband 

RF power modules 

BL W 60C £11.00 
12.5 V 175 MC-S 45w 

VHF.BGY33 £15 
UHF.BGY22E 

£5 PT4236C 
£5 PT9783 
£5 PT8706C 

Stereo GEC amp 20 watt + 
pre-amp with 4 pots + mains 
power unit with circuit  29 

SPECIAL OFFER 
Decea-TTT etc. 
FE04/250AC/4 
Mains filters 
(grey type) x 4 

CI 

OR M = 
SKB 2/013 L5A.  30p 
KBL 005  30p 
KBL 02  30p 
KBP 04  309 
WO2  15p 
W004  lap 
W035  20p 
GEC remote panel. Main 
transformer 3/ic SAA 1025/SN 
74141/TBA 231  £5 
AT 2076/55 GEC split 
diode transformer  £10 
AT 2048/11 LOPTI 
Mullard  £2.50 

Various Tools rind Accessories 
Philips  £1.00 
Freeze  £1.00 
Foam Cleaner  £1.00 
Contact Cleaner  £1.00 
G11 Neon Switch 
GPO Sway plug  
128 screwdriver tester with lead + croclip   
Mains timer. 13 amp-up to 2 hours: easy to use, plugs into socket 
Sellotape PVC Electric Insulation 
25mm x 20M  50p 50mm x 20M 709 
Telescopic aerials (radio)  £1.00 
UHF Radio Aerial  50p 
Xcelite pliers  £3.90 
Xcelite snips  tom 
Xcelite cutters  £3.90 
GKN Supascrew kits  £2.50 
VU meter  45p 
Pull up large aerial  75p 
'V' TV aerial  £1.00 
Soldering iron 6v/23w  £3.50 
Weller solder iron 15 watt/25 watt  £5.00 
Portable TV aerial  799 
Phillips snips  £2 
2 way baby alarm/intercom with long leads  CS 
Phillips universal battery tester/charger, fuse/bulb tester  To Clear £4 
Volt/ohm test meters 1600 ohm/vol  £5 
Eisenmann NICAD CHARGER 5.58/150 ma  £2 
12V N iced pack. 'AA'  £2.50 
Hitachi TP 007 Batten/ pack 7.2v/1.6A  £7 
Hitachi Silver Oxide Battery 013 UCC357IEC 51144 1.5V  flOp 
'AK/1.25V Nicad  £1 
'C' Nicad  £2 
'D' Nicad  ta 
Duracell PP3  00p 
Duracell 'C'  50p 
70ML Silicone Sealer (clear)  CI 
3/4in x I/2in microphone/speaker  50p 
Continental 2 pin plug with 51/211 mains lead (black 8 blue)  5 for £1 
7in Ferrite rod with LW/MW coils  50p 
Xcekute Sin bent nose plier  £3.50 
De-solder pump + 2 nozzels  £5.20 
Plastic box for i.c.s with anti-static pad 6in x 3in x Y21n  750 
Can of handy oil 'mobil'  409 
Flat Red LED  189 
500gm 60/40 solder reel  £7 
Clearweld glue pack  30p 
Dual v/u meter -20- +10db  CI 
15 service manuals, Thorn 35048 3448, etc  £2.50 
3s C90 Cassettes  70p 
Can Freezer  £1.75 
K30 thermistor 232266298009  750 

£1.00 
250 
250 

£3.00 

75R/25 Watt  25p 
18R/11 Watt  Sip 
120R/17 Watt  20p 
Front End Music Center 
VHF/MW/LW x 13in x 31/2in  £3 
Output Stage for music center  Cl 
SONY 1400KV Chrome Panel  £11 
SONY 1400KV Tuner unit  £3.50 
SONY 1400KV Touch button unit  £3.50 
Texas Viewdata Decoder VDP 12/80 
Issue 3 with all IC's  £10.00 

Ourgity Reductions 
BY204/4  25 for £1.00 
6Y206  25forC1.00 
BD132/238  20 tor £2 
W005 bridge  20 for C2 
Gll touch button red  Morel 
BY210/000  20 for C1.00 
BY298 3 amp/fast/R  20 for £1.50 
B0239  20 tor £2.00 
MR856  25 tor C1.50 
BUI26  10 ter C6.00 
8U205  10 for M OO 
130105  10 for M OO 
25C2122A  10 for £11.00 
BF458  10 for C1.00 
BD136  'War C1.25 
BF224  20for C1.40 
0A90  40 for C1.00 
BYX10  100 for C4.00 
KT3 multicaps  10 for £7.50 
50 High voltage ceramic 
condensers  £1.110 
Mixed Mounting Kit for Power 
Transistors  130p 
300 Condensers  £1.50 
300 Resistors  £1.50 
150 Electrolytic.s  £2.00 
15 Bulbs  40p 

SENDZ COMPONENTS 
63 Iliehopstsigidon, Shosibugnses, Essex 813 W 

$AME DAY SERVICE 
AM Items sagged to availability. No Accounts, Re 
Condit Cards. Postal OrderlCheque watt order 

Add 15% VAT, then £1 Postage. Add Postage for 

Cellars: To shop al 212 London Rd, Southend. Tab 
0702432992 

Open 9.1/2.304. GVMT + *Moot orders sampled 
on M U M hesdkrgs odd 10% lisnalng charge. 

Video lamps  20 for CO, 200 ter C25 
Antistatic Discloth  liter C1 
100 Diodes 
100 Fuses  
100 W/W Res 
BF 199 
BC 547   
10 x 20 Turn 100k pots. Rank 
Montle gal power supply regulated -12.00 
BF 470  20 for a 
Metal BD 124  10for CS 
20 Slider Knobs  70p 
6 Mixed UHF Aerial Isolating Sockets, 
some with long leads. Fit ITT, GEC, 
Philips, Pye  £1.00 

Illited Peeks 
T066 12 Power Trans RCA 16182 NPN 
Replacement for 80124 and Mounting 
Kits  £1.00 
50 Mixed AC series Transistor  0.4.50 
15 Panel mount rocker switch 
250V/10A  £1.50 
25 Panel Mount Bulbs & Neons   
10A  £1.50 
Mixed ribbon cables  £1.00 
25 LED red/yellow/green  £1.50 
201/C Holders  £1.20 
20 Large LED Red  £1.00 
20 Small LED Red   
10)(20 Turn 100K Pots  £1.00 
100 Transistor  £2.10 
20 Convergence Pots  SOp 
103 Sticks  £1.00 
10 Thermistors  50p 
20 Slider Pots  £1.00 
30 Presets  50p 
15 VDR + thermistors, degaussing, 
HT, etc 
40 glass reed switch 

 £1.10 
12.00 
£1.80 

 20 for CI 
100 for £4 
 £2 

 £1.00 
£1 

10 press to make switch  70p 
40 Pots  £1.00 
10 Gun Switches  SOp 
5 Tube Bases  £1.00 
1,000 Diodes, Condensers, Resistors 
on Bandolier  £2.00 
Lucky Dip 603 gram  £1.00 
Jungle Bag 5Kg  £5.00 
20 Knobs  £1.00 
40 Pots, 1/4in + 6mm spindles 
for audio TV  ea 
20mm Fuse Holders 
Chassis Mount  10 kwCI 
1N4031/6100 mixed  £3.50 
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To (name of newsagent) 

MJI 102 — ANEW NUMBER 
IN BRITISH 'SCOPES . . . 

Simple Operation — Fully Automatic Trigger — 
Single Beam — 100mV to 50V/Div. — Sensitivity — 
10mS to 1µS/Div. — Sweep — X - Y Facility — 
Lightweight and Compact 
and at a very lightweight price 

SEND FOR DETAILS NOW! 

MJ Instruments 
HILLTOP HOUSE, THINGOE HILL, 

BURY St EDMUNDS, SUFFOLK, IP32 68E Tel: KI M 67104 

Radio & Elechonics 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 

Radio& 
Electronicsd 

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

NAME   
ADDRESS   

Newstrade distributors: Seymour, 334 Brixton Road, London SW9 
C AG. Tel: 01-733 4444  _J 

CENTRE ELECTRONICS 
345 STOCKFIELD RD, YARDLEY 
Birmingham (Telephone 0676 32560) 

(Shop open Thurs-Fri-Sat) 

OFFER FOR SALE A few only ex demonstration 
and exhibition examples of the Eddystone 
Model 1590 communications receiver. This up 
to date HF/MF general purpose receiver covers 
the frequency bands 150KHz to 350KHz and 
580KHz to 30MHz with reception facilities for 
CW and AM signals and also has provisions for 
USB  and  LSB  of  A3A  A3H  and  A3J 
transmissions operation is from standard AC 
mains (100-120V and 200-250V) or 12V DC 
negative earth. 
FEATURES include digital readout display, S 
meter FET and MOSFET front end stages, 10 
crystal positions for high stability working. 
Ex Works price new is £950 plus VAT. 
OUR PRICE £620 each including packaging 
and delivery anywhere  UK and  1 YEAR 
MANUFACTURERS  GUARANTEE  Further 

details on request 

SPECIAL ANNOUNCEMENT 
BREAKING FOR SPARE PARTS 
RACAL RADIO RECEIVER TYPES RH17, 
RH17/L, RA117. ALL PARTS ARE AVAILABLE. 
PLEASE TELEPHONE OR WRITE FOR PARTS 
AND PRICE LISTS 

83 TAU SYSTEMS LTD 
51 GREENHEY PLACE 

Dimaaned end  EAST GILLIBRANDS 
menufectunee  SKELMERSDALE WPM NSA 
In Gt. Britain  ENGLAND  Phone: M S 24042 

INTRODUCING the REAL ATU 
FULL COVERAGE, TUNES 1-5 CONTINUOUS TO 29.350 Mcs 

NE W  model SPC 3000 Special Features 
1 Renowned "SPC" transmatch circuit 
2 TAU innovative composite design'. 
3 Large spaced Capacitors rated RV, tested to 7kV 
4 Roller Coaster Inductor Middy variable 
5 Baton built P. 1Kw, 4 to 1 impedance ratio 

6 Transmitter witch, thro ATE or direct to antenna 
7 Five position antenna switch to 5 input/outputs 
8 Twin Meter automatic readout of SWR & Power 

9 unsurpassede transmission strength and clarity 
10 Sold traditional precision nacho eraeneenng 
11 Heavyweight, long-life construction 
12 Superb ultra-compact cabinet design with tilt feet  cabinet dimensons, vede 3130nm. hogh 147000, deep Morn, 

13 SupertalMs Anish and looks — compatible with at rigs  endack5d eeoght 9.7 kade Of edhd deel5Y engineenng 
14 Will hire any Transmitter/Aerial combined,' to optimum  £349-95 including UK VAT 
15 Lifetime Investment — will never need replacing  ex works, carnage extra 

UNDOUBTEDLY THE FINEST aTU AVAILABLE — NOBODY MATCHES UPTO US! TAU SYSTEMS LTD 

RTTY and CW TRANSCEIVE with NO TERMINAL UNIT 
This fantastic program interfaces direct with your rig, slashing the cost of previous 
systems. Split screen, type ahead, all the usual features and more. Tape and kit for the 
very simple interface for only £17.50. Connectors and ready-made interfaces available. 
For CBM64 and VIC20 (+ at least 8k1. BBC-B coming soon. CW-only version for 
SPECTRUM £10. 
And four superb programs for C8M64, VIC20, BBC4, SPECTRUM 
LOCATOR 0TH or Maidenhead locator or lat/long. Distances, headings contest points, 
converts between locator and lat/long. Tape £6. 
LOGBOOK Date, band, mode, call and remarks. Superfast callsign search. Easy, fast 
updating of files. Screen/printer output. Tape £6. 
MORSET WOR Britain's best. Learn fast in easy stages from absolute beginner to over 
40 wpm. Join the hundreds who have succeeded with this program. Tape and full 
learning guide £6. For EX81.16k also. 
RAE MATHS All the practice and testing you need. Tape and comprehensive reference 
sheet detailing all you need to know £8. VIC20 needs expansion (any), For 7181.1fik 
also. Dont let maths make you fail, PASS with this program. 

All programs are very easy to use and come with full instructions. 
Prices include p&p 1st Class by return. Add £1 per tape if outside UK or Ireland. 

technical software (REIN) 
Fron, Upper Llandorrog, Caernarfon, Gwynedd LL54 7RF Tel. 0286 881886 
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Rg 5 Using an LED as an indicator in an ac circuit 

Notch - 1:: = 

A 
(short 
sad) 

I •• 

Rg 6 Typical outline and method of recognising 
the polarity of an LED 

Fig 8 '8i-colour' LED actually houses two LEDs 
connected in inverse parallel 

brightness is proportional to the LED 
current; most LEDs will operate safely up 
to absolute maximum currents of 30 to 
40mA. An LED can be used as an 
indicator in an ac circuit by wiring a 
diode in inverse parallel with it, as shown 
in Figure 5, to prevent the LED being 
reverse biased. For a given brightness, 
the 'R' value should be halved relative to 
that of the dc circuit. 

Practical usage 
The first practical problem that you'll 

encounter when using an LED is that of 
identifying its polarity. Most LEDs have 
their cathodes identified by a notch or 
flat on the package, or by a short lead, as 
indicated  in  the  'outline'  diagram 
(Figure 6). This practice is not universal, 
however, so the only sure way to identify 
an LED is to test it in the basic circuit of 
Figure 4: try the LED both ways round; 
when it glows, the cathode is the most 
negative of the two terminals. Note that it 
is always good practice to test an LED 
before soldering it into a circuit. 
Special mounting kits, comprising a 

plastic clip and ring, are available for 
fixing LEDs into PC boards and front 
panels, etc. Figure 7 illustrates the 
functioning of such a kit. 
Most LEDs come in the form of a 'single 

LED' package of the type shown in Figure 
6. Multi-LED packages are also available, 
however. The best known of these are 
the  7-segment displays,  comprising 
seven (or eight) LEDs packaged in a form 
suitable for displaying alpha-numeric 
characters. So-called 'bargraph' dis-
plays, comprising 10 to 30 linearly-
mounted LEDs in a single package, are 
also available. 
Most LEDs provide only a single output 

colour. A few specialist devices do 
however provide 'multi-colour' outputs. 
These are actually two-LED devices, and 
Figure 8 shows one such device which 
comprises a pair of LEDs connected in 
inverse parallel, so that the colour green 
is emitted when the device is biased in 
one direction, and red (or yellow) is 
emitted when it is biased in the reverse 
direction. This device is useful for giving 
polarity indication and null detection. 

r 1 11 1 1  A  

Clip 

I  I  

Fig 7 Clip and ring kit 
used to secure an LED 
to a front panel 

Front 
panel 

Retaining 
ring 

A 

LED 1 
Green 

A 

Fig 9 'Multicolour' LED,  LED 2 
giving four colours from  Red 
two junctions 

Output 
colour 

Red Orange Yellow Green 

LED 1 
current 

0 5mA 10mA 15mA 

LED 2 
current 

5mA 3mA 2 mA 0 
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 DATA FILE 
Another type of 'multi-colour' LED is 

shown in Figure 9. This comprises one 
green and one red LED mounted in a 
3-pin common-cathode package. This 
device can generate green or red 
colours by turning on only one LED at a 
time, or can generate orange and yellow 
ones by turning on the two LEDs in the 
ratios shown in the table. 
A very important practical point con-

cerns the use of 'second grade' or 'out-
of-spec' devices advertised as 'Bargain 
Packs'. These devices often have for-
ward voltage drops in the range 3 to 10 
volts, and may consequently be quite 
useless in many practical applications. 
Always test these devices before use. 

Multi-LED circuits 
If you ever need to drive a number of 

LEDs from a single source, this can be 
done by wiring all LEDs in series as 
shown in Figure 10. 
Note that the supply voltage used here 

must be significantly greater than the 
sum of the individual LED forward 
voltages. This circuit thus draws minimal 

LED1 

LED2 

LED 3 

+Vs 

= Vfi+Vf2+ Vf3 

1 

total current, but is limited in the number 
of LEDs that it can drive. 
A number of these circuits can, 

however, be wired in parallel, so that 
almost any number of LEDs can be driven 
from a single source, as shown in the 
6-LED circuit of Figure 11. 
An alternative way of driving a number 

of LEDs is to simply wire a number of the 
Figure 4 circuits in parallel, as shown in 
Figure 12. Note, however, that this circuit 
is very wasteful of current (which is equal 
to the sum of the individual LED 
currents). 
Figure 13 shows a 'what not to do' 

circuit. This circuit will not work cor-
rectly, because inevitable differences in 
the forward voltage characteristics of 
the LEDs will usually cause one LED to 
'hog' most of the available current, 
leaving little or none for the remaining 
LEDs. 

LED-control circuits 
The three most widely used types of 

visible-output LED-control circuits are 
(ignoring those used for alpha-numeric 

Fig 10 LEDs wired in series and driven 
via a single current-limiting resistor 

Fig 12 This circuit can drive a large 
number of LEDs, but at the expense of 
high current 

LED control): those used for LED 
'flashing', for LED 'sequencing', and for 
LED 'dot' or 'bar' analogue-value indica-
tion. 
LED 'flasher' circuits are designed to 

turn an LED alternately on and off, to give 
an eye-catching display action. These 
circuits may control a single LED, or may 
be designed to control two LEDs in such 
a way that one turns on as the other turns 
off, and vice versa. A special LED-flasher 
IC is available (the LM3909), which can be 
used to flash an LED from a very low 
voltage (1V5) battery supply, and to do so 
at a very low mean current level. A dozen 
practical LED-flasher circuits are shown 
later in this article. 
LED 'sequencer' circuits are designed 

to drive a chain of LEDs in such a way that 
each LED in the chain is switched on and 
off in a time-controlled sequence, so that 
a ripple of light seems to run along the 
chain. 
LED analogue-value indicator circuits 

are designed to drive a chain of linearly-
spaced LEDs in such a way that the 
length of chain that is illuminated is 

R2 

LED 4 

LED 5 

LED 6 

F7g 11 Any number of Figure 10 circuits 
can be wired in parallel, to drive any 
number of LEDs 

Fig 13 This LED-driving circuit will not 
work. One LED will hog all of the current 

OV 
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LINSLEY HOOD 300 SERIES 
AMPLIFIER KITS 

Ultra high quality. Mosfet output, Hi-Fi amplifier kits by this 
famous designer. Two models of identical appearance are 
available, one giving 35 watts per channel output, the other 45. 
Careful design has made these amplifiers capable of superb 
sound quality. The delicacy and transparency of the tone 
quality enables them to outperform, on a side by side 
comparison, the majority of commercial amplifiers. Building is 
very easy as almost all components are fitted on easily 
removed printed circuit boards. Subsequent setting up needs 
only a simple multimeter to obtain the full specified 
performance. Both kits come with very comprehensive 
building instructions. 

35 Watt Complete Kit - £79.50 45 Watt Complete Kit - 
£333.150 Reprints of Original Articles from 'Hi-Fi' News £1 no 
Vat. 

LINSLEY-HOOD CASSETTE 
RECORDER CIRCUITS 

Complete record and replay circuits for very high quality low 
noise stereo cassette recorder. Circuits are optimised for our 
HS16 Super Quality Sendust Alloy Head. Switches bias and 
equalisation to cater for chrome and ferric tapes. Very easy to 
assemble on plug-in PCBs. Complete with full instructions. 

Complete Stereo Record/Play Kit - £25.26 
VU Meters to suit - £2.30 each 
Reprints of original Articles. 70p no Vat. 

LINSLEY-HOOD 100 WATT 
POWER AMPLIFIER 

Our complete kit for this brilliant new design is the same size 
as our Linsley-Hood Cassette Recorded 2, Kit includes all 
parts for two power amplifiers with large heatsink area, huge 
power supply and speaker protection circuit. Total cost of all 

, parts is £114.46 but our special introductory prices for all killparts bought together is only £105.50. 

ALPS FF317U FM FRONT END 
Beautiful, precision make High Quality variable capacitor 
tuned FM Front End with Dual-gate MosFet. 2-AM Gangs and 
31 reduction gear. 
FM range 87 to 109MHz 12v 30mA Max. AGC and AFC. OUR 
PRICE ONLY £3.99 INCLUDING VAT AND POSTAGE (Circuit if 
required 35p). 

MUIJARD UHF TV FRONT ENDS 
Compact Varicap tuned modules. U322 is used in 'ELEKTOR' 
teletext decoder. U321 £9.24 inc vat U322 £9.76 inc vat. 

COMPLETE STEREO 
TUNER MODULE 

Three band LW/MW/FM Stereo Tuner fully assembled on PCB 
165a 85mm. Supplied with Ferrite rod aerial and band switch 
fully wired. Facility provided to drive tuning meter and stereo 
LED. Only needs 12v DC supply. FM sensitivity. 2.5uV. Prices 
only £7.9 66nc. VAT and poet. 

STEREO CASSETTE DECK 
Following the runaway sellout of our last cassette deck we 
have now obtained a small quantity of an even nicer one. 
Min features are full auto-stop. Chrome/Ferric Switch, Manual 
record level control (invaluable for computer use), twin VU 
meters and 3-digit counter. Complete with all record and 
replay circuitry, control keys and cassette carrier/door. Very 
good quality and only £21.90 inc Vat and Post. 
Circuit diagram and notes 35p. 
SET OF 5 SUB-MINIATURE IF TRANSFORMERS for high 
quality AM tuner. THE SET ONLY 38p! 
Application circuit required  10p 
Suitable ferrite rod antenna  Up 

AM VARICAP DIODE BARGAIN Due to a fantastic bulk 
purchase we are now able to offer the super SMV2012 varicap 
diodes at unbelievable prices. These are a wide range diode 
for use in AM tuner applications. They are also supplied in 
matched sets to eliminate tracking errors! 
Matched pair only 259. Matched 4 only 60p. 

AM TUNER COIL SET Set of 4 coils for long medium and short 
wave AM tuner. Coils are LW Osc, MW Osc, SW Osc and SW 
Aerial. Normally 30p each. OUR PRICE FOR THE SET ONLY 
55p 
Application circuit using coils and matched pair of SMV2012 
varicaps. 35p 168A E162 455KHz IF Transformer  30p 
Sitable PC Board  £1.60 
PC Mounting Wavechange Switch  £1.60 

Please Note: New Phone Nu mber: (0691) 652894 
Personal callers are always very welcome but please note 
that we are closed all day Saturday. 

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 new! 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! The following is a list of our 
most popular heads, all are suitable for use on Dolby 
machines and are ex-stock. 
18C20 Permalloy Stereo Head. This is the standard head fitted 
as original equipment on most decks  £5.11 
H1990 High Beta Normally, Heed. A hard-wearing, higher 
performance head with metal capability  £8.06 
18516 Sendust Alloy Super Head. The best head we can find. 
Longer life than Permalloy, higher output than Ferrite, 
fantastic frequency response  £9.91 
180551 4-Track Head for auto-reverse or quadrophonic use. 
Full specification record and playback head  £9.73 
MA4131 Latest version Double Mono (2/2) record/Play head. 
Replaces R484  £5.90 
5M166 Standard Mounting 2/2 Erase head. Compatible with 
above or H0551 4 Track head  £5.90 
14524  Standard  Erase  Head.  Semi  double gap,  high 
efficiency  £1.50 
18561 Metal Tape Erase Head. Full double gap  £4.90 
Please consult our list for technical data on these and other 
Special Purpose Heads. 

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 £4.66 plus VAT and 50p postage. 
Tape Hoed DeinagnItiser. Handy size mains operated unit 
pevents build up of residual head magnetisation causing 
noise on playback  £4.54 
Full details of the entire range of HART products is contained 
in our illustrated lists. Ask for your FREE copy NOW. 
Enquires for lists are also welcome from overseas but please 
let us have three IRCs to cover the cost of surface post or 5 
IRCs for airmail. 
Please add part cost of post, packing and insurance as follows 
INLAND  OVERSEAS 
Orders up to £10-50p Postage at cost plus £2 
Orders £10 to £49-£1 documentation and handling 
Orders over £50-£1.50 

AA prices exclude 
VAT unless stated. 

Send for my CATALOGUE 
ONLY 75p 

(plus 25p post/packing) 

My all-inclusive prices quoted in the 
catalogue are the lowest. All below Normal 
trade price - some at only one tenth of 

manufacturers quantity trade. 
Millions of components thousands of different lines 

Rechargeable Nickel cadmium batteries Ex-unused Equipment 
AA (HP7) 1.25V 500 MA  Set of 4 £2.00 
Clear LED illuminates red, green or yellow depending upon polarity/current, 

oblong 5 x 21/2mm face  25p or 100 for £23 or 1000 for £200.00 

5mm Red Flashing LED  25p or 10 for £2.25 
Watch/Calculator/Lighter etc, Mercury batteries 

RW52 (PX 675) RW54  made by Ray-O-Vac 
RW56 (DH 323, WH8)  31p Each or 10 for £2.60 100 for £21.00 
RW57, RW58   
IN 4004 or IN 4006 Diodes  300 for £6.48 

TO5 or T018 Heatsinks  71/2 p 100 for £6.50, 1000 for £55.00 
Clipover Heatsink for I/C or T0202 Device 21 x 18mm - 18p, 02 100 for £16.50 
or 1000 for £155.00 
Heatsink for TO3 or plastic power 19p 100/£17.50 1000/£165.00 
KI350005/01/02 3 amp 50v/100v/200v Bridge Rectifiers 35p/36p/40p 10 off 

/£3.20/£3.40/£3.70 100 off /£30/£31/£34 
Plessey SL403. 3wt amp. From bankrupt source hence sold as untested, 
at 4 for 60p; 10 for  £1.20 
ITT mercury wetted relay, 20-60V DC coil, SPCO 2A  79p. 10 for £7.00 

SEND PAYMENT PLUS 16p SAE OR LABEL 

Prices you would not believe before inflation! 

BRIAN J REED 
TRADE COMPONENTS 
ESTABLISHED 27 YEARS 

161 St Johns Hill, Clapham Junction, London SW11 1TQ 
Open 11am till 6 30pm Tues to Sat Telephone 01-223 5016 

HP,RT ELECTRONIC KITS LTO 
RENY LAN NOLL 

OVAIES1•R•f, SI-IROPSHIRE 
S'00 9AF 

Radio & Electronics World 
PCB's 
May '84  Signal Generator  £1.90 

Frequency meter  £4.30 
S meter display   £0.99 
S meter control   £1.99 

July '84 VLF converter  £1.60 
Teleprinter Interface  £1.45 

Sept '84 5ch Scanner main  £3.92 
5ch Scanner display   £1.40 

Nov '84  Base mic  £1.50 
Prices include VAT & P&P 

KITS and other PCB's also available SAE for full list. 

Edwardschild Ltd. (0277) 216433 Ell vm4 
28 Shenfield Cres, Shenfield, Essex CM15 8BN 

ELECTRONICS Ceit•D 
"ANALYSER" 

PERFORMANCE ANALYSIS OF LINEAR CIRCUITS using the BBC 
MODEL B AND SPECTRUM 48K micros. 

Simulates Resistors. Capacitors, Inductors. Transformers, Bipolar and Field effect Transistors, 
and Operational Amplifiers in any circuit configuration. 

Performs FREQUENCY RESPONSE ANALYSIS on Circuits with up to 16 Nodes and 60 
Components. for Phase and Gain Loss. Input Impedance and Output Impedance. 

Ideal for the analysis of ACTIVE and PASSIVE FILTERS. AUDIO, WIDEBAND and RF 
AMPLIFIERS. LINEAR INTEGRATED CIRCUITS etc, etc 

"ANALYSER - can greatly reduce or even eliminate the need to breadboard new designs. 

USED BY INDUSTRIAL AND UNIVERSITY R & D DEPARTMENTS WORLD WIDE. 

LOW COST ...VERY EASY TO USE 

For further details write or phone NUMBER ONE SYSTEMS 
Department REIN, 9A Crown Street, St Ives 

Huntingdon, Cambs UK, PE17 4EB 

Tel: 0480 61778 Telex: 32339 
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 DATA FILE 
proportional to the analogue value of a 
voltage applied to the input of the driver 
circuit, ie so that the circuit acts like an 
analogue voltmeter. We'll look at a range 
of practical 'sequencer' and analogue-
value indicator circuits in next month's 
edition of Data File. 

Simple LED-flasher circuits 
One of the simplest types of LED 

display circuit is the LED flasher, in 
which a single LED repeatedly switches 
alternatively on and off, usually at a rate 
of one or two flashes per second. A two-
LED flasher is a simple modification of 
this circuit, but is arranged so that one 
LED  switches  on  when  the  other 
switches off, or vice versa. 
Figure 14 shows the practical circuit of 

a transistor two-LED flasher, which can 
be converted to single-LED operation by 
simply replacing the unwanted LED with 
a short circuit. In this circuit, Tr1 and Tr2 
are wired as an astable multivibrator, 
with its switching speeds determined by 
the R3-C1 and R4-C2 time constants. With 
the values shown, the circuit operates at 
about 1 flash per second. 
Figure 15 shows an IC version of the 

two-LED flasher. This design is based on 
the faithful old 555 timer chip or its more 
modern CMOS counterpart, the 7555. 
The IC is wired in the astable mode, with 
its time constant determined by R4 and 
Cl. The action here is such that output 
pin 3 of the IC alternately switches 
between the ground and the positive 
supply voltage levels, alternately shor-
ting out and disabling one or other of the 
two LEDs. The circuit can be converted 
to single-LED operation by omitting the 
unwanted LED and its associated cur-
rent-limiting resistor. 
Figure 16 shows a useful modification 

of the above circuit, in which the flashing 
rate is made variable via RV1, and two 
pairs of series-connected LEDs are 
connected in the form of a cross so that 
the visual display alternately switches 
between a horizontal bar (LEDs 1 and 2 
on) and a vertical bar (LEDs 3 and 4 on), 
thus forming a visually interesting dis-
play. The flash rate is variable between 
15 and 2000 per second. 

The LM3909 'flasher' IC 
A seemingly trivial task that sometimes 

faces the design engineer is that of 
providing an illuminated (glowing or 
flashing) indication of the 'on' state of a 
piece of electronic equipment, or the 
location of a passive device (fire extin-
guisher, torch, emergency switch, etc) in 
a darkened room. 
These tasks are obviously easily solved 

if mains power is available, but can 
present serious problems when battery 
powered equipment is concerned. LED 
indicators typically draw about 12mA 
when illuminated and can thus place a 
fairly heavy strain on small supply 
batteries. LEDs, in any case, drop two or 

6 to 9V +vs 

Tr1  Tr2 
2N3704  2N3704 

Fig 14 Transistor 2-LED flasher circuit operates at about 1 flash per second 

9 to 12V+vo 

LED1 

Ni 
4701% 

112 
47011 

LED 2 

555 
Or 

7555 

N3 
4k7 

114 
611k 

T1Ou 

/7777 ov 

Fig 15 IC 2-LED flasher circuit operates at about 1 flash per second 

9 to 12V +ye 

LED1 !re , 

.viEo3 

LEO 4 Aj a 

LED 2 

01 

Ni 
470R 

R2 
470R 

555 

Or 

7555 

477  OV 

C2 
100u 

1k5 

R4 
1k5 

`= C2 

R V1 
220k 
rate 

Cl iou 

Fig 15 4-LED 'Double-Bar' flasher. Rate is variable from 15 to 
2000 flashes per minute 

OV 

100u 
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12R 

5 
+ye 

400R 
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more volts under the 'on' condition and 
can thus not readily be powered from 
battery voltages below 3 volts or so. 
National Semiconductors provided an 

ingenious solution to this problem some 
years ago when they introduced the 8-pin 
LM3909 LED flasher/oscillator IC. This 
device acts basically as a low duty cycle 
(brief 'on' period, long 'off' period) 
oscillator that provides a voltage-dou-
bled high-current pulse to an external 
LED. Because of the voltage-doubling 
facility, the IC can flash an LED even 
when powered from cell voltages down 
to 1.1 volts. 
Because of the low duty cycle facility, 

the device can provide high pulse 
currents (up to 100mA) while still drawing 
very low mean currents (typically 0.3 to 
1.5mA) and can thus provide months, or 
even years, of continuous flasher opera-
tion from a single 1.5 volt cell. 
The internal circuit of the LM3909, 

together with typical external connec-
tions for 1.5 volt flasher operation, is 
shown in Figure 17. 
In this particular application, the LED 

receives current (via the 270µF capacitor 
and the internal 12R resistor and Tr3) for 
only about 1% of the time. For the 
remaining part of each operating cycle 
all transistors except Tr4 are off. The 
internal 20K resistor (from Tr4 emitter to 
supply common) draws only 501.LA or so. 
The 270µF capacitor is charged through 
the two 400R resistors and (in this 
particular application) through the 3K0 
resistor, connected between pins 1 and 4 
of the circuit. 

8k 

3k 

Tr1 

100R 

Tr 3 
20k 

4 0 -ye 

Fig 17 Internal circuit and 
practical connections  of the 
LM3909 low-voltage LED flasher 
IC. The IC outline is also shown 

Transistors Tr1 through Tr3 remain off 
until  the 270p.F capacitor becomes 
charged to about 1 volt. This voltage is 
determined by the junction drop of Tr4, 
its base-emitter voltage divider, and the 
junction drop of Tn. When the voltage at 
pin 1 becomes a volt more negative than 
that at pin 5 (the supply positive pin), In 
begins to conduct and then turns Tr2 and 
Tr3 on. The IC then supplies a pulse of 
high current to the LED. 
The current amplification of Tr2-Tr3 is 

roughly 500; Tr3 can handle over 100mA 
of collector current, and rapidly pulls 
pin 2 close to supply common (pin 4). 
Since the 270gF capacitor is charged at 
this time, it forces the pin 1 terminal 
below the supply common value; conse-
quently, the volt drop across the LED is 
greater than the supply voltage value; 

Fast RC 
3k0 

Out 

NC 

-ye 

Tr2 

Top view 

the internal 12R resistor (between pins 5 
and 6) limits the LED current to a safe 
value. 
Thus, the 270µF capacitor alternately 

charges via the 3K0 timing resistorand 
discharges via the LED and the internal 
12R resistor in this particular application. 
In some other applications the short 
between pins 1 and 8 can be removed, 
enabling the capacitor to charge through 
a total of 9K0, with a consequent increase 
in the duty cycle and reduction in mean 
current consumption. 
If voltage boosting is not needed (with 

or without current limit), loads can be 
wired directly between pins 2 and 6 or 
pins 2 and 5 of the IC. The IC is thus a 
fairly versatile device. A variety of 
practical applications are shown in the 
remaining part of this month's article. 
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NEW from 

This exciting new range of designs 

covers all do mestic HiFi applications. 

There are 20, 30 and 40 litre designs 

using the fa mous Peerless 

Polypropylene bass units (newly 

released to the DIY m arket), a 7 litre 

mini speaker and two designs 

specifically intended 

for use with digital 

syste ms. The 

Wil mslo w Audio Total 

kits include all cabinet co mponents, 

accurately machined fro m M DF board, 
drive units, crossover kits; wadding, 

grille fabric, ter minals, nuts, bolts, etc. 

Full details are in the Peerless Manual 

for Loudspeaker Constructors which is 

available F.O.C. (send 12" x 9" SAE) 

Total kit Prices per pair inc. VAT 
Design 50/26 (7 litre, reties)  02.50 plus carrfins £6.00 
Design 85/20 (20 litre, reflex, Ponig.)  £111.00 plus carrAns £0.50 
Design 1120261 130 litre, reflex, Polypr.)  £119.00 plus urrfins £10.03 
Design 10013 (40 litre, 18, Polyp,)  £172.00 plus carrAns £10.00 

Design CD11251261 125 litre. reflex) for digital  £100.00 plus carrAns £10.00 
Design CD925i 21 1313 litre. reheat for digital  £I 10.00 plus carrfins m oo 

Basic kits (drive units and crossovers only) per pair 
Design 50/20  £17.50 plus carrAns £4.50 
Design 136/261  £77.00 plus-corr./ins £4.50 
Design 1125/20  177.00 plus carrAns £4.50 
Design 100/3  £122.00 plus carrAns £5.50 
Design MO MS  1:111.16 phis carr/ins £5.00 
Design CO1125130  £144.00 plus carrAns £5.50 

Active versions of the three 625 designs are wailabte 

terless 

Dept REW 
3549 Church St Wilmslow, Cheshire SK9 1 AS 

0625529599 

VERY COMPETITIVE PRICES 
on speaker drive units: 
AUDAX • CELESTION 
DECCA • ELAC • FANE 
GAUSS • GOODMANS 
KEF • McKENZIE 

PEERLESS • SCANSPEAK 
SEAS • TANNOY • VOLT 
WHARFEDALE etc. 

COMPREHENSIVE 
CATALOGUE! 

Pages & pages of drive 
units, kits, crossovers, 
cabinet components, 
designs for PA cabinets 
crossover calculations etc. 
f1.50 Post Free (Export £3.50 or $6) 

Visit our new 
HIFI STUDIO 

for a great deal on 
Ariston, A&R, B&W, Dual, Kef, 
M-Short, Mission, Monitor, 
Nad, Rotel, Trio, Walker etc. 

II 
FT's 

SO 
EASY 

Have fun, save 
money, building 
• KW design with 
• Wilmslow 
Audio CS Total 
kit 
No electronic or 
woodworking 
knowledge 
necessary and 
the end result is 
a proven top-
quality design 
that you'll be proud of. 
Each kit contains all cabinet components, accurately machined for 
easy assembly, speaker drive units, crossovers, wadding, grille fabric, 
terminals, nuts', bolls, etc. 
The cabinets can be painted or stained or finished with iron-on veneer 
or self adhesive woodgrain vinyl. 
Easy foolproof assembly instructions supplied. Set of constructor 
leaflets sent free on receipt of large S.A.E. 
Prices per Petr 
CS1 (As 101l  [111 pr. inn VAT, plus carrfins. £6.00 
CS1A Isimplified LS3/5A)  (1011 pr no. VAT, plus carr.Ans, £6.00 
C53 (as 103.21  1E131 pr. no VAT, plus carr./ins. £10.00 
CSS (as Carlton III  £196 pr. inc. VAT, plus carr.Ans. CI5.00 
CS7 as Cantab. I  1203 pr. no. VAT. plus carriins, £18.00 

Kef Constructor Series basic kits (drive units and crossovers 
only) 
cs1 
CS1A 
CS3 
CS5 
CS7 

Constructor Series Speakers\  

£10.50 cad /ins  C5.00 
£10.00 caw /ins  (500 
£1003.50 car, /ins  £500 
£139.95 car, /ins. C5.50 
£193.05 cam/ins  C550 

Wilmslow Audio Catalogue 

Celestion Cabinet Handbook 

Fane loudspeaker enclosure design 

Peerless Manualfor 

Loudspeaker Constructors 

ALLthe above LS post tree 

VI M 

post free £1 .56 

post free £1.00 

post free £2.95 

FOC 

CRIMSON ELECTRIK amplifier kits, modules, 
active crossovers. YAMAHA Professional 
and Producer series products. 3rd Generation 
mixers, amplifiers. McGregor PA amplifiers, 
combos etc. 

All at very competitive prices! 

Lightning service on telephoned credit card orders 

EFF(CIENTEXPORT SERVICE 

TRANSISTORS 
BC107/8/9  - 12p  BC184L  - 10p  BFY50,51,52 
BC147/8/9  - 10p  BC212,212L  - 10p  BFX88 
8C157/8/9  - 10p  BC327,337,337L  - 12p  BSX19 
8C547/8/9  - 8p  BD135,136  - 25p  BSX20 
BC557/8/9  - 8p  BD137,138,139  - 25p  2N2926 
BC182L  - 10p  BF195,7  - 12p  2N3055 
BC183  - 10p  BCY70  - 15p  TIP31A,32A 

SUBMINIATURE TANTALUM ELECTROLYTICS. (MFDS NOLTS) 
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- 15P.4.7/35,6.8/16  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% E24 series  3p 
Mixed metal/carbon film resistors 1/2 W E12 series 1R0 to 10M0  192p 
Miniature polyester capacitors 250V working for vertical mounting 
01, 015, 022, 033, 047, 068 4p. 01 5p. 015,022 6p. 0.33 & 0.47  8p 
Mylar (polyester) capacitors 100V working E12 series vertical mounting 
1000p to 8200p -3p. 01 to 068 mfd -4p. 0.1 5p. 0.12 & 0.15  6p 

Subminiature ceramic plate capacitors 100V wkg vertical mounting. £12 
series 
2% 1.8 pf to 47 pf -3p. 2% 56 pf to 330 pf -4p. 10% 390p - 4700p  4p 

Polystyrene capacitors 63V working £12 series long axial wires 
10 pf to 820 pf -3p. 1000 pf to 10,000 pf -4p. 12,000 pf  5p 

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 BY127 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 10p. Green, Yellow 14p. Grommets 3mm -2p, 5mm  2p 
20mm fuses 100mA to 5A 0/blow 5p. A/surge 8p. Holders p.c. or chassis  5p 
High speed p.c. drills 0.8, 1.0, 1.3, 1.5, 2.0m -22p. Machines 12V d.c.  £6.00 
HELPING HANDS 6 ball joints and 2 croc clips to hold awkward jobs  £4.50 
AA/HP7 Nicad rechargeable cells £1.50 pair. Universal charger unit  £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 

- 20p 
- 15p 
- 12p 
- 15p 
- 7p 
- 50p 
- 25p 

W OOD & DOUGLAS -on 
* NEW CATALOGUE * NEW PRODUCTS * NEW TELEPHONE NUMBER * NEW PRICES * 

OUR FULL current product range is listed below but keep in touch at rallies and exhibktions 
throughout the Summer for our latest developments for you the active amateur. 
Package Prices  Kit 
1. 500mW TV T/mit (70FM05T4  TVM1 
8PF4331  35.00 

2. 500mW TV T/ceive (As 1 + TVUP2 + 
PSI 433)  60.00 

3. 10W TV T/rnit (Ast + 70FM10 + BDX35)..  „ 65.00 
4. 10W TV T/celve (As 2 + 70FM10 + 8DX35)  90.00 
5. 70cms 500mW FM T/cetve 17014 + 70145 + 
SSR1 + BPF)  75.00 

6. 70cms 10W FM 1/opine (As 5 + 70FM10)..  105.00 
7. 2M Linear/Pre-amp lOW (144PA4/S 
144LIN10B)  40 00 

Theme EQUIPMENT  CODE  ASSEN, KIT 
Transceiver Kits and Accessories  BLED 
FM T/mitter 10 5W)  70FM0574  48 00 
FM Receiver (with 
PIN RF c/o)  70FM05R5  65.40 

T'rnitter 6 Channel 
Adaptor  70MCO6T  21.30 

Receiver 6 Channel 
Adaptor  70MCO6R  25.20 

Synthesiser 12 PCB's)  7001'2513  88.00 
-ditto- Transmit Amp  A-X3U-06F  34.15 
-ditto- Modulator  MOD 1  8.95 
Bandpass Filter  BPF 433  6.50 
PIN OF Switch  PSI 433  7.55 
Converter 12M or 
10M i.f.)  700X2/2  27.10  20.10 

TV Products 
Receiver Converter 
(Ch 36 Output)  TVUP2  27.50 

Pattern Generator 
(Mains PSU)  TVPG1  42.25 

TV Modulator 
(For Transmission)  TVM1  9.85 

Ch 36 Modulator 
(For TV Injection)  TVMOD1  880 

Power Amplifiers MINCW U sed 
50mW to 500mW  70FM1  18.45 
500mW to 3W  70FM3  2145 
500mW 10 10W  70FM10  41.45 
3W to 10W  70FM3/10  23.95 
10W to 40W  70FM40  65.10 
Combined Power Amp/ 
Pre-Amp (Auto c/ol  70PA/FM10  56.60  40.15 

the ws 
500mW to 3W (Straight 
amp, no c/o)  70LIN3/LT  27.90 

3W to IOW (Auto c/o)  70LIN3/10E  41.05 
IW to 7W (Auto c/o)  70LINIO  4425 
Pre-Amplifiers 
Bipolar Miniature 

M SFET Miniatue 
13dB)  70PA2  8.10  050 

(14dB)  70PA3  9.65 
RF Switched (30W)  70PA2/0  24.25 
.lat atEnTp= r3)  OPA5  20.10 

Converter (2M if)  6902  28.40  20.80 

2015 

45.80 

14.25 

17,90 
6225 
22.10 
5.50 
3.30 
5.35 

2200 

36.50 

5.75 

55° 

12.80 
17.80 
33.45 
18.30 
5235 

19.90 
30 15 
3250 

7.50 
15,25 
12.80 

Package Prices  KR 
8. 2M Linear/Pre-amp 25W (144PA4/S - 
144LIN25B)  42,00 

0 700ms Synth 10W T/ceive (R5 - SY - AX - 
MOD -i- 0003 4. 70FM10)  150.00 

10. 2M Synth 10W T/ceive (R5 .- ST - SY2T - 
SSR + 144FM10A)..  /moo 

11. 2M Crystal Cont 'd IOW T/ceiver (R5 - 13 • 
BPF . 144FM10 + SSR)  85.00 

12. 700m5 Linear/Pre-amp (70LIN10 i 
70PA2/S)  45 00 

= EQUIPMENT  CODE  ASSEM.  KIT 
Transceiver Kits , Accessodes  BLED 
FM Transmitter (1.5W)  144FM213  39 35  26 30 
FM Receiver (with 
PIN RF c/o)  144FM2R5  65.50  47 20 

Synthesiser 12 PCB's)  144SY2519  78.75  60 05 
-ditto- Multi/Amp 
(1,5W 0/P)  SY2T  27 80  20 65 

Bandpass Filter  BPF 144  6.50  3.30 
PIN RF Switch  PSI 144  7.55  5.35 
Power Amplifiers (FIWCW Use) 
1.5W to 10W (No c/o)  144FM10A  24 15  /050 
1.5W to 10W (Auto-c/o) 144FM10B  36.11  2E25 
Uneare 
15W to IOW (SSB/FM) 
(Auto c/o)  144LINI0B  38.40  2050. 

2.5W to 25W (SSB/FM) 
(Auto c/o)  144LIN25B  40.25  29.95 

1.0W to 25W (SSB/FM) 
(Auto c/o)  144LIN25C  44 25  32.95 

PrarAmplif Mrs 
Low Noise, Miniature  I44PA3  060  740 
Low Noise, Improved 
Performance  144PA4  1206.  8.40 

Low Noise, RF 
Switched. Full c/o  I44PA4/S  24.30  15.30 

GENERAL ACCESSORIES 
Toneburst  TB2  6 70  425 
Piptone  P13  7.50  445 
Kaytone  P163  8.75  6.05 
Relayed Kaytone  P1640  12.70  8.20 
Regulator 112V, low 
differiential)  REG1  6.95  4.40 

Solid State Supply 
Switch  SSR1  5,85  3/0 

Microphone 
Pre-Amplifier  MPA2  6.10  3.50 

Reflectometer  SWRI  635  535 
CW Filter  CWFI  8.55  500 
TVI Filter (Boxed)  HPFI  5.95 
FM TV MODULES 
50mW 420MHz Source 
(Video Input)  UFM01  26 95  1900 

50MHz 1.1. Processor  VIDIF  0425  3095 
Varactor Multiplier 
(Boxed)  WDV400/1200 63.95 

Further details on our product range will gladly be forwarded on receipt of an AS size SAE, Technical help 
is available by 'phone NEW NUMBER) during normal office hours. Kits are usually available by return of 
post but please allow 28 days for unforseen delays. Please add 75p to your total order for postage and 
handling. Credit card orders are gladly accepted. please give us a call 

ANYONE CAN SEE A KIT ... REPUTATION SELLS OURS 

Unit 13, Youngs industrial Estate 
Aldermaston, Reeding RG7 4PQ 
Tel: 07356 71444; Tx: 848702 

VISA 
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DATA FILE   
Practical LM3909 circuits 
Figure 18 shows the Figure /71.5 volt 

flasher circuit redrawn in a practical 
configuration. The circuit gives a brief 
flash once every second or so, and 
typically draws an average current of 
only 0.63mA. As shown in the table, this 
circuit will give some 3 months to 30 
months of continuous operation from a 
battery, depending on the size and type 
of cell that is used. 
An even longer life can be obtained 

from the 'minimum power' flasher circuit 
of Figure 19. This circuit is similar to the 
one described above, except that the 
short is removed from between pins 1 
and 8, causing the capacitor to charge via 
9K0 of internal IC resistance and so 
operate with an increased duty cycle and 
reduced mean current consumption; the 
circuit has a typical current drain of 
0.32mA. 
The Figure 18 and 19 circuits are of 

particular value as 'indicator' or 'locator' 
beacons for use on fire extinguishers, 
emergency  lanterns,  torches, 
emergency switches, etc. The operating 
frequencies of these circuits are fairly 
heavily dependent on supply voltage, as 
is implied by the circuit of Figure 20. This 
circuit is similar to that of Figure 19, 
except that it is designed for 3 volt 
operation, in which case the timing 
capacitor value has to be increased by a 
factor of 2.7 for approximately the same 
flash rate. 
Figure 21 shows another variation of 

the 1.5 volt flasher circuit. In this case the 
internal timing resistors are shunted by 
an external 1K0 resistor, thereby reduc-
ing the charge time constant of the 
circuit and causing the flash rate to 
increase (to 2.6Hz) and the duty cycle to 
decrease, with the mean current con-
sumption rising. The circuit gives a far 
more noticeable flasher indication than 
the three previous circuits, but at the 
expense of 1.2mA of current drain. 

Experimenting 
If you enjoy experimenting with cir-

cuits, you can build the variable-rate 
flasher of Figure 22: the rate is variable 
from zero to 20Hz via the 2K7 pot. The two 
external 68R resistors are used to 
stabilise the duty cycle of the circuit and 
maintain a fairly steady apparent bril-
liance level as the rate is varied. 
The Figure 23 circuit is designed to 

give apparently continuous illumination 
of the LED when powered from a 1.5 volt 
cell. The circuit in fact acts as a 2KHz 
square wave generator, the two external 
68R resistors being used to approx-
imately equalise the 'on' and 'off' times of 
the generator. The circuit gives a fairly 
dim LED illumination and has a battery 
drain of about 4mA. LED brilliance can be 
increased by using the alternative con-
nections of Figure 24, but at the expense 
of 12mA of battery drain. 
All of the LED flasher circuits that we 

r? LED 

7  8  5 

LIVI3909 

3  4 

270u 
3V0 

Fig 18 Practical 1V5 LED flasher, with 
details of estimated battery life 

5,4ILEO 

7  6 

LM 3909 

2  3 

-I 0 0u  

Fig 19 Minimum power 1V5, 1.1Hz LED 
flasher. Mean drain current is 0.32mA 

Fig 21 Fast 1V5 blinker. Flash rate is 
2.6Hz and drain current is 1.2mA 

1V5 

1k0 

have looked at in Figures 18 to 24 are 
intended for operation from 1.5 or 3 volt 
supplies. Most of these designs can in 
fact be used, in slightly modified form, at 
voltages up to 6 volts, as shown in the 
circuit of Figure 25. Note in this case that 
a 68R resistor is wired in series with the 
LED, to limit its drive current to a safe 

Cell 
size 

Estimated battery life 
under continuous operation 

Standard 
cell 

Alkaline cell 

AA 3 months 6 months 

C 7 months 15 months 

0 15 months 30 months 

LED 

6 

M3909 

3 

270u 
390 

Fig 20 1Hz flasher consumes an 
average of 0.77mA from a 3 volt battery 

value. 
The LM3909 IC has a 6.5 volt zener built 

in between pins 2 and 4 (not shown in 
Figure 17). This fact can be put to 
practical use in the flasher circuit of 
Figure 26, which can be powered from 
any dc supply in the 85 to 200 volt range: 
the 100/Af timing capacitor is connected 
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5Arr LED 

7 

LP•43808 

2  3  4 

270u 
88R 

Fig 22 Variable rate flasher 

LED 

7 

LM 3409 

3  4 

66R 

R2 

 %A AA  
68R 

2k7 

2k7  X V LED 

Fig 24 This 1V5 circuit gives an apparently continuous 
LED indication. Battery drain is 12mA 

85 to 200V 
+vo 

ov 

Rg 26 This LED flasher circuit can operate from 
any supply in the 85 to 200 volt range 

directly between pins 4 and 5 in this 
application. 
In some flasher applications it is useful 

to have a number of LEDs flashing on and 
off simultaneously. Four LEDs can, for 
example, be used to mark the outline of 
an emergency switch or a first-aid 
cabinet (often, in emergency situations, 

68R 

10011 

7 

1613909 

2  3 

68u 

68R 

Fig 23 High efficiency 'continuous' LED indicator 
operating from 1.5 volts 

68R 

6V 

Fig 25 This 6 volt flasher operates at about 1Hz 

91109 

F7g 27 This 4-LED flasher operates at 1.5Hz and 
drains 1.5mA from its 1.5 volt battery 

mains power services are cut). 
To conclude this month's edition of 
Data File, Figure 27 shows the practical 
circuit of such a 4-LED flasher. Note that 
a 39R resistor is wired in series with each 
LED, with one end connected directly to 
pin 5 of the IC (the supply positive pin). 
The circuit operates at a flash rate of 

about 1.5Hz, and draws a mean current of 
about 1.5mA from a 1.5 volt battery. 

In next month's edition of Data File we 
will continue the opto-electronics theme 
by looking at a wide range of practical 
LED-sequencer  and  analogue-value 
indicator circuits. 
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A GREAT MAGAZINE 
FOR ALL ASPECTS OF PRACTICAL 

AMATEUR RADIO 

gap 
occEm eep, .teb4 

Packed wit•hny  other 
more editorial 

features than a  magazine 
plus  more pages of readers small 

ads 

ALSO . . . 
. . Product reviews . . . 
Communications & electronics news . . . 
Reception reports — shortwave, DX-TV, 
ATV . . . Construction projects — what to 
build for your rig, your computer 81your 
enjoyment . . . New technology . . . 
Educational articles . . . Coming 
events . . . Readers letters. . . 
Technical & practical questions 
answered... Latest equipment 
reviews ... and all the latest news in 
the Amateur Radio World ... Keep in 
touch with up to date developments - 
TAKE R& M every month and stay 
informed. 

SUBSCRIBER BENEFITS 
Take out a POST FREE (UK) Sub 

while offer lasts 
• Delivery to your door by 
publication date each month 

• Inflation proof— price guaran-
teed for 12 months 

On sale NOW at your newsagent and at equipment dealers 
RADIO & ELECTRONICS WORLD SUBSCRIPTION ORDER FORM 1 
To: Subscription Department • Radio & Electronics 

World • 513 London Road • Thornton Heath • 
Surrey • CR4 6AR.  Tel: 01-684 3157 

NAME 

ADDRESS 

 Postcode   

PLEASE SUPPLY: (tick box) for 12 Issues, all rates Include P & P 
Inland  World-Surface  Europe-Air  World-Air 
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to understand how it works as we supply very comprehensive 
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control knobs and base panel. Black anodised front panel. 
Nice to build ... nice to look at... nice to own 

Model FCR 130 Receiver kit ... ONLY £75.30 inc VAT. Post & 
packing £2.40 by return post 
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* 3 Band switch with spare position 
* Tape record socket 
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* Internal speaker + On/Off sw. 
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generators, valve testers, output meters etc always in stock. Surplus 
circuit book containing circuits and notes on many surplus receivers, 
transceivers etc £7.50. Send 50p for illustrated catalogue, includes £1 
voucher. Over 500 sets in stock. Avo's amateur rigs wanted for cash. New 
shop open at 218 St Albans Rd. Come and see the bargains! 
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THE MORSE TEST 

A PRAGMATIC APPROACH 
by Richard S Hunt G4YBF 

What is it that puts people off learning 
Morse code operation? Perhaps 

there are too many legends around to 
suggest that Morse operators are not 
quite of the mortal world, that they are 
doing something that requires mystical 
or superhuman gifts. 
People that can send Morse tend to 

reinforce these notions, the old hands 
especially — they delight in stories of 
split-brained freaks who can send Morse 
simultaneously in two languages while 
transcribing Morse at 60wpm into perfect 
copperplate, writing with their feet 
probably. 
Hence it seems quite proper that we 

should have to break our backs to try and 
acquire this learning, and many oper-
ators don't bother to try. This is a great 
pity. How needless it is that so many 
technically well qualified operators dis-
qualify themselves from using the HF 
bands, just for the want of a little bit of 
extra effort. 

The object 
This article sets out a course of self 

study addressed specifically to the 
demands of the Department of Trade & 
Industry Morse test for radio amateurs. It 
is based on my own multifarious experi-
ences of learning the Morse code, on 
many conversations with Morse oper-
ators, and on a jaded familiarity with the 
various methods that exist for teaching 
the subject. 
The haphazard way I initially went 

about the task left me with some firm 
ideas about how I should have done it 
from the beginning, because once the 
problems had been correctly identified it 
proved fairly easy to master the require-
ments of the test. 

Let's get the problem clearly in view. 
The test requires you to send and receive 
Morse figures and letters (no other 
symbols) at 12wpm. This requires some 
effort to learn, but it does not demand 
above average ability. 
Think of it another way, what you have 

to do is learn to instantly transcribe 36 
different sounds as they occur, without 
thinking about it; you also need to be 
able to generate these sounds as 
required. 
You have to learn a language, and the 

brain is well used to tackling the kind of 
processing job outlined above. Once 
reception has been learned, then lear-
ning to send the code is second nature; a 
degree of neuro-muscular coordination 
has to be developed, that's all. 
Learning Morse is not as hard as it may 

seem, provided you go about it effi-
ciently: by not wasting your time going to 
evening classes; by not using slow Morse 
transmissions (which never seem to be in 
the right place on the wavebands at the 
right time anyway); by not arranging 
cooperative  learning  schemes  with 
friends (invariably fruitless); and by not 
using over-complicated and gimmicky 
Morse tuition computer programes that 
introduce unneccesary difficulties to the 
task of learning (and mainly function as 
design exercises for the programmer 
anyway). 
Some of these activities may interest 

and amuse, but at the early stages of 
learning they introduce distractions and 
time wasting that could put you for ever 
off the problem in hand, passing that 
darn test. 
You need to spend about half an hour a 

day learning, at first. You will also need 
access to a sound generating home 

computer, a tape recorder, a Morse key 
and bleeper, and a test date three 
months ahead. 
The Morse program that comes with 

this article is for the Sinclair Spectrum 
and is the one that I used myself. As an 
example of elegant programming it 
would not win many prizes, but it 
demonstrates the basic needs: it gener-
ates random figures and letters at pre-
set speeds with random gaps of at least 
seven dot units. 
You need to modify line 30 to make it 

generate the particular letters or figures 
you require. The programmed speed is 
approximate and depends on what 
figures or letters are being sent out. 
Check the speed yourself if you need to. 
It makes sense to record the computer 

generated Morse onto tape. That way you 
will be able to go through your lessons 
without having to drag the computer out 
every time. 
The Morse key you use should be a 

simple type of reasonable quality. Gov-
ernment surplus types, with the comfort-
able rounded knob, are ideal. 
The bleeper circuit shown uses the 

ubiquitous 555 timer IC. It is based on the 
standard astable circuit shown on the 
Radio Spares data sheet, and it works 
well. Vary R2 to alter the pitch. 
The  test  costs  fifteen  pounds. 

Although  a date  can  normally be 
arranged at a few weeks notice, I advise 
you to get a date three months ahead, 
before you begin to learn. It's a bit of 
positive thinking which might pay. 

Are you sitting comfortably? 
Adjust the program to generate the 

letters A to F at 5wpm or any other speed 
you feel happy with, sit down with a pad 
of paper, and jot down the letters, noting 
any gaps that may occur. (The Morse 
code consists of dots, dashes and 
spaces. The detection of gaps will 
become important once you begin to 
receive Morse over the air, although it is 
not vital for passing the test, so ignore 
this aspect if you want). 
Once you can easily transcribe the first 

group of letters, speed up the sending 
rate in stages until you can read at 8wpm. 
As you learn the characters, think of 
them as sounds, riffs, or little tunes, 
rather than as a sequence of dots and 
dashes. Remember that you do have to 
think. The learning is almost entirely in 
the head, and demands full concentra-
tion and respect from the student. 
Go through the above process with the 
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next half dozen letters of the alphabet. 
Then re-learn all the 12 letters at 8wpm. 
You will find that you have not really 

properly learnt the first group of charac-
ters: when you thought you were lear-
ning the Morse letters you were actually 
distinguishing the difference between 
the sounds of the letters more than you 
were detecting the separate sounds 
themselves. 
This is why every time you learn 

another group of letters you will have a 
bit of trouble with those you thought you 
had learnt. 
Continue the learning process until 

you can jot down any letter or figure as 
you hear it, at 8wpm. 
Now run the program in its complete 

form, increasing its speed to keep ahead 
of your ability to transcribe the charac-
ters. 
At the six week mark you should be 

able to read Morse at 12wpm, and by now 
you may have been tuning around the HF 
bands seeking to use your new language 
skill. By all means do so, if you enjoy it, 
but remember that this will not directly 
help you pass the test, and so from that 
point of view is a bit of a waste of time. 
How much time have you got to waste? 
Continue increasing your speed until 

you can receive solid at 15wpm. The test, 
at 12wpm, will be easier. 

Sending Morse 
While you are in the final stages of 
increasing your receiving speed get a 
Morse key and a bleeper. It will be best if 
you can use your non-writing hand when 
you use the key; that way your hands get 
a rest during a contact. 
I suggest you place the key about afoot 

in from the table edge. Hold the key in a 
similar way to the way you would hold a 
pen. Operate with the hand and wrist 
always relaxed. 
You will probably have special trouble 

with sending certain letters. Any dot that 
comes after two or more dashes can be 
difficult to generate fluently, and '5's and 
'h's are often difficult at first. 
Because of your experience of receiv-

ing perfect Morse you will know pretty 
well whether you are sending good 
Morse or not, which is the point of not 
sending Morse until you are used to 
hearing it properly sent. 
As you improve you may find a 

temptation to increase your sending 
speed: resist it, but concentrate on 
sending perfect letters at a relaxed 
speed. How easily you learn to send good 
Morse and how much practice you need 
will vary, but after a couple of weeks of 
daily practice for perhaps half an hour a 
day you should be pretty good at it. 
Don't forget that the test officially does 

not permit any uncorrected errors. If the 
test date is now a month away then give 
yourself a break from regular practice, 
do enough to keep your hand in, and 
begin to prepare for the test. 

Having listened to perfect Morse it will 
be hard to send bad Morse. To find out 
how good the Morse you are sending is, it 
will be interesting and useful to record 
some of it onto tape. Indeed, when you 
get to that stage you can stop using the 
computer generated Morse for practice. 
When you play the tape you will be able 

to spot any sending problem you may 
have, and you will get your first chance to 
receive actual words. 
Reading words instead of random 

characters may confuse you a bit at first, 
because you may find yourself trying to 
read the message or anticipating what 
word comes next, or generally thinking 
about things other than transcribing the 
Morse. 

The test 
As the test date draws nearer do as 

much practice as you think you need to. 
One of the good things about the test is 
that it is objective, and so you have a 
clear idea about how prepared you are 
for it. 
Concentrate on your weaknesses. If 

you have not reached the test standard 
then put in more practice. Eventually you 
will probably be looking to improve your 
fluency. 
Progress is sometimes not so dramatic 

during these latter stages, but if you have 
been practising regularly you should not 

MORSE TEST PROGRAM 

be panicking for results at this juncture. 
It need hardly be said: get to the test 

centre in good time, make sure you are 
not tired or hungry, try to be as relaxed as 
possible. Also, don't forget to bring your 
Morse key with you. 
Make it clear to the examiner that if you 

make a sending mistake, you will correct 
the  whole  word  from  which  the 
erroneous letter came. Otherwise you 
may find yourself  in the awkward 
position of not being able to correct a 
mistake because it happened more than 
one letter prior to your noticing it. 
I have yet to hear of an examiner with 

an ungenerous attitude to the radio 
amateur test. The adage is that if the 
examiners are testing professional oper-
ators they try to fail them, but if they are 
testing amateurs they try to pass them. 
So enjoy it, you're paying the fifteen 
pounds. 

After the test 
The ability to pass the test will not 

enable anybody to competently operate 
CW on the amateur bands. But once you 
have a class A licence you will probably 
want to make that little bit of extra effort 
to learn other Morse characters, proce-
dure signals, the Q code, standard 
abbreviations, etc. And, make no mis-
take, Morse is still a useful language, the 
best for DX. 

5 PRINT "How many words per minute-'" 
10 INPUT I 

15 PRINT I 

20 LET n=1/1 

30 BEEP n*2,  69:  GO SUB 50+INT  (RND*30) 

40 GO TO 30 
50 GO SUB 210:  GO SUB 220:  RETURN 

51 GO SUB 220:  GO SUB 210:  GO SUB 210:  GO SUB 210:  RETURN 

52 GO SUB 220:  GO SUB 210:  GO SUB 220:  GO SUB 210:  RETURN 

53 GO SUB 220:  GO SUB 210:  GO SUB 210:  RETURN 
54 GO SUB 210:  RETURN 

55 GO SUB 210:  GO SUB 210:  GO SUB 220:  GO SUB 210:  RETURN 

56 GO SUB 220:  GO SUB 220:  GO SUB 210:  RETURN 

57 GO SUB 210:  GO SUB 210:  GO SUB 210:  GO SUB 210:  RETURN 
58 GO SUB 210:  GO SUB 210:  REUTRN 

59 GO SUB 210:  GO SUB 220:  GO SUB 220:  GO SUB 220:  RETURN 

60 GO SUB 220:  GO SUB 210:  GO SUB 220:  RETURN 
61  GO SUB 210:  GO SUB 220:  GO SUB 210:  GO SUB 210:  RETURN 

62 GO SUB 220:  GO SUB 220:  RETURN 
63 GO SUB 220:  GO SUB 210:  RETURN 

64 GO SUB 220:  GO SUB 220:  GO SUB 220:  RETURN 

65 GO SUB 210:  GO SUB 220:  GO SUB 220:  GO SUB 210:  RETURN 

66 GO SUB 220:  GO SUB 220:  60 SUB 210:  GO SUB 220:  RETURN 
67 GO SUB 210:  GO SUB 220:  GO SUB 210:  RETURN 

66 GO SUB 210:  GO SUB 210:  GO SUB 210:  RETURN 

69 GO SUB 220:  RETURN 

70 GO SUB 210:  GO SUB 210:  GO SUB 220:  RETURN 

71 GO SUB 210:  GO SUB 210:  GO SUB 210:  GO SUB 
72 GO SUB 210:  GO SUB 220:  GO SUB 220:  RETURN 
73 GO SUB 220:  GO SUB 210:  GO SUB 210:  GO SUB 

74 GO SUB 220:  GO SUB 210:  GO SUB 220:  GO SUB 

75 GO SUB 220:  GO SUB 220:  GO SUB 210:  GO SUB 
76 BEEP n*4,69:  RETURN 
77 BEEP n*4,69:  RETURN 

78 BEEP n*4,69:  RETURN 
79 BEEP n*4,69:  RETURN 

210 BEEP n,69:  BEEP n,36:  RETURN 

220 BEEP n,69:  BEEP n*3,36:  RETURN 

720:  RETURN 

220: 

220: 
210: 

RETURN 

RETURN 
RETURN 
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PHONE 
0474 813225 
3 LINES 

INTEGRATED CIRCUITS 
AN124  2.50 
AN2140  2.50 
AN239  2.50 
AN240P  2.80 
AN264  2.50 
AN612  2.15 
AN362L  2.50 
AN7140  3.50 
AN7145  3.50 
AN7145M 3.95 
AN7150  2.95 
BA521  3.35 
C813526 1.75 
CA3086  0.48 
CA31236 1.95 
CA31407 1.13 
ET16016  2.50 
HA13394 2.95 
H41366W 2.75 
HA1377  3.50 
HAI 56W 1.50 
HA1551  2.95 
LA1230  1.15 
L64102  2.95 
L64140  2.95 
LA4031 P 1.98 
LA4140  2.93 
LA4461  3.95 
L84250  2.95 
LA4420  1.95 
LA4430  2.50 
LA4400  4.15 
164422  2.50 
LC7I 20  3.25 
LC7130  3.50 
LLC7131  5.30 
LC7137  5.30 
LM1011  3.15 
LM3249  0.45 
LM380N  0.95 
LM383T  2.95 
M51513L 2.30 
M5155L  2.95 
M5152I L 1.50 

2.00 
M83756  2.50 
MCI 307P 1.00 
MC1310P 1.95 
MC1327  0.95 
MCI3270 0.95 
MC1330P 1.10 

MC1349P 1.20 
MCI 350P 0.95 

MCI 351 P 1.80 
MC1357  2.3$ 
MC1358  1.58 
MC1495  3.00 
MCI 496  1.25 
MC145106P 

7.93 
MC1723  0.50 
MC3357  2.75 
MC3401 L 2.50 
ML231 8  1.75 
M L23213  2.50 
MSM5807 8.75 
PLL024  5.75 
SA45004 3.50 
SAAI025 7.25 
SAA5010 6.35 
SAS560S 1.75 
SAS570S 1.75 
SAS580  2.85 
SA/SB/T/U 

1.00 
SL90113  4.85 
SL917B  6.65 
SL1310  1.80 
SL1327  1.10 
SL13270  1.10 
SN 76003N 1.95 
SN76013N 1.95 
SN 76023N 1.95 
6N760339 1.95 
SN76110N 0.89 
SN 76115N 1.25 
SN761319 1.30 
SN76226DN 

2.93 
SN76227N 1.05 
SN 76533N 1.65 
SN76544N 1.95 
SN 76570N 1.00 
SN 76650N 1.15 
SN 76660N 0.90 
STK014  7.95 
STK015  3.93 
S10043  9.50 
S1K415  7.95 
S1K433  5.95 
S1K435  7.95 
S1K437  7.95 

 • 

STK439  7.95 
STK4B1  11.50 
1A706IAP 1.50 
r47108P  1.50 

TA7i 20P  1.65 
1A71290  2.50 
TA7130P  1.50 
1A71370  1.00 
TA7146  3.95 
TA71 76AP 2.95 
1A7193P  3.95 
TA7203  2.95 
TA7204P  2.15 
1A7205AP 1.15 
1A72226P 1.80 
1A7227P  4.25 
T473100  1.80 
TA7313AP 2.95 
1A7314P  2.95 
TA7137P  1.00 
TA7314P  2.95 
1473210  2.25 
TA7609P  3.15 
T4761140 2.95 
TAA550  0.25 
TAA570  1.95 
744661B 1.20 
TAA700  1.70 
794120AS/9i-

1.00 
1BA231  1.25 
78A395  1.50 
TBA396  0.75 
TBA440N 2.55 
78A4800 1.25 
18A510  2.50 
TBA5100 2.50 
TBA520  1.10 
7845200 1.10 
TBA530  1.10 
TBA5300 1.10 
TBA540  1.25 
TBA5400 1.35 
1845500 1.95 
TBA560C 1.45 
1BA5600 1.45 
TBA570  1.00 
TI34641412 

2.50 
TBA65I9 2.30 
TBA7204 2.45 

P.M. COMPONENTS LTD 
DEPT REW SELECTRON HOUSE, WROTHAM ROAD 
MEOPHAM GREEN, MEOPHAM, KENT DA13 00Y 

TBA7500 2.65 
TBA800  0.89 

18A810A0 1.65 
T84810P 1.65 
TBA820M 0.75 
TBA8200 1.45 
TBA890  2.50 
TBA920  1.63 
TBA950/2X 

2.35 
TBA970  2.93 
18A990  1.49 
TBA9900 1.49 
1BA1441  2.15 
TC4270  1.10 
TC427060 

1.10 
1CA650  2.50 
TC4800  2.95 
TC48305 1.95 
TC4900  2.30 
TC4940  1.115 
10A440  2.20 
1041001  1.95 
T0410024 1.95 
T0410034 3.95 
T0410344 3.25 
T0410064 2.50 
TIDA1010 2.13 
10A1035 2.50 
T0A1037 1.95 
T041044 2.15 
TDA1170  1.95 
TDA1190 2.15 
TD412700 3.95 
10A1327  1.70 
T0A2002  1.95 
TDA2003 2.95 
11342010  1.95 
TDA2020 2.98 
10A2030 2.80 
TD42140 3.95 
TD42151  1.95 
1042160 2.50 
10A2190 2.95 
1042521  3.25 
T042522  1.95 
T042523 2.95 
1D42524  1.93 
TDA2530 1.95 
10A2532  1.95 
1GA2540  1.95 
1D42541  2.15 
10A2560 2.15 

TD42577  2.93 
TDA2581  2.25 
1042582 2.93 
1042593 2.95 
10A2600 5.50 
1042610 2.50 
T0426114 1.95 
10A2640 2.00 
10426804 2.75 
10A2690 2.45 
10A3310 2.93 
1D44600 2.50 
1DA9503 3.13 
1DA3560 3.98 
TE41009  1.35 
uPC566H 2.95 
UPC515C2 

2.75 
UPC 1 025H 

1.95 
UPC 1028H 

1.95 
UPC1032H 

1.50 
UPC1156H 

2.75 
UPC1158H 

0.75 
UPC1167C2 

1.15 
UPC1181H 

1.25 
UPC1182H 

2.95 
UPC1185H 

3.95 
UPC1191V1 .50 
UPC1350C 

2.95 
UPC1353C 

2.45 
UPC1365C 

3.95 
UPC2002H 

1.95 
555  0.33 
556  0.42 
723  0.50 
741  0.35 
747  0.30 
748  0.35 
7808  0.60 
7805  0.65 
7815  0.65 

SEMICONDUCTORS 
AAY12 
AC126 
AC127 
AC 128 
AC128K 
AC141 
ACI41 K 
40142K 
AC176 
AC176K 
AC187 
AC187K 
AC 188 
AC188K 
AD142 
413143 
AD149 
40161 
AD162 
40161/2 
AF106 
AF114 
AF121 
AF124 
AF125 
A F126 
AF127 
AF139 
AF150 
An 78 
AF239 
AU106 
AU107 
AU110 
4'002 
BC1074 
BC10713 
BC108 
BC1084 
BC1088 
BC109 
BC1098 
BC109C 
BC1I4 
BC1164 
BC117 
BC119 
BC 125 
BC139 
BC140 
8C141 
BC142 
BC143 
8C147 
BC147B 
BC1484 
8C148B 
BC 149 
BC153 
BC157 
BC158 
BC 159 
BC 160 
BC161 
BC1708 
BC171 
BC17IA 
BC17113 
BC172 
BC172B 
BC172C 
BC173B 
BC 174 
BC1744 
BC177 

0.25 
0.45 
0.20 
0.28 
0.32 
0.28 
0.34 
0.30 
0.22 
0.31 
0.25 
0.28 
0.25 
0.37 
0.79 
0.82 
0.70 
0.39 
0.39 
0.90 
0.50 
1.95 
0.60 
0.65 
0.35 
0.32 
0.40 
0.40 
0.60 
1.95 
0.42 
4.80 
3.50 
2.00 
2.95 
0.11 
0.11 
0.10 
0.11 
0.12 
0.10 
0.12 
0.12 
0.11 
0.15 
0.19 
0.24 
0.25 
0.20 
0.31 
0.25 
0.21 
0.24 
0.09 
0.09 
0.09 
0.09 
0.09 
0.30 
0.12 
0.09 
0.09 
0.28 
0.28 
0.15 
0.09 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

0.09 
0.09 
0.15 

BC178  0.15 
BC182  0.10 
BC182LB 0.10 
BC183  0.10 
BC183L  0.09 
BC184L8 0.09 
BC204  0.10 
8C207B  0.13 
8C208B  0.13 
BC212  0.09 
BC212L  0.09 
BC2I2LA 0.09 
BC213  0.09 
BC2I 3L  0.09 
BC214  0.09 
BC21 4C  0.09 
BC2I4L  0.09 
BC237B  0.09 
BC238  0.09 
BC239  0.12 
BC2514  0.12 
8C2524  0.15 
BC258  0.25 
BC258A  0.39 
BC284  0.30 
BC300  0.30 
BC301  0.30 
BC303  0.26 
BC307B  0.09 
BC327  0.10 
BC328  0.10 
BC337  0.10 
BC338  0.09 
8C3474  0.13 
BC461  0.35 
BC478  0.20 
BC527  0.20 
BC547  0.10 
BC548  0.10 
8C5494  0.10 
BC550  0.14 
BC557  0.08 
BC557B  0.08 
BC558  0.10 
8C639/10 0.30 
BCY334  1.60 
0.0115  0.30 
BDI 16  0.130 
BDI 24P  0.59 
BD13I  0.42 
BD132  0.42 
BD133  0.40 
B13135  0.30 
B0136  0.30 
BD137  0.32 
BD138  0.30 
130139  0.32 
813140  0.30 
80144  1.10 
813150C  0.29 
BD159  0.65 
80160  1.50 
80166  0.55 
80179  0.72 
90182  0.70 
130201  0.83 
80202  0.65 
80203  0.78 
B0204  0.70 
BD222  0.44 
BD223  0.59 
BD225  0.48 
BC232  0.33 
80233  0.35 
BD234  0.35 
80236  0.49 

BD237 
80238 
130242 
BD246 
BD376 
BD410 
B0434 
80437 
80438 
130520 
80538 
00597 
BD701 
BD702 
BD707 
BDX32 
EIDY57 
13E115 
9E119 
9E127 
BFI 54 
9E158 
9E160 
8E167 
9E173 
9E177 
BF178 
9E179 
B F180 
9E181 
8E182 
13E183 
9E184 
9E185 
9E194 
9E195 
13E196 
9E197 
BEI 98 
9E199 
BF200 
9E241 
9E245 
9E257 
6E258 
9E259 
8E271 
BF273 
9E336 
9E337 
9E338 
9E355 
9E362 
BF363 
9E371 
9E394 
B F422 
BF423 

9E457 
13E458 
13E467 
6E595 
9E597 
8E039 
BFR40 
8E041 
BER81 
9E988 
9E990 
BFR91 
9E742 
8E743 
BFW61 

0.40 
0.40 
0.63 
0.75 
0.32 
0.85 
0.65 
0.75 
0.75 
0.65 
0.65 
0.95 
1.25 
1.25 
0.90 
1.50 
1.65 
0.33 
0.6$ 
0.39 
0.20 
0.22 
0.27 
0.27 
0.22 
0.38 
0.26 
0.34 
0.29 
0.29 
0.29 
0.29 
0.28 
0.28 
0.11 
0.11 
0.11 
0.11 
0.16 
0.14 
0.40 
0.15 
0.30 
0.28 
0.28 
0.28 
0.26 
0.18 
0.34 
0.29 
0.32 
0.37 
0.38 
0.63 
0.25 
0.19 
0.32 
0.25 

0.32 
0.36 
0.68 
0.23 
0.25 
0.23 
0.23 
0.28 
0.25 
0.30 
1.50 
1.75 
0.3$ 
0.35 
0.60 

BFW92 
BFX29 
FX134 
BFX85 
BFX86 
BFX88 
BEY50 
BEY51 
BEY52 
BEY90 

0.85 
0.30 
0.26 
0.32 
0.30 
0.25 
0.21 
0.21 
0.25 
0.77 

91548  1.75 
90100  0.26 
BR101  0.49 
130103  0.55 
130303  0.95 
B0C4443 1.15 
B71004/02045 
81106  1.49 
81116  1.20 
81119  3.15 
131120  1.65 
BU105  1.22 
BU108  1.69 
BU124  1.28 
BU125  1.25 
BU126  1.60 
BU204  1.55 
BU205  1.30 
BU208  1.39 
B U2084  1.52 
BU2080  1.85 
BU326  1.20 
8U3266  1.50 
BU407  1.24 
BU500  2.25 
BU526  1.90 
BU807  2.25 
BUY20  2.18 
BUY699  1.70 
MJ3000  1.90 
MJE340  0.40 
MJ 6350 
MJE520  0.48 
MJE2955 
MPS413  0.29 
MPSA92  0.30 
M0F237  3.45 
MRF4504 

12.50 
M0F453 17.50 
M0F454 23.50 
M0F475  2.50 
M0F477 10.00 
0C16W  1.95 
0023  1.60 
0C29  2.23 
0C36  2.23 
OCA2  0.55 
0C44  0.75 
0C45  0.55 
0070  0.45 
0071  0.55 
0075  0.95 
0081  0.50 
0C16W  2.30 
020088  1.70 
R2010B  1.70 
02322  0.38 
02323  0.66 
02540  2.48 
9CA16334 0.90 
RCAI 6335 0.80 
62060D  0.95 
SK E5F  1.45 
TIP29  0.40 
TIP29C  0.42 

Ti P30C  0.43 
TIP31C  0.35 
1IP32C  0.42 
TIP33B  0.75 
TIP34B  0.75 
TIP414  0.45 
TI 041 C  0.45 
1IP42C  0.47 
11P47  0.65 
TIP120  0.60 
1I0125  0.65 
TI P142  1.75 
11P146  2.75 
1IP161  2.95 
11P2995  0.80 
TI P3055  0.55 
TIS91  0.20 
TV106/2  1.50 
ZRF0112 16.50 
2N1100  6.50 
2N1711  0.30 
2N2110  4.50 
2N2219  0.28 
2N2905  0.40 
2N3053  0.40 
2N3054  0.59 
2N3055  0.52 
2N3702  0.12 
2N3703  0.12 
2N3704  0.12 
2N3705  0.12 
2N3706  0.12 
2N3708  0.12 
2N3733  9.30 
2N3773  2.75 
2N3792  1.35 
2N4280  3.30 
2N4427  1.50 
2N4444  1.113 
2N5294  0.42 
2N5296  0.48 
2N5298  0.60 
2N5496  0.66 
264329  0.95 
264715  0.60 
25C495  0.130 
25C496  0.80 
25C93113 0.95 
2SC1696  0.80 
26C1106  2.50 
2SCI 172Y 2.20 
25C1173  1.13 
2SC 1306  1.00 
2S01307  1.50 
2SC1364  0.50 
25C1449  0.50 
2SC1678  1.25 
2SCI 909  1.45 
26C1945  2.65 
2SC1953  0.95 
2SC1957  040 
25C1969  1.95 
2S02028  1.13 
2SC2029  1.95 
25C2078  1.45 
2SC2091  0.85 
26C2098  2.50 
26C2166  1.95 
26C2314  0.80 
2SC2371  0.313 
2SC93113 0.93 
100234  0.50 
2S0325E  1.65 
3N211  1.95 
3SK45  0.70 
3SK88  0.58 

NEW BRANDED CATHODE RAY TUBES 

TELEX 
966371 
PM COMP 

A1865/20 
AW36 11 
CME822W 
CME822GH 
CME1428GH 
CME1428W 
CME152304 
CM E1523W 
CME1431GH 
CME1431W 
CME202GH 
CME2024W 
CME2325W 
CME3126GH 
CME3I28GH 
CM 63128W 
CM E3I320 H 
CME3155W 
CRE1400 
CV429 
CV1450 
CV1526 
CV2185 
CV2191 
CV2193 
CV2328 
CV5119 
CV5320 
CVX389 
09-1100H 
D9-120 
010-210GH 
010-210GH6138 
1310-2100 H72 
D10-230GH 
D10-230GM 
010/29305/90 
1313-27GH 
D13-300H 
013-33GM 
013-470H/26 
013-47G H/34 
013-47GH 
013-510L/26 
D13-510M/26 
013-4500H/01 
013-4710H/26 
013-5500H 
013-600G M 
013-6100H 
013-6100M 
013-611GH 
D13-611 GM 
013-6300H 
1314-120GH08 
014-1500H 
014-1500M 
014-1720H/84 
D14-17200 
1314-1720V 
O14-1730H 
O14-1730M 
O14-1730R 
014-1810H/62 
014-1810H/98 
O14-1810J 
D14-181GM 
1314-181 GM50 
014-181 W 
014-182GH 
1314-1820M/98 
014-2008E 
D14-20004/50 

65.00 
23.00 
19.00 
25.00 
45.00 
39.00 
39.00 
39.00 
39.00 
39.00 
45.00 
45.00 
45.00 
45.00 
43.00 
45.00 
45.00 
45.00 
28.00 
59.00 
35.00 
19.00 
15.00 
19.00 
13.00 
65.00 
35.00 
85.00 
55.00 
39.50 
45.00 
45.00 
65.00 
65.00 
35.00 
35.00 
55.00 
49.50 
49.50 
49.00 
55.00 
55.00 
55.00 
85.00 
85.00 
55.00 
55.00 
65.00 
89.00 
59.00 
59.00 
39.00 
59.00 
59.00 
65.00 
75.00 
75.00 
59.00 
55.00 
55.00 
55.00 
53.00 
55.00 
65.00 
65.00 
35.00 
53.00 
59.00 
55.00 
59.00 
63.00 
89.00 
85.00 

014-2006M 
O14-2100H 
014-2700H/50 
014-310W 
O14-3200H 
D14-32001-1/82 
014-340GH/KM 
014 -340KA 
016-1000H 
O16-1000H/65 
O16-1000H/67 
1316-100GH674 
1316-1000H/79 
016-1000H794 
018-100GH97 
O18-1300H/70 
018-1600H 
021-100H 
021-100J 
021-1OLD 
DB7.36 
1387.36 
00732 
DH7.11 
OH 7.91 
DP7.5 
DP76 
O 711 
DN13.78 
F15-101 LC 
F16-10IGM 
PIS-101Lp 
F21-13000 
F21-130LC 
F21-131GR 
F31-100M 
F31-10GR 
F31-10LC 
F31-10LD 
F31-12LC 
F31-1210 
F31 -13GR 
F31-13L0 
F31-13LG 
F41-1231C 
F41-141LG 
F41-142LC 
M7-120W 
M14-100GM 
M14-100KA 
M14.100LC 
M17-151GVR 
M17-151GR 
M19-100GY 
M19-101GR 
M19-103W 
M23-110GH 
M23-111 W 
M23-111GH 
M23-111LO 
M23-112GM 
M23-1120V 
M23-112GW 
M23-112KA 
M23-112LD 
M23-112W 
M24-120GM 
M24-120GR 
M24-120LC 
M24-120WAR 
M24-121GH 
M24-121 LC 
M24-121 WA 

75.00 
75.00 
75.00 
110.00 
85.00 
85.00 
45.00 
45.00 
65.00 
59.00 
65.00 
75.00 
59.00 
75.00 
65.00 
69.00 
69.00 
65.00 
69.00 
69.00 
35.00 
45.00 
45.00 
95.00 
45.00 
35.00 
33.00 
45.00 
35.00 
49.00 
55.00 
55.00 
55.00 
55.00 
79.00 
65.00 
65.00 
35.00 
66.00 
63.00 
133.00 
65.00 
135.00 
63.00 
160.00 
160.00 
185.00 
19.00 
45.00 
55.00 
45.00 
175.00 
175.00 
55.00 
55.00 
55.00 
55.00 
55.00 
55.00 
53.00 
55.00 
55.00 
55.00 
55.00 
55.00 
35.00 
59.00 
69.00 
59.00 
59.00 
55.00 
59.00 
59.00 

M28-11LA 
M28-12GH 
M28-12LC 
M28-I 3LC 
M28-13L0 
M28-13GR 
M28-I 3WA 
M28-13109 
M28-132GM 
M28-1330H 
M31-100GH 
M31-101GH 
M31-18200 
M31-18200 
M31-183W 
M31-184W 
M31-1840H 
M31-184P31 
M31-1850 HNR 
M31-186W 
M31-190GH 
M31-190GR 
M31-190LA 
M31-190W 
M31 -191 GH 
M31-191GR 
M31-191 GV 
M31-191 W 
M31-192W 
M31-195GH 
M31-210GH 
M31-220W 
M31 -27005 
M31-271031 
M31-271GW 
M31-271 W 
M36-1250 
M36-14I LA 
M36-1411_0 
M36-141 W 
M36-17OLG 
M38-10300 
M38-113GH 
M38-120W 
M38-120WA 
M38-12100 
M38-121GHR 
M38-121LA 
M38-121WA 
M38-122GH 
M38-123G08 
M38-140 LA 
M38-141LA 
M38-14200 
M38-142LA 
M38-340031 
M38-34109 
M38-341P31 
M38-344P39 
M40-120W 
M43-12G M/01 
M43-12L0/01 
M44-120LC 
M44-12009 
M47-2500/22 
M50-120GH 
M50-12000 
M50-1200V 
M50-120LC 
M61-120LC 
M61-120W 
61348 
SE4/D-P7 

49.00 
55.00 
53.00 
49.00 
49.00 
49.00 
49.00 
55.00 
55.00 
55.00 
53.00 
55.00 
55.00 
53.00 
55.00 
65.00 
85.00 
65.00 
69.00 
69.00 
55.00 
55.00 
53.00 
59.00 
59.00 
59.00 
53.00 
59.00 
59.00 
59.00 
59.00 
59.00 
85.00 
65.00 
65.00 
65.00 
75.00 
75.00 
75.00 
75.00 
75.00 
85.00 
65.00 
65.00 
55.00 
65.00 
65.00 
65.00 
M OO 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
59.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
75.00 
75.00 
45.00 
45.00 

SE42BP31AL 
SE42BP31 
6E524031AL 
SE5Fp31 
1937 
7948N 
1948H 
03191 
V4150LC 
042548 
V4274GH 
V4283W 
V5002LD 
V500400 
V5004LD 
V6001 GH 
V6006GH 
V60070 031 
V60070W 
V6008GH 
V6008W 
V6034WA 
V604CLA 
V6048F 
V6048J 
V6052GH 
V6052GR 
V6064BLA 
V6064BP31 
V6064CLA 
V6069GH 
V6070031 
V70164 
V7030 
V703IGH 
V7031/674 
V70354 
V7037GH 
V8004011 
V8006G H 
V80104 
2901 
3801 
4EPI 
3H/OBM 
5BP1 
5BHPI 
59HP1 FF 
58HP31 
5C01 
661.7/6 
13901 
13904 
170WP4 
32J/1085 
1273 
1564 
1844 
55451G M 
9442E1 
95447GM 
95449 
7709631 

ELECTRO.OPTICAL 
95025 
955813 
9677M 
P423IBAM 
XP1002 
XP1117M 
502040 

55.00 
55.00 
55.00 
55.00 
65.00 
65.00 
53.00 
59.00 
33.00 
65.00 
53.00 
65.00 
65.00 
59.00 
59.00 
65.00 
65.00 
59.00 
65.00 
59.00 
65.00 
59.00 
59.00 
65.00 
49.00 
65.00 
58.00 
65.00 
$3.00 
M OO 
55.00 
49.00 
65.00 
59.00 
59.00 
59.00 
49.00 
45.00 
65.00 
65.00 
85.00 
9.00 
13.50 
30.00 
66.00 
9.00 
30.00 
30.00 
30.00 
10.00 
39.00 
13.50 
17.50 
25.00 
69.00 
39.00 
39.00 
45.00 
75.00 
130.00 
75.00 
75.00 
79.50 

25.00 
25.00 
22.00 
19.00 
29.00 
24.00 
35.00 

DIODES BASES vnaewouNo REIRSTORS 

A4119  0.08 
BA115  0.13 
84145  0.16 
94148  0.17 
B4154  0.06 
84158  0.15 
BA157  0.30 
BAX13  0.04 
BAX16  0.06 
1991059  0.30 
131151  0.79 
B5126  0.10 
81127  0.11 
BY133  0.13 
85164  0.45 
BY176  1.20 
BY179  0.53 
BY182  0.55 
135184  0.35 
B5199  0.40 
85206  0.14 
135208-800 0.33 

9Y210-800 0.33 
BY223  0.90 
135298-400 0.22 
85299-800 0.22 
BYX10  0.20 
BYX36-1500 

0.20 
BYX38-6000 

0.60 
BYX55-6000.30 
85071-6001.10 
BZX81  0.15 
BZY88  0.10 
BZY95C30 0.33 
CS49  4.50 
CS10B  8.45 
0447  0.09 
0490  0.05 
0A91  0.06 
0495  0.06 
04202  0.10 
1N21130  2.95 

IN 23 B 
1N23C 
N23ER 
N23WE 
984001 
N4003 
84004 
N4005 
54007 
541 48 
N4448 
005401 
N5402 
55403 
115406 
N5407 
55408 
TT44 
11923 
TT2002 

2.95 
2.95 
2.95 
2.95 
0.04 
0.04 
0.05 
0.05 
0.05 
0.02 
0.10 
0.12 
0.14 
0.12 
0.13 
0.16 
0.16 
0.04 
0.15 
0.10 

B50  5.50 
870  0.15 
B7G SKTD0.25 
8130  0.70 
B8H  0.70 
896  0.25 
B9ASKTD 0.40 
B90  0.75 
B1013  0.20 
Bi3B  0.50 
B144  3.00 
12 Pin CRT 

0.95 
Nuvistor 2.95 
Octal  0.35 
S6610  35.00 
UX5  1.75 
057  1.75 
Valve Can 0.30 
8 Pin Dil ....0.14 
14 Pin DU 0.15 
16 Pin Dil 0.17 
18 Pin Dil 0.18 

4 Watt 5R6-10K 
7 Watt 047-221< 
11 Wall 105-15K 
17 Watt 1R-15K 

0.20 
0.20 
0.25 
0.30 

ZENER DIODES 
BZ.X81 0.15 

6V2 7V5 8V2 9V1 10V 

1W 12V 13V 15V 16V 
18V 20V 22V 24V 27V 

30V 33V 36V 39V 47V 
51V 56V 68V 75V 

THERNHSTORS 
VAIO4O  0.23 
VA1056S  0.23 

VA1104  0.70 
VAT8650  0.445 
VA1097  0.25 

BZY88 0.07 
2V7 3V 3V3 3V6 3V9 
4V3 4V7 5V1 5V6 6V2 

6V8 7V5 6V2 9V1 by 
11V 12V 13V 15V 18V 
20V 24V 27V 30V 

BATTERIES 
7V Power Mike 

batteries 
1R175 £.2.25 ea 
other prices on 

request 

LINE OUTPUT 
TRANSFORMERS 

DECCA 100 
DECCA 1700 MONO 
DECCA 1730 
DECCA 2230 
GEC 2040 
GRUNDIG 1500 
GRUNDIG 5010-6010 
2222.5011-6011 
ITT CVC20 
ITT CVC30 
PHILIPS 08 
PHILIPS C9 
PHILIPS G11 
PYE 725 
RBM T20A 
TANDBERGE 90 
TELEFUNKFN 711A 
THORN 1590 
THORN 8000 
THORN 9000 
THORN 9800 
THORN MAINS 
TRANSFORMER 3000/3500 

7.95 
9.95 
8.95 
8.2$ 
8.95 
15.45 

13.45 
8.20 
8.25 
8.50 
8.99 
13.39 
10.95 
12.40 
11.15 
11.15 
9.50 
9.20 
9.95 
22.40 

9.70 

ENT MULTIPUERS 
ITT CVC 0 
ITT CVC30 
PHILIPS G8550 
RANK T204 
THORN 3000/3500 
THORN 8500 
THORN 9000 
UNIVERSAL TR IPLER 

6.35 
6.35 
6.96 
6.91 
7.57 
5.50 
8.00 
3.45 

REPLACEMENT ELECTROLYTIC 
CAPACITORS 

DECCA 30 (400-400/350V)  2.85 
DECCA 80/100 (400/350V)  2.99 
DECCA 1700 (200-200-403-350V) 3.55 
GEC 2110 (600/300V)  2.25 
ITT CVC20 (220/400V)  1.80 
PI-I I L I PS G8 (600/300V )  2.25 
PHILIPS G9 (2200/63V)  1.19 
PHILIPS G11 (470/250V)  2.35 

SPARES & AIDS 
FOAM CLEANSER  0.79 
FREZE IT  0.82 
SOLDA MOP  0.64 
SWITCH CLEANER  0.79 
WD40  1.25 
PUSH PUSH MAINS SWITCH 
(DECCA  GEC  RANK  THORN 
ETC)  1.02 
POE IF GAIN MODULE  6.99 
ANODE CAP (27KV)  0.69 

SOLDERING EQUIPMENT 
25W Antex Iron  4.59 
Weller Instant Heat Gun  11.30 
240VWeller , Marsman  474 
112  Solder 60/40  6.95 

POTENTIOMETERS 
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  0.48 

PUSH BUTTON UNITS 
DECCA ITT CVC20 6 WAY  7.95 
ITTCVC5 7 WAY  .10.19 
PHILIPS 08 (550)6 WAY  14.49 

VAR1CAP TUNERS 
ELC1043/05 MULLARD  8.63 
ELC1043/06 MULLARD  8.65 
U321  8.25 
0322  8.25 

20MM ANTI SURGE FUSES 
100MA-800MA  15p each 
1A-5AMP  12p each 

20IAM QUICK BLOW FUSES 
100MA  8p each 
200MA-5AMP  5p each 
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PHONE  P.M. COMPONENTS LTD  TELEX 
0474 813225 DEPT REW SELECTRON HOUSE, WROTHAM ROAD  966371 
3 LINES  MEOPHAM GREEN, MEOPHAM, KENT DA13 00Y    pm COMP 

A SELECTION FROM OUR 
STOCK OF BRANDED VALVES 

51714  18-50 
A1998  11.50 
A2087  11.50 
52134  14.95 
A2293  6.50 
A2426  29.50 
A2599  37.50 
A2792  17.50 
A2900  11.60 
53042  24.00 
53283  24.00 
AC/THI  4.00 
ACT22  59.75 
AC/S2 PEN 

8.50 
AH221  30.00 
AH238  39.00 
AL60  6.00 
AN1  14.00 
ARP12  0.70 
ARP34  1.25 
ARP35  2.00 
ATP4  2.50 
AX50  5-50 
A211  4.30 
AZ31  2.50 
8163  2.00 
131450  137.00 
80810  135.00 
130814  55.00 
CIK  10.00 
C3JA  21.00 
C6A  9.00 
C1112G 70.00 
C1108  54.95 
01134  32.00 
C1148A 115.00 
C1149/1 

130.00 
C1150/I 

135.00 
C1534  32.00 
CCA  2.60 
CC3L  0.90 
CL33  2.00 
CV Nos Prices 
on request 

D63  1.20 
DA41  22.50 
DA42  17.60 
DA90  4.50 
DAI00 125.00 
DAF91  0.46 
DAF91  0.70 
DAF96  1.00 
DC70  1.75 
DC90  1.20 
OCX4-10133 

12.00 
DCX4-5000 

25.00 
DET18  28.50 
0E718  25.50 
DE723  35.00 
DE724  39.00 
DET25  22.00 
DF91  0.70 
DF92  0.60 
DF96  0.55 
0197  1.00 
DH63  1.20 
DH77  0.90 
13H79  0.56 
DH149  2.00 
DK91  0.90 
DK92  1.20 
DK96  2.50 
0135  2.50 
DL63  1.00 
DL70  2.50 
DL73  2.50 
13191  1.50 
DL92  0.95 
0193  1.10 
D194  2.50 
DL98  2.50 
Dist()  13.130 
DLS16  10.00 
DM70  1.96 
DM160  2.73 
D751  1.50 
0Y86/87  0.63 
DY802  0.72 
6551  42.00 
£80CF  11.00 
E8OF  13.50 
E8ICC  3.13 
E811  12.00 
E82CC  3.50 
E83CC  3.50 
6831  5.50 
E88C  9.50 
E88C  7.95 
EBBCC  3.50 
E88CC 

Sleenene 
Special  5.95 
E9OCC  7.55 
E9OF  7.06 
E91H  4.50 
E92CC  3.05 
6891  5.90 
61301  19.95 
E180CC  6.50 
E182CC  9.00 
61801  rum 
E18131  5.50 
E188CC  7-50 
E2801  19.50 
E283CC 10.00 
E21313CC 13.50 
6551  42.00 
E810F  18.15 
E1148  1.00 
E1524  6.96 
EA50  1.00 
EA76  1.95 
EA79  1.96 
EAA61  0.60 
IA8C80  0.70 
EAF801  3.50 
E834  1.50 

EB41  3.95 
0891  0.52 
EBC33  2.50 
68041  1.95 
EBC81  1.50 
EBC90  0.90 
EBC91  0.90 
6E191  0.130 
EBF33  2.50 
E8180  0.63 
EB183  0.65 
EBF95  0.95 
EBF89  0.70 
E8 F93  0.93 
EBLI  2.30 
EBL21  2.00 
EC52  0.75 
EC70  1.75 
EC80  9.50 
EC81  7.95 
EC86  1.00 
EC88  1.00 
EC90  1.10 
EC91  3.30 
EC92  1.25 
EC93  1.50 
EC95  7.00 
EC97  1.10 
EC8010 12.00 
ECC32  3.50 
ECC33  3.50 
ECC35  340 
ECC81  1.15 
ECC81 Special 
quality  1.95 
ECC82  0.56 
ECC82  MW-
lard  1.30 
ECC82 
Philips  1.50 
ECC83  0.68 
ECC83 
Philips  1.95 
ECC84  0.50 
ECC85  0.130 
ECC86  2.75 
ECC88  0.85 
ECC91  2.00 
ECC1130  0.72 
ECC189  0.76 
ECC801S 3.00 
ECC803S 3.50 
ECC804  0.60 
ECC200012.00 
ECF80  0.85 
ECF82  1.15 
ECF86  2.25 
ECF200  1.85 
ECF202  1.85 
ECF801  0.85 
EC F804  6.00 
ECF905  2.50 
ECF536 10.25 
ECH3  2.50 
ECH4  3.00 
ECH35  2.15 
ECH42  1.00 
ECH81  0.66 
ECH83  0.76 
ECH84  0.09 
ECH2000 1.50 
• ECL80  0.00 
ECL82  0.66 
ECLB3  2.80 
ECL84  0.74 
ECL85  0.00 
ECL86  0.80 
ECL805  0.139 
EF22  2.50 
EF37A  2.00 
EF39  1.10 
EF41  3.50 
EF42  3.50 
EF50  2.80 
EF55  4.95 
EF71  1.60 
EF72  1.20 
E173  1.00 
EF80  0.85 
E183  3.50 
EFB5  0.30 
EF86  2.25 
EF86 Special 
quality  3.15 
EF89  0.85 
EF91  1.50 
EF92  2.15 
EF93  0.95 
EF94  0.96 
EF95  1.50 
EF97  0.90 
EF98  0.90 
EF183  0.65 
EF184  0.00 
EF730  1.80 
EF731  3.50 
EF732  3.50 
EF800  11.00 
EF805S 13.50 
EF812  0.55 
EF1200  1.50 
EH90  0.72 
EK90  0.72 
6132  0.95 
6133  4.00 
E134  2.23 
EL34 Mullard 

3.95 
EL34 Philips 

4.50 
EL36  1.50 
6137  9.00 
EL 38  4.75 
EL41  3.50 
EL42  2.00 
EL81  6.95 
EL82  0.58 
ELM  0.75 
EL85  4.50 
E186  0.85 
EL90  1.50 
6191  6.00 
EL95  0.70 

E1153  12.15 
ELI 83E  3.50 
EL1831  3.50 
EL360  6.75 
EL500  1.40 
EL504  1.40 
61509  5.25 
EL519  6.95 
E1802  3.65 
EL821  8.50 
EL822  12.95 
EM1  9.00 
EM4  9.00 
EM80  0.70 
EM8I  0.70 
EM84  1.63 
EM85  3.95 
EM87  2.50 
ENIO  8.00 
EN32  13.00 
EN9I  1.10 
EN92  4.50 
ESU150 14.93 
ESU872 25.00 
EY51  0.80 
EY81  1.50 
EY83  1.30 
E784  5.95 
E786/87  0.30 
E788  0.55 
EY91  5.50 
EY5005  1.30 
E7902  0.70 
EZ35  0.75 
EZ40  2.73 
EZ41  2.13 
EZ80  0.75 
E281  0.75 
EZ90  1.50 
F6064  2.95 
FW4/800  2.96 
G55/I K  9.00 
0180/2M 9.00 
0240/2D  9.00 
G400/1 K 14.00 
GC1013  17.50 
GC10D  17.50 
GC10/46 17.50 
001 0/46 17.50 
0612/48 17.30 
GD86W  6.00 
GD7120M 5.00 
GE10  9.00 
GN4  6.00 
G6110  13.00 
GR1OG  4.00 
GSIOC  16.30 
GS1OH  12.00 
GS120  12.00 
6110  14.00 
GT1C S/S 

13.00 
GTE175M 8.00 
GTR150W 1.00 
GU20  35.00 
GX111  13.50 
GXU3  24.00 
G XU5OSS 

14.50 
67501  1.20 
GY802  1.00 
GZ30  1.00 
G Z31  1.00 
6532  1.00 
GZ33  4.50 
GZ34  2.15 
GZ34MUL 3.95 
GZ37  4.50 
HAA91  1.00 
HABC80  0.90 
HBC90  0.75 
HBC91  0.80 
HF93  0.75 
HF94  1.50 
1-1090  1.08 
HL2K  3.50 
HL23DD  4.00 

HL90  0.70 
HL92  1.30 
11133/DD 3.30 
HR2  4.00 
H190  1.00 
HVR2  3.00 
K3118  86.00 
086/3  43.00 
KTBC  7.00 
KT33C  3.50 
KT36  2.00 
KT44  4.00 
KT45  4.00 
KT61  4.00 
KT63  2.00 
KT66 OSRAM 

10.50 
K166 USA 6.90 
KT66 GEC 

14.05 
KT77  Gold 
Lion  9.50 
KT81  7.00 
KT88 USA 9.00 
KT88  Gold 
Lion  18.98 
KTW61  2.50 
KTW62  2.50 
KTW63  2.00 
K7263  2.50 
L63  1.50 
1102/20  0.95 
1120/20 12.00 
LB7-20  95.00 
LS96  6.95 
M502A  60.00 
M5375  00.00 
M5143 155.00 
M8079  5.00 
M8082  7.50 
M8083  3.25 
M8091  7.50 
M8096  3.00 
M8098  5.50 

M8099  3.00 
M8100  5.50 
M8136  7.00 
M8137  5.50 
M8161  6.50 
M8162  5.30 
M8163  5.50 
M8190  4.50 
M8195  6.50 
M8I96  5.30 
M8204  5.30 
M8223  4.50 
M8224  2.00 
M8225  3.30 
MEI401 29.30 
ME1402 29.50 
ME1501 14.00 
MH4  3.50 
MHLD6  4.00 
M14  4.50 
MS4B  5.50 
MU14  1.50 
N37  12.50 
N78  9.85 
052  0.83 
0A2WA  1.50 
053  2.50 
082  0.55 
OB2WA  1.23 
0C2  2.50 
003  1.50 
003  1.70 
0M4  1.00 
0M5B  3.00 
0M6  1.73 
ORP43  2.50 
ORP50  3.95 
P61  2.50 
P41  2.50 
PABC80  0.30 
PC86  0.73 
PC88  0.75 
PC92  3.50 
PC97  1.10 
PC800  1.10 
PC900  1.25 
PCC84  0.40 
PCC85  0.54 
PCC88  0.70 
PCC89  0.70 
P00189  0.70 
PC0805  0.70 
P00806  0.80 
PCE82  0.80 
PCF80  0.65 
PCF82  0.60 
PCF84  0.63 
PCF86  1.20 
PCF87  0.40 
P01200  1.80 
PC 1201  1.50 
PCF800  0.40 
PC1801  1.35 
101802  0.60 
P0F805  1.25 
P01806  1.00 
P01808  1.25 
PCH200  1.50 
PCL82  0.83 
PCL83  2.50 
PCL84  0.73 
PCL85  0.80 
PCL86  0.85 

PCL800  0.80 
P01805  0.90 
PD500  3.50 
P0510  3.65 
PEN25  2.00 
PEN4000 2.50 
PEN45  3.00 
PEN4500 3.00 
PENIS  2.00 
PFL200  0.95 
PL21  2.50 
PL36  0.95 
PL38  1.50 
PLBI  0.72 
PLB1A  0.72 
PLB2  0.60 
1183  0.52 
PLB4  0.78 
1188  1.00 
1195  1.75 
PL302  1.00 
P1345  12.50 
P1500  0.93 
PL500  1.10 
11504  1.15 
PL508  1.73 
PL509  4.85 
PL5I9  4.95 
PL802  5.95 
P18021  3.50 
PL820  2.95 
115557 29.50 
PY32  0.60 
PY33  0.30 
PY81  0.70 
PY82  0.70 
PYB3  0.70 
PY88  0.66 
PY5005  1.93 
17600  0.79 
PY801  0.79 

0133-300 69.30 
0E03-10 3.50 
0E08-200 

£145.00 
0E40  65.00 
0125  1.00 
0C1603-12 

6.50 
00E03-20 

27.00 
00V02-6 

16.50 
00V03-10 M I-
lard  9.30 
0/1:W03-10 5.50 

V03-20A 
18.50 

QCW03-2013 
32.00 

00V06-405 
23.95 

00V07-50 
63.50 

00203-20 
42.50 

00206-405 
43.25 

0S72/20  1.50 
0575/40  3.00 
0092/1D 6.00 
0095/10  4.85 
00108/45 4.00 
00150/15 6.95 
00150/30 1.15 
03150/45 7.00 
001200  3.95 
001202  3.95 
0S1203  4.15 
001205  3.95 
OS1206  3.95 
0S1206  1.05 
001207  0.90 
001208  0.90 
0S1209  2.00 
0S1210  1.50 
0S1211  1.50 
001212  3.20 
0S1213  5.00 
051215  2.10 
0S1218  5.00 
QU37  9.50 
0037  11.50 
0V03-12 4.95 
0V05-25 1.75 
QV06-2029.50 
QV2-250C 

45.00 
0V08-100 

145.00 
073-125 49.50 
014-250 05.00 
074-400 71.95 
910  4.00 
916  12.00 
817  1.50 
818  2.50 
R19  2.50 
820  1.20 
81169  53.00 
801-125  4.95 
RG1-240A 

14.50 
RG3-2505 3.50 
RG3-12505 

33.00 
802025 62.50 
RG4-1000 

10.00 
100-205 12.00 
111.16  1.50 
RPL16  12.00 
RPY13  2.50 
RPY43  2.50 
RPY82  2.30 
583-250 15.00 
RR3-1250 

33.50 
856I3  43.00 
RS685  54.93 
95688  52.15 
S6F17  5.93 
S6F33  29.95 
011E12 38.00 
030/24<  12.00 
S104/11< 10.00 
S109/11< 15.00 
5130  5.93 
S130/P  5.95 
SC1/800  5.00 
SCl/H50 6.00 
SC1/1200 5.00 
SC1/1300 6.00 
001/2000 9.00 

SD6000M 
45.00 

SP2  1.30 
SP4B  4.95 
SP41  5.00 
SP42  3.00 
SS501  35.00 
ST11  1.50 
STV280/40 

11.95 
STV280/80 

19.95 
01142  4.95 
782 5/300 

135.00 
7132-300 45.00 
TB3/2000 

395.00 
TB1-2-300 

275.00 
TD1-100A 

25.00 
TD03-101 

35.00 
TD3-12  4.00 
TP25  1.50 
TSP4  7.00 
7111  1.50 
TT15  34.95 
1121  34.95 
7122  34.98 
77100  57.00 
TTR-31MR 

05.00 
1Y2-125A 

85.00 
174-400 70.00 
TY8-600W 

368.00 
1Y52/250 

373.00 
U18-20  2.75 
U19  11.95 
U24  2.00 
U25  0.90 
026  0.90 
037  9.00 

041  6.95 
U50  2.00 
U82  3.00 
0191  0.70 
U192  1.00 
11193  0.65 
U251  1.00 
U801  0.75 
UABC80  0.65 
UAF42  1.00 
118180  0.60 
UBC41  2.95 
UBC61  1.50 
UBF89  0.60 
UBL21  1.73 
0092  1.20 
UCC84  0.70 
00085  0.00 
00100  1.00 
UCH21  1.20 
UCH41  2.30 
UCH42  2.50 
UCH81  0.65 
UCL82  1.75 
0185  1.20 
UF41  1.15 
UF42  1.15 
UF80  0.80 
(1189  2.50 
11144  3.50 
UL84  0.85 
UU5  3.50 
UU7  8.00 
UU8  9.00 
U741  3.50 
UY85  0.70 
V2355/1K 

250.00 
V240C/2K 

225.00 
V24IC/1K 

195.00 
V2465/2K 

315.00 
V339  3.50 
V1S63I  10.95 
VP133  2.00 
VR75/30  3.00 
VR101  2.00 
VR105/30 1.50 
VR150/30 1.15 
VT52  2.50 
VU29  4.50 
VU39  1.50 
W77  5.00 
W729  1.00 
W739  1.50 

024  1.00 
566/565  4.95 
X76M  1.95 
5024  1.50 
5025  0.30 
X1W47  1.30 
XFW50  1.50 
XG5-500 22.50 
XL 1-5V  1.50 
X1621917 7.50 
XNP12  2.50 

XR1-1600A 
49.50 

XR 1-3200A 
79.50 

XR1-6400A 
99.50 

765  6.95 
1503  25.00 
7602  12.00 
Yolloo 73.00 
YJ1060 265.00 
111020  29.00 
711071 133.00 
711290  65.00 
Z77  1.20 
2303C  9.00 
Z359  9.00 
Z5050  15.00 
2520M  4.00 
2521M  8.00 
2700U  3.00 
Z749  0.60 
Z759  19.95 
2800U  3.00 
Z8035  18.95 
ZA1000 12.30 
251001  1.50 
251002  1.30 
201040  8.00 
ZM1005  8.00 
2M1020  8.95 
2M1021  8.00 
2M1023  7.95 
ZM1041 14.00 
2M1082  9.00 
ZMI084 10.00 
ZM1177  9.00 
2M1202 55.00 
ZM1263  4.00 
ZA.11612  3.00 
153  4.50 
1AC6  1.20 
18367  1.05 
1622  10.00 
1624  14.95 
16355  29.80 
1BC2A  2.50 
ICI  2.50 
10561  2.50 
105  2.30 
IFD1  2.50 
16367  2.30 
10367  2.30 
114  0.60 
1156  1.00 
IN1  4.50 
1N2  4.50 
1128  25.00 
IN5G7  2.50 
1P28  55.00 
102  0.55 
155  0.70 
174  0.70 
1U5  1.00 
1528  1.40 
122  8.96 
2622  69.50 

2021  1.00 
2039A  23.50 
203985 39.50 
2040  37.00 
20405  55.00 
2042  29.50 
2051  0.73 
2053  32.00 
2075  1.50 
2B7  1.30 
2021  0.05 
2021W  2.50 
2E26  1.95 
2J42  93.00 
2025  24.95 
2025 Ray 75.00 
2026  05.00 
351085  9.00 
3A/1078 12.00 
35/109B 11.00 
35/11013 12.00 
35/1411< 11.50 
35/147J  7.50 
35/167M 10.00 
3A2  3.93 
3A3A  3.95 
3A4  1.10 
3515  0.95 
3512  3.33 
362  3.00 
384  7.00 
387  4.50 
3E124  10.00 
3626  24.00 
3628  12.00 
3626  1.50 
304  1.00 
3045  24.00 
3066  1.50 
3CN3A  2.50 
3006  0.95 
3075  1.50 
3053  2.50 
306  4.50 
30215  20.50 
3022  19.50 
3E22  49.50 
36H7  1.95 
3EJ7  1.93 
3W4GT  2.50 
4632  19.50 
4135516 1 15.00 
0307A  1.75 
4626  1.95 
4-65A  39.00 
4-2505  65.00 
4027  23.00 
4028  23.00 
4066  1.95 
4052506 IT1 

37.50 
40525013 
EIMAC 49.00 
40525013  sur-
plus  ex-gov-
ernment 12.50 
40)(25013 
tested  ex-
equipment 

6.00 
4CX250BM 
EIMAC 75.00 
405250K 
EIMAC 95.00 
4C53505 71.50 
4026  75.00 
4GS7  2.25 
4GV7  2.25 
4JC6A  2.95 
4152  75.00 
451505 25.00 
55/102D  9.50 
55152M  9.00 
551630 10.00 
551700  6.25 
5A-2060 10.00 
5A-180M  9.00 
4AM8  4.15 
5AM8  2.15 
5AN8  1.20 
5AR4  2.00 
5AU4  1.50 
5138  2.30 
58.110M 10.00 
513-254M 14.50 
513-255M 14.50 
56255M 19.00 
58/256m  9.00 
58-257M  9.00 
513-258M 14.50 
5022  09.00 
58408  2.80 
5R4GY  2.80 
574  3.93 
5U4G  1.95 
50408  2.50 
5V4G  1.25 
57367  1.95 
52461  0.85 
6/3012  0.70 
65/2036  9.00 
6A7  4.95 
6580  1.50 
6568  0.66 
6507  2.00 
6AF4A  2.50 
6AF9  4.15 

6AG5  1.50 
6AG 7  1.95 
6AH6  1.50 
6AJ4  2.00 
65J7  2.00 
6AK5  1.00 
6AK6  2.00 
6515  0.60 
85M4  3.25 
6AM5  6.00 
65M6  1.50 
6AN5  2.65 
6AN8A  2.65 
6505  1.30 
6508  0.85 
6AR8  3.95 
6505  1.50 
6506  1.50 
6AS7G  4.50 
6576  0.73 
6578  1.75 
6AU4  2.00 
6AU6  0.95 
6AV6  0.75 
6AW8A  2.50 
6886  1.50 
6656  0.93 
6657  4.50 
68A8A  3.50 
6608  1.00 
6604  1.50 
6606  1.00 
613E6  0.72 
6615  1.60 
68666  3.00 
6BH6  1.95 
6BH8  1.50 
69.10  1.20 
6804  4.00 
66075  1.95 
6BM8  0.58 
6I3N4  1.65 
6I3N6  1.65 
6BN7  4.30 
6E3N8  2.33 
6E105  0.75 
613075  0.72 
6BL7GTA 3.95 
6618  0.65 
6BR5  0.70 
613117  4.95 
6BRI3  2.15 
6E188A  2.15 
6857  5.50 
6608  2.50 
6BW4  1.50 
6I3W6  5.35 
6B807  1.50 
6BW8  4.00 
613X6  0.48 
6657GT  3.50 
6626  2.50 
6827  2.95 
6C4  1.10 
605  1.95 
6C6  2.50 
6080  1.50 
6011  2.50 
6015  2.50 
6018  2.30 
6054  3.50 
6057  3.50 
60B5  3.95 
60136  1.95 
60066A 4.50 
6016  1.50 
6CH6  6.95 
6013  3.95 
6010  3.25 
6CL8A  2.00 
6CM5  1.60 
60M7  2.93 
6006  0.75 
6CW4  5.50 
6075  1.00 
6017  2.50 
6006  2.95 
6006  1.15 
6005  3.35 
600613  2.50 
60W4  2.15 
6654  4.95 
6E57  2.50 
6E58  2.50 
6E68  1.75 
6E M5  2.30 
66M7  2.50 
6607  E1.95 
6EU8  1.75 

2.95 
6EW7  4.50 
6EW6  1.50 
6F1  2.00 
6F5  4.93 
6F7  5.50 
6160  2.00 
6F12  1.50 
6113  3.00 
6114  1.00 
6117  2.75 
6121  2.50 
6122  0.70 
6F23  0.90 
6F24  1.26 
6E25  1.25 
6F28  1.25 
6132  1.26 

6133  17.00 
6FG5  1.95 
6FH8  12.50 
6066  5.50 
6GH8A  0-130 
6605  1.50 
6606  1.96 
6GS7  2.15 
66V7  2.50 
66W6  2.130 
6H1  9.50 
6H3N  1.10 
8146  1.05 
644661  1.96 
61106  4,95 
6.14  2.15 
6J4WA  3.15 
6.15  2.50 
6.16  0.65 
6.1865  3.96 
6.1060  4.95 
61S6C  4.06 
6JU8  2.60 
6.17  2.50 
61(7G  1.35 
6087  3.95 
WM6  8.50 
60M8  2.60 
61(78  2.95 
811  2.50 
6119  3.95 
61860  2.95 
61660 (66) 

3.96 
61667  1.15 
61020  0.90 
61113  4.50 
61J8  2.50 
6106  4.95 
6115  3.15 
6N7  2.50 
6N7GT  2.50 
8115  1.50 
8125  4.00 
6126  4.00 
6128  2.00 
607  1.20 
607GT  1.20 
8R7G  3.13 
6S45  1.50 
887  1.10 
6SA7GT  1.35 
8507  1.50 
6867  1.36 
6SH7  1.33 
68J76T  1.35 
6SK7  1.33 
684<767  1.35 
681767  0.05 
68N761  1.35 
6007  1.35 
6007  1.95 
6U4GT  1.75 
6U8  1.13 
6085  1.30 
6V6GT  0.08 
55211  1.00 
654  1.50 
6X5GT  1.00 
6X5GTY  1.00 
6585  2.26 
756  4.50 
757  2.00 
7507  1.75 
7AU7  1.50 
787  2.50 
706  2.50 
7E7  2.50 
7.17  5.80 
777  4.15 
774  2.00 
8810  2.50 
81305  1.90 
808  2.50 
8E07  1.95 
8558  1.50 
1002  1.25 
100E7  2.30 
1011  0.75 
10606  1.95 
10114  2.50 
10118  0.70 
101 011  1.00 
I01D12  0.65 

11E3  55.00 
1258  3.95 
124136  1.50 
12AG8  1.50 
12515  1.00 
12516  0.95 
12577  1.13 
12577WA 2.50 
12AU6  1.50 
12AU7  0.55 
12AV6  0.80 
12A54GT 1.00 
12AX7  0.65 
12557WA 2.30 
12577  3.95 
125275  1.95 
1284A  3.50 
121356  1.50 
12E1E6  1.95 
128H7A  2.50 
12616  1.73 
12BY7A  2.75 
12RZ6  4.95 

120 55  1.95 
12056  1.20 
1213066  3.50 
121)W4A  3.50 
120W7  2-50 
12E1  17.913 
12E14  28.00 
12667  4.80 
12HG7A  4-80 
I33761  3-50 
I2K5  1.00 
12076T  0.90 
12K8  1.10 
125A761 1.00 
12SG7  4.75 
I2SH7  1.00 
I2SK7  1.00 
12SJ7  0.60 
12S6761 1. 56 
12S0767 1-30 
1303  3.20 
1307  3.20 
13D7  2.30 
1309  3.20 
130117  2.96 
136M7  3.50 
1407  1.00 
17EW8  0.05 
170W4  2.50 
17J28  2.75 
1803  1.00 
19AUI61 2.50 
1963  17.00 
19444  23.95 
19445  33.50 
1906  9.00 
2052  10.50 
3001  0.70 
20116  3.50 
2011  0.96 
2011  0.53 
2013  0.60 
2014  1.96 
2015  1.13 
21108  2.80 
2461  39.50 
2511361  1.75 
251306  1.75 
2901  19.80 
30017  0.40 
30018  1.48 
3015  0.95 
30111  1.00 
30112  1.30 
301112  0.90 
30/113  1.10 
30E114  1.25 
3011  0.46 
30115  0.00 
30117  0.110 
30P4MR  1.00 
30112  1.00 
30118  0.110 
30P19  1.00 
30111  2.50 
301113  0.60 
301114  1.75 
31.1885  6.50 
33N158M 

19.50 
44A/158M 

19.90 
35 55  4.50 
3616G7  2.00 
35W4  0.70 
3523  145 
384467  4.50 
40KD6  5.50 
42  6.98 
47  0.00 
80135  1.60 
5055  1.50 
5005  0.95 
5001366  1.15 
50EH5  1.50 
53CG  15.00 
60J76  2.96 
52KU  2.00 
61SPT  4.50 
7561  2.50 
7501  2.50 
83  0.60 
84  3.00 
8551  6.50 
8552  1.50 
90AV  10.00 
92AG  19.50 
92AV  12.50 
9551  6.50 
10801  1.60 
150E12  6.98 
15002  1.50 
15004  2.15 
1551.16  26.00 
274A  15.00 
1857  1.50 
307  6.00 
328A  15.00 
3885  17.50 
404A  10.06 
42555  5.00 
4310  2.00 
5636  5.50 
5678  7.50 
5728  36.00 
5847  10.05 
5879  5.50 
5886  13.95 
8058  2.80 - 

CALLERS WELCOME 
* ENTRANCE ON A227 

50 YDS SOUTH OF MEOPHAM GREEN 
CAR PARKING AVAILABLE 

Open Monday-Friday 98m-5.30pm 
* 24 HOUR ANSWERPHONE SERVICE * 

ACCESS AND BARCLAYCARD ORDERS WELCOME 
* MANY OTHER ITEMS AVAILABLE * 

UK ORDERS PAP 50p PLEASE ADD VAT AT 15% 

EXPORT ORDERS WELCOME CARRIAGE/POST AT COST 

6064  2.95 
6158  3.20 
6205  6.96 
6688  6.50 
6870  11.50 
6887  9.60 
6973  4.30 
705A  5.00 
708A  5.00 
715A  6.00 
7150  45.00 
7167  3.05 
7189A  2.96 
7199  4.90 
7199  9.96 
7233  7.96 
7239  17.50 
725A  275.00 
7462  15.00 
7475  5.00 
7486  75.00 
7551  5.45 
7558  9.45 
7588  15.00 
7587  25.95 
7591A  4.95 
7809  40.00 
7788  18.50 
7733  5.50 
7868  3.05 
803  14.95 
805  39.00 
807  1.60 
810  48.00 
8115  12.05 
813  13.60 
813 USA 46.00 
82913  14.50 
832A  14.50 
833A  60.00 
866A  4.50 
8725  28.00 
873  60.00 
864  5.50 
927  15.00 
930  9.90 
931A  13.96 
954  1.00 
955  1.00 
9585  1.00 
12995  0.60 
1619  2.00 
1625  3.00 
1626  3.00 
1927  23.00 
2050W  4.60 
2050  3.96 
3545  4.00 
43130  4.00 
43280  9.00 
5642  9.50 
5651  2.60 
5654  1.05 
5663  1.05 
5670  3.25 
5672  4.90 
5687  4.50 
5692  3.50 
5698  2.75 
5704  3.50 
5718  6.15 
5725  2.50 
5728  1.60 
5727  1.95 
5749  2.50 
5750  1.35 
5751  2.95 
5763  4.95 
5814A  3.25 
5829WA  6.50 
5636  5.50 
5618  
5840  3:80 
5842  11.00 
5847  10.95 
5879  0.50 
5886  13.95 
5894  39.50 
5899  4.50 
5963  2.00 
5965  2.25 
6005  1.55 
5842  11.00 
5894  39.50 
5899  4.50 
5963  1.79 
5965  2.25 
6005  1.95 
6012  16.00 
6021  3.65 
6057  2.50 
6058  3.95 
6060  2.25 
6062  4.50 
6063  2.00 
6064  3.25 
6067  1.96 
6072  4.20 
6080  4.76 
8080W5  0.50 
6096  2.55 
6132  10.00 
13136  2.50 
6146E1  7.90 
6157  2.50 
6201  6.48 
6211  2.50 
6267  2.25 
6350  2.00 
7189  2.96 
7247  2.95 
7360  5.95 
7475  0.00 
7587  20.95 
7591A  4.95 
7609  47.00 
8417  5.96 
18042  10.00 
18045  10.00 
18045  10.00 
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Compiled by Arthur C Gee G2UK 
A meeting of those who have been 
Plintimately involved in the construc-
tion of some of the satellites now familiar 
to radio amateurs was held recently in 
Cheltenham. Amongst those attending 
were such well-known personalities as 
Ian  Ashley  ZL1A0X,  Dick  Daniels 
W4PUJ, Robin Gape G8DQX, Bandi 
Gschwindt HA5WH, Werner Haas DJ5KQ, 
Gordon Hardman KE3D, Phil Karn KA9Q, 
Jan King W3GEY, Hans Peter Kahlan 
DK1YQ, Karl Meinzer DJ4ZC, Harold 
Price NK6K, Randy Smith VE1SAT/VE6, 
Martin  Sweeting  G3YJO and  Dave 
Woodhall ZS6BNT. 

Co-ordination 
The meeting proposed the formation 

of an International Amateur Satellite 
Service Co-ordination Committee. This 
must be the third time an effort has been 
made to bring together those involved in 
the international amateur satellite field, 
so that resources can be pooled and 
plans co-ordinated. 
AMSAT-UK tried to do so several years 

ago, but failed due to lack of interest 
from the radio societies of the countries 
involved. Region 1, IARU, tried with the 
formation of the Satellite Co-ordinating 
Group at its Brighton Conference in 1981, 
but again failed through lack of activity. 

UoSAT-2 

So we hope this new effort will be 
successful, which it may well be this time 
as it is composed of those who are 
actually engaged in the planning, build-
ing and running of amateur satellites. 
Anyway, we wish them a successful and 
fruitful future. 
Amongst other matters discussed 

were changes to the schedule for the 
Oscar-10 satellite necessary to cope with 
sun angle constraints and upcoming 
eclipse periods. 
The schedule selected is responsive to 

the reduced power per orbit and the 
requirement to off-point the satellite 
from its optimum attitude in order to 
minimise thermal and power effects 
caused by poor sun angles. A modified 
general beacon schedule was also 
adopted in order to share the time more 
equally between CW, 50 baud RTTY and 
400bps telemetry, and reduces the time 
between successive transmissions of 
each type. 
Three possible missions for the future 

were discussed. These included an 
asteroid encounter probe, an advanced 
Phase-4 satellite system concept, and a 
modified Phase-3 satellite. 
It is proposed that this will be launched 

on Ariane-4 and will contain much of the 
same hardware as Oscar-10, but with 

developments  such  as  a plasma 
propulsion kick motor, an improved 
Mode-L transponder, an S-band beacon 
experiment, and a packet radio and 
beacon unit. 
At the conclusion of the meeting most 

of the participants felt it had been a 
worthwhile exercise and had accom-
plished its intended objectives, again 
demonstrating the value of international 
co-operation and participation as the 
Amateur Satellite Service matures. 

Italian transponder experiments 
Every year about August time, there is 

a weather  phenomenon  above the 
Mediterranean which appears with suffi-
cient regularity to attract the attention of 
scientists in the area. Investigations into 
it are conducted by means of high 
altitude balloons. 
Recently this facility was made avail-

able to Italian radio amateurs to fly 
beacons  and  transponders  for 
experimental purposes. 
The latest such activity was conducted 

in August with an Oscar-10 type Mode-B 
transponder, and a very successful flight 
took place. The balloon, 100ft high and 
75ft in diameter, rose to a height of 38Km 
and flew at 110Km per hour in a westerly 
direction to the south of Spain, where its 
load of scientific equipment, which 
weighed nearly a ton, was parachuted 
down to earth by radio controlled release 
from the balloon. 
A number of good SSB QS0s were 

made during the flight through the 
transponder, which was returned safely 
to earth with the rest of the parachuted 
scientific equipment. 

50MHz beacon at RSGB HA 
The 50MHz beacon recently installed 

at RSGB HQ, Potters Bar, is now 
functioning well. It is on 50.05MHz and 
has a 15 watt output into a crossed dipole 
antenna. The callsign is GB3NHQ (New 
Headquarters). 
It functions 24 hours a day and has 

already been heard as far away as 
Inverness in Scotland. Reports on it 
would be much appreciated and should 
be sent to The General Secretary, RSGB 
Headquarters, Alma House, Cranbome 
Road, Potters Bar, Hertfordshire. 

Young radio amateurs 
It is good to see the very young coming 
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into amateur radio, and it is even more 
satisfying to learn that they very often 
come in via CB radio. 
In the writer's area recently, Jeremy 

Warren of East Harling became the 
youngest ever radio amateur to pass his 
Class B licence examination at West 
Suffolk College. He became interested 
in radio transmission when his next door 
neighbour introduced him to CB radio. 
Jeremy soon realised that amateur radio 
was a far more satisfying interest than 
CB radio and was, in fact, a natural 
progression from it. 
Jeremy's next step is to learn the 

Morse code and get his Class A licence 
so that he can 'talk to the world" 
Also in East Anglia, Andrew Buffham of 

Gorefield had to wait until his 14th 
birthday before he could use his amateur 
radio equipment.  It was a double 
celebration in the Buffham household, 
as Andrew's father took the radio 
amateurs examination at the same time 
and he passed too. They applied for 
consecutive callsigns which they both 
received on the same day! 
Andrew and his father started a course 

for the amateur radio examination about 
a year ago, and sat the examination last 
May. Andrew said his interest began with 
CB radio, which he enjoyed, but because 

of problems created by some of the other 
users of CB at that time his interest in it 
soon faded. 
Through the influence of some friends 

who were radio amateurs, he realised 
amateur radio was a much more fulfilling 
project, and his interest in it soon 
developed to the stage where he felt it 
was definitely worthwhile making the 
effort to get through the technical and 
Morse code exams. 

Satellite for Class B licensees 
It is often said that Class B licensees 

can use satellites for two way com-
munication, since their RF output to the 
satellite is on 2 metres which Class B 
licensees are authorised to use. Some 
new licensees have been told they 
cannot use satellites, but this seems to 
be incorrect. 
This matter did, in fact, come up much 

earlier in the satellite scene— in the days 
of Oscar-6 and 7—when the decision that 
they could use satellites was made. 
However, the new schedule to the 
amateur licence which came into force 
on 10 September last specifically states 
that Class B licensees may not use the 
type of transmission known as 'Morse'. 
So it seems Class B licensees can use 
the satellites if they use SSB. 

The solar cycle 
We are just about half way through the 

present solar cycle. The recent burst of 
solar activity has now died down and 
some of the lowest activity since 1979 has 
been experienced lately. At the time of 
writing, the lowest solar flux of this cycle 
has been predicted. 
A report has recently been produced 

comparing the present sunspot cycle 
with the previous one, from which the 
conclusion is drawn that the present 
cycle — Cycle 21 — is running true to form 
and should give the next maximum 
around 1987/88. However, some other 
solar activity predictors do not take this 
view but think the next maximum may be 
delayed until 1990. 

Degree in satellite engineering 
A Masters Degree in satellite com-

munication engineering has been insti-
tuted at the University of Surrey, which 
began last October. This course will draw 
considerably on the experience derived 
from the design, building, programming, 
launching and control of UoSATs land II. 

Next Radio Amateur Exams 
The next Radio Amateurs Examina-

tions will be held on 3 December 1984,18 
March 1985 and 13 May 1985. 

THE THREE PART 

AMATEURS 
HANDBOOK 
is now available as a complete set for only 
£2.50 (including post and packing). 

First published in Radio & Electronics World, 
the Handbook is an informative guide to the 
world of the amateur radio enthusiast. It 
contains a multitude of useful facts and 
figures designed to benefit both the novice 
and the licensed amateur. 

Part3o a 

Radio & Electronics World 

AMATEURS HANDBOOK I 

Part 1 of a comprehensive compilation of data for 
everyone using the  airwaves 

Part  2°f  a everyone using the airwaves 

everyone using the al 

To: Radio & Electronics World • Sovereign House • 
Brentwood • Essex • CM14 4SE 

NAME   
ADDRESS   

 Postcode   

PAYMENT 
ENCLOSED: 
CREDIT CARD PAYMENT 

PLEASE SUPPLY: 
1 set of R& M./ AMATEURS HANDBOOK 

Cheques should be made payable to 
Radio & Electronics World: Overseas 
payment by International Money Order, or 
credit card. 

e2  50 
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COMPUTING   
MAIDENHEAD   

A recent short paragraph in Radio 
M Communication briefly reported that 
the International Radio Union (IARU) has 
agreed that, as from 1 January 1985, a new 
locator system will replace the present 
'0TH Locator' and will be known as 
'Universal Locator'. 
The new system was originally devised 

by John Morris G4ANB for a meeting of 
IARU VHF managers at Maidenhead in 
Berkshire, and was selected from a 
number of other proposals. 
This system  met the criteria  of 

worldwide application, simplicity com-
bined with reasonable accuracy, and 
partial compatibility with the system at 
present in use. 
Despite the adoption of the name 

Universal Locator, in general parlance it 
is known as 'Maidenhead' and we shall 
be using this terminology throughout 
this article. 

Why locators? 
There is nothing new about locator 

systems; the oldest currently in use is 
familiar to everyone — latitude and 
longitude. Everyone who has used an 
Ordnance Survey map will also be 
familiar with the United Kingdom Nat-
ional Grid Reference (NGR) system, so 
why must we be burdened with yet 
another? 
In essence, the answer is convenience 

of use. The latitude and longitude system 
is ideal for use by the professional 
navigator, for it is extremely accurate 
and relatively convenient to use. 
However, further criteria arise for the 

communicator, for not only must the 
system be positionally accurate, the 

Jeff Howell G43XZ and 
3rian Kendal G3GDU with 
three short programs for the 
new Locator System 

results must also be capable of being 
passed accurately over a radio circuit 
with low probability of error — even in 
conditions of low signal strength and/or 
severe interference. 
Long experience has shown that, in 

such circumstances, long strings of 
figures are particularly prone to error. As 
a position quoted in latitude and longi-
tude may contain up to thirteen figures 
and two letters, an alternative solution 
was sought. 

ATH Locator 
In about 1970, the QTH (then known as 

QRA)  Locator was introduced  into 
Europe. This was based on 'squares' 
covering two degrees in longitude and 
one degree in latitude, these being 
identified by two letters, the first letter 
indicating the longitude and the second 
the latitude. 
These were divided into eighty smaller 

squares in eight rows (N to S) of ten (E to 
W) and numbered 01 to 80.1n turn, each of 
these was divided into nine subsquares 

of 2 degrees 30 minutes in latitude and 
four degrees of longitude which were 
lettered 'a' to 'h and 'j' in a cyclic pattern. 
The disadvantages of this system were 

several but did not cause serious 
inconvenience for a few years. 
The first letter of the 0TH Locator 

indicated  longitude,  A  being 
immediately east of the Greenwich 
meridian. The same letter would there-
fore be repeated every 52 degrees 
eastwards. The same would apply to the 
second letter in a north/south direction. 
In the early days this did not matter 

very much, for the distances worked on 
VHF (and the system was only used on 
VHF) were not very great and any 
ambiguities could be resolved by know-
ing the other operator's national prefix. 

Dramatic increase 
More recently, however, particularly 

with the development of meteor scatter 
and satellite working, distances have 
increased dramatically. Considering the 
fact that the 0TH Locator system could 
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180°W 160° 140° 120e 

Fields 
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The Maidenhead Locator System 
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repeat itself many times within a country 
the size of the USA or USSR, the 
implications are obvious. 
Looking further into the 0TH Locator 

system, the method of numbering the 
smaller squares and the cyclic system of 
determining the last letter added com-
plexity to the programming of small 
computers, which by the late 1970s and 
early 1980s had become almost universal 
for computing distance worked, contest 
scores, etc. 
Faced with these disadvantages the 

IARU sought an alternative locator 
system, and after examining quite a 
number adopted that proposed by John 
Morris, G4ANB. 

The Universal (Maidenhead) Locator 
The Maidenhead system will define 

any position in the world by means of two 
letters followed by two figures then a 
further two letters. 
The first two letters define the 'field'. 

The world is divided into 324 fields, each 
20 degrees in longitude by 10 degrees in 
latitude. Starting at the South Pole 
facing the International Date Line and 
moving in a clockwise (ie easterly) 
direction, the first letter indicates longi-
tude and the second latitude. 
Each field is then divided into 100 

smaller squares, covering two degrees 
of longitude by one degree of latitude, 
these corresponding exactly to the 0TH 
locator squares used at present. 

These are numbered 00 to 99, starting 
in the south-west corner and counting 
northwards and eastwards. Thus the 
square in the south-east corner is 90 and 
that in the north-east corner is 99. 
To further define position, each of 

these squares is divided into 576 sub-
squares formed into a 24 by 24 grid. Each 
of these is therefore 5 minutes E-W and 
2.5 minutes N-S, which is very slightly 
larger than the present subsquares 
which measure 4 minutes E-W by 
2.5 minutes N-S. Lettering follows the 
system of the fields, commencing with 
AA in the south-west corner and XA in 
the south-east corner, with XX in the 
north-east. 
The Universal (Maidenhead) Locator 

system is thus capable of defining a 
geographical location with an accuracy 
only slightly less than the present 
system, but with the overwhelming 
advantage of worldwide application 
without ambiguity. 

Using the programs 
This month we are offering three short 

programs concerned with the Maiden-
head Locator system. 
The first of these will give the 

Maidenhead  locator  position for a 
geographical point defined by latitude 
and longitude, the second will derive the 
latitude and longitude for a point defined 
by a Maidenhead locator, whilst the third 
will calculate the distance in kilometres, 

Program to calculate Universal Locator position 
from the latitude and longitude of a point 

10 REM - LAT/LONG TO MAIDENHEAD CONVERSION 

20 REM - J.M.HOWELL JULY 1984 
30 CLS 
40 PRINT 
50 PRINT "ENTER LATITUDE  (D,M,S,N/S)" 
60 INPUT D,M,S,A$ 
70 IF A$="S" THEN GOSUB 250 
80  I=INT(D/10) 

90 J=INT(D-I * 10) 
100 K=INT( (M+S/60)*2/5) 

110 PRINT "ENTER LONGITUDE  (D, M,S,E/W)" 
120 INPUT D,M,S,A$ 
130 IF A$="W" THEN GOSUB 250 
140 F=INT(D/20) 
150 G=INT( (D-F*20)/2) 
160 H=INT HABS(D*60-INT(D/2) *120)+M+S/60)/5) 
170 PRINT 
180 PRINT "MAIDENHEAD LOCATOR-  

190 PRINT CHRS(F+74)+CHRS(I+74)+CH WG+48)+CHRS(J+48)+CHRS(H+65)+CH WK+65) 
200 PRINT 
210 PRINT  "RUN AGAIN (Y/N)" 
220 INPUT A$ 
230 IF A$="Y"  THEN GOTO 40 
240 STOP 
250 D=-1-D 
260 M=59-M 
270 S=60-S 
280 IF S<60 THEN 310 
290 S=0 
300 M=M+1 

310  IF M<60 THEN 340 
320 M=M-60 
330 D=D+1 

340 RETURN 

the relative bearing and the RSGB 
contest score between two Maidenhead 
locators. 

User friendly 
Each program is 'user friendly' and 

quite simple to operate. 
In the first program, on keying the RUN 

instruction, the user is invited to enter 
the latitude and longitude in degrees, 
minutes and seconds, N/S or E/W, and 
immediately the locator will be dis-
played. 
The second program operates in a 

reverse fashion with the locator being 
entered and the latitude and longitude of 
the centre of the subsquare being 
displayed. 
On running the third program, the 

heading 'Maidenhead Locator' is printed 
and beneath this 'HOME STATION'. On 
entering the home station locator, the 
screen clears and 'DISTANT STATION' is 
printed. Enter the locator of the distant 
station and the screen will clear and then 
print the range, bearing and contest 
score. 

Program descriptions 
1. Latitude and longitude to Maiden-

head Locator. 
This program operates in three sec-

tions in which  lines 50-100 handle 
latitude, lines 110-160 handle longitude, 
and lines 170-190 construct the locator. 
The first and second sections operate 

similarly, so a description of the opera-
tion of lines 50-100 will suffice for both. 
The latitude is entered in the form of 

three numbers and a letter, the letter 
determining whether the position is 
north or south of the equator. If north the 
figures are used as given, but if south, 
they are converted to an equivalent 
negative latitude, this being performed 
by the subroutine at line 250. 
This subroutine is a simple computa-

tion, but the result is checked (at lines 
280 and 310) to ensure that the minutes 
and seconds values lie within the range 
0 to 59. 
The processing is completed at lines 

80-100 where the latitude coordinate is 
converted to  'fields', 'squares' and 
'subsquares' of the locator, these vari-
ables being named I, J and K. 
Line 190 converts these to character 

form,  combines with the longitude 
coordinates, and prints the result. 
The opportunity to perform further 

calculations is offered at lines 200-240. 

2. Maidenhead to latitude and longi-
tude. 
This program commences with the 

definition of two functions, FNA(I) and 
FNB(J), the first of which converts the 
characters in the text string (called M$) 
into their numerical position in the 
alphabet, where A=0 and Z=25. The 
second (at line 40) converts a fraction of a 
minute into a number of seconds. 
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COMPUTING MAIDENHEAD   
Lines 50 to 80 invite the user to enter 

the locator which is to be converted to 
latitude and longitude (M$). This com-
plete, lines 90-140 derive the latitude and 
150-190 the longitude. 
The operation of each of these sec-

tions of the program is similar, with the 
appropriate characters being converted 
to degrees and minutes. The number of 
degrees is then tested to determine 
whether the location is north or south of 
the equator or east or west of the 
Greenwich meridian. If south or west, 
further conversion is necessary. 

3. Bearing, distance and contest score 
(50Km ring system). 
This starts by defining constants, 

arrays and functions which will be used 
later in the program. Among these, FNA 
has exactly the same purpose as FNA in 
the Maidenhead to lat/long program. The 
subroutine at line 470, which is called at 
line 60 and elsewhere in the program, 
merely prints 'Maidenhead Locator' and 
is included to minimise typing. 
The home station locator is loaded at 

lines 70-90 and the distant locator at 
100-130, the index J determining which 
section of the arrays P and M$ are used in 
receiving the data. The subroutine at 
lines 350-460 fetches the locator and 
performs  comprehensive  validity 
checks. In these a FOR-NEXT loop at 
390-450 is used to process firstly the 
longitude and secondly the latitude parts 
of the locator, and at 440 the latitude and 
longitude representation is saved in 
array P. 
The calculation of bearing and dist-

ance is achieved at lines 140-220 using a 
formula  which  has  been  specially 
derived to give high accuracy at short 
ranges, in view of the limitations of 
present day home microcomputers. 
The bearing to the nearest degree is 

printed at line 270 and the range to the 
nearest 1/100th of a kilometre at line 290. 
Line 320 prints the contest score on the 
50Km range ring system, taking into 
account that 'on the ring' scores low. 
For further calculations the program 

returns to line 100, thus obviating re-
entry of the home locator. 
No STOP statement has been written 

into any of these programs; conse-
quently, in order to terminate any of 
them, it will be necessary to use one of 
the BREAK facilities on the computer. 

Tested 
All three programs have been tested 

and run as presented on a Sanyo 
microcomputer, but when using a BBC 
machine it was found necessary to 
improve the presentation by changing 
the semicolons to commas in the print 
statements on lines 120-140 and 170-190 
of the Maidenhead to lat/long program. 
Similar minor amendments to compen-
sate for 'dialects' may be necessary for 
use with other makes of computers. 

Program to calculate latitude and longitude from locator position 

10 REM - MAIDENHEAD TO TAT/LONG CONVERSION 
20 REM - J.M.HOWELL JULY 1984 
30 DEF FNA(I)=ASC(MID$(M$,I,1))-65 
40 DEF FNB(J)=(J-INT(J))*60 
50 CLS 
60 PRINT 
70 PRINT "ENTER MAIDENHEAD LOCATOR" 
80 INPUT M$ 
90 1=FNA(2)*10+FNA(4)-73 
100 M=FNA(6)*2.5+1.25 
110 PRINT 
120 PRINT "LATITUDE-  
130 IF D>=0 THEN PRINT D;INT(M);FNB(M);"N" 
140 IF 0<0 THEN PRINT -1-D;INT(60-M);60-FNB(M);"S" 
150 D=FNA(1) *20+FNA(3)*2+INT(FNA(5)/12) -146 
160 M=INT(FNB(FNA(5)/12)*2+5.01)/2 
170 PRINT "LONGITUDE-"; 
180 IF D>=0 THEN PRINT D;INT(M);FNB(M);"E" 
190 IF D<0 THEN PRINT -1-D;INT(60-M);60-FNB(M);"W" 
200 PRINT 
210 PRINT "RUN AGAIN (YIN)" 
220 INPUT M$ 
230 IF M$="Y" THEN GOTO 60 
240 STOP 

Program to calculate distance in kilometres, relative bearing, 
and RSGB contest score between two Maidenhead locators 

10 REM - MAIDENHEAD BEARING DISTANCE AND SCORE 
20 REM - J.M.HOWELL JULY 1984 
30 DIM P(2,2),M$(2) 
40 M=57.2958 

50 DEF FNA(I)=ASC(MIDS(MS(J),I,1))-65 
60 GOSUB 470 
70 PRINT "HOME STATION" 
80 J=1 
90 GOSUB 350 
100 PRINT 
110 PRINT "DISTANT STATION" 
120 J=2 
130 GOSUB 350 
140 A=P(2,1)/M 
150 B=P(2,2)/M 
160 L=(P(1,2)-P(1,1))*2/M 
170 E=SIN(A) *SIN(B)+COS(A)*COS(B)*COS(L) 
180 D=ATN(SQR(1-E*E)/E) 
190 IF 0<0 THEN D=180/M+D 
200 IF A<>B THEN F=90* (1+ABS(A-B)/(A-B)) 
210 IF L<>0 THEN F=90+ WATN NSIN(A) *E-SIN(B))/(SIN(L)*COS(A) ^2)) 
220 IF SIN(L)<0 THEN F=F+180 
230 GOSUB 470 
240 PRINT 
250 PRINT "FROM ";M$(1);" TO ";M$(2) 
260 PRINT 
270 PRINT "BEARING =",INT(F) 
280 PRINT 
290 R=6365.11*D 
300 PRINT "RANGE =",INT(R*100)/100;" ENS" 
310 PRINT 
320 PRINT "SCORE =",799-2*INT((20000-R)/50) 
330 GOTO 100 
340 PRINT "ERROR - TRY AGAIN" 
350 INPUT M$(J) 
360 CLS 
370 PRINT. 
380 IF LEN(M$(J))<>6 THEN 340 
390 FOR I=1 TO 2 
400 A=FNA(I) 
410 B=FNA(I+2)+17 
420 C=FNA(I+4)+.5 
430 IF A<0 OR A>18 OR 8<0 OR B>9 OR C<0 OR C>24 THEN 340 
440 P(I,J)=A*10+B+C/24-90 
450 NEXT I 
460 RETURN 
470 CLS 
480 PRINT 
490 PRINT TAB(5);"MAIDENHEAD LOCATOR" 
500 PRINT 
510 RETURN 
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CORRECTIONS AND MODS 
Whilst every effort Is made to ensure 
that there are no mistakes with our 
diagrams, the occasional error does 
occur. We appreciate our readers' 
co-operation In notifying them to us. 

100k 

BC107 

RF Bridge (June '84) 
Unfortunately a number of drafting 

errors occurred in the drawing of the 
multivibrator  part  of  the  circuit 
(Figure 3). A corrected circuit diagram is 
shown here. 

k7 

To obtain a linear scale when measur-
ing inductance and capacitance, the 
bridge circuit should be redrawn as 
shown: this requires an additional 150 
ohm resistor. Calibration of the scale 
follows the procedure described in the 
article. If the constructor is only using 
the bridge for checking transformers 
and baluns (in the way described in the 
article), the original bridge circuit may 
be used. 

10,000p    

The correct circuit diagram 

 OA 
Unknown 

B it 

15On 

150150K R V 

'41111 - 1 

Output to 
receiver 

HAVE YOU THOUGHT OF 
BECOMING AN AUTHOR? 
We are always interested in receiving 
articles to be considered for publication 
and are particularly keen to hear from 
anyone who has something to say 
related to the amateur radio field. As 
mentioned before, projects for fellow 
readers to build are most welcome. 

You don't need to be an expert writer. If 
you can get your ideas down on paper, 
preferably typed, with drawings that we 
can  follow and  photographs where 
relevant, we will sort out the style, 
grammar, spelling etc. 

If you have an idea for an article, or have 
designed and built a project that you 
think others would be interested in, but 
still have doubts about becoming an 
author, why not write (giving  brief 
details and your telephone number) or 
telephone the editorial dept .. and of 
course you will be paid for your effort. 

FOR A PROFESSIONAL FINISH 

Use 
Strip-fix 
Plastic 
PANEL 
SIGNS 

Set 3 — White wording  Set 4— Black wording 
Over 1,000 words and symbols, covering more 
than 300 terms, in each set of 6 sheets. 

Set 5 — Dials 
6 sheets containing one large and two medium 
scales,  large  horizontal  tuning  scale, 
frequencies, 12 control panels. 

Easy to fix. Stapled in booklet form to hang 
above workbench 

Only £1.50 per set, all 3 sets for only £3.00 
inc VAT & postage 

Available only fro m: 

DATA PUBLICATIO NS 
45 Yeading Avenue, Rayners Lane, Harrow, Middx HA2 9RL 
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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 

Australian anniversary 
A special commemorative 

callsign, VI3WI, will be on the 
DX bands until at least 30 
April, 1985. 
The callsign is part of the 

150th anniversary celebration 
of European settlement in 
Victoria, Australia. 
VI3W1 will be activated on a 

roster basis by selected mem-
bers of the Wireless Institute 
of Australia and its affiliated 
clubs. 
All DX bands and all modes 

will be used, and a com-
memorative QSL is available, 
either direct or via the VK3 
QSL Bureau. 
A special award certificate 

is also available for radio 
contact with Victoria between 
November 1984 and 30 April, 
1985. 
Contact (SWLs log) one 

station in VK3 during the 
award period to qualify. 
A QSL card for the qual-

ifying contact, endorsed with 
a congratulatory message on 
Victoria's 150th anniversary, 
plus $2 or equivalent, should 
be sent to:-
Victoria 150 Award, Wire-

less Institute of Australia, 412 
Brunswick  Street,  Fitzroy 
3065, Victoria, Australia. 

In addition, the Wireless 
Institute of Australia is run-
ning an International RTTY 
art competition as part of its 
75th  anniversary  celebra-
tions. 
Entries must not contain 

more than three overlinings, 
and must be submitted with a 
hard  copy  printout  and 
baudot tape. 
Categories are: 
(a) Best hand generated 

original  submitted  by  its 
author outside VK. 
(b) Best hand generated 

original  submitted  by  its 
author who is a VK. 
(c) Best non-original hand 

generated  or  computer 
generated RTTY picture. 
Entries close 31 August 

1985, and must be sent to WIA 
75 RTTY Art Competition, 
Wireless Institute of Austra-
lia, 412 Brunswick Street, 
Fitzroy 3065, Victoria, Aus. 

The Mayflower event 
For the fourth year, a hands-

across-the-sea commemora-
tive  station,  callsign 
WA1 NPO, will be on the air on 
America's Thanksgiving Day, 
Thursday 22 November. 
The station will be located 

in Plimoth Plantation, near 
Plymouth,  Massachusetts, 
within the precincts of a 
living-history museum which 
vividly depicts life in Plimoth 
Colony, the first permanent 
English  settlement to  be 
established in the New World. 
The  museum's  exhibits 
include a reproduction of a 
complete Pilgrim village as it 
existed in 1627, and a full-size 
replica of the Mayflower. 
On the UK side, a com-

plementary station, callsign 
GB2UST, will be operated by 
Sidmouth (Devon) Amateur 
Radio  Society  from  the 
astronomical  observatory 
200ft above the town, which is 
set in the heart of the Sir 
Walter Raleigh country. 
Both stations will be operat-

ing  from  1300G MT  to 
2000G MT  on  frequencies 
14180, 14255 and 14345KHz 
SSB on 20 metres, and 21260 
and 21385KHz SSB on 15 
metres. WAIN PO will be look-
ing for calls from any UK 
station,  and  an  attractive 
certificate  featuring  the 
Mayflower will be available 
for confirmed contacts. 
Further details are avail-

able from  Peter Jackson, 
G3ADV, 32 Brown Avenue, 
Park field,  Nantwich, 
Cheshire  CW5  7DH.  Tel: 
(0270) 627149. 

Used test equipment 
Following its recent move 

to larger and more conve-
nient premises, Carston Elec-
tronics Ltd is seeking to 

purchase high quality used 
test equipment, instrumenta-
tion and computer equip-
ment. Those wishing to dis-
pose of surplus equipment, 
especially those current and 
recent  model  units  from 
major  international  instru-
ment and computer manu-
facturers, should contact Car-
ston, where they can quickly 
turn them into liquid funds. 
Carston's move and its sub-

sequent  requirement  for 
more stock is in response to 
the  increasingly important 
market in top-quality used 
equipment and instruments. 
Many companies, large and 
small, are purchasing their 
equipment  from  a wider 
range of sources than in the 
affluent past. Secondhand is 
no longer a dirty word, and 
when these units are refur-
bished  to  manufacturer's 
original specifications and 
fully guaranteed,  perform-
ance is equal to buying new, 
with reliability often of a 
higher standard. 
For  further  information 

contact: Mr Ed Cooper, Man-
aging Director, Carston Elec-
tronics Ltd, 99 Walde grave 
Road, Teddington, Middlesex 
TW11 8LL. Tel: (01) 943 4477. 

SSTV 
Although many G stations 

are active on SSTV on 14230 
KHz there appears to be very 
little local activity on the LF 
bands. 
For some months now GD4 

HOX, El6EU and El3CZ have 
been very active on 80 metres 
and would welcome others 
joining them. 
They can  be found on 

3730KHz most Saturdays at 
2.30pm  and  Sundays  at 
10.15am, and frequently dur-
ing the week at 1.15pm. 

The  WAB  winter  award 
1984/85 
The  Worked  All  Britain 

award is available to any 
station who, during the period 
from 1 December 1984 to 28 
February  1985  inclusive, 
works a station in a minimum 
of 100 WAB areas in the 
counties of North, South, and 
West Yorkshire. A minimum of 
WAB areas must be worked in 
each county. 
To work an area a station 

must exchange RS(T) reports 
and obtain the WAB area. QSL 
cards are not required. 

Stations activating a WAB 
area in the above counties as 
a mobile or portable station 
may count it as an area 
worked. An area worked or 
activated  may only count 
once. 
To obtain the certificate 

please  forward  completed 
claim sheet together with a 
cheque or postal order for £2 
made payable to 'The WAB 
Awards Account', with a first 
class stamp for postage, to 
the WAB Awards Manager, 
G3UQT.  Claim  forms  are 
available from G4KSQ on 
receipt of an SAE. 
SWL stations should log 100 

stations heard from the above 
areas with a minimum of five 
in each county. 
The award is available to 

any station whether a mem-
ber of WAB or not. It is 
endorsable for any band or 
bands and for any mode. 

The WAB VHF winter award 
This award is intended for 

stations operating or listen-
ing on bands above 28MHz. To 
qualify a station must obtain 
100 points and work at least 
one station in five different 
counties.  One  point  is 
awarded for each different 
WAB area worked or heard. A 
station activating a WAB area 
as a mobile or portable sta-
tion may also claim one point 
but any area may count only 
once. Only contacts made 
between 1 December 1984 to 
28 February 1985 inclusive to 
count. 
To work an area a station 

must  exchange  reports, 
RS(T), with a station in a WAB 
area and obtain details of that 
area.  No  QSL cards are 
required. 
To obtain the certificate 

please forward  completed 
claim sheet together with a 
cheque or postal order for £2 
made payable to The WAB 
Awards Account' to the WAB 
Awards  Manager,  G3UQT, 
with a first class stamp for 
postage. 
Claim forms are available 

from G4KSQ on receipt of a 
stamped  addressed 
envelope. The certificate is 
available to stations whether 
a member of WAB or not. 
Listening stations should 

log stations heard transmit-
ting from 100 different WAB 
areas and from five different 
counties. 
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UoSAT answerphone 
The  UoSAT  Spacecraft 

Control Centre now has an 
operational  second 
telephone  line  and  two 
answering  machines.  The 
original number (0483-61202) 
will carry U0-11 bulletins and 
data, while the new number 
(0483-61707)  will  carry 
information on UO-9. Each 
bulletin will announce which 
spacecraft it is covering and 
give the number for the 
alternative line. 

MARCE 
The  Marshall  Amateur 

Radio  Club  Experiment 
(MARCE) was one of the 
packages aboard the recent 
41G Space Shuttle mission. 
The  builder  of  MARCE, 
W4QAU, is eager for news; 
has anyone heard the 435.033 
downlink? 
Reports can be sent via the 

UoSAT team at the University 
of Surrey, or given on the 
A0-10 net (149.957 downlink) 
anytime between 00:00 and 
01:00UT. 

Repeaters 
There seems to be appreci-

able interest in microwave 
operation in the Cambridge 
area. 
The  Cambridgeshire 

Repeater Group are currently 
working towards a 10GHz 
input facility on GB3PY, and 
the editor of the group's 
newsletter  (Chris  Lorek 
G4HCL)  would  welcome 
ideas and support. 
In the  latest newsletter 

there is a call for more 
thoughtful and responsible 
operating  practice,  since 
modern rigs are capable of 
pushing  out  rather  more 
power than was the norm a 
few years ago; 
'It is the height of the 

ridiculous to drive to the top 
of, say, Dunstable Downs, 
with 25 watts into a 7/8 wave 2m 
antenna, and then ask on R6 
"Can anyone tell me what 
repeater this is?", because 
there is a high chance that 
you are getting into all of 
them, right up to central 
Scotland .. . 
So this is a plea for sensible 

operating. When using high 
gain VHF/UHF antennae, do 
not go driving around on the 
high power setting when it is 
clear that the low power 
setting will do...' 

Anyone interested in the 
Cambridgeshire  Repeater 
Group can find members in 
the Green Dragon Pub, Water 
Lane, Cambridge every Fri-
day lunchtime. If you need 
talk-in, just call on GB3PI. 

New clubroom 
The Horndean and District 

Amateur Radio Club now has 
a larger meeting room, and 
the limit that previously had 
to be placed on membership 
has been lifted. 
There is an active construc-

tors' club, aimed at those who 
know little about radio techni-
ques or have doubted their 
ability ever to construct a 
piece of useful equipment. 
The club meets on the first 

Monday of each month at 
Merchistoun Hall, on the A27 
near the Schooner Inn. 

Northern radio 
G6HBF, who edits Feed-

back, the journal of Bury 
Radio Society, is attempting 
to put together an article on 
the 'Northern early days of 
Amateur Radio' and is trying 
to track down a copy of World 
at their Fingertips by John 
Clarricoats. 
He also wonders if anyone 

can recall pre-war and early 
post-war radio in the Man-
chester area, or remembers 
the BRS meetings held at 
Spring Mill, Tottington, or has 
any early photos etc. 
Bury Radio Society meets 

each Tuesday evening in the 
clubroom  at  the  Mosses 
Youth and Community Cen-
tre, Cecil St, Bury. 

SLAPS 
Information has reached us 

concerning the Sierra Leone 
Amateur Radio Society. This 
society has been given honor-
ary membership by Cheshunt 
and District Amateur Radio 
Club, who give them a great 
deal of help and encourage-
ment (apparently equipment, 
books and spares are not 
available locally). 
At present, Cheshunt and 

District AR Club are looking 
into  alternative  power 
sources for the Sierra Leone 
Beacon, since there are prob-
lems with the local mains 
supply. The requirement is for 
2 amps plus to charge a 12 volt 
car battery, and solar cells 
and  wind  generators  are 
under consideration. If any-

one has relevant knowledge 
or information, the Honorable 
Secretary, Roger G40AA, is 
the man to contact. 
Roger points out that a 

great deal can be gained by 
all concerned from twinning 
with a third world amateur 
radio society, and hopes that 
more British clubs will do this. 
Cheshunt  and  District 

Amateur Radio Club meet 

every  Wednesday  in  the 
Church Room, Church Lane, 
Wormley,  near  Cheshunt, 
Herts.  Club callsigns are 
G4ECT and G6CRC. 

Change of venue 
As of the first Wednesday of 

December, the North Devon 
Radio Club will meet at Micro 
Chips, Castle Street, Barn-
staple. 

DATES FOR YOUR DIARY 

21 Nov Junk Sale — Braintree and District 
Amateur Radio Club, St Peter's Church 
Hall. Further information from G60IX, 
OTHr. 

21 Nov Recce and Image Processing — 
Hastings Electronics and Radio Club; 
meetings on Wednesdays at West Hill 
Community Centre, Hastings. Informa-
tion from Dave Shirley G4NVQ, club 
secretary. 

21 Nov Hints and Tips on Home Con-
struction — Three Counties Amateur 
Radio Club; meetings on Wednesdays at 
the Railway Hotel, Liphook, Hampshire. 
Enquiries to R S Hodgson G3TBT, OTHr. 

21 Nov Open Night — Glenrothes & 
District Amateur Radio Club. Raffle, trade 
stands, talk and slide show by VP8 AQA at 
the Crown Hotel, Thornton, 7.30pm. 

30 Nov-2 Dec 'Your Computer' Christ-
mas Fair — Olympia 2, London. 

1 Dec Special Event Station GB2KCF — 
Bristol Amateur Radio Club on the 
occasion of the YMCA Christmas Fayre. 
The club meets every Tuesday at the 
YMCA, Park Road, Kingswood. Informa-
tion from T Rowe G8NNU. 

2 Dec Flea Market — Coulsdon Club, St 
Swithuns Church Hall, Grovelands Road, 
Purley. Information from G4BOX, QTHr. 

2 Jan Discussion — What's Legal? — South 
Bristol Amateur Radio Club. Meetings 
every Wednesday at the Whitchurch Folk 
House.  Information from  Len  Baker 
G4RZY, c/o 62 Court Farm Road, Whit-
church, Bristol. 

4 Jan Junk Sale — Dunstable Downs 
Radio Club. For details contact Phill 
Morris G6EES on Dunstable 607623. 

4 Jan Used Equipment Extravaganza — 
Radio Society of Harrow. Meetings every 
Friday at The Harrow Arts Centre. Details 
from Dave Atkins G8XBZ. 
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ATV ON THE AIR   
Presented by 

Andy Emmerson G8PTH 

Here we are again, with another 
international contest behind us. I 

hope it went well for you if you entered. 
Despite the mediocre weather there was 
cheerful activity to be heard — and seen, 
of course. 
Dateline: 25th August 1984. Location: 

the little village of Ratby in Leicester-
shire. It was mid-afternoon and I was at 
the shack/workshop of Chris Smith 
CIEILMW (possibly more familiar to you 
rally-goers as LMW Electronics — the 
people with the transverters and other 
microwavey bits and pieces). I was 
drooling over his completely home-
made ring-of-six amplifier for 23cm (350 
watts output!) and listening to the 23cm 
beacons. 
'Flat, isn't it?' said Chris. 'We haven't 

had a decent lift this year'. 
'About time we did, too', I agreed. And 

with that I gathered up my bits and pieces 
and prepared to set off home. 

Seventy centimetres 
Well, it was quite an opening, sufficient 

to affect broadcast TV reception on Band 
IV. Cyril (Silverstone Electronics) Hay-
ward G4AHH rang up to say he had 
worked some interesting DX and was 
thinking of getting back on ATV. 
That was my prompt to get into the 

shack, and some stations were indeed 
heard on the calling channel working TV. 
Operation was quite orderly too, partly 
because a lot of people did not seem to 
have realised there was a lift on. (Sore 
point with some — the decent thing is to 
ring your mates, and I didn't!). 
The activity soon picked up and 

seemed to favour the east-west direc-
tion, with little heard north and south. 
Plenty of PAO contacts were made, 
notably with PE1DWA (Hans in Zoeter-
meer), and PE1DWQ (Frits at Hommerts). 
Grant Dixon G8CG K (Peterstow, Here-

fordshire) is probably best known as an 
SSTVer, but he has recently put together 
a fast-scan station as well. Using a few 
watts from a QQV03-20A transmitter he 
put out a good signal which reached 
G8G0Q/P out on the Mendip Hills, 40 
miles away. 
Grant is also constructing for 24cm FM. 

In his letter he mentions two other active 
stations in his neck of the woods who 
swap pictures on 70cm. These are Ray 
G6TSL  in  Ross-on-Wye  and  Peter 
G8WGD in Staunton. Soon to join them 
are John G1DIV (Cinderford), Mike 
GW1EDP (Monmouth) and Mervyn, who 
is an 'eyewig' at Upton Bishop and is 
studying for the RAE as a retirement 

project. Great — and good luck! 
Someone else who went out portable 

recently was Andy Goy G4HJD from Hull, 
the place with the independent phone 
system. 
With Nick G8PSE he took a station 

equipped for 2m, 70cm and 24cm to 
Caistor, 16km west of Grimsby. Sitting on 
a grass verge in the middle of nowhere 
they seemed to attract a lot of rain, but 
despite this all the equipment seemed to 
work well. G3VZV has swiped the list of 
stations they worked, so I can't go into 
this, but they seem to have had a good 
time despite the rain. 
With three ATV stations active in Hull 

they are looking for more contacts and 
are also building some BATC construc-
tion projects for 24cm FM. They travelled 
down to Leicester twice to work the 
repeater there but with no success (I 
believe it is broken, lads), and will try the 
Dunstable one next. That's dedication!. 
Mike Cox G8HUA writes from his new 

0TH at Scholes, Cleckheaton, in West 
Yorkshire to say that he is on the air 
again. All equipment is homebrew, 
starting with the CQ-TV122 exciter into a 
two-stage G4DYP linear, but using BLX67 
and BLX68 to get about 5 watts PEP. A 
2C39 linear is coming along. 

Nick G8PSE who went portable with G4HJD 
near Caistor 

For receive Mike has a MM upconver-
ter and a JVC CX-610 (these handy 
receiver/monitors do in fact tune 70cm — 
there is a preset pot for the varactor 
tuner inside, but then the tuning calibra-
tion is wrong). Antenna is a 21 element 
Tonna. 

Twenty four centimetres 
Returning to the start of this piece, the 

reason I was at Chris's place was to have 
my 12961T10 optimised at the bottom end 
of the band. 
The 12961T10 is a solid-state 10 watt PA 

which Chris makes. Taking an input of 1 
or 2 watts it produces 9 or 10, which 
means it is a very useful device for 
increasing the output from a Microwave 
Modules transverter or, say, one of the 
old Fortop TV transmitters. In my case, I 
use it to drive an EME twin-tube PA, 
which needs a fair bit of drive. 
As supplied the 12961T10 is set up for 

1296MHz and has virtually no gain at 1250. 

GM4GM/P, the Clyde Valley DX group who chose a site 2000 feet ASL 
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However, Chris did the trick with his 
magic twiddling sticks, and I have no 
hesitation in recommending this device 
now. 
Note that LMW Electronics also carry a 

comprehensive range of transistors, 
microwave trimmers, chip capacitors 
etc.  If you  are  into this  kind of 
construction you really ought to send off 
for his price list. The address is 102 
Stamford Street, Ratby, Leics LE6 OJU. 
It was, of course, a bit of luck that I had 

my 24cm gear back in time for the lift— it 
enabled me to make what I offer as the 
first TV QS0 on 24cm between England 
and the Netherlands. 
The station concerned was PE1DWO, 

Frits, while PE1HZR and PE1DWA were 
also on the band, though not seen here. 
There was a fair amount of fading and 

also diversity reception; PE1DWA was 
inaudible on two metres here, yet 
perfectly readable five miles away at 
G8UGU. 
All these Dutchmen were on Ancient 

Modulation, which meant I got out my 
trusty TVC1260/40 converter. Frits had to 
slope detect my signals. 
I have been passed an interesting 

letter  from  Jan-Martin  LA8AK. 
Apparently 70cm TV is not possible in 
Norway but 24cm is being examined. One 
amateur, LA4WN, is active on 24, and 
LA6LCA may be on the air later. They 
have already tried 3cm. Sound subcarrier 
was 7.5MHz, but they are changing to 
5.5MHz. How long will it take for us to 
follow suit, I wonder? 
Allan G8CMQ rang up from his Solent 

0TH to pass on some activity news from 
his part of the world. There is now 24cm 
activity all the way along the coast from 
Bournemouth to Brighton. Slight lifts — 
better on 24cm than on two metres — 
occurred on 16th and 19th August. On the 
Thursday John G6MPE (Brighton) got 
pictures to G4JQU in Southampton and 
G6XGH in Titchfield, using just 10 watts 
to a tripler. 
Apparently John can work Chichester 

and Havant all the time. F1EDM (still 
temporarily receive-only) and F3LP were 
also worked. Three days later Allan 
managed to get a signal from Martin 
G8K0E. Newish stations on 24 include 
G5NBX and G6CSX (Chichester) and 
G6RSV (Havant). There was also a 24cm 
TV walkabout demo at the Flight Refuell-
ing Hamfest. 
Activity in the Midlands is on the 

increase. There is a cluster of stations in 
the Greater Birmingham area, notably 
G3DFL,  G5KS  and  G8MTF.  George 
G4EUF at Markfield is getting his station 
together and G8BWC in Nottingham is 
receiving signals. 
A last word from Mike Cox G8HUA, who 

got a mention in the 70cm section. He 
says he has a Sandpiper 20 turn helix and 
is building the FM IF strip from CQ-TV122 
('good issue that one'). Anyone else on 24 
FM, he asks. Well? 

4,416 
Making Scotch VHS cassettes, showing the fresh tape just after it has been split. Bet he drinks 
Caning Black Label! 

Slow-scan TV 
I start the slow-scan section with an 

apology, to Richard G3WW. I accused 
SSTVers of having gone off the air for the 
last three months. Richard did indeed 
send in a report, and I am afraid this got 
lost in the PTH filing system (a pile of 
books and papers on the staircase 
waiting to go upstairs). 
Nonetheless, that was the only report 

received, and apart from some more 
notes from Richard I have received no 
other slow-scan info at all. (Having said 
that I have received by today's post lots 
of info from John G M6KJ D in Aberdeen; 
these will appear next month.) 
The 7th May was a red letter day for 

G3WW  as  he  reached  what  is 
undoubtedly a world record — 2000 
different two-way SSTV QS0s. Con-
gratulations Richard, this is no mean 
achievement, and I have not heard any 
challengers yet! 
Richard has been at it since November 

1972, and no doubt has added to this 
score in the meantime. The 2000th 
contact was to a new country, Iceland; 
Luftur TF3LJ was the lucky lad who was 
making his first two-way on SSTV. 
Richard has now worked 112 countries, 
all but 4 confirmed with QSL cards from 
the distant station. (I wish my contacts 
were as conscientious!). 
Equipment in use at G3WW is a Wraase 

SC-1 SSTV/FAX converter with KB442 
keyboard, a Seikosha GP-250X dot matrix 
printer, a Sony 10in b/w monitor and a 
Taxan 12in colour monitor; also a Robot 
400 (with several mods including 24 
second frame) plus two W9NTP memor-
ies for RGB colour. 
On the RF side, equipment includes an 

!corn 740, Heath SB220 linear, HyGain 
2058A, Mosley 3 element Elan beam and 
40/80m lazy H at 56ft. For 2m he has an FT-
221R with muTek front end and Dressler 
masthead preamp, and also a NAG 144XL 
linear and two 16 element Tonnas at 70 ft. 
Richard was prevented from visiting 

the BATC summer convention because 
of a meeting with Gerald ZS6BTD and 
Jeremy G3NOX to discuss the SSTV 
forum at this year's Dayton Hamvention. 
The different standards used for SSTV 
b/w and colour transmissions were 
considered later when Mel W6VLH and 
XYL visited Richard, who won Mel over to 
32 seconds b/w (I'm confused! When is 
someone going to explain all these 
competing standards and how you equip 
for them? What ever happened to good 
old 5FP7 tubes?!?). 
Richard's recent two-way 2m activity 

includes G3CCH, G4DYB, G4NJI, G4IHZ, 
G I4LKA, G8ASI, G3NOX and G3CDK. On 
and  around  14230 GM4TXX,  I2CEL, 
I3XQW, I6GKI, IOUVF, EA3BTG, EA3JY, 
EA8EV, EA8RP, F2RR, DL2GB. 

Other news 
Some enlightened suppliers are pro-

viding me with samples of their new 
offerings to review. Thanks — let's have 
more! 
From Malcolm Taylor G4YMT (8 Four 

Stones Grove, Edgbaston, Birmingham 
B5 7LW), comes a new testcard program 
for the 48K Sinclair Spectrum computer. 
Costing just £2.49 inclusive, it provides 
you with a colourful test pattern with 
bars, circle and digital clock. Flashing 
text is an option and callsign and 
talkback frequency are in clear letters. 
At this price you can't really go wrong 
(unless you are a programming genius, in 
which case you can probably do better 
yourself). 
I have also received a 24cm converter 

from Solent Scientific and a tunable 
24cm converter by Wood & Douglas to 
match their VIDIF strip. Both are recom-
mended and will be reviewed fully in 
these pages soon. Also coming up will be 
more operating news from Scotland: I've 
had so much this time I must hold some 
over. Please keep your letters coming, 
care of the editor, and I'll see you again 
next month. 
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DX-TV   
RECEPTION 

REPORTS 
Compiled by Keith Hamer and Garry Smith 

At the end of August, and with Autumn 
approaching, most DX-TV enthu-

siasts suddenly realise that the luxury of 
Sporadic-E reception experienced dur-
ing the summer is over for another year. 
Those exotics that were contemplated, 
but which never actually materialised, 
will have to wait until another time. 
The 1984 season was particularly 

memorable on two counts. The season 
was noticeably short, which no doubt 
disillusioned the beginners and dab-
blers. To compensate, however, there 
was a glut of exotics. These originated 
mainly from the Middle East, although 
Canadian system 'M' signals manifested 
themselves on channels A2, A3 and A4 on 
at least one occasion. 

Outstanding 'firsts' 
Several firsts occurred during the 

season, such as the classic Iranian 
channel E2 reception noted in East 
Anglia on May 24th, and also the channel 
E3 Aramco-TV (Dhahran) signals on the 
same day. The recently commissioned E3 
transmitter at Akarnaika in Greece 
meant a new country for most of us. 
Despite the outlet having an ERP of only 
1.58KW, it has been received far and wide 
at high signal levels. 
Arabic signals on E2 and E4 have 

puzzled a few lucky enthusiasts during 
openings to the south-east, but as yet 
no positive identification has been 
possible. One likely candidate is Egypt, 
as this country operates in Band I on 
these channels via two 900 watt transmit-
ters at Dumyat. 
During the Sporadic-E season we've 

had reports of a couple of firsts in Band 
III and at UHF via tropospheric propaga-

tion. From our Dutch correspondent, 
Gosta van der Linden, comes the news 
that a fellow DXer (Rijn Muntjewerff) 
noted a PM5534 test card from the north 
with  identification  which  confirmed 
reception of the new television service 
in the Faeroe Islands (see Service 
information). 
This was during the morning of June 

8th and emanated from the channel E6 
outlet at TOrshavn. The signal was very 
strong, which gives us every hope of 
reception in the UK during the coming 
months. 
Further up the scale, well into the UHF 

spectrum, a Leeds DXer has noted the 
American Forces Network (AFN-tv) ser-
vice from the Dutch base at Soesterberg 
on system 'M', channel 80. This corres-
ponds to our channel 71! Congratula-
tions to  all  those  concerned  and 
hopefully the rest of us will get a look in 
soon. 

Viewing during August 
Excellent Sporadic-E (SpE) conditions 

occurred during the first half of the 
month. On the 4th, Band I became 
jammed solid with signals for the entire 
day. Fortunately this was a Saturday, so 
most enthusiasts received something of 
interest. 
The band was open during the 5th too, 

with signals appearing from as early as 
0600BST until well into the evening. From 
the 11th onwards, anticyclonic condit-
ions produced enhanced tropospheric 
activity in Band III and throughout the 
whole of UHF. Most of the signals were of 
West German or Scandinavian origin and 
lasted until the 28th. Sporadic-E activity 
by this stage had almost completely 

disappeared, and even during the first 
few days of September activity was 
practically zero. 
Iceland has been somewhat of a rarity 

this season. In fact it didn't make an 
appearance here in Derby until August 
5th. Signals from RUV arrived on channel 
E4 from the Stykkisholmur outlet situ-
ated in the north-west of the country. The 
opening was already in progress upon 
switching on at 1250, when the PM5544 
test card was resolved by a number of 
DX-TV enthusiasts. 
On the 7th at 0750 a very weak PM5544 

was noted on E3 with the aerials facing 
the south-east during an opening to Italy. 
Incidentally, RAI were radiating a blank 
raster on channel  IA at the time. 
Unfortunately the mystery PM5544 test 
card eventually faded before being 
positively identified, but Greece or 
Jordan is suspected. 

Flashing caption 
Interesting observations occurred on 

the 9th, when the Russian current affairs 
programme F̀loboctn' finished at 0801 on 
channel  Al, followed  by a female 
announcer. The closedown clock was 
displayed, preceded by a flashing cap-
tion (in Russian, of course) warning 
viewers to switch off their sets. Test 
transmissions then appeared consisting 
of the monochrome 'letterbox' test 
pattern (see last month's R&EW). This 
ultimately switched to the electronic test 
card known as the 'Leningrad' pattern. 
An unusual feature of this test card was 

its identification towards the top. The 
number '28' appeared in lieu of the more 
usual 'UT 0167'. 

Reception reports 
The Icelandic reception of August 5th 

on channel E4 was noted by Chris Howles 
of Lichfield, despite the local BBC1 
Sutton Coldfield transmitter on B4 which 
is practically on his doorstep. 
Simon Hamer (Powys, Wales) also saw 

Iceland, but a few days later on the 9th at 
1940. He had to position his dipole 
vertically to receive this! The 5th was 
extremely active, and he succeeded in 
receiving the Italian RAI-1 transmitter at 
Torino on channel IC. 

The 'Leningrad' electronic test card from TSS in  Clock caption used by Magyar Televizio in  lndentification caption broadcast by by MTV-1 
Russia. Note the identification at the top  Hungary. A 'negative' version is also transmitted  (Hungary) and received via Sporadic-E 
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DX-TV   
Rumania on R3 was seen for the first 

time by Simon on the 6th, and a little 
closer to home the Austrian E4 outlet at 
Patscherkofel was noted — another first 
for Simon. 
A possible exotic appeared at 2020BST 

in the form of a coloured female 
announcer on channel E3. Unfortunately 
the signal was short-lived, but at 2105 on 
E4 a news programme was noted which 
ended with a globe complete with lines 
of latitude and longitude. 
Signals from Central and Eastern 

Europe continued well into the evening 
on the 11th, and of particular interest was 
the closedown of Soviet TV at 2255 
following the news. Czechoslovakian TV 
closed shortly after 2300, showing the 
flag during the national anthem. The 
closedown sequence was followed by 
the 'RS-KH' electronic test card. 
During the trops at the end of the 

month Simon monitored the FM radio 
band, and was rewarded on the 26th with 
Dutch programmes from NOS-1 on 87.70, 
87.85 and 88.0MHz, NOS-3 from Lopik on 
96.80MHz, and a Dutch pirate station on 
102.1MHz. The Flemish and  French 
speaking services from Belgium were 
heard on 102.8MHz and 102.4MHz respec-
tively. 

French signals 
Tony Harris (Fareham, Hampshire) has 

sent further details about his DX-TV 
installation which allows 'entertainment 
quality' pictures from France on a daily 
basis. His receiver is a multi-standard 
Luxor SX9 series (see last month's R&EIV 
for full details). Tony's experience in 
receiving the scrambled transmissions 
of 'Canal Plus' indicates that the vision or 
sound can be resolved, but not both. 
He was hoping to improve Band III 

reception by changing his Antiference 
MH308 Band I/III system to a Triax 
13-element Band III only array, but any 
improvement is negligible. A photo of 
the French test card is shown below. 

For recording French programmes 
Tony has located a source of multi-band 
PAUSECAM  video  recorders.  He's 
recently purchased a Blaupunkt VHS 
machine for £299.95 from a discount 
retailer called Al Hampshire Video, 
Stubbington  Green,  Fareham, 
Hampshire. 

SporadIC-E 
Graham Angel of Sheffield had a field-

day on the 4th during an all-day SpE 
opening. Two interesting signals, both 
on test card, came to light. 
The first was the Rumanian FuBK test 

pattern  on  channel  R2, with  'TVR 
BUCURESTI' displayed across the cen-
tral band. The second was a mystery 
identification on an FuBK pattern at 1130 
BST on channel E3. The inscription was 
'RTS', and since much of the activity 
involved south-eastern Europe every-
thing points to Yugoslavia. 
We aren't aware of such an identifica-

tion, but several other enthusiasts noted 
a rare Yugoslavian low-power relay 
(Pisvir E3 with 25W ERP) displaying the 
identification J̀RT SA1'. This originated 
from the studios of Radiotelevizija 
Sarajevo. We can only assume that 
Graham saw a different test card prior to 
the start of programmes. 
Clive Athowe (Blofield, Norfolk) has 

recently returned from the darkest 
jungles of Africa where television is 
unknown — well, almost! 
He's been on holiday to Tanzania and 

he was hoping to take a few snaps of the 
local TV, but unfortunately Mr Baird's 
invention hasn't caught on in that part of 
the world just yet. However, there is a TV 
service on the nearby island of Zanzibar 
where there is a UHF network. 
August was a particularly good month 

for tropospheric DX in Band III and UHF 
for Clive. Vertically polarised transmis-
sions from the British Forces Broadcas-
ting Service (BFBS) in West Germany 
were logged on the 21st and 22nd on 
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channels 40 and 49. 
Meanwhile, on the 21st, 25th and 27th, 

the AFRTS network from the American 
base at SHAPE in Belgium was seen on 
channel 34. The signal on the 21st 
consisted  of  colour  bars  on  the 
525-line/60Hz system 'M' standard. Prog-
rammes were seen on the 25th and 27th. 
There were trops in Band I too. On 

August 27th the Norwegian PM5534 test 
card appeared on E2 with the transmitter 
location 'GULEN' in the lower black 
rectangle. On E4 the PM5534 pattern was 
present from Bremanger. Norwegian 
test cards occupied every Band III 
channel during the same period; both 
the Bergen and Lyngdal PM5534 patterns 
were noted on E9. 
Clive mentioned that Ray Davies on the 

Norfolk coast received a Norwegian 
relay at UHF on channel E35 with the 
identification  'NORGE  BJERKREIM'. 
This shows what can be achieved at UHF 
with extremely low-power outlets, since 
all Norway's UHF transmitters have only 
a few watts ERP. 

Mystery 
We end our East Anglian report this 

month with a mystery. Clive and Ray 
noted the Belgian PM5544 on the 27th 
with 'BRT TV1' identification on channel 
E39. However, there aren't any BRT 
outlets listed on this channel! 
A long and extremely interesting 

account of the month has arrived from 
Kevin Jackson of Leeds. 
He's received Greece at long last on 

their news programme, which featured 
local items. This occurred during the 
hectic opening of the 4th. 
Prior to this he saw the low-power E3 

relay at Pisvir (Yugoslavia) radiating the 
FuBK test card with 'JRT SAI identifica-
tion, together with a floater, the more 
commonly  received  'JRT  BGRD  1' 
PM5534. The 10KW JRT transmitter on E4 
at Pelister (situated close to the Greek 
and Albanian borders) accompanied the 

The colour electronic test card radiated by DOR: F2 in East Germany  The French PM5544 test card with unusual identification 
(courtesy of Alessandro MQnger)  (courtesy of Tony Harris) 
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 DX-TV 
latter, displaying the 'JRT SKOPJE' 
PM5544. 
The trops of the 25th were so intense 

that Kevin's local transmitter at Emley 
Moor was virtually wiped out by Anglia 
TV from Sudbury. Not bad considering 
his domestic aerial is in line-of-site with 
Emley Moor. On the 26th he even 
managed to watch Dutch TV without an 
aerial connected! 

DX log for August 
We are featuring part of two logs this 

month; firstly the reception noted here in 
Derby: 
1/8/84: TVE (Spain) E3 with Olympic 
coverage; CST (Czechoslovakia) R2 with 
the 'CST 01 FuBK test card; TVP (Poland) 
R2 on dark PM5544 test card; DDR: Fl 
(East Germany) E4 from Cottbus radiat-
ing the electronic test card; RAI (Italy) IA 
on programmes; CST R2 with the 'SRI TV 
BRATISLAVA' PM5544. 
2/8/84: RAI IA on programmes. 
4/8/84: Band I jammed with signals 
throughout the day from most of Europe 
— see various reports for highlights. 
5/8/84: TSS (Russia) R1 and R2 at 
0600BST on progs; Switzerland E2 with 
'+PTT SRG1' FuBK at 0850; RAI IA and IB 
with religious service during the mor-
ning; TVE1 (Spain) E2 and E4; TVE2 E2 
with the GTE colour test card at 0956; 
RUV (Iceland) E4 on PM5544, very strong 
at times; unidentified news or current 
affairs programme with 'AHET' caption 
on R2— suspect Hungary or Czechoslova-
kia; ARD (West Germany) E2 on progs; 
JRT (Yugoslavia) E3 with a subtitled film 
at 1958. 
6/8/84: TSS R1 and R2 with progs at 0610; 
NRK (Norway) E2 on 'NORGE STEIGEN' 
PM5534; JRT E3 with commercials at 
1900; ORE (Austria) E2a with Olympic 
highlights at 1945; RAI IA on programmes 
from 2000 onwards. 
7/8/84: RAI  IA with a blank raster 
followed by the PM5544 at 0800; unidenti-
fied E3 PM5544 — suspect Jordan or 
Greece; TVE1 E2, E3 and E4 with various 
test patterns including the GTE test card, 
blank raster and colour bars within the 
space of 30 minutes; DDR:Fl E4 on test 
card; CST R1 and R2 with the 'RS-KH' 
pattern and 'CST 01' FuBK prior to the 

A news programme caption in cyrillic characters 
from Yugoslavia (via SpE) 

station opening sequence. 
8/8/84: RAI IA with programmes. 
9/8/84: TSS R1 and R2 with progs 
followed by closedown and test trans-
missions shortly after 0800; RAI IA on 
PM5544 at 0830. 
10/8/84: RAI IA on PM5544 from 0800 
onwards. 
11/8/64: Sporadic-E reception from East-
ern Europe on R1 and R2. Trops noted 
from the Netherlands on E4 (Lopik) and 
E5 (Smilde); trops from West Germany in 
Band III from Westdeutscher Rundfunk 
(WDR) on E9 (Langenberg) and Ell 
(Teutoburger Wald). 

The log for the second half of the 
month comes from Clive Athowe near 
Norwich: 
12/8/84: SR-1 (Sweden) E3 on progs; 
TVE1 E3 on GTE test card. 
14/8/84: TVE1 E2 on colour test card. 
15/8/84: TSS R1 and R2 with 'HOBOCTN' 
current affairs programme. 
16/8/84: West German trops; DDR: Fl E5 
(I nselsberg) with programmes. 
18/8/84: West German tropospherics. 
20/8/84: TSS R1 and R2 on programmes 
via SpE;TVE1 E3 on GTE test card; JRT E3 
with a subtitled programme; excellent 
reception  from  West  Germany  via 
enhanced tropospherics. 
21/8/84: Highlights of West German trop 
reception include BFBS on E40 and E49 
showing the PM5544 (both transmissions 
vertically polarised); AFRTS E34 (from 
SHAPE in Belgium) on colour bars—very 
strong signals; DDR:F2 on E34 from 
Brocken. 
22/8/84: DR (Denmark) E7 and E10 with 
programmes via trops; DDR: F2 E29 (from 
Schwerin) on test card; DDR: Fl Ell on 
programmes, also DDR: F2 on E34; West 
German trops including Norddeutscher 
Rundfunk (NOR-1) on E56 (transmitter 
unlisted). 
24/8/84: TVE1 on channels E2, E3 and E4 
with the GTE test card via Sporadic-E. 
25/8/84: Trops from West Germany on 
UHF; DDR: F2 E29 and E34 with the test 
card; DDR: Fl Ell and E37 with 'Kinder-
fernsehen' (children's programmes); DR 
E5, E7 and El0 radiating the 'DR 
DANMARK' PM5544; NRK (Norway) E9 
with 'LYNGDAL' PM5534; AFRTS E34 
(SHAPE). 
27/8/84: AFRTS E34 with programmes; 
many West German signals via trops; 
NRK on E2 from Gulen, E4 (Bremanger), 
E5 (Stord), E6 (Bjerkreim), E7 (Hovdef-
jell), E8 (Bokn), E9 (Bergen), E9 (Lyng-
dal), El0 (Skien) and Ell (Lonahorgi); DR 
E5, E7 and El0 on programmes; BRT 
(Belgium) on 'BRT TV1' PM5544 on 
channel E39! SR-2 (Sweden) E23 and E26 
plus SR-1 on E33 — all on programmes. 
28/8/84: DDR: Fl E5 on progs; SR-2 E24 
with 'TV2 SVERIGE' PM5534; SR-1 E33 on 
'TV1 SVERIGE' PM5534 test card. 
30/8/84: CST R1 and R2 with the 'RS-KH' 
EZO-type test card via Sporadic-E; TSS 
R1 and R2 (two stations on channel R1) 

with 'HOBOCTN'; SR-1 E2 with prog-
rammes. 

Beginner's DX guide re-launched 
In the October '84 issue of R& E1V we 

mentioned Simon Hamer's pamphlet 
called 'TV DX For Beginners'. It was 
originally published by North England 
Radio Club International, but this DX 
group recently disbanded and copies 
soon became unobtainable. 
Fortunately,  Simon's  original  text 

(together with a new selection of 
photographs) has been re-published in 
booklet form. The 8-page guide should 
prove to be very useful to all newcomers 
to DX-TV and is available from: HS 
Publications, 17 Collingham Gardens, 
Derby DE3 4FS. The price is £1.65, which 
includes postage and packing world-
wide via surface mail. 

Service information 
Faeroe Islands: The new TV service has 

been received by a DX-TV enthusiast in 
the Netherlands. The PM5544 electronic 
test card was seen with a digital clock 
and  the  identification  'SJONVARP 
FOROYA'. Full details about the trans-
mitters were given in the October issue 
of R& EIV. 
Mali: In West Africa the Mali TV service 

has opened its colour service. Technical 
assistance was given by Libya and there 
are currently two hours per week of 
colour TV using the SECAM system. 
Rumania: There is a new channel R6 

transmitter in service at Bucegi. The TVR 
outlet has an ERP of 150KW. According to 
the EBU in Belgium, TVR have taken out 
of service over 260 VHF transmitters at 
one fell swoop. However, it is thought by 
many DXers to be an erroneous listing. 
Netherlands: There are plans to start a 

third  NOS-TV network as soon as 
possible. All Dutch transmitters will be 
adapted for stereo sound between 1985 
and 1987. The system currently used by 
ZDF in West Germany will be employed. 
West Germany: The Norddeutscher 
Rundfunk (NDR-1) outlet at Malin on 
channel E53 has an ERP of 20KW and not 
20 watts as reported earlier. 
Spain: There are two new UHF transmit-

ters in service for the Madrid area on 
channels E49 and E55, both with 117KW 
ERP. Some enthusiasts are beginning to 
wonder if this means the demise of the 
RTVE channels E2 and E4 in Band I which 
serve the same area. At least the RTVE-2 
channel E2 outlet at Santiago seems 
safe, for the time being! 
Sweden:  Three  SR-1  transmitters 

formerly operating in Band I have moved 
to UHF.Ostmark, Svinesund and Hunne-
bostrand now radiate on channels E38, 
E28 and E59 respectively. 
This month's service information was 

kindly supplied by Gosta van der Linden 
(Netherlands), Alexander Wiese (West 
Germany) and the European Broadcas-
ting Union (Belgium). 
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Exchangeable type (via lid removal)  £795.00 
me3029 PSU unit for 2 doves  £115.00 

DIABLO/DRE 44-4000A/13 5+5 ex stock from  119100 
1000s of spares for S30,4000, 3200, HAWK ex stock 

Plus in house repair, refurbishing service 
Call for details or quotation 

7 
OVER 100,000 ITE MS INCLUDING: 

Intel 08085AH-2 £25.00 D8271 £65.00  FP1500 Heavy Duty 25 cps daisy wheel 
D8202 08257-5 8255 D3002  RS232 interface, bi directional printers, 

2732 EPRO M SPECIAL fully guaranteed  Brand New at £499.00 
450ns 53.75, 350ns 14.00, 300ns £4.5 1  CALL FOR M ORE DETAILS 

NOT LIME DATA VASE 

DISTEL© 
THE ORIGINAL FREE OF CHARGE dial up data base 
1000's of stock items and one off bargains 
ON LINE NOW- 300 baud, full duplex CCITT tones, 8 bit 
word, no parity 01-679 MO 

STILL IN STOCK 

A 

1000's OF 
BARGAINS 
FOR CALLER ell 

I I. YI  • t 

COMPUTER 'CAB' 
All in one quality computer 
cabinet with integral switched 
mode PSU, Mains filtering, and twin fan cooling. 
Originally made for the famous DEC PDPS 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 Dim 19" wide 16" deep 10.5" high. 
Useable area 16"w 10.5:h 11.5"cf. 
Also available LESS PSU, with FANS etc. Internal dim. 
19 w. 16"cl, 10.5"h. EMUS. Carriage 8, insurance £9.50. 

' Vs As  c  AVE 
Ke7ipczou, r; hot  -'sRA  Oal  N 014 % pr .tleAsEis L.En al 2 5 0  SUPER PRINTER SCOOP 
cooling fans 
ETRI SeXU01 Dim. 92 u92 x 25 mm. 
Miniature 240 v equipment fan complete with 
finger guard £9.95. 

LD .113-3AR Dim. 3" x 3" a 2.5" compact  • 
very quiet running 240 v operation. NEW E8,95 
SUHLER 69.11.22. 8-16 v DC micro 
miniature reversible fan, Uses a brushless 
servo motor for extremely high air flow, 
almost silent running and guaranteed 10.000 
hr life. Measures only 62 x62 x22 mm. 
Current cost £32.00. OUR PRICE ONLY 
£1 2.95 complete with data. 
MUFFIN-CENTAUR standard 4" x4" x 1.25" 
fan supplied tested EX EQUIPMENT 240 vat 
£6.25 or 110 vat £4.95 or BRAND NEW 240v 
If 10.50. 1000's of other fans Ex Stock 
II for Details. Post & Packing on all fans £1.6 

'UAL 5" DISK DRIVES 
Current, quality, professional product of a 
major computer company, comprising 
2 x40 track MPI or Shugart FULLY BBC 
COMPATIBLE single sided drives in a 
compact, attractively styled, grey ABS 
structured case with internal switched 
mode PSU. The PSU was intended to drive 
both drives and an intelligent Z80 controller 
with over 70 ic's. The controller has been 
removed leaving ample space and current 
on the +, -5, +12 and -12 supply for all 
your future expansion requirements. 
Supplied tested with 90 day guarantee in 
BRAND NEW condition with cable for BBC 
micro. Ex Stock at only£259.00 
+ £10.00 carr. Limited Quantity Only 

GE TERM/PRINTER 
A massive purchase of these desk tor) 
printer -terminals enables us to offer you 
these quality 30 cps printers at a SUPER 
LOW PRICE against their original cost of 
over £1000. Unit comprises of full QWERTY, 
electronic keyboard and printer mech with 
print face similar to correspondence quality 
typewriter. Venable forms tractor unit 
enables full width - up to 13.5" 120 column 
paper, upper - lower case. standard RS232 
serial interlace, internal vertical and 
horizontal tab settings, standard ribbon 
adjustable baud rates quiet operation plus 
many other features Supplied complete 
with manual Guaranteed working E130.00 or 
untested £55.00, optional floor stand £1250 
Carr & Ins £10.00. 

DATA MODEMS 

099  
ct 

BRANDCEN 0N1 73 2 
The "Do Everything Printer' at a price that will 
NEVER be repeated. Standard CENTRONICS 
parallel interface for direct connection to BBC, 

ORIC, DRAGON etc. Superb print quality with full 
pin addressable graphics and 4 type fonts plus 

j  HIGH DEFINITION internal PROPORTIONAL SPACED 
•=1 MODE for WORD PROCESSOR applications. 80-132 

•  columns, single sheet, sprocket or roll paper handling plus 
much more. Available ONLY from DISPLAY ELECTRONICS 
at the ridiculous price of ONLY Elf"... + VAT Complete with 
full manual etc. Limited quantity -Hurry while stocks last. 

Options. Interface cable (specify) for BBC, °RIC, 
DRAGON or CENTRONICS 36 way plg £12.50. Spare ribbon 
£3.50 each BBC graphics screen dump utility program £8:60. 

Carriage and Ins. £10.00 + VAT 

Join the communications revolution with our 
range of EX TELECOM data modems. Made to 
most Stringent spec and designed to operate 
for 24 hrs per day Units are made to the 
CCITT tone spec With RS232 'Jo levels via 
a 25 way 'D. skt Units are sold in a tested 
and working condition with data Permission 
may be required for connection to PO lines 
MODEM 201 Compact unit f or use with 
MiC BONET. PRESTEL or TELECOM GOLD 
etc 2 wire Uirecl connect 75 baud transmit 
1200 baud receive Data i/o via RS232 '0 
socket Guaranteed working with data £4995 
MODEM 20-2 same as 20-1 but 75 bairn 
receive 1200 baud transmit £130.00 
TRANSDATA 307A 300 baud acoustic 
coupler RS232 i/o £95.00 brand new C £4.50 
NEW D5L2123 Multi Standard modem 
selectable V21 300-300 bps, V23 75-1200, 
V23 1200-75 full duplex. Or 1200-1200 half 
duplex modes. FuN auto answer via modem or 
CPU. LED status indicators. CALL or ANS 
modes Switchablis CCITT or SELL 103 
202. Housed in ABS case size only 2.5" x 8.5" 
x 9. C285.00 + VAT 
For further data or details on other EX STOCK 
modems contact sales office. 

Carriage on all modems £10.00 + VAT. 

SPECIAL 300 BAUD MODEM OFFER 
Another GIGANTIC purchase of these EX BRITISH TELECOM, BRAND 
NE W or little used 28 data modems allows US to make the FINAL 
REDUCTION, and for YOU to join 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  4  • CALL, ANSWER and AUTO modes 
• Full remote control  • Standard R5232 serial interface 
• CCITT tone standards  NOW ONLY  e• Built in test switching 
• Supplied with full data  £29.93  • 240v Mains operation 
• Modular construction  • 1 year full guarantee 
• Direct isolated connection  VI 9%1 • Just 2 wires to comma, line 

Order now- while stocks last. Carriage and Ins. £10.00 

8" 19MB WINCHESTER DISK DRIVE 
Made in the UK by a subsidiary of the World's largest disk drive manufacturer. 
This BRAND NE W "end of line" unit offers an outstanding opportunity to add a 
MASSIVE 19 mb of storage to your computer system. Superbly constructed 
on a heavy die cast chassis the DRE 3100 utilises 3 x 8" plattens in a dust 
free cavity. All drive functions are controlled by microprocessor electronics 
using an INTEL 8035 cpu and TTL support logic. Data to the outside world is 

via two comprehensive 8 bit TTL level bi directional data busses with full status 
reporting for ease of interfacing. Many features such as Av. seek time 35 ms, 
512 bytes per sector, +24, -24 and +5 v DC supply, plug in card system, and 

compact size of approx. 19cm H x 21cm Wand 42cm D etc, etc, make this item 
a real snip. 

Units are BRAND NE W and BOXED and sold at a FRACTION of original cost 
- hence unguaranteed. Complete with 150 page manual, circuits and 
applications guide. 

ONLY £225.00 Carriage £10.00 

Suitable power supply unit - sold ONLY with drive £39.95. 

PROFESSIONAL KEYSOARD OFFER 
An advantageous purchase of brand new surplus allows a great OWERTY, full travel, 
chassis keyboard otter at tractions of their onginal costs. 
ALPHAMERIC 7204/80 full ASCII 60 key, upper, lower + control key, parallel TTL 
output plus strobe. Dim 12" x 6" +58-12 DC. £.79.50. 
DEC LA34 Uncoded keyboard with 67 quality, GOLD, normally open switches on 
standard X, Y matrix. Complete with 3 LED indicators & i/o cable - ideal micro 
conversions etc. pcb DIM 15" x 4.5" £24.95  Carriage on keyboards £3.00. 

66% DISCOUNT 
ELECTRONIC 
COMPONENTS 
EQUIPMENT 

Due to our massive bulk purchasing programme which enables us to bring you the best possthle 
bargains. we have thousands of I C s. Transistors. Relays. Caps. PC B s 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 PARCEL OF A 
LIFETIME Thousands of components at 'giveaway prices, Guaranteed to be w orth 
at least 3 times what you pay. Unbeatable value" Sold by weight 

2.5kIs E4.25 + pp £1.25  5kIs f5.90 + £1.80  1 
10kIs £10.25 + pp £2.25  20 kls El7.50 + £4.75 

MS PLUS VAT 

BUDGET RANGE 
VIDEO MONITORS 
At a price YOU can afford, our range of EX 
EQUIPMENT video monitors defy 
competition!! All are for 240v working with 
standard composite video input. Units are 
pre tested and set for up to 80 col use on 
BBC micro. Even where MINOR screen 
burns MAY exist - normal data displays are 
unaffected. 

1000's SOLD TO DATE 
9" HITACHI very compact fully cased. dim. 
21cm H x 21cm W x 22cm D. Black_and 
white screen  E44.95 
12" KGM 320-321, high bandwidth input, 
will display up to 132 columns x 25 lines. 
Housed in attractive fully enclosed 
brushed alloy case. B/W only £32.95 
GREEN screenE39.95 
24" KGM large screen black & white 
monitor fully enclosed in light alloy case. 
OIdeatsgh_ogil mhops, clubs etc. 
NLY E5 
14" BRAND NE W Novex COLOUR type 
NC1414-CL. Many exacting features such 
as RGB TTL and composite video input, 
GREEN TEXT key, internal speaker and 
audio amp. Even finished in BBC micro 
matching colours. Fully guaranteed. 
ONLY E799.00 
Carriage and ins on ALL videos £10.00 

SEMICONDUCTOR 
'GRAB BAGS' 

Mixed Semis amazing value contents 
include transistors, digital, linear. IC's triaes, 
diodes, bridge recs., etc. etc All devices 
guaranteed brand new full spec. with man.u-
facturers markings, fully guaranteed. 
50+ E2.95 100+ E5.15. 
TTL 74 Series A gigantic purchase of an 
"across the board" range of 74 TTL series 
IC's enables us to offer 100+ mixed 
"mostly TTL" grab bags at a price which two 
or three chips in the bag would nnormally 
cost to buy Fully guaranteed all I C's full 
spec. 100+ E9.90 200+ E12.30 300+ U9.50 

55 DEC CORNER 
BA11-MB 3.5" Box, PSU, LTC  £385.00 
DH11-AD 16 x RS232 DMA 
interface  £2100.00 

DLV11-J 4 x EIA interface  £310.00 
DUP11 Sych. Serial data i/o  £650.00 
DZ11-B 8 line RS232 mux board £650.00 
LA36 Decwriter EIA or 20 ma loop £270.00 
LAXX-N W LA180 8S232 serial interface 
and buffer option  £130.00 

LAX34-AL LA34 tractor feed  £85.00 
MS11-JP Unibus 32 kb Ram  £80.00 
MS11-LB Unibus 128 kb Ram  £450.00 
MS11-LD Unibus 256 kb Ram  £850.00 
MSC4804 Qbus (Equiv MSV11-L) 
256 kb  £499.00 

PDP11/05 Cpu, Ram, i/o, etc.  £450.00 
PDP11/40 Cpu, 124k MMU  £1850.00 
RT11 vet. 38 documentation kit  £70.00 
RK05-J 2.5 Mb disk drives  £650.00 
KL8JA PDP 8 async i/o  £1 7500 
MI8E PDP 8 Bootstrap option  £75.00 
VT50 VDU and Keyboard - 
current loop  £175.00 

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

AllpricesquotedareforU.  Memland,Paid cash with orderin PoundsStirling PLUSVAT.Minimumordervalue n.00,MinimumCredit 
Card orderE10.00. Minimum BONAFIDE account orders from Government depts, Schools, Universities and established companies 
MBAS Where post and packing not indicated please ADD £1.00. + VAT Warehouse open Mon-Fn 930- 5,30. Sat 10.15-5.30 
We reservii the right to change prices andspecifications without notice. Trade, Bulk and Expert enquiries welcome. 

_ Cs CrTOrssnrr 32 Bigqin Way, Upper Norwood, London SE19 3XF 
' LLLL I I\ UI  Telephone 01-679 4414 Telex 27924 
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LISTENERS 
By Frank A Baldwin 
All times in GMT, bold figures indicate the frequency in KHz 
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I n this opening section I 
would like to bring to the 
attention of my readers one of 
the two inland countries on 
the South American conti-
nent, Bolivia. 
Now Bolivia, for the compa-

ratively  inexperienced 
listener, is not all that easy to 
log. This is partly because 
most of the transmitters are 
low powered, ranging from 
1 to 5KW, and partly because 
many are co-channel with 
other Latin American sta-
tions. 
Additionally one must be 

something of an insomniac if 
any success is to be achieved, 
the early hours of the morning 
being the best time to log 
Bolivians — and I mean early 
hours, from 0001 onwards. 
The Republic of Bolivia is 

sited in western South Amer-
ica, the official capital being 
Sucre but La Paz being the 
political and commercial cen-
tre of the country. 
The eastern part of Bolivia 
is tropical, the northern part 
is set in rain forests drained 
by rivers of the Amazon basin, 
the south merges into the 
Chaco  and  the  west  is 
Andean. In the south-west is a 
large salt plain, while in the 
north-west is the basin of 
Lake Titicaca. 
The main centres of popula-

tion,  industry  and  com-
munication facilities lie on 
the high, wind-swept plateau 
(Altiplano)  and  between 
mountain ranges and in the 
valleys. Their time is minus 4 
hours GMT. 
So much for the back-

ground; now on with some of 
the Bolivian stations on the 
60 metre band. 
The stations listed here are 

those retrieved from the com-
puter memory bank, and are 
believed by the writer to be 
currently operating and cap-
able of being logged here in 
the UK, with some persist-
ence and not a little luck. 

Radio Emisoras Bolivia 
At the LF end of the band we 

commence with Radio Emi-

soras Bolivia in Oruro, on 4755 
where it operates from 0900 
(Sunday from 1000) to 1600 
and from 2300 (variable) to 
0300 (variable to as late as 
0430). Sunday from 1000 to 
sign-off continuous, and all 
with a power of 5KW. This one 
is fairly regularly reported in 
the SWL press, although I 
must confess that it has not 
been entered into my logbook 
as yet. However, there is a 
snag when searching for sig-
nals from this station — the 
frequency can vary from 4753 
up to 4756, so listen for the 
station identification before 
making that logbook entry. 

Radio Nueva America 
On 4797 there is a Bolivian I 

listen to regularly, this being 
Radio Nueva America located 
in La Paz and mentioned in 
these columns from time to 
time. The schedule is from 
1000 to 0400 (Sunday from 1100 
to 2300) with a power of 1KW. 
The snag? Yes, once again 
the frequency is variable, the 
nominal being 4795. 

Radio Santa Ana 
A few KHz up the band and 

listed on 4805, but actually 
measured by the writer on 
4803.6 on two recent occa-
sions, is Radio Santa Ana in 
Yacuma. R Santa Ana is on the 
air from 1100 to 1800 and from 
2115 to 0100 but the closing 
time is variable to as late as 
0400. This one has been 
logged twice recently just 
after midnight, with a reason-
ably good signal for the 1KW 
transmitter used and also, of 
course, because on the chan-
nel shown it is in the clear — 
and that makes a change! 

Radio Grigota 
Somewhere between the 

limits 4832-4836 you may be 
able to locate Radio Grigota, 
Santa  Cruz,  currently 
reported to be operating on 
the first mentioned channel. 
It is listed as being on the air 
from 1000 (Sunday from 1100) 
to 0300 with a power of 5KW, 
but you will have great dif-

ficulty separating this one 
from the co-channel Emisora 
Radio Reloj in San Jose, 
Costa Rica, which operates 
from 1100 to 0800 and often 
around-the-clock. 

Radio Fides 
On 4845 there is Radio 

Fides, La Paz, with a 5KW 
transmitter operating from 
0900 (variable) to 1730 and 
from 2230 to 0300, the snag 
here  being  co-channel  R 
Bucaramanga,  Colombia, 
with a 10KW signal and a 24-
hour schedule. 

Radio Norte 
If you tune to 4925 at the 

right time and with Lady Luck 
smiling upon you, there will 
be some sounds from Radio 

AFRICA 

Norte,  Montero,  with  its 
1.5KW transmitter operating 
from 2200 to 0230 (Sunday 1200 
to 2000); but the channel is a 
crowded one, there being two 
Brazilians and a Colombian 
on a frequency dominated by 
the Brazilians. 
In the next issue I will be 

dealing with some more Boli-
vians on the 60m band and 
also some even more difficult 
ones on the 90m band, but 
meanwhile don't forget to 
listen for those signals now 
arriving here from the Far 
East and South East Asia 
around the 1530 to 1630GMT 
mark. 
The  other  land-locked 

country on the South Amer-
ican continent? Oh yes — it is 
Paraguay. 

AROUND THE DIAL 

Egypt 
Cairo on 9850 at 1415, OM 

with the station identifica-
tion, OM and YL with some 
announcements then music 
in the local style, all in the 
Domestic Service which is 
entirely in Arabic on this 
channel from 1400 to 2245. 

Gabon 
NHK (Nippon Hoso Kyokai) 

Tokyo relay on 21695 at 1509, 
OM with a newscast then 
station identification and a 
programme all in English and 
directed to the Americas, 
Europe, and the Far and 
Middle East from 1500 to 1600. 

Kenya 
Nairobi on 4885 at 1833, OM 

with a talk in a local vernacu-
lar. This is the North Eastern 
and Coastal Service which 
operates from 0250 to 0630 
and from 1330 to 2020 with a 
power of 5KW, featuring a 
newscast in Swahili on each 
hour with  programmes in 
Somali and vernaculars at 
other times. This channel 
replaces that of 4934 in order 
to avoid interference from the 
Nigerian  Educational  Ser-
vice, Lagos, on 4932. 

Paged° 
Lagos on 4990 at 0557, OM 

with a pep talk in English 
about cleaning up the coun-
tryside and good citizenship, 
the interval signal (talking 
drum and other drums), time 
pips then OM with the station 
identification and the local 
news in English. This is Chan-
nel 1 which operates in both 
English and vernaculars and 
is on the air from 0400 to 1000 
and from 1700 to 2310 with a 
power of 20KW. 

South Africa 
Johannesburg on 4835 at 

0410, OM with a talk in English 
all about his apparently well-
stocked crocodile farm! This 
station operates entirely in 
English and is scheduled on 
the air from 0348 (Saturday 
from 0430, Sunday from 0500) 
to 0700 and from 1520 to 2220 
with a power of 100KW. 

THE AMERICAS 
Brazil 
Radio  Difusora  do 

Maranhao, Sao Luis on 4755 at 
0100, OM with the station 
identification in Portuguese, 
promos, a jingle and then 
some local pops on records. 
This one is on a 24-hour 
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schedule and has a power of 
2KW. 
Radio Jornal do Brasil, Rio 

de Janeiro on 4875 at 0245, 
OM station identification, fre-
quencies, announcements all 
in Portuguese then into a 
sports commentary. RJ do 
Brasil on this channel is listed 
on the air from 0900 to 0500 
with a power of 10KW. 
Radio Marajoara, Belem on 
4955 at 0224, OM with a sports 
commentary in Portuguese. 
The schedule is from 0830 to 
0300 and the power is 10KW. 

Colombia 
Ondas  del  Meta,  Vi I la-

vicencio on 4885 at 0553, YL 
with a local pop song, pop 
music, OM with announce-
ments and station identifica-
tion at 0600. 
Ondas del Meta has a power 

of 5KW and operates from 
1000 (variable from 0900) to 
0500 (variable from 0330) but 
sometimes around-the-clock 
— just to confuse us all 
presumably! 

Ecuador 
Radio Popular, Cuenca on 
4800 at 0430, OM station 
identification, YL with a song 
in Spanish. Cuenca is on the 
air from 1000 through to 0700 
but on occasions works a 24-
hour stint — all part of the fun 
when logging LA stations. 
The power is 5KW. 
HCJB Quito on 15250 at 

0100, OM with the station 
identification in English in an 
announced continuous Engl-
ish programme on this chan-
nel, no target area stated and 
not in parallel on 15155. 

Guatemala 
Radio Tezulutlan, Coban on 
4835 at 0150, YL with the 
Rosary in Spanish. The sche-
dule of this Guatemalan is 
from 1100 to 1600 and from 
2100 to 0230 with a power of 
3KW. 

Nethedands Antilles 
Bonaire on 17605 at 2101, 

OM with a pop song during an 
English programme intended 
for Central and West Africa 
and recently timed from 2030 
to 2120. 
Bonaire on 21685 at 1930, YL 

with the station identification 
and a newscast in the Dutch 
programme  directed  to 
Europe and North West Africa 
from 1930 to 2025. 

Venezuela 
Radio  Mundial,  Ciudad 

Bolivar on 4770 at 0102, OM 
with a folk song in Spanish 
complete with  local style 
orchestral backing. The sche-
dule is from 0900 to 0400 and 
the power is 1KW. 
Radio Tachira, San Cristo-

bal on 4830 at 0325, OM with 
promos, YL with a jingle then 
some  typical  local  style 
music. This one operates 
from 0900 (variable to 1000) to 
0400 with a power of 10KW. 

ASIA 
China 
Xinjiang PBS, Urumqi on 
5060 at  0050,  YL  with 
announcements in Mongo-
lian, guitar-type instrumental 
music, YL with songs. This is 
the Home Service which also 
relays Radio Beijing program-
mes in Mongolian, scheduled 
from 0000 to 0515 and from 
1130 to 1650 with a power of 
50 KW. 
Radio Beijing on 10260 at 

1520,  European  classical 
music in the Domestic 2nd 
Programme which is on this 
frequency from 0700 to 1558. 
Radio Beijing on 11600 at 

1417, OM with a talk about 
ship building technology in 
China  during  an  English 
transmission for South Asia 
and timed on this channel 
from 1400 to 1500. 

India 
AIR (All India Radio) Hyder-

abad on 4800 at 0054, music in 
the local style in a programme 
of the South Regional Service 
which is on this channel from 
0025 to 0215 and from 1200 
(March to April from 1130) to 
1740. Listen for the newscast 
in English at 0032, 1530 and at 
1730. The power is 10KW. 
AIR Delhi on 9950 at 1403, YL 

with a newscast in Nepalese 
then  station  identification 
and OM with a newscast in 
Bengali (1405 to 1415), all in 
the Domestic Service. 

Israel 
Jerusalem on 15585 at 1911, 

OM with a talk about local 
politics in an English pre-
sentation to Africa, Europe 
and North America, sche-
duled from 1900 to 1930. 
Jerusalem on 17685 at 1010, 

OM with a newscast in the 
English  programme  for 
Australasia, East Asia, the 
Middle  East,  Europe  and 

North America and timed 
from 1000 to 1030, this being a 
relay of the Domestic Service 
Network 'A'. 

Kuwait 
Radio Kuwait on 21675 at 

1249, Arabic songs and music 
in an Arabic programme for 
Europe,  North Africa and 
North America, timed from 
0815 to 1300. 

Pakistan 
PBC Rawalpindi on 5010 at 

0047, OM with quotations from 
the Holy Quran. This is the 
Home Service which is on the 
air from 0045 (December to 
March from 0130) to 0430 and 
from 1500 to 1800 with a power 
of 10KW. The frequency at 
times can vary down to 5005. 
PBC Islamabad on 21800 at 

1022, YL with the Urdu prog-
ramme for the UK, scheduled 
from 0715 to 1100. This one is 
usually on 21802. 

Turkey 
Ankara on 15220 at 2057, YL 

with songs then OMs with a 
discussion during the Turkish 
transmission  intended  for 
Turks  abroad  in Western 
Europe, the Middle East and 
North Africa, scheduled on 
this frequency from 0400 to 
2200. 

EUROPE 
Finland 
Helsinki on 6120 at 0828, OM 

with a talk in Finnish in a relay 
of the Domestic Service to 
Europe, scheduled from 0700 
to 0955. 

West Germany 
Cologne on 6075 at 0950, 

OM with a sports commentary 
in the German programme for 
Australasia and Europe. 

Netherlands 
Hilversum on 6045 at 0956, 

OM with a talk about gas and 
other energy costs, all in an 
English  transmission  for 
Europe and scheduled from 
0930 to 1020. 
Hilversum on  15560 at 

2030, YL with the station 
identification, OM with news 
comment in a programme for 
Central and West Africa. 

SOUTH EAST ASIA 
Australia 
Melbourne on 6035 at 1920, 

OMs with a discussion about 
Australian taxes and bank 

facilities during an English 
programme for Africa which 
may be heard on this channel 
from 1800 to 2200. 
Melbourne on 15165 at 0112, 

OM with announcements in 
English then YL with a ballad 
in an English programme on 
this frequency from 0100 to 
0930. 

CLANDESTINE 
Voice of the Libyan People 

on 15040 at 1858, OM with a 
talk in Arabic, OM station 
identification at 1900 then 
some Arabic type music, all 
with an overlay of a jammer 
sounding something like an 
American police car siren. 
The schedule is from 1755 to 
0330 and has also been logged 
in parallel on 11685. 

NOW LOG THIS 
Radio Cuarto Centenario, 

Tupiza, Bolivia on 5030 at 
0025, YL with a ballad, some 
typical Bolivian music then 
OM with announcements and 
identification in Spanish at 
0030. The power is 1KW and 
the schedule is from 2130 to 
0100 evening slot (Saturday 
until 0300) but be careful — 
Radio  Los  Andes  in 
Huamachoco, Peru also oper-
ates on this channel at 5KW 
but tends to come through 
somewhat  later  here  in 
Europe. 
Radio Difusora San Martin, 

Tarapoto, Peru on a measured 
4810.5 at 0347, OM with a song 
in Spanish, local style music 
then  OM  with  announce-
ments  including  Peruvian 
place-names. The schedule is 
from 0930 to 0500 (Sunday 
until 0300) but — here we go 
again — sometimes on a 24-
hour schedule. The power is 
1KW. 

NOW HEAR THESE 
Radio Nueva America, La 

Paz, Bolivia on a measured 
4797 at 0340, local orchestra 
with folk music, YLs songs in 
Spanish. The schedule is from 
1000 (Sunday from 1100) to 
0400 (Sunday until 2300). The 
power is 1KW. 
Radio  Madre  de  Dios, 

Puerto Maldonado, Peru on 
4950 at 0111, OM with a long 
political harangue in Spanish. 
This Peruvian is on the air 
from 1100 (variable to 1030) to 
0200 (variable to 0230) and the 
power is 5KW. The frequency 
can also vary to 4951. IR* 
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 NEXT ISSUE  

Radio& 
Electronics 
For all aspects of practical amateur radio 

CANAL PLUS 
Nigel Cawthorne GaIXF describes Europe's first VHF/UHF pay-TV service 

RUSSIAN SATELLITE SIGNAL RECEPTION 
Receiving and processing equipment used to decode 
VHF signals from the USSR's navigation satellites 

A NIGHT IN THE CELLS 
A few suggestions to help keep your batteries healthy 

PRINCIPLES OF Z80 MORSE DECODING 
Dr M A Kiam-Laine tackles the problems of decoding 

Morse signals using a computer 

DATA FILE 
Ray Marston continues with the opto-electronics theme and looks at LED 

sequencer and analogue-value indicator circuits 

PHASED VERTICAL ARRAYS 
A computer program for the design and modelling 

of phased vertical antenna systems 

PLUS all the usual features! 
New products • News • Reception reports ... 

DON'T MISS the January issue - on sale 13th December 

To be sure of your copy of Radio & Electronics World, complete the 
newsagents order form in this issue or take out a subscription 
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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 

PRACTICAL ELECTRONICS 
By Barry Woo hard 
This  is  the  second, 

expanded  edition  of  an 
introduction to electronics, 
which  was  originally 
developed  as  a training 
course  'Electronics  for 
Electricians'. 
It was written to give an 

outline of the components 
used in industrial electronics, 
with a view to aiding electri-
cians with little or no know-
ledge of modern electronics 
in learning about recognition, 
ratings, associated circuitry 
and typical applications. It 
subsequently proved useful 
to a rather wider range of 
people and was therefore 
expanded to include a more 
useful range of components, 
techniques and exercises. 
An  essentially  practical 

rather than theoretical book, 
this volume is very easy to 
follow (the author's view is 
that to gain a 'working know-
ledge' of electronics, 'practi-
cal experience is essential'). 
There are many clear dia-
grams, and numerous exer-
cises and examples. 
Although written primarily 

for professionals this book 
should be immensely useful 
to a great many people with a 
less 'formal' interest in practi-
cal electronics. Some readers 
will not be able to work 
through all the exercises, 
lacking  the  prerequisite 
equipment  (a  dual-trace 
oscilloscope, for example), 
but nevertheless there is a 
great deal to be learned from 
this text. 

McGraw-Hill Book Company 
(UK) Ltd, £6.95. 

COMPUTER TERMINOLOGY 
EXPLAINED 

By I D Pool 
The last few years have 

seen some remarkable adv-
ances in computer technol-
ogy. What was once an expen-
sive tool for scientists and 
large organisations can now 

be seen, albeit in slightly 
smaller form, in countless 
ordinary  households 
throughout the country. 
However, along with the 

increasing  accessibility  of 
microcomputers a whole new 
language has been built up 
which can be immensely con-
fusing to those unfamiliar 
with computers. 
This book has been written 

with the aim of providing a 
useful explanation of many 
terms associated with home 
computers. Also included are 
some of the terms used in 
connection with mini and 
mainframe computers. 
The book is certainly not 

comprehensive, nor does it 
claim to be (there are, by a 
very rough estimation, just 

over four hundred entries in 
the alphabetical  glossary), 
but the book is clearly written 
and informative. 
There is a tendency, com-

mon  amongst  authors  in 
specialist fields, to assume 
too great a knowledge on the 
part of the reader. However, 
in this book the tendency is 
only  slight;  certainly  any 
absolute  beginner  should 
first read a good explanatory 
textbook, after which this 
volume will prove a most 
useful aid. 
This is not to say that more 

experienced  users  cannot 
benefit from this publication, 
but inevitably the more adv-
anced the computer user the 
less he can gain from a list as 
limited as this. 

There is a useful BASIC 
reference guide after the 
alphabetical section, outlin-
ing most of the common 
BASIC commands, and then 
two appendices listing ASCII 
codes and control codes. 

Bernard Babani (Publishing) 
Ltd, £1.95. 

AN INTRODUCTION TO 
PROGRAMMING THE 
AMSTRAD CPC464 

By RA &J W Penfold 
The  recently  introduced 

Amstrad CPC464 uses a varia-
tion of BASIC called Locomo-
tive BASIC. 
This has a large range of 

useful commands available to 
support the good graphics 
and sound of this machine, 
and although a BASIC variant 
of this complexity can be a 
little  intimidating  to  the 
beginner, the authors claim 
that mastery of the various 
instructions  and  functions 
need not be too difficult, 
given the proper approach as 
demonstrated by this book. 
Given the apparently excel-

lent value represented by the 
Amstrad machine there will 
be many purchasers of this 
computer  amongst  home 
micro users, and no doubt a 
reasonable number will be 
first-time  buyers.  Conse-
quently a good guide to 
programming will be of great 
benefit. 
The authors have tried, as 

far as possible, to comple-
ment the information sup-
plied by the manufacturer 
rather than just duplicate it. 
As usual with these authors 

the text is clearly arranged 
and easy to follow, but with 
this publisher the reproduc-
tion of the listings often 
leaves a little to be desired in 
terms of attractive presenta-
tion although they are easily 
readable,  and  of  course 
informative. 

Bernard Babani (Publishing) 
Ltd, £2.25. 
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INTRODUCING PASCAL 
By Boris Allan 
Pascal  has  become  a 

relatively popular computer 
language for microcompu-
ters.  It  was  originally 
developed to promote a sim-
ple, logical approach to prog-
ramming. 
This book is intended to 

give the reader who knows 
nothing of Pascal a 'map of 
the territory', as well as giving 
a deeper understanding to 
the experienced reader, an 
understanding  sometimes 
not gained from traditional 
teaching techniques. 
After an outline of Pascal's 

origins, the author describes 
the language with clarity, 
taking the view that despite 
its structure Pascal program-
mes are as easy to write badly 
as with any other language. 
The variants emphasised 

are Standard and UCSD Pas-
cal,  and  the  appendices 
include a brief outline of 
Modular M-2, a descendant of 
Pascal. 
The treatment of Fl LEs and 

PACKED data structures is 
brief, due to their depend-
ence on the particular com-
puter used, and VARIANT 
data records are ignored as 
the author feels they have 
little practical application. 
An interesting point is the 

author's instructions in the 
preface to read the book from 
beginning to end, without 
skipping  sections.  If this 
advice was always given and 
followed, a great many mis-
takes  could  probably  be 
avoided. 

Granada Publishing, £6.95 

MSX — AN INTRODUCTION 
By Jonathan Pearce & Gra-

ham Bland. 
With the introduction of the 

MSX standard this autumn 
there will inevitably be a 
corresponding wealth of liter-
ature on programming the 
new machines, of which MSX 
—an introduction is the first to 
reach us. 
This book begins with an 

introduction to computers in 
general, which is written with 
the  assumption  that  the 
reader is entirely ignorant of 
computer  hardware,  and 
gives a clear outline of the 
terminology. 
Following this introduction 

the MSX — BASIC commands 
are described one by one, in 
order to give the reader a 
knowledge of their functions 
before actually starting to 
programme.  The  program-
ming techniques are then 
covered; their treatment is 
both  understandable  and 
logical. 
There are chapters later in 

the book devoted to the 
graphics and music capability 
of MSX — BASIC, claimed to 
be its most powerful features. 
The scope of the book does 
not include machine code 
programming,  which  thus 
avoids the possibility of con-
fusing the absolute beginner 
(MSX machines, incidentally, 
use  the  Z80A  micro-
processor). 
The book is available in two 

forms. It can be purchased on 
its own, or as part of a 
software pack with a cassette 
of MSX— BASIC programmes. 

Century  Communications, 
£7.95 (book only) or £12.95 
(book and cassette). 

PRACTICAL ROBOTICS AND 
INTERFACING FOR THE 

SPECTRUM 
By A A Berk 
In this book Dr Berk aims to 

give an introduction to robo-
tics and interfacing using the 
Spectrum computer. 
After  defining  for  the 

reader  what  'robotics' 
actually means (and dispell-

ing all sci-fi B-movie miscon-
ceptions!), he builds on the 
Spectrum user's knowledge 
of the machine to outline the 
simple electronic techniques 
which can be used to con-
struct computer peripherals 
at low cost. 
There are practical exam-

ples included (which do not 
tie up the Spectrum full-time 
—the machine is still available 
for its ordinary uses), and in 
the programming BASIC is 
used throughout. 
The book is well-written 

and understandable, and for 
the many readers who are 
primarily computer  enthu-
siasts rather than electronic 
home-constructors one of the 
appendices is a relatively 
long introduction to electro-
nics,  components,  and 
soldering. 
It is a very interesting book; 

considering the number of 
Spectrum  owners  about 
maybe we'll soon be tripping 
over a multitude of home-
constructed robots! 

Granada Publishing, £5.95. 

CATALOGUES 
Electrovalue 
The latest catalogue from 

Electrovalue is now available. 
This catalogue is published 
three times a year and issued 
free on request. The latest 
edition is the largest yet in 
terms of items stocked, and is 
available  by  writing  or 

telephoning the company. 
Electro value Ltd, St Jude's 
Road,  Engle field  Green, 
Eg ham, Surrey TW20 OHB .Tel: 
(0784) 33603 

CIrkit 
The first Cirkit catalogue 

has now been published, and 
replaces that previously pub-
lished under the name of 
Ambit. It features a range of 
kits  and  components 
expanded over the previous 
Ambit range, and contains 
three discount vouchers for 
orders in excess of £15. It 
costs 85p and is available 
from newsagents or direct 
from the company. 
Cirkit Holdings PLC, Park 
Lane,  Broxboume,  Herts 
EN10 7NQ. Tel: (0992) 444111 

Ross Electronics 
The 1985 products cata-

logue from Ross Electronics 
has been enlarged to include 
a greatly increased range of 
home computer accessories, 
including floppy disc head 
cleaners, interface adapters, 
cables and connectors. The 
60 page, full colour publica-
tion  also  features  mic-
rophones, intercoms, head-
phones, test equipment etc. 
The  Ross  headphones 

range,  plus  various  mic-
rophones, is also featured in a 
separate 12 page brochure. 
Both publications are avail-
able free of charge. 
Ross Electronics, 49/53 Pan-
cras Road, London NW1 2QB. 
Tel: 01 278 6371 

Mitel 
With the recent opening of 

the thick film hybrid manu-
facturing facility at Caldicot, 
Gwent, Mitel Semiconductor 
has produced an 8-page, full 
colour brochure describing 
the capability of the new 
plant. 
Producing a comprehen-

sive range of analogue and 
digital hybrids for telecom 
applications, Mite! Semicon-
ductor also provides a custom 
design service for outside 
customers, and has the manu-
facturing capacity to produce 
over 3 million hybrid devices 
per year. 
Copies of the brochure may 

be obtained from: 
Mitel  Semiconductor, 

Severn bridge  Estate, 
Ports kewett, Newport, Gwent 
NP6 4YR. Tel: (0291) 423355 
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Radio &  BACK ISSUE SERVICE 
Eleamnicsd 
For all aspects of practical amateur radio 

ARAB 1984 
Designs — One Night's Work (IF 
Oscillator) ; HF Linear Amplifier; The 
Piano Keyer — only £5 for Perfect 
Morse;  Peak-Reading  LED  RF 
Wattmeter;  Speech  and  the 
Computer — Make the Beeb Micro 
Talk!;  2 Metre  Tiger  Antenna. 
Features — Hall Effect Devices — 
Exploiting  Magnetisms' Effect on 
Conductors;  Data  File —  CMOS 
Bilateral Switches and Multiplexer/ 
Demultiplexer ICs;  Data Brief-TO 
2002A Linear IC 

AUGUST 1904 
Projects - High Quality Directional 
Coupler, a coupler for frequencies 
above 432 MHz; Q0V06-40A Linear 
amplifier, a 100 watt valve linear 
amplifier; 40ft Tilt-over and extending 
mast, a home construction project; 
One night's work, adapting a portable 
typewriter;  BBC  Micro  volume 
control; TV and Video  interface. 
Features  -  Twenty  Questions; 
Sporadic-E propagation; Data File - 
Audio amplifiers; BBC Micro Morse 
tutor;  Improving  Resistors;  Data 
Communication;  Computing 
Transmission Lines 

All issues from October 1981 onwards are still available, with the exceptions of 
January 1982 and February 1982. All orders must be pre-paid, the cost of each issue 
being £1.00 inclusive of postage and packing. A contents index spanning the issues 
from October 1981 to September 1983 is available on receipt of a stamped 
addressed envelope. To ensure that you don't miss any future issues, we suggest 
that you place a regular order with your newsagent or complete the subscription 
order form found in this issue. 

MAY 1964 
Projects -One Week's Work (VHF/ 
UHF Frequency Meter); Spectrum 
Analyser Update; Assembling a Logic 
Probe Signal Generator; 2 Metre 
J-Stick Aerial; SX-200 Relative S-
Meter. 
Features - Data File - 46466 Phase-
Locked  Loop  CMOS  IC;  Hamey 
HM203-4  Oscilloscope  review;  A 
Beginners Guide to Meteor Scatter 
Propagation;  High  &  Low 
Measurements  -  A  Guide  to 
Measuring Outside the Conventional 
Ranges 

-f Radio& 
Electronics 

Won'd 

SEPTOMIER 1964 
Projects  Low Power Transmitter, an 
80m  CW  design;  AM  RAD,  an 
experimental  signal  generator; 
Spectrum Analyser, further update on 
this project; Five Station Scanner, an 
add on unit for the 720 channel 
airband receiver. 
Features- Computing Inductances, a 
program for winding coils; Data File, 
a look at alarm systems; Satellite 
Update,  more  information  about 
weather satellites; Noise, a look at 
this  electronic  phenomenon; 
Distance and Bearing Program, an aid 
for  station  location;  Super-
Transmatch, a review of Tau Systems 
ATU kit. 

JUNE 1984 
Projects  -  Microprocessor 
Controlled Dot Matrix Printer; One 
Nights Work - Replacement Plug-in 
Module for 2532 EPROM; A low-cost 
Frequency  Standard;  Radio 
Frequency Bridge;  Modifying the 
RGB Interface for the Ferguson 1X90. 
Features  -  High  Speed  Data 
Transmission; Trio-Kenwood TS-430S 
Transceiver;  ZX  Spectrum  uata 
Transmission Program; Data File - 
National Semiconductors LM Range 
of Dual Audio-Preamplifier ICs; Data 
Brief - MC 1648 (SL 1648) Voltage 
Controlled  Oscillator;  HP41CX 
Calculator Review 

OCTOBER 1984 
Projects — Base Mic, construct this 
processor controlled accessory; One 
night's work, build an indoor UHF TV 
aerial. 
Features  —  Modems,  the  link 
between computers and radio; Non-
linear elements, a look at multipliers; 
Data File, continuing the look at 
alarm systems; SSTV for the BBC 
Micro, getting started in this mode; 
Testing! Testingl how to use your test 
gear: multimeters. 

JULY 1084 
Projects — VLF converter, a unit for 
the very low frequency; Teleprinter 
Terminal Interface; Multifunction Test 
Instrument, a versatile piece of test 
equipment; Building the Fortop TVT-
437; Improving Indoor Aerials, getting 
better reception without an aerial 
amplifier; Logic Probe for CMOS and 
TTL's. 
Features;  Amplicon  Digital  Panel 
Printer;  Oscar  10;  Yaesu  FC102 
Review; Data File — audio power 
amplifiers; Images of the World, a new 
publication review. 

--Radio& 
Electronics 

NOV MABER 1964 
Features - cellular mobile  radio; 
computing attenuators for calculating 
resistance  values;  small  aerials, 
coping with problems of space; 27-
29MHz  conversions;  Data  File, 
concluding the series on security 
systems; FETs - a beginner's guide; 
Non-Linear elements, log and anti-log; 
OSO, interesting contacts from clubs 
and individuals; ATV on the air, with a 
look at a range of aerials for the 
average pocket. 

RADIO & ELECTRONICS WORLD 
TO:  Back  Issues  Department  • Radio 
Electronics  World  • Sovereign  House 
Brentwood • Essex • CM14 4SE 

BACK ISSUE ORDER FORM 
&  PLEASE SUPPLY: (state month and year of issue/s 
•  required) [NOTE: January & February 1982 issues not 

available] 

NAME•   

ADDRESS'   

 POST CODE   

PAYMENT ENCLOSED: 

at £1.00 each 

Cheques should be made payable to Radio A Electronics World. Overseas payment by 
International Money Order or credit card 

CREDIT CARD PAYMENT: 153 171 LI 

SIGNATURE   

I I I 
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FREE CLASSIFIED ADS 
FREE CLASSIFIED ADS CAN WORK FOR YOU 

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

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

FOR SALE 

• New unwanted components for sale, mostly 
electrolytic capacitors plus some resistors and 
transistors, 100+ items. £2.50. Also plans for small 
radio transmitter. £1. Guitar phaser by Watford 
Electronics in unpainted strong metal case with 
control intensity and on/off foot switch. £15 + £1.50 
P&P. Fuzz box £9.14 pin IC sockets, 5 for 60p, 8 pin 
50p, 741 ICs 5 for 80p, NE555 5 for 90p, some new 
radio valves still boxed. Send SAE. D Martin, 29 St 
John's Close, Leatherhead, Surrey. 
• Xtal calibrator LF, 5 valves, mains operated, 10in 
x 7in x 6in, audio output, frequency and input coax 
sockets, HC6U and B7G Xtal holders £9. RAF Xtal 
monitor, 6 internal, 1 external 10X holders, 
requires batteries or PSU £5. Various 10X, HC6U, 
B7G Xtals, for both units, available at extra cost 2m 
%wave ring plane mobile antenna, plus boss, 11ft 
coax, and PL259 plug. £12. 2m 5-element yagi. £5. 
Ancient Cossor valve operated double beam 
oscilloscope, tatty but working. Heavy, so must 
collect, £6. Osker block miniature SWR meter, £4. 
Eagle footswitch plus cable, £2. Xtal mike with 1m 
cable and standard jack plug, silver matt. £4. 
Various valves, Xtals, meters, coils and variable 
capacitors. State wants, buyers collect, or add 
P&P. Contact: A W McNeill, 40 Turnpike Road, 
Newbury, Berks RG13 3AS. Tel: Newbury 40750. 
• Eddystone 830/9 receiver with synthesiser 
inputs, first class set, 300KHz to 30.5MHz. £130 ono. 
Eddystone 930/X receivers; one 80MHz to 117MHz, 
other 117MHz to 172MHz, AM/FM, self-contained 
mains PSU and speaker, small size. £25 each or £45 
pair. (All plus carriage if required). Also CDU150 
oscilloscope; 30MHz dual-beam. £125 ono. Prefer 
buyer collect. Drybrough, G8HEV, Mounts Lane, 
Newnham, Daventry, Northants NN11 6ES. Tel: 
(0327) 703964 
• KW2000A complete mic LPF spare PA valves. 
£150. Buyer collects or pays carriage. Tel: R 
Duesbury, (0783) 284050. 
• Print your own QSLs with a Gestetner Duplica-
tor 360, good working order, clean condition. £50 
ono. Car head rests. £5. Singer electric typewriter 
with RTTY punch tape. £5 (needs attention). 
Garden gate waney panelled, 4ft high 3ft wide. £15 
ono. Tel: Tamworth 51591. 
,U Automatic telephone recorder unit which when 
used with a standard cassette player, will 
automatically stop/start cassette and record two-
way conversation. £25. Tel: Worcester (0905) 
840995. 
IN Ten digit, desk top calculator with a concealed 
micro transmitter. Transmitter is operated by 
touch switch on rear of case. Will transmit room 
conversation to a VHF receiver up to 300 yards 
away. A real James Bond play toy. £85. Tel: (0905) 
840995. 
• Powerful, rechargeable hand lamp with a 1,000ft 
beam, ideal for power cuts etc. Complete with 
mains charger and internal 6V 8amp hour sealed 
rechargeable battery. £40. Torch will pay for itself 
many times over when compared to a dry battery 
one, 16 hours use on one charge. Tel: (0905) 840995. 
• Cordless, rechargeable, hand-held soldering 
iron with charger. As new £25. Tel: (0905) 840995. 
IN Drake TR7A with PS7 power supply, latest 
model, boxed. £850. Drake MN7 ATU £125. Drake 
SP75 speech processor £50. Trio TR9000 2 metre 
multimode with PSU control unit and speaker. 
£250. Dressler D200S 1KW 2 metre linear with 
GaAsFET preamp and interface. £600. Various 
Drake accessories inc mobile mounts etc. Rotator 
beams etc. Bryan, 410 Manchester Road, Sheffield. 
Tel: (0742) 666169 (evenings). 
III Oscilloscope tube for Telequipment D83. Good 
working order. £150 ono, postage and packing paid 
by seller. Tel: (050 16) 231 (Scotland). 

Send to: Radio & Eioctronica Wodd, Sovereign House, Brentwood, Essex 
CM14 4SE. 

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

III Shure 444D microphone, excellent condition 
dual impedance 50K or 500K auto vox lockdown 
extending neck etc. Cost £50 sell for £30 ono or 
swap for small two metre receiver FM or anything 
interesting, ie ATV receive converter etc. Tel: Pete 
01-789 1913. 
• Buzzers on small PCB 3in x 13/4in with 4 
resistors, 3 diodes, 2 capacitors, 1 transistor with 4 
screw terminals one common, one soft, one med, 
one loud, tones new. £2 each. Crocodile clips 11/2 in 
long, 10 for £2. D Martin, 29 St John's Close, 
Leatherhead, Surrey. 
• Instrument wire 7/36 1.2mm O/D, over twelve 
different colours. Sample willingly sent. Over 
25,000 yards. £250. J A Sanders, Mullions, South 
Street, Walton, Somerset. Tel: (0458) 43056. 
• Marconi 600ohm variable attenuator. Cossor 4in 
CRTs 89 series, suitable 1035, 1049 etc. General 
radio VHF oscillator 65-500MHz. Flight Four 
transistor radio, includes air band. Offers on all 
above. Cooper, 11 Radical Ride, Wokingham, 
Berks RG11 4UH. Tel: (0734) 734312. 
• FT101Z transceiver, fitted FM, 9-band model. 
Complete with fan, desk mike, spare (new) valves, 
immaculate condition. £390 plus carriage or buyer 
collects. N M Lister, G4LVP. Tel: Hitchin (0462) 
58728 (after 6.30pm or weekends). 
• AVO signal  generator CT378A, 2-250MHz, 
almost new condition. £55. Tektronix 545A dual 
trace oscilloscope delay sweep, superb condition. 
£125. Texas silent 700 printer. £35. Caine Electro-
nics pulse generator 1Hz-10MHz. £15. Advance J1A 
audio oscillator. £25. Tektronix 536 X-Y 10MHz 
oscilloscope. £120. Philips power supply 35 volts 2 
amps (twice). £25. HP DVM £20. Tektronix 575 curve 
tracer for transistors. £120. Several manuals for 
Tektronix 500 series. Tel: 01-868 4221 
• Motorola CD100 9 ch UHF mobile with cradle, 
fitted preamp tone-burst SU8 RB13 R14 manuals. 
£130 or WHY. R B Lever, 4 Hambleton View, 
Wigginton, York YO3 8PN. Tel: (0904) 768545. 
• Ham International JUMBO II, mint condition, 
26.965-28.305 plus legal FM band, EPROM coder 
fitted, easily modified for full 10m, AM/FM 
USB/LSB, 20W PEP base station. £150 ono. Will 
deliver within 50 miles of Ayrshire or buyer 
collects. Tel: (0294) 75050 (after 6.30pm) leaving 
your telephone number. 
• 3 valve radios, 2 working, wooden cabinets, 
Goldring deck, Garrard deck. Mr T W Baggot, The 
Flat, Oddington House, Moreton-in-Marsh, Glos 
GL56 OUP. Tel: (0451) 31722 
• Bargain Toshiba RPF11L portable receiver, FM, 
MW, LW, and 8 short wave bands, signal strength 
meter, ideal for DX enthusiast, overall perform-
ance very good, mint condition, in original 
packing, earphone and carrying case. £50 ono. To 
include postage/carriage. John Lightfoot, 32 
Woolley Drive, Bradford-on-Avon, Wiltshire BA15 
1AU. Tel: (022 16) 3654. 
• Grundig Satellit 3400, 21 tuning ranges, LED 
frequency counter, SSB, FM with 6 pre-selector 
keys, battery/mains. £190. Tel: Wem (0939) 32714. 
• Yaesu FR5OB amateur band receiver Q multi-
plier fitted, good order. £70. G4ORS. Tel: Rushden 
314250. (Northants). 
• 10FM mobile system, modified DNT M4OFM, 
with crystal filter, 100KHz shift, 3SK88 front end, 50 
watt amp, base loaded antenna, connecting leads 
and manual etc. £65. Chris G4UKF. Tel: (0935) 
823475 (mornings or weekends). 
• Ferguson TX90 37140 RGB monitor conversion, 
as per R&EW Jan 1984, PCB only £5 or complete kit 
of parts £25. Cheques: A S Warne, 113 Queens 
Road, Vicars Cross, Chester, Cheshire. 
• PU adaptor for Rogers Cadet amplifier MkI II, 
blue, 47Kohms, 10mV RIAA. Ferrograph 632 stereo 
2 track, 2 channel, Papst drive motor fitted, re-

valved, plus 5 reels of Maxel I UDXLI tape, superb 
sound, mechanics bargain. £120. Mr J Townsend, 
89 High Street, Barry, South Wales CF6 8DY. 
• ETI 5600 stereo synthesiser, digital keyboard, 5 
oscillators, 900 socket patch panel, 5 mixers, 
joystick, echo/reverb, may be micro controlled, 
complete with foot pedal, foot switch, chrome 
stand, teak cabinet, headphones. Very good 
condition, hardly used, with instruction and 
construction manuals. £380. Tel: Paul (0458) 42022 
or call 32 Brookleigh Road, Street, Somerset. 
(Evenings). 
• Creed 75RP teleprinter, good condition. £30. 
Tel: (0202) 708065 (Poole). 
• Teletype ASR33 type by Westrex with tape 
reader, punch, paper feed and pedestal. £40. Pulse 
generator Ericsson PRF 10Hz-100KHz, 4 - 500 4 
width, mV steps to 50V, either polarity. £40. Tel: 
Slough 45939. 
• New semiconductors in packs comprising 25 
BC550, 751N4148, 25 12 Zeners, 19 I N4002 for £3 per 
pack or two packs for £5. New 1/4W resistors in 
packs of 210 made up equally from 30 values for £1 
or two packs for £1.60. Iambic keyer with paddle. 
£10. Infra-red/Ultra violet lamp as new. £15. G 
Martorano. Tel: (0664) 500228. 
II Data logger Solartron contains DVM 20mV to 
1KV and display, digital clock, channel scanner, 
punch drive, all as separate sub-chassis with own 
power supplies. £45. Tel: Slough 45939. 
• Trio TW4000A dual FM bander, absolutely mint 
and complete. £440. Also Yaesu FT207R with slow 
nicad car charger, speaker/mic YM-24A mint and 
complete. £150. Jaybeam  D5/2m. £25 buyer 
collects. Tel: Colin Mitchell. Stafford 661771 
(evenings). 
• Teleprinter. Built-in paper tape, Friden Flex-
owriter model 1F, working, includes spare parts, 
needs 110V ac. Buyer inspects and collects or 
arranges carriage. First reasonable offer secures. 
Godfrey, G4GLM, 63 The Drive, Edgware, Mid-
dlesex HA8 8PS. Tel: 01-958 5113 (evenings or 
weekends). 
• Trio TR-2300 2m synthesised portable FM 1W 
transceiver. 80 channels, repeater shift, tone 
burst. All furnished accessories plus nicads, 
service manual, packing box. Little used. £95. 
Wood and Douglas 144FM10B 1.5W to 10W 2m (auto 
c/o) power amp kit, (unbuilt). £15. Texas TI 99/4A 
computer, joysticks, solid state software - Munch 
Man, Household Budget Management. £45. Will 
split. Chris. Tel: Bourne End 26177 (near Maiden-
head). 
• Relays 50V ac 3-way £1. Geared 50V ac motors £2. 
Foot switch £2. Electronic counter £2. Micro-
switches, single or mounted £1 each. Crystal 
492.59KHz £2. 240V in 24V out 12amp transformer 
£10. 240V in, 110V out 10amp £10. Various projector 
lamps. 9.5mm Patheson with films, excellent £60. 
RCA 16mm mag/opt £150. 16mm cartoons, offers. 
Cosmica C mount F1.4 25mm £30. 16mm silent 
projector/camera £40. 10 100V transformers £15. 
16mm rewind £10. Pair telephones £8. Grundig 
stereo chassis £5. Various transformers, transis-
tors, diodes, capacitors, resistors, valves, all kinds. 
2 Pairs stereo earphones. Calculator £5. Viewmas-
ter viewer 10 3-reel packets £7. Interested in 
exchange. Contact: J H Williams, 5 Fern Road, St 
Leonards, East Sussex. 
III 2 PYE vanguards, as new, High band 1 
Eddystone 770R 19 to 165MHz VHF receiver 
working.Offers for above.Will deliver locally.M 
Nimmo, 58 Manor Place, Edinburgh EH3 7EH. Tel 
031 226 2807 Evenings. 
• Creed 15B teleprinter (Current Model) com-
plete with PSU and tape punch and reader, vgc. 
Only 400 hours running time. Offers, or Exchange 
for general coverage receiver or scanner. Tel 0475 
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FREE CLASSIFIED AD 

FOR SALE 
38998 After 6pm 
• Westrex teletype and punch and reader-240V 
works well £30. Avo valve tester type 160, good 
cond £30. Sony ICF7600D multiband Rx, as new 
£149.All items inc p&p replies by mail only please. 
• Beresford,  16 Crown  Road,  Mar!pit Hill, 
Edenbridge,Kent,TN8 6AW 
• CV1596 double beam tube 4" new surplus 
perfect £10 inc postage.Teleton 20 + 20 stereo amp 
new condition G203 £25 Inc postage surplus to 
requirement.Write Mr G Cox T Hollingcross Lane 
Glossop Derby SK138JQ 
• Two Eddystone S880 receivers 500KHz to 
30.5MHz in 30 bands, £175 each, £300 the two. J 
Cooper Church-Field Road, Outwell Wisbech 
Cambs PE148RL. Tel 0945 773558 
• Complete PCB kit from artwork to assembled 
board using photo positive technics. Full instruc-
tions included plus developer, Etchant, drill,UV 
exposure unit (self contained),PCB holder for 
drilling and assembly and more only £90.00. One 
only  everything  brand  new,  ring  for 
details:Chelmsford 262807 evenings 
• FT 290R muTek front end auto T/BRST nicads 
speaker Mic £220, F1790R Auto tone burst nicads 
£220,pair for £425. Exidy Sorcerer 48K computer 
plus green screen monitor. Half new price for a 
super machine £420. Kermode, 56 Brantwood Road 
Bradford 9.Tel 0274 497438 
• Sony ICF7600D portable FM/LW/MW/SW,PLL 
synthesized receiver, direct, scan, or preset 
tuning.  Mains/battery.  Worldwide  coverage. 
Includes transformer, Nicads, manual, still boxed 
as brand new. Comet price £170 accept first £145. 
Tel: Sheffield (0246) 410545 
• Digital multimeter, Altai KD55C, with case, mint 
condition and little used, £26. 500V Evershed 
Vignoles Megger, excellent condition, with heavy 
leather case, £35, Mennell, 2 Sutcliffe Close, 
London NW11 6NT. Tel: 01 455 2666 
• Yamaha PS55 Portatone keyboard cost over 
£500 will exchange for HF transceiver FT101ZD or 
similar R19, must have digital freq readout. 
Keyboard in mint condition only few months old. 
Tel: 0203 393010 after six pm. 
• Yaesu FC902 ATU and MD1B8 top of the Yaesu 
range desk scan microphone. £100 cash for both in 
excellent condition or straight swop for Datong 
FL3 audio filter, contact 0269 844061 anytime. 
• Tektronix scope. Type 454 60MHz bandwidth. 
Two channel. Dual timebase. Solid state. Recently 
serviced. Condition almost as new. Selling with 
two full probe kits and manual and circuit 
diagrams. Good tube. Very good value for £300 Tel: 
0555 840409 
• CRT DG7 132 — boxed and unused £25 plus 
postage. Mr W Mawson, 8 Elsdon Drive, Forest 
Hall, Newcastle Upon Tyne NE12 9RH. Tel: 0632 
662082 
• FT290 two years old. Little use with Nicads 
charger, Slim-Jim and 10M of RG8 cable. £220 ono 
Tel: Watford (0923) 27047 
• Dish aerial  on stand 6ft diam excellent 
condition £100. Low loss coax cable RG213/U 12ft 
long £10. Tel: Bassingham 231 evenings. 
• FLDX500 80-10m transistor must sell going QRT 
good cond. FRDX500 80-10m receiver FM fitted, 
buyer collects or carriage at cost. Glasgow area 
£275 for both. Will split if necessary also Tandy 
TRS80 16K £80 only bought May 1984. GM4ELV 
QTHr 
• Trio R1000 full SW coverage 0-30 excellent 
condition, £200. No offers, this is a bargain. 
Eddystone 870A valve SW Rx mainly b/cast use 
offers around £50. Mr A Roxbee, 25 Toms Croft, 
Turners Hill, Hemel Hempstead, Herts HP2 4LL. 
Tel: 0442 66968 
• Yaesu FT290R, boxed, plus Nicads, mobile 
mount, flexible aerial, £180. Tel: 01 994 8361 
• TRIO TS-510 SSB transceiver 3.5-29.7MHz, PS-
510 ac power supply, remote VFO 5-D, desk 
microphone Shure model 444 and others. Not used 
for 4 years, perfect working order offers invited, 
Tel: 0703 767346, 7 Bassett Gres, West Bassett, 
Southampton SO1 
• !corn R70 receiver £330, Heathkit 4 amp 13.8 volt 

PSU £20, Emoto 103 SAX rotator light HF large VHF 
£45, Wood and Douglas 2 metre synthesiser 2 
assembled PCB with thumb wheels £30, Wood and 
Douglas 2 metre FM receiver £50, Tel: Williams 
0376 23604 
III Spectrum Maplin keyboard £17, ZX81 anti-
wobble connector for RAM pack £6, quantity of 
Spectrum software all originals Jet Set Willy £3, 
Hunter Killer £3, 3-D Golf £2, Horace and the 
Spiders £1.70, Penetrator £2, 3-0 Tank £2, and 
others Tel: Robert, 01 907 2253 
• Barlow XCR30 £40. Leader LSG17 £40. Fidelity 
CB2000 with speaker and SWR £35, Plustron TVR5D 
£65. Teleq D52 25, Mr Hill, Midhurst 3632 after 7pm. 
• Trio R2000 receiver mint condition, super radio 
with many facilities, must go to make way for HF-
TX set up. £325 ovno Tel: Stan on (0602) 875413 after 
6pm 
• Sagant EL4OX compressed 80/40M trap dipole, 
80ft long, with balun and carry bag. Ideal /P, 
adjustable without cutting, £19. Azimuth dual LCD, 
clock, 12 and 24 hour displays, extra large digits, 
extruded al i case £16. G3ZPF QTHr 
• AOR 2001 Rx scanner 25% 550MHz no gaps. AM 
WFM NFM. 12V mains complete with power supply. 
Boxed brand new £295. G4WFJ Dave Tel: 051 678 
5346 
• If you require service information for any 
electronic equipment then I may be able to help. 
Over ten years I have accumulated a considerable 
private library covering all manner of equipment 
from vintage wireless to video recorders. From 
trannies to tellies, in fact practically anything 
electronic of any make and age. I am willing to get 
copies done for anyone who wants them. Please 
write stating what your equipment is and I will see 
if I can help. Please include SAE with your enquiry 
Mr M Small, 8 Cherry Tree Road, Chinnor, 
Oxfordshire OX9 4QY 
• Have DX-TV Antiference MH473 aerial for VHF 
bands 1 and 3 in box. Also 160ft RU8 low-loss cable. 
plus Realistic Pro-47 scanner 10 ham 10 maritime 
fitted crystals. Would sell or exchange for any 
scanner covers airbands 108 to 138 would prefer 
SX200N, John Freely, 71 Harris Drive, Orrell, 
Bootle, Liverpool L20 L26LF Tel: 051 922 9632 
anytime 
• Oscilloscope for sale. Telequipment D67A 
25MHz dual trace with two time bases giving 
delayed, intensified or mixed sweep. Two vertical 
amplifiers with FET inputs. Little used. Less than 
half price at £350. Tel: 0525 221 187 
• Yaesu FRG7700 mem with FRT7700 ATU FRA 
7700 active ant and FRV7700140-170MHz converter 
very nice unit in immaculate condition bargain 
£425 ono WHY. Tel: 07048 77322 
• 150W high pressure Xenon arc lamp with 
housing and power supply £150; or as part of 
complete spectrofluorimeter containing stepper 
motor-driven excitation and emission grating 
monochromators, photomultiplier, analogue dis-
play and control unit, recorder output, CCT 
diagram £450; or exchange for HF station or WHY. 
Tel: 01 593 3617 evenings 
• TDK 71200 handheld 143-149MHz complete with 
Nicads charger and case 1/4 watts output £100 or 
would exchange for 2 metre mobile rig cash 
adjustment if required Tel: Harlow (0279) 26647 
• Tandy Model 100 portable computer, video 
monitor, Trio R2000 general coverage receiver, 
range of items of modern UK military manpacks, 
linear amplifiers, ATUs, and accessories by Racal 
and Redifon, all in excellent condition. Approx 100 
other smaller items SAE for full list, please see 
also my 'Wanted' ad in this issue. R.J. Sayers, 
G81YK, 40 Royal Oak Drive, Leegomery, Telford, 
Shropshire, TF14SS. 
• CR tube (3in) with mu-metal screen, base 
mount and viewing hood £3, Woden UM1 modula-
tion transformer with details of connections £2. 
RSGB VHF-UHF manual (1969) £1. Surplus radio 
equipment conversion manual (BC and SCR series 
1948) £1. Crystals: 100, 7206, 7070, 7074, 1891, 7050, 
1600KHz. £5. Buyer collects or postage extra. Tel: 
01-452-7618. 
• !corn IC215 portable 2m t'ceiver. 15 channels 
(all crystals incl), Nicads, 1/4 wave helical, carrying 

strap. 31h or lhwatt 0/P, user handbook included. 
In good condition. £85 ono. Tel: 061 865 9233. Vik 
G6TEV QTHr. 
• Cobra 148 GTL DX £100. Tel: 01-851 6876 
Bromley Kent. 
• TS510 with PS510 trio SSB/CW pair. Sell or 
exchange for MM4001 KB. G4YUG QTHr. Tel: 
(0473) 830147. 
• Astatic D104 crystal microphone with UB8 
stand as new £40. Servomex voltage stabilizer AC7 
mk2 195-260V ac at 32amps 140Ibs, hence buyer 
collects £60. Ten-Tec Argonaut 509, 80 to 10 
transceiver, as new £240. TS900 transceiver with 
PSU and speaker £650. Martin Wills G3ZZS, 21 
Woodford Road, Glenholt, Plymouth PL6 7HX. Tel: 
Plymouth 707550. 
• KW 2000B Tx/Rx with matching PSU and 
manual £150. K Parker G3PKR, 21 Lundy Drive, 
Hayes, Middx. 
• FWO vintage Eddystone 840 HF/MF comms Rx 
covering MW/SW broadcast bands thru' ham (1.8t0 
28KHz) and CB (27KHz) AM AN UBFO for SSB. An 
efficient and handsome gen coy Rx, £85. DNT 40 
channel FM CB rig boxed as new (RRP CB mag 
£100) £35. 3 function SWR/PWR/FS meter (CB) 
boxed as new £7.50 or swap/Px all or any item for 
WHY: Also have VW Beetle car value c.£400 
swap/Px for 1.8-28KHz T/cvr. H Walton, 0602 
(Nottingham) 606644 day or 268880 ev/wkd. 
• Realistic DX-302 receiver 10KHz — 30MHz 
digital readout. AM. SSB, CW. Mains or battery 
operated. Global AT1000 ATU, both boxed and in 
excellent condition with instructions. Prefer 
buyer collects. £140. Tel: Oxford (0865) 66075. 
• Fairmate hand held VHF scanner covers 136 — 
162MHz. 20 channel memory. Includes Nicads and 
charger. £55 ono. Tel: 01 444 8872. 
• Latest pair of brand new handheld fully 
synthesised memory scan transceivers. The lcom 
ICO2E's are equipped with charger, spare battery 
pack, speaker mic, carrying case and most other 
accessories. Over £680 of equip all in original 
packing. £520 or nearest offer. Please phone David 
anytime or leave message at 01-458 9723 London. 
• Moonraker four element beam 10m. £65 ono. 
Mr D Dewar, 311 Gangstead Lane, Hull HU11 4BT. 
Tel: 811477. 
• CBM 64 plus C2N cassette vgc 8 months old 
£175 or swap ham gear. PET computer 2001 series 
32K vgc £130 or swap ham gear WHY. Bob, Canvey 
Island 697906. 
• Yaesu  FT101ZD FM fitted and 902 ATU 
complete in lockable wooden cabinet, spare PA 
bottles and AM board. Sell for £500 or exchange for 
a mobile FT707, FP707 PSU, FC700 ATU or 
equivalent. Tel: 021 745 3429. 
• Yaesu FRT7700 SWL ATU for FRG7700 Rx nice 
condition £28. Trio HS4 80 headphones original 
packing £6. Three KT66 valves new no boxes £4 
each or £10 the three. Postage extra all items. Mr N 
Richardson, 2 Edna Road, Ringlestone, Maidstone, 
Kent ME14 2QJ. 
• Two PYE Motafones £40, one Jaybeam wide-
band PMR antenna£40, one FDK hand scanner 140-
180MHz £80, one PYE balum with case and mic £30, 
one Stornafone 500 3ch with battery £10, two PYE 
Rx homebases, one PYE Tx, the three £60, GL PMR 
mobile mount 12ch, one Tx crystal, one Rx crystal 
VHF high band £120 or swap for two PYE PF70s 
complete. Alistair Graham, 16 Fordell Leader 
Road, Dalketh, Scotland. 
• 24GHz directional coupler and detector (with 
crystal) £28, rotary attenuator £35, SWR meter (£700 
new) £190, also bends, twists, couplers etc. 1000-
2000MHz wavemeter £18. Mains synchronous 
motors, various speeds, £1 each. Push buttons, 
reed contacts, 10 for £8. Mann, Tel: Cambridge 
(0223) 860150. 
• Drake TR7A with PS7 power supply latest 
model. Boxed £850, Drake MN7 ATU £125. Drake 
SP75 speech  processor £50. Various drake 
accessories inc mobile mounts baluns etc. Trio 
TR9000 2 metre multimode with PSU control unit 
and matching speaker £250. Dressler D200S 1KW 
2metre linear £600 with GaAsfet pre-amp and 
interface. Bryan, 410 Manchester Road, Sheffield. 
Tel: (0742) 666169 evenings. 
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 FREE CLASSIFIED ADS 
WANTED 

• 455KHz mechanical filter rectangular type. 
Kokusai etc. G5HD QTHr Tel: 040 928 342 
• 4CX 250B valve base, SK600 or SK610 with by-
pass capacitor. Tel: 0294 75050 or contact J 
Broughham, 72 Hunter Drive, Irvine, Ayrshire, 
Scotland. 
• AR88D in good condition please contact BW 
Smith, 1 Turners Way, Burgess Hill West, Sussex 
RH15 8A1, or Tel (0293) 28787 Ext 293 day. Can 
collect up to 100 miles. 
• BFO coil needed for Eddystone 888A or 
complete set if cheap enough non worker etc Tel: 
Bob 01 543 4531 (Wimbledon) 
• Transverters to 4m, 2m and 70cm from 28MHz 
any make considered but valve gear must include 
PSU. Garry Orford G4FRO QTHr Tel Bristol 426851 
(Work) 47112 (Home) 
• Two SN76001 Cis as used in the Heathfield TV. 
Kendall, 4 Howlets Terrace, C Helmondiston, 
Ipswich, IP91 DX 
• Oscilloscope dc to 15MHz, with manual and 
circuit diagram. Must be complete, and in 
reasonable working condition. Will pay up to £35, 
depending on age and condition. Seller preferably 
in this area, (owing to cost of carriage, etc) all 
replies will be acknowledged. Edgar Schofield, 26 
Birkenshaw Lane, Birkenshaw, Bradford, West 
Yorkshire, BD11 2HA 
• Diawa SR-9 VHF monitor or similar equipment. 
lan Huggins, 394 Beccles Road, Carlton Colville, 
Lowestoft, Suffolk. Tel: 0502 63953 
• Morse tutor program required for Acorn Atom 
computer fitted with 12K + FP ROM. Would be 
grateful for any program, either commercially 
written or your own program, expenses repaid. R 
Robinson, 20 Affleck Av, Radcliffe, Manchester 
M26 9HM. Tel: Farnworth (0204) 791960 
• TS130V, FT77s or FT707 ten watt version; have 
preference for FT77s. Must be in good condition. 

Any reasonable offer considered, will  also 
consider Argosy II. Tel: Stornoway, (0851) 3738 ask 
for Christopher after 5pm. 
• Manual for Tektronix 502 dual beam oscillo-
scope Tel: 0634 42389 
• Manual for B1155 Ax 75KHz to 18MHz I have 
photo copier. Also wanted an AR88D general 
coverage receiver. Any 4 pin full wave rectifier 
valves. E Robins, 69 Hart Road, Byfleet, Surrey 
KT14 7NL. Tel: Byfleet 40753 
• Pre-1940 radios, also pre-1954 televisions. 
Please send rough sketch and details if possible or 
telephone after 7pm. Mr N Gray, 51 Duport Road, 
Burbage, Hinckley, Leics LE10 2RN. Tel: 0455 
612091 
• Rogers Master II stereo pre-amp and 17 x 17 
watts power amp, must be good condition, or 
Rogers MG88 MkI II amp in good order. Mr J 
Townsend, 89 High St, Barry, South Wales, CF6 8DY 
• Have Fairmate AS-32320 VHF/UHF synth scan-
ning Rx 20 mem ch AM/FM as new. Will swap for 
Bearcat 220FB or SX 200A scanning Ax, external 
condition not important. A Blair, 55 Burnopfield 
Road, Rowlands Gill, Tyne and Wear, NE39 1QQ 
MI Front panel, control knobs and aerial input plug 
for Motorola model 828T car radio. Mr T.W. 
Baggott, The Flat, Oddington House, Moreton-in-
Marsh, Glos G L56 OUP. Tel: 0451 31722 
• Mixture of graphics and text on screen with 
Commodore 64. Who has detailed information or 
knows possibilities to accomplish this in machine 
language? Write to T De Vriendt, 1 Boemerstr 98 B-
3600 GENK, Belgium 
• I wish to correspond with anyone who has 
experience with high quality audio constructing. 
Has anyone built the R&EW MosFET amp and/or 
100W amp (R&EW May/June '83)?? Write to F P 
Rolle, Schulstrasse 41, CH-4132 Muttenz, Switzer-
land 
• Radio TV servicing manuals such as Newnes 

within last ten years. Mr G T Jones, IsIwyn, 
Rhoshirwaen, Pwllheli, Gwynedd LL53 8HW. Tel: 
Aberdaron 387 
• Scope tube wanted. Type- Mul lard D10- 160J or 
equivalent. As used in Advance D10 scope. Tel: 
Lanark 840409 
• Please help. Need an old copy (possibly 1983 or 
1982) of the World Radio and Television Handbook 
(WRTH) in exchange with anything I can afford. 
Will cover the postage. Pius Heng, 1912 Mukim 10, 
Off Jalan Kul im, Bukit Mertajam, Penang, Malaysia 
• For newcomer Argonaut S09 or similar, price 
around £200. c/o GM4ELV QTHr 
II Urgently needed; components for Racal RA 
117E receiver- black bakelite facial plate (cursor 
scale), film strip (frequency readout), two C196 
0.5pF paper 150V 20% capacitors, two C197 100pF 
electrolytic 50V, two C217A 0.01pF silver ceramic 
750V 20%, two R124 1200hm wirewound 6W 5% 
resistors. Tel: Robin, 0262 602278 
• Wanted for private collection all types of 2 volt 
battery valves -4 pin, 5 pin and 7 pin, British types. 
Will pay reasonable price and postage, please 
write to Brand, 4 Temple Park Crescent, Edinburgh 
EH10 4PD Scotland with full details of valve types 
and makes 
• Manual/CCT for Samwel I and Hutton Wobbula-
tor type 41 B/R. To borrow or buy, Keith Saxon, 3 
Lindsay Street, Clock Face, St Helens, M/Side 
WA9 4UG. Tel: 815764 
• Urgently sought: Modern, synthesised, solid-
state military manpack radio, Racal Clansman 
preferred, but models by Redifon, Pye, Collins, 
Thomson - CSF, etc, considered. Also interested 
modern military VHF or UHF equipment. Have 
Racal Squadcal and accessories, Redifon linear 
amp, many accessories, also Trio R2000 available 
for exchange/P/ex. Please also see my 'for sale' ad 
in this issue. RJ Sayers, G8IYK, 40 Royal Oak Drive, 
Leegomery, Telford, Shropshire TEl 4SS 
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Radio&. 
IElectronics 

dFor all aspects of practical amateur radio 

HAMPSHIRE 
FARNBOROUGH 

COMMUNICATIONS 
97 Osborne Rd, North Comp, Farnborough. Tel 

0252 518009 
Open: 6 days 10-6 

Yaesu, icorn, FDKs, Mosley aerials, 
Jaybeams,G Whips 

KENT 

Thanet   
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 

IC O M 

LIVERPOOL 

P R O G R E S SI V E R AIDI O 
E L E C T R O NI C S S P E CI ALI S T S 

47 Whitechapel Liverpool 051 236 5489 
89 Dale St Liverpool 051 236 0154 
93 Dale St Liverpool 051 236 0982 

Open Tues-Sat 9.30-5.30 
FOR ALL YOUR ELECTRONIC NEEDS. 

LONDON 

BONEX LTD 
RF component specialists Toko 

coil & Inductors 
102 Churchfield Road 

London W3 6DH 
Tel: 01 992 7748 

NORFOLK 

Eastern Communications 

MON-FRI 9.00-6.00 
SAT 9.30-5.00 

31 Cattle Market Street 

NORWICH 

(0603) 667189 

MAIL ORDER  ACCESSBARCLAYEARD 
ICO M El 

smAu 
ADS 
NOlTS 

R.A.S.(NOTTINGHAM) 
P Owen G8UUS 

3 FARNDON GREEN; W OLLATON PARK 
NOTTINGHAM: TEL: 0602 280267 

Open rues Fn 10-5 30 Sat 9-5 

YAESU: FDK: ICOM: TONNA 
HALBAR: WELZ: ANTENNAS & OWN GW5 H.F 

COUNTY GUIDES 
FROM ONLY £13.16 PER MONTH 

Take  advantage  of this 
simple,  economical  and 
rewarding  method  of 
advertising by filling in the 
form below. 

Radio& 
Electronics 
COUNTY 
GUIDE 
DI 

TO: Radio & Electronics World • Sovereign House Brentwood • 

Essex • CM14 4SE • England • (0277) 219876 

Assembled board with all 8 relays 
High power relay output unit 
Rated up to 5A at 240V AC.  from £14.75 (Kit) 

For full details send 2 x 16p stamps 
Visa accepted 

Please add VAT at the current rate to all prices. 
PNP COMMUNICATIONS (REV) 
62 Lawns Avenue, Newhaven, 

East Sussex BM 9S8 Tel: (0273) 514465 

COMPUTER CONTROL 
HARD WARE 

Relay units for connection to USER ports. 
Single Relay board. Rated 1A @ up to 24V DC 
Fully buffered Only 4 x 4 cm  £2.75 (Kit) 

£3.50 (Built) 
Eight Channel relay board. Latched inputs 
May be built up in stages Rated 1A at 24V DC 
Basic board inc 2 relays  £10.75 (Kit) 

£13.75 (Built) 
£32.00 

RADIO & RTTY BOOKS 
RTTY TODAY beginners guide to RTTY decoding 
on home computers and other equipment £6.20 + 
60 P P&P. 
WORLD PRESS SERVICES FREQUENCIES 

NEWS AGENCIES 
RTTY services listings worldwide £6.20 + 60p p&p 

2 or more books p&p free 

INTERPRODUCT LIMITED 
Dept RE, Stanley, Perth PHI 4042. Tel: 073882475 

MORSE TUTOR 
£4.00 on cassette. £8.50 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 
Hilltop, SL Mary, Jersey, C.Islands 

Telephone (0534) 81392 

Ensure that radio & 
electronics enthusiasts 
in your area know where 
to find you 

Ad sizes 
20mm x 59 m m — single County Guide 
40 m m x 59 m m = double County Guide 

Total  Ad space 

prepayment  single 

rates  double 

3 issues  6 issues 

£47.00  £88.00 

f.94.00  £176.00 

12 issues 

£158.00 

f,316.00 

print your copy here   

NUMBER OF INSERTIONS REQUIRED 

Single County Guide  3  £47.00..40 6 
Double County Guide 3  £94.00. 0 6   

PAYMENT ENCLOSED 

 £88.00... 0  12  £158.00....0 
£176.00 [-]  12  £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) 
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ALPHA KEYS 
Precision engineered keys for the connoisseur. 
Twin or single paddle keys individually made to be 
one of the smoothest and lightest movements 
ever. For the fast operator. 

CAVITY WAVEMEFER 
One wavemeter to cover 144MHz to over 2500MHz. 
Can measure RF as low as 50 Milliwatts with 
suitable meter. Also now short version to cover 
430MHz to over 2500MHz. 

WAVEMEFER KIT 
A pre  machined  cavity to  make  a 1001-1z 
wavemeter using your micrometer. Can be fixed 
direct to your wave guide. 

COAXIAL RELAY KITS 
The cavity block is pre machined to take your BNC 
or N type sockets. 

Send large SAE for full information to: 

PAUL SERGENT G4ONF 
6 GURNEY CLOSE 
COSTESSEY 

NORWICH NR5 CHB 
Tel: (0603) 747782 

MORSE READER PROGRAMME for 
Spectrum, Dragon, CBM, G4, Any Vic 
20, BBC B. Self tracks approximately 
8/30 WPM Spectrum needs no inter-
face, others use simple I transistor 
interface. Circuit and full instructions 
with cassette £6.00. J E Price, 4 
Houseman  Walk,  Kidderminster, 
Worcs. 

4 PLASTIC BOXES £2 
1. Thick black, four screw top, size 90mm by 70mm deep 26mm. 
2. Thick black four screw top, size 150mm by 64mm, deep 
43mm. 
3. Thin white flick on top, size 81mm by 64mm, deep 26mm. 
4.Thin semi-clear white top, size 81mm by 64mm, deep 64mm. 

ONE OF EACH TYPE (sample) 0.00 plus PAP 30p. 

ELECTRONIC MAIL ORDER 

62 Bridge Street, Ramsbottom, Lancs. 81.0 9A0. 
Tel: (070 682) 3036. - ACCESSN1SA 

Soletron CT 436 Dual Beam Osciloscope plus spare 
£65. Merconi TF1064 VHF Signal Generator £40. 
TP2604 Electronic Voltmeter £30. TF10813B FM Signal 
Generator £50. TF1041 Vacuum Tube Voltmeter £20. 
Transtonnor 1K-0-1K £5, AVO8 £40. GEC KT88 £5 
each. DC current calibrator £50. Sinclair DM238 DVM 
£35. Sinclair PRA 200 Frequency Meter £20. Dartford 
72913 

£3009 
New unused, some opened and  Sony2850suite  £1 950 
eraaed with library labels removed.  (plusVAT) 
LVC120[10LVC90C7.110LVC60 a  Studio colour cameras - please 
NowandboomdLVCComottoo  enauire 

LVC90£8.50  LVC60E6.50 JVi., UHF umatic tuners, new 
C75.00 

1E00 Formal Comotloo Used ZEIMART 3 port telecine unit with 
Tooted  electronic dichroic filter unit 

VC60f6  VC45E5  £500.00 
VC30C4  VC15f2.50 

Second used  NTSC - PAL Transfers, phone  for  
Editequipmentcurrentlyavailable:  details 
JCVheavydutyeditsuite  £3,500  VATReg. No. 335709645 

E UFt400L E C VI D E O S E R VI C ES 
Tot 01669 2611  Telex: 893819 Malec 

5.. 4 a nzirtizoigiz eontle,rxigjime  

W1700 Library Comottoo  50ny24605uite 

Sixty years practise has perfected 
the fully guaranteed 

G3SRK MORSE KEY 
£10.00 incl VAT and pp. Why pay more? 
Also Morse 60 min cassettes, beginner 

and advanced £3.50 each 

J Sykes, 7 Top o' the Hill 
Slakhwaite, Huddersfield HD7 5UA 

XXX ADULT VIDEO CLUB 
For the genuine adult films. Available only 
from ourselves. Ring 

092447 1 8 1 1 (24hrs) 
For the intimate details or write 

ADULT VIDEO CLUB 
P.O. Box 12, Batley, W. Yorks. 

Complete full-size sets, any published service sheets £2.50 -1- large 
SAE - except CTV's/Music Centres from £3.50 + large SAE. 
Manuals from 1930 to latest. Quotations, free 50p magazine, price 
lists, unique technical publications, for large SAE. 
Comprehensive TV or Radio courses now only £9.50 each 

TISREV/ 
76 Church Street, Larldwil, Lanarkshire ML9 IHE 

Phone: 0698 883334 

VINTAGE RADIOS repaired - restored. 
Over 200 Radios stocked. 1922-1960. 
RADIO VINTAGE, 250 Seabrook Road, 
Seabrook,  Hythe,  Kent CT21  5RQ. 
Phone anytime (0303) 30693. 

SAVE THIS CHRISTMAS 
ON YOUR COMPUTER 

Acorn Electron Computer under £189.95, 
Save £10. Spectrum 48K £120, Save £9.95. 
All hardware and software for Commodore 
64, Vic 20, Dragon, BBC etc. 
Send SAE for list. 
Mr J Seaward, 7 St Olars Road, 
Stratton, Nr Bude, Cornwall. 

G W MORSE KEYS 
4 Owen Close, Rhyl, Clwyd 

Wales LL18 2LQ 
THE OW MORSE KEY 
A by to use and to look at, this key is made from solid brass 
polished and mounted on a slate base, here in OW land (not JA) 
Mounting the key on slate stops all movement 01 150 key when in 
use. £34.50 pp £2.00 ea. 
24 ER LCD CLOCK 
Clear 1/2" high lcd readout repeat alarm clock, battery powered (2 
AA pencells). No R/F problems known. Complete with batteries 
£9.50 pp £0.50 ea. 
OW)  PRODUCTS 
The full range of Gwhips always in stock for quick and prompt 
delivery or collection. 

NEW 
NEW 
NEW 

NEW BASE STATION ANTENNA FROM 
°WHIP PRODUCTS 
AVAILABLE SOON 

NEW 
NEW 
NEW 

For full Informalion and prier, list pleas* send SAE 

BRASS CALL PLATE 
Your calisign engraved on a brass plate for fixing to the OW morse 
key or any of your radio equipment £1.00 only. 
NO POST & PACKING CHARGE FOR ORDERS OVER £50.00 

SOLENT ELECTRONICS (LEE) LTD 
ELMORE ROAD, LEE on the SOLENT, HAMPSHIRE 

TEL: 0705 550896 
Sub-contract-PCB Assembly-Looms Test - Pack + 
Design  to  Manufacture  Products  inc.  Test 
Equipment - Power Supplies - Fire + Security 
Emergency Lighting - Multi Meters. 

NORSE TRANEUTOR by G4MGD. For BBC B micro. Decoder/ 
Encoder: 6-22wpm. Full receive/transmit. Variable speed/volume. 
Self test facility. Red keys programmable for own callsign/standard 
phrases etc. Requires either CW interface designed specifically 
for this program by G3LIV or RTTY or audio amp information on 
which (sin program. Inclusive price £8.50. 
MORSE INSTRUCTOR by G4MGD. BBC B. Full morse tutor. 
Inclusive price £5.95. 

PAEAN SYSTEMS 
Quebec Marketing AM, U BeelIngs 
Woodbldge, Suffolk r13 OLT 

nt (0473) 823757 re 

Learn to make your own Printed Circuit Boards 

EXPERIMENTER'S PRINTED CIRCUIT KIT 
Laminate Boards, Chemicals, Instruction Book, also, Plans & 
Circuits for 50 Interesting Projects you can build with own 
parts and transistors £2.50 p&p 50p. 
Protect your premises with an efficient BURGULAR 
ALARM, PHOTOELECTRIC KIT £5.50 p&p 50p. INVISIBLE 
BEAM OPTICAL KIT £4.50 p&p 50p. Send SAE for details of 
all Kits & Circuits and FREE 5 transistors & 5 diodes. 
EPERMENTAL ELECTRON = 335, Battersea Pk Rd 

London SW11. Tot 01 720 2683 

Buying or soiling? Contact the Used Equipment Centre for 
the best deal. 25 years of amateur radio experience, friendly 
advice, full no quibble guarantee on all equipment. Heard 
about our exchange plan, buy & try?Why notcontact me David 
Cole G3RCQ Hornchurch 55733, evenings/weekends or send 
SAE for full details & current list of equipment. G3RCQ 65, 
Cecil Avenue, Hornchurch, Essex. Urgent daytime enquiries 
01-594-3495. 

FREE Trade Guides of 
Middle East, 

USA Indonesia, Japan, Europe. 
POB 503, Singapore 9144. 

Raclioc 
Electronics 
For all aspects of practical amateur radio World 
This method of advertising is available in 
multiples of a single column centimetres - 
(minimum 2cms). Copy can be changed 
every month. 

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

ommu m mis m mas o mmilw m osa m m o m mio mmi m mumm . 
I RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM 

I TO: 

PLEASE RESERVE  centimetres by 

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

 columns 

111 

• FOR A PERIOD OF 1 issue  0  3 issues  D 6 issues  fl  12 issues  fl 111 

I COPY enclosed  D to follow   

1 PAYMENT ENCLOSED: 
I  I 
i CHARGE TO MY ACCOUNT  o  I 

I COMPANY  I 

I ADDRESS  I 

'SIGNATURE  TELEPHONE  I 

I  I 

I  I 

I  C P I  I   1 
ihso m mum m mimum misms • • • • • = mmeam masio m mum m i 

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

DECEMBER 1984 please mention RADIO & ELECTRONICS W ORLD when replying to any advertisement  85 



ADVERTISERS INDEX 
Armstrong Kirkwood Douglas  15  Microwave Modules  Outside Back Cover 

Blackstar  42 
Brian J Reed  48 

Centre Electronics  45 
Cirkit  4,5 
Comm utech (Devon) Ltd  55 

Data Publication   

Number One Systems  48 

P M Components  58,59 

Ralfe Electronics  39 
Reltech Instruments  42 

65  Riscomp Ltd  39 
Display Electronics  74 

Edwardschild  48 

Garax Electronics  25 
Grandata  55 
Greenweld Electronics  25 

Hart Electronics   

Samson Electronics  42 
Sendz Components  44 
C R Supply Co  51 

Tay Systems  45 
Technical Software  45 

48  Thanet Electronics  40, 41 
Hightech Antennas  Inside Back Cover 
C M Howes   

M J Instruments   

Keytronics   

Ragioc 
Elec 
For all aspects of practical amateur radio Vifoild 

19  Weirmead  55 
Western Electronics   Inside Front Cover 

45  R Withers  32,33 
Wilmslow Audio  51 

12  Wood & Douglas  51 

ADVERTIS,ING RATES., & IN ff OF.ATI9N 
DISPLAY A D R A T E S 

series rates for consecutive insertions 

depth man x width awn ad space 6 Issues 12 Issues 1 Issue 3 house 

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 92 page £305.00 £290.00 £275.00 £245.00 

263 x 186 1 page £590.00 £560.00 £530.00 £475.00 

263 x 394 double page £1140.00 £1070.00 £1020.00 £910.00 

COLOUR AD RATES 
colour rates 

exclude  cost  of separations 
series rates for consecutive insertions 

1 issue 3 issues 6 Ma ma 12 issues depth mm x width awn   

128 x 186 or 263 x 90 

ad apace 

92 page £420.00 £395.00 £375.00 £335.00 

297 x 210 1 page £810.00 £760.00 £730.00 £650.00 

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

DEADLINES 
Iss ue 

•Dates affected by public holidays 

colour & mono proof ad mono no proof and small ad mono artwork on sale there 

Jan85   
Feb85 
Mar85   
Apr85 

8 Nov 84*   
 6 Dec84 •   

17Jan 85   
 14Feb85   

14 Nov 84*   
12 Dec 84 • 
23Jan 85   
20Feb85 

16 Nov 84•  13 Dec 84 
 14 Dec 84*  10Jan 85   

25Jan 85  14 Feb85   
 22Feb 85  11 Mar85 

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

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

COPY 
Except for County Guides copy may be changed 
monthly. 
No additional charges for typesetting or illustra-
tions (except for colour separations). 
For illustrations just send photograph or artwork. 

Colour Ad rates do not include the cost of 
separations. 

Printed — web-offset. 

PAYMENT 
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. 

1 

A 
FOR FURTHER INFORMATION CONTACT  a 
Radio & Electronics World, Sovereign House, Brentwood 
(0277) 219876 

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

CONOMOCS 
0% discount if advertising in both Radio & 
lectronics World and Amateur Radio A voucher 
opy will be sent to Displey and Colour advertisers 
nly. 
do accepted subject to our standard conditions, 
vailable on request. 
, Essex CM11 ISE. 
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A New Approach to 
HF Antennae Design 
Compare these performance figures of Hightech Antennae's MBFr80 with the best 

3 element antennae available today. 
Typical Spec. for 

3 element Tri Band Beam 

No. of Elements —3 

25dBd 

6dBd 

1.5 : 1 

lkW (100% duty cycle) 

50 ohm 

4.2m 

8.2m 

75mph 

16.3kg 

80mph = 47kg 

I0 

IS 

Front to Back Ratio 

Forward gain 

VS WR at Resonance 

Max. Power Input 

Input Impedance 

Boom Length 

Max. Element Length 

Max. Wind Survival 

Net Weight 

Wind Load 

VSWR PLOT for 14MHz BAND 

14 

210 

14 1 14.2 

Frequency = MHz 

vswp PLOT for 21MHz BAND 

21.2 

Frequency = MHz 

VSWR PLOT for 28 - 30MHz BAND 

143 144 

28 28 5 29 

Frequency = MHz 

295  30 

Hightech Antennae's 
Spec for MBFr80 

2 Parasitic + 1 Absorber Element 

43dBd 

Better than 4.5dBd 

1.1 : 1 

2kW (100% duty cycle) 5kW peak 

50 ohm 

4m 

4.6m 

100mph 

8kg 

100mph = 23kg 

The front to back ratio advantage fro m Hightech Antennae's 

MBFr80 is 18d8d better than other antennae available today. 
Re me mber this is a 3 S-unit noise reduction in un wanted directions 

over and above other antennae. 

6dBd = 1 S-unit 

Massive front to back ratio. This is more important than for ward 
gain on today's cro wded amateur bands. 

Flat VSWR across all HF bands. 

No need for the purchase of ATU's for those with solid state PA's. 

No need for the purchase of baluns. 

A co mplete break with the coil and capacitator trap arrange ment 

with, of course, its associated losses, restricted band width etc. 

Expandability:  Extra parasitic ele ment (director) 

Extra absorber ele ment for even greater front to 

back ratio. 

With the conversion kits available, a 3 ele ment, 3 band bea m with 

an enormous front to back ratio will beco me the standard for others 

to follo w. 

Antennae (Scotland) Ltd 
=II NM IMO MEI  IM MI MIN 

To: HTA (Scotland) Ltd., 24 Gremista Ind. Est., Lerwick, Shetland Is. ZE2 OPX 

IPlease Supply  MBFr80 Antenna(e) 

qr'? £189.95 incl. VAT & PA P 

IName (please print)   

IAddress (please print)   

Postcode   

II enclose a cheque/PO payable to HTA (Scotland) Ltd value E 

Ior debit my Access Card No. 

I Cardholder Signature 

I Credit Card Hotline 0595 - 5949  Please allow 28 days for dellvery Offer valld UK only 

ME II M M M MOINI ME M ME MEMI M M =11 =1 
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CIIIC KLJAVE flfl MULES C. 

'THE MORSE TALKER 

This unique product is a self contained 
speaking morse tutor and, as well as a 
random morse generator, the MMS 1 
incorporates a microprocessor speech 
synthesis system which provides talk 
back of the random morse. This product 
is a truly cost effective means of 
obtaining a full class 'A' amateur 
licence, without having to rely on a third 
party for instruction. 

FEATURES— 
* Wide speed range: 2-20 wpm. 
* Segmented alphabet choice for 
novices. 

* Variable group length -1, 5, 50 
characters. Truly random and 
accurate. 

* Internal loudspeaker. 12v DC 
operation. 
Available from stock. 

£115 inc VAT (p&p £3) 

SOMETHING FOR EVERYONE 
MMC 144/28 HP 

144 MHz HIGH PERFORMANCE 

RECEIVE CONVERTER 

Input frequency range 
Output frequency range 
Typical gain 
Noise figure 
3rd order intercept point 

144-148 MHz 
:28-30 MHz 
:20dB minimum 
:2 dB 
:+19 dBM 
(output) 

FEATURES 
*Excellent strong signal handling 
characteristics 
*Gasfet RF amplifier 
* High level double-balanced mixer 
*Harmonic-free, regulated oscillator 

£42.90 inc VAT (p&p £1.25) 

MML 144/200-S 
144 MHz 200 WATT LINEAR AMPLIFIER 

FEATURES 
* 200 watts Output Power 
* Linear All Mode Operation 
* Suitable for 3,10 & 25 watt Transceivers 
* Ultra Low-Noise Receive Preamp- Front 
Panel Selectable 

*Relative Output LED Bar Display 
*Equipped with RFVox & Manual Override 
* LED Status Lights for Power. Transmit, 
Preamp on and input level 

£245 inc VAT (p&p £4.50) 

MMA 144V 

2M RF SWITCHED 
PREAMPLIFIER 

This RF switched low-noise 
receive pre-amplifier util-
ises the proven 3SK 88 
MOSFET in a noise match-
ed  design.  Providing  a 
power gain of 15dB and 
having a noise figure of 
1.3dB, this unit will accept a 
through power of 100 watts. 
Available from stock. 

£34.90 inc VAT (p&p £1.25) 

2M CONVERTER 

This low noise converter when used in 
conjunction with a 28-30MHz receiver 
will provide reception of the 2 metre 
amateur band. All that is required is a 12 
volt supply and a suitable antenna. 
Available from stock. 

£29.90 inc VAT (p&p £1.25) 

MML 432/30-L 
70CM 30 warr LINEAR 
AMP WITH RECEIVE 
PREAMPLIFIER 

FEATURES— 
* RF Vox 
*1 or 3 watts input (switchable) 
* Suitable for SSB & FM 
* 30 watts output 
Suitable for use with rigs such as-
FT790R, FT7D8R, IC4E, C78, TR3500 etc. 
ailable from stock. 

£139.95 inc VAT (p&p £3.50) 

MML 144/30-LS 
2M 30 warr UNEAR 
AMP WITH RECEIVE 
PREAMPUFIER 

FEATURES— 
* RF Vox 
*1 or 3 watts input (switchable) 
* Suitable for SSB & FM 
* 30 watts output 
Suitable for use with rigs such as-
FT290R, FT208R, 1C25, C58, 1R251:03 etc. 
Available from stock. 

£75 inc VAT (p&p £3) 

435MHz 20 WATT ATV TRANSMITTER 
This high performance ATV transmitter consists of a dual 
channel exciter, video modulator and a two stage 20 watt 
linear amplifier. It is suitable for stage 20 watt linear 
amplifier. It is suitable for monochrome and colour 
transmissions, has two switch selectable video inputs, 
and includes a test wave form generator. Full transmit/ 
receive switching is incorporated and aerial changeover 
is achieved by a PIN diode switch, which allows 
connection of the 435MHz aerial to a suitable receive 
converter, such as the MMC435/600 which is available at 
£29.90 inc VAT, p&p £1.25. 
Available from stock. 

£159.95 inc VAT (p&p £3) 

MM2001 

RTTY TO TV 
CONVERTER 

121 
This con erter contains a terminal unit and 
a microprocessor controlled TV interface 
and req ires only an audio input from a 
receiver to enable a live display of 'off-air' 
RTTY and ASCII on a domestic UHF TV set, 
or video monitor. 
* RTTY 45.5, 50, 75, 100 baud 
* ASCII 100, 300, 600, 1200 baud 
*Switchable input filter 
* Parallel printer output 
*UHF and Video outputs 
* 16 line, 64 character display 
* 12v DC operation 

£189 inc VAT (p&p £3) 

MM4001 KB 

RTTY 
TRANSCEIVER 

This package, when connected to a transceiver 
and a domestic UHF TV set provides a data 
communication capability at a cost of half of any 
similar system, for both PITY and ASCII. 

PEATURIR 
RTTY-45.5,50,75. 100 baud 

*ASCII — 110, 300, 600, 1200 baud 
* Four message stores 
*Stored test functions (RV. OBF, etc) 
*Auto CO call 
* Full size Qwerty keyboard 
*Parallel printer output 
* UHF and Video outputs 
*16 line, 64 character display 
*12v DC operation 

£299 inc VAT (p&p £4.50) 

"A copy of our catalogue is available by sending 
a large SAE (25p), or 40p in sta mps" 

ALL MICROWAVE MODULES PRODUCTS ARE FULLY GUARANTEED FOR 12 MONTHS INCLUDING PA TRANSISTORS 

WSA 

WELCOME 

M I C R O W A VE M OID ULES 
BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN, ENGLAND 

Telephone: 051-523 4011. Telex: 628608 MICRO G 
CALLERS ARE WELCOME PLEASE TELEPHONE FIRST 

HOURS: 
MONDAY TO FRIDAY 
9-12.30,1-5.00 
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