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R WITHERS 
COMMUNICATIONS 

FULL RANGE OF MOST 
BRANDS IN STOCK! see all 
the other ads! then ask us 
about our service back up! 

584 HAGLEY ROAD WEST, OLDBURY, WARLEY 
B68 OBS (QUINTON, BIRMINGHAM) WEST MIDS. 
Tel: 021-421 8201/2 (24 HR ANSWERPHONE) 

1 01 RWC SPECIAL OFFERS 
PLEASE ASK ABOUT THE RWC CREDITCARD 
AVAILABLE NOW VIA LOMBARD TRICITY 
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RAY G4 KZH  PHIL G4 OHK 
THESE PRODUCTS ARE EXCLUSIVE TO RWC 

10 Mtr MOD BOARD - Remember who did It first! 
This is a complete modification board designed to fit all CB radios 
that incorporate the SANYO LC7137 series of sythesizer chip, the 
unit comprises of a small pcb with six microchips and fits almost all 
current legal (CB 27/81) radios, the unit is supplied with full fitting 
instructions and can be fitted easily by most enthusiasts, with the 
current upsurge in interest in this band demand has been high as 
this means that over 90% of current CB radios can now be used on 
10mtr amateur band. 

PRICE £22.50 + £1.00 post and packing 
Works excellent in Cybernet, Binatone Lowe TX4OG etc. * Check if 
your radio has the Sanyo chip fitted. We will fit unit for you £40.00 
inclusive. P&P. 

4; 1.11.11134rial k 46164011 01141 M—,  - 
KIT OF PARTS AVAILABLE £17.50 + £1 p&p 
Only available from RWC see R&EW March 1985 for full circuit 
description etc. 

RAYCOM MODULAR RF AMPLIFIERS 
A complete range of linear and fm amplifiers for use with both VHF 
and UHF hand portables and multimode portables such as the 
YAESU FT29OR and FT790R. Power output from 15W to 45W 
dependin9 on model, (eight are available). All units feature 
Mitsubishi or Toshiba power modules as used in the majority of 
mobile and base radio transceivers. Two versions are also available 
for'business radio applications. 

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

UHF UNITS (430-440MHz) 
ORDER CODE  PRICE 

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

ORDER CODE 
V45F 
V35L 
V25F 
V15L 
V15F 

45 FM/CW 
35 FM/CW/SSB/AM 
25 FM/CW 
15 FM/CW/SSB/AM 
15 FM/CW 

A.R.M. MULTI P6 ANTENNA 
This is one of the most exciting new products to be 
launched by RWC and is the result of many months 
of development by Antenna Research Manufacture 
based in Devon. 
The antenna has been designed to meet the 
growing popularity in multimode portable and 
mobile operation and is capable of being used on 
both vhf and uhf in both horizontal and vertical 
polorization modes, both portable and mobile. The 
antenna has the facility of being used as both 
omni-directional or directional modes as well as 
having capability of DF function. No ground-plane 
or radials are required and the antenna can 
therefore be used in a variety of applications on 
frequencies between 140-450 mhz. * See review in 
March Amateur Radio. 
Further details are available upon application 
PRICE £41.75 complete inc post 
Colinear element £4.75 

All the above products have been designed and built in the UK and are exclusively available from: 

R WITHERS COMMUNICATIONS LTD 
584 Hagley Road West, Oldbury, Warley B68 OBS 

Tel: 021 421 8201 (PBX) Telex: 334303 G TXAGWM 

DEALER AND EXPORT ENQUIRIES ARE WELCOME & LOCAL £ 

PRICE 
£62.30 
£59.50 
£48.50 
£49.50 
£39.50 

LOWE TX4OG on 10 METRES- Exclusive offer 
RWC are pleased to offer this very fine radio modified on 10 metres 
complete with repeater shift built-in. The unit has all of the features 
remaining except the high/low switch now controls the offset. 
This high quality Japanese made unit hs RF gain control, RIT, P.A. 
facility, and has a very sensitive receiver, along with >4W RF output 
power, and typical deviation of 4Khz. 
The unit comes complete with mobile mount, and is guaranteed for 
six months. This unit has the RWC mod board unit fitted and 
represents excellent value for money as this radio still sells for 
£33.00 on 27mhz. Was £79.00 originally 

PRICE £52.50 + £2.50 carriage (price subject to increase when 
existing stocks are sold) — Hurry unrepeatable offer! 

RWC also stock a comprehensive range of matching linears and 
antennas specifically designated for 10mtr operation. 

COMING VERY SOON ... 

RWC WAVEk1ETER, 
M C PHASING HARNESS, 
M C DUAL BAND BASE ANTENNA (VHF-UHF) 

ANNOUNCING THE SUPER YAESU FT757GX 
Following the release of the RWC 10mtr 
MOD BOARD for the SANYO LC7136/7 series 
of cb sythesizer chip, and its successful 
launch onto the UK amateur radio market, 
the RWC design team are now ready to 
announce their latest innovation. ilitssio l 

This new product is aimed at the world 
market and is a mofication for the popular YAESU FT757GX. 

After over six months of development by our design team led by 
G3SBI, with G8FBX and G4KZH, and successful field trials, the 
modification has been perfected to enable installation by the end 
user. 

EXCLUSIVE. DISTRIBUTORS 
FOR ARM PRODUCTS 
& RAYCOM LTD 
TRADE ENQUIRIES INVITED 

The modification serves two major purposes: 

(1) To improve VFO tuning and eliminate "VCO GLITCH" 
(2) To decrease tuning speed from 10khz per dial revolution to 5khz 
per dial revolution (selectable on the 500khz step switch). 

BRIEF DESCRIPTION 
The unit comprises of a small pcb designed to fit onto the existing 
microprocessor (067) and has two microchips and some small 
components and only eight connections, three of which are 
connected to three of the micro pins direct. The other five wires 
easily connect to existing terminals on the main pcb, and also the 
display board. The modification can easily be installed by 
experienced constructors and will be available from selected 
dealers who will be able to offer a fitting service. 

Each mod board will be supplied complete and tested (s per the 
RWC 10mtr. mod board) no kits of parts will be available. Registered 
design pending. 

PRICES 
UK price is £29.50 for the built and tested pcb with complete fitting 
instructions and £39.50 plus carriage for a unit factory fitted and 
tested. User warranty will not be affected on units supplied by RWC. 
All prices include value added tax at the current 15%. Export 
enquiries are welcomed. 
(Instant fitting service available, please telephone) 
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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 corn. 
plaints. 
The views expressed by contributors are not 

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

contents of this magazine are accurate, we 
assume no responsibility for any effect front 
errors or MOSS:00S. 

Cover Photographs 
Top — A satellite dish used 
for British Telecom's 
SatStream North America 
service 
Bottom — A new tester from 
Steinel, the Digi-Check 3 
(p4) 
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PRODUCT NEWS   
Featured on these pages are details of the latest products in communications, electronics and 

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

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

HAND-HELD TESTER 
A compact, hand-held tes-

ter, the Digi-Check 3, avail-
able from Steinel (UK) Ltd, 
offers many of the facilities 
hitherto available only from 
sophisticated  mains-
powered instruments. 
Small enough to fit into a 

pocket, the Digi-Check 3 has 
the benefit of an internal 
microprocessor that gives it a 
wide range of automatic fea-
tures. These include automa-
tic measurement mode selec-
tion so that the user does not 
have to switch the instrument 
between ac or dc voltage 
measurement, phase testing 
or resistance measurements. 
The Digi-Check 3 is able to 
sense which test mode is 
required and automatically 
prepare itself. 
Information is displayed on 

a clear LCD readout to an 
accuracy of within ±one digit 
or 1.5% or reading. In addi-
tion, four audio signals are 
provided, giving the operator 

unambiguous status indica-
tion,  reading  confirmation 
and over-range signals. 
Considerable efforts have 

been made to ensure max-
imum safety under all test 
conditions. This is achieved 
using  a  number  of 
approaches,  based  on  a 
design that keeps the oper-

ator's attention on his (or her) 
hands. 
The  control  electronics, 

display and two simple push-
button controls are incorpo-
rated in one of the two 
probes, eliminating the need 
for the operator to look away 
from the probes to read the 
measurement. 

In addition, both probes are 
double-insulated to I P50 stan-
dards, corresponding to DIN 
40 050, with a high input 
resistance (660Kohms) and 
wide tolerance to overvolt-
ages (up to 5000V) without 
damage.  Normal  voltage 
range is from 1 to 999V ac or 
±999V dc, through a fre-
quency range from 20 to 
2000Hz. Resistance range in 
continuity test is from 0 to 
500Kohms. 
A wide range of other 

features is provided by the 
Digi-Check 3, including auto-
matic switch on and off, 
automatic low battery voltage 
indication and the ability to 
remain stable even under the 
effects  of  large  voltage 
pulses — up to 10KV peak, 
1.2/50µS. 

Steinel (UK) Ltd, 
17 Reddicap Trading Estate, 
Sutton Cold field, 
West Midlands 875 7BU. 
Tel: (021) 3782820. 

SHORTSQUEEK 
New from Global Special-

ties is the unique Shorts-
queek  tone-ohmmeter, 
designed, in a compact for-
mat, to  provide for easy 
location of short circuits on 
printed-circuit (PC) boards. 
The Shortsqueek comes com-
plete with power pack and is 
packaged in a sturdy carrying 
case. 
Shortsqueek indicates by 

means of an audible tone 
whether the probe tip is being 
moved towards or away from 
the short circuit. It responds 
to very low values and very 
small changes in resistance. 
The ohmmeter has a typical 

range of 1 to 0.0111 and a tone 
shift of 1200 to 4000Hz. 
Designed for a variety of PC 

board applications, including 
test, quality assurance, repair 
and field service operations, 
Shortsqueek overcomes the 
problems of metallic 'whis-
kers' between two traces, a 
situation where, previously, 
the board would have been 
scrapped due to the high cost 
of finding the problem. 

Global Specialties 
Corporation, 
Shire Hill Industrial Estate, 
Saffron Walden, 
Essex CB11 3AQ. 
Tel: (0799) 21682. 

CLAMP TESTER 
The Pantec CT3206 digital 

clamp tester, with 31/2 -digit 
LCD and 46mm tong aperture, 
is currently available from 
Electronic  and  Computer 
Workshop Ltd. 
The tester will give voltage 

and current surge readings, 
with retention of peak value, 
and has a hold facility. The 
incorporated CMOS LS1 cir-
cuit ensures 100 hours con-
tinuous operation. Accuracy 
is given as 1% of reading 
±1 digit. 
The tester will give read-
ings in the following ranges: 
volts ac 0-199.9V/1000V; cur-
rent ac 0-19.99 push-button 
depressed and 19.99-1000A 
automatic; resistance 0-199.9 
ohms/1999 ohms. 
The instrument is supplied 

with a carrying case, weighs 
450g and its overall dimen-
sions are 230 x 80 x 36mm. 

Electronic and Computer 
Workshop Ltd, 
171 Broomfield Rd, 
Chelmsford, 
Essex CM1 1RY. 
Tel: (0245) 262149. 

HAND-HELD MULTIMETER 
New from House of Instru-

ments is the Soar Model 3400, 
a hand-held 41/2 -digit multi-
meter offering an accuracy of 
0.04% and both auto and 
manual ranging facilities. 
The Model 3400 provides 

measurement of dc and ac 
voltage and current as well as 
resistance, and also incorpo-
rates a diode-test facility and 
an audible continuity check 
buzzer. 
Voltage ranges from 200mV 

to 1000V dc and 750V ac are 
provided, along with current 
ranges from 200µA to 10A. Ten 
resistance ranges go from 
20011 to 20Mit 
The  instrument  incorpo-

rates  push-button  range 
selection for easy one-hand 
operation, while a built-in tilt 
stand also allows -benchtop 
use. It measures 90 x 175 x 
38mm, weighs 300g, and is 
powered by a standard 9V 
battery. 

House of Instruments, 
Raynham Road, 
Bishop's Stortford, 
Herts CM23 5PF. 
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SOLDERING IRON 
A general  purpose 27W 

soldering iron, the Oryx Vik-
ing, is available from Green-
wood Electronics of Reading. 
Featuring a stainless steel 

shaft and collet and a choice 
of some 14 interchangeable 
long-life iron plated tips, the 
Viking can be supplied com-
plete with a bench-top stand 
with steel coil receptacle. 
Nickel-plated tips are also 
available for use with the iron, 
making it suitable for a wide 

range of tasks. 
The Viking is a low cost, 

high quality iron. Because the 
tip is retained by a stainless 
steel assembly which does 
not corrode under the influ-
ence of the acid fluxes com-
monly used in cored solder, 
tip changing is an easy opera-
tion.  The  ergonomically 
styled handle of the Viking 
features a safety ring to 
protect the operator's fingers 
from the hot shaft and offers a 
high  degree  of  operator 
safety.  . 
Versions are available for 

operation on 12V, 24V, 50V, 
115V ac and 220/240V ac. The 
tip temperature is typically 
390°C, the length is 215mm 
and the Viking weighs just 100 
grams. 

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

SOLDERING STATION 
Litesold have designed the 

new  PC478/38  variable 
temperature  miniature 
soldering station for use on 
very fine work and sensitive 
components, where a larger 
temperature controlled iron 
is difficult to use. 
The Model 38 is one of the 

world's  smallest  soldering 
irons, weighing only 7 grams 
(less flex), and handles like a 
fine pen. The element shaft is 
only 2.4mm in diameter and 
the extra slim nylon handle is 
fitted with a screw-on finger 
grip. Interchangeable slip-on 
bits come in a range of tip 
sizes from 3.6mm down to 
1.0mm, and are available with 
long-life or copper faces. 
The PC478 power unit pro-

vides a steplessly variable 
and  highly-smoothed  reg-
ulated dc output (nominally 
6 volts) by means of which the 
soldering iron temperature 
can  be adjusted between 
approximately 180 and 380°C. 
Selected power is maintained 
regardless of variations of 
plus or minus 10% in mains 
supply voltage. An LED out-
put indicator varies in bright-
ness with power adjustment 
and  an  illuminated mains 
rocker switch is fitted. The 
unit has a 2 amp fuse. 

Light Soldering 
Developments Limited, 
97/99 Gloucester Road, 
Croydon, 
Surrey CRO 2DN. 
Tel: (01) 689 0574. 

PCB CONNECTOR 
A range of compact, high 

current capacity 3.96mm pitch 
PCB  connectors,  the  VH 
series,  is available  from 
Takbro. 
VH series connectors can 

carry 7A per contact over 
their  rated  temperature 
range of —25°C to +85°C. They 
use the proven 'box-type' leaf 
contact which can reliably 
handle low voltage, low cur-
rent signals as well as the 
larger  currents  from 
relatively high powered cir-

cu its. 
These connectors are avail-

able in 2- to 10-way versions 
and both top and side entry 
units are available. 
Contacts and posts are tin-

plated brass; contact hous-
ings and post bases are UL94-
VO rated natural coloured 
nylon 66. 

Takbro Ltd, 
Albert Drive, 
Burgess Hill, 
West Sussex. 
Tel: (04446) 45601. 

SOLDER MACHINE 
The  new  Farco  F020 

machine from Dage Intersem 
offers a low cost semi-auto-
matic  solution  to  reflow 
soldering surface-mounting 
ICs onto PCBs. 
Machine-soldering  of 

SMDs is essential because of 
the danger of damaging or 
lifting PCB pads when using 
manual soldering with such a 
fine tolerance, high pin-count 
device. Yet at this early stage 
in the  market,  the  only 
machines available for the 
purpose  are  expensive 
highly-automated  solutions, 
costing typically from £10,000. 
The new F020 takes subs-

trates up to 400mm square. 
After the PCB is positioned 
and the work surface clamped 

in place, the machine is ready 
for a production run. An IC is 
positioned on the pad and a 
heating  element  lowered 
over the component to reflow 
solder it into place. 
Soldering temperature is 

continuously adjustable from 
50 to 500°C. Users can also set 
dwell time (from 0.5 to 10 
seconds) and a safety cut-out 
temperature. 
The F020 offers semi-auto-

mated reflow soldering for 
SMD ICs at costs starting 
under £5,000. 

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

SCHOTTKY RECTIFIERS 
Motorola has extended its 

axial lead plastic Schottky 
rectifier line by adding six 
new devices with reverse 
voltages (VR R M) ranging from 
20  to  60  volts.  The 
MBR320/30/40/50/60 are rated 
at 3 amps over a temperature 
range (Tj) of —65°C to +150°C. 
The platinum and nickel 

construction  permits  an 
increase  in  temperature 
capability of about 25°C with 
only a minor increase in 
forward voltage drop (VF 
which still remains extremely 
low.  The  VF for  the 
MBR320/30/40 is 0.5 volts, and 
0.6 volts for the MBR350/60 
when the forward current is 
1.0 amps. 

This  extra  temperature 
capability,  low  VF and 
extended voltage capability 
adds  to  overall  design 
flexibility. 
The rectifiers are suited for 

use in switching power supply 
outputs,  fast  switching 
applications, as clamp diodes 
and as low forward voltage 
drop steering diodes. Die 
construction features an ion 
implanted guard-ring for pro-
tection against high dv/dt 
surges. 

Motorola Semiconductor 
Products Inc, 
PO Box 20912, 
Phoenix, 
Arizona 85036, 
USA. 
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ICOM 
GREAT SETS 
Co mplete 
Hr Radio 

This new HF transceiver from ICOM is compact enough to make mobile or portable use a 
possibility. The IC-735 covers all Amateur frequencies from 1.8MHz to 30MHz including the three new 
bands 10, 18 and 24MHz. Modes include SSB, CW, AM and FM, all circuits are solid-state and output is 
approximately 100 watts. 

Tuning ranges from 100kHz to 30MHz, made continuous by using a high-side IF and a CPU 
control system. RTTY operation is also possible. Dynamic range is 105dB with a 70.451 MHz first IF 
circuit. The direct feed mixer rejects spurious response and gives higher sensitivity and wider dynamic 
range. Pass-band tuning and a sharp IF notch filter provide clear reception even under duress. 
Preamp is 10dB and attenuator 20dB. 

The new IC-735 from ICOM is easy to operate and versatile, it has various scanning functions, 
comprehensive LCD and 12 memories. Computer remote control is possible via the RS-232C jack. 

Options include: the AT-150 automatic antenna tuner and shown here the PS-55 AC power 
supply and SM-8 desk mic. 

Please contact Thanet Electronics or your local ICOM dealer for even more information on this 
latest HF transceiver — the IC-735. 

A new exciting set is the ICOM IC-3200E 
FM Dual-band transceiver (144-430,440 MHz). 
This is the smallest transceiver available. 

The IC-3200E employs a function key for 
low-priority operations to simplify the front panel. 
LCD display is easy to read in bright places, 
showing frequency, VFO NB, memory channel 
duplex mode and S RF meter information. 

Other features include a 10 channel 
memory able to store operating frequencies. 
Simplex or Duplex A memory lock-out function 
allows the memory scan to skip programmed 
channels when not required. The IC-3200E has 
a built-in duplexer and can operate on one 
antenna for both VHF and UHF. Options include: 
IC-PS45 DC. power supply. HS-15 mobile mic. 
SM6 and SM8 desk mics. SP-10 external speaker 
and UT-23 speech synthesizer. A great future is 
predicted for the IC-3200E. 

"  
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GREAT VALUE 
K-011E, I(-CIE 

The direct entry microprocessor controlled 
IC-02E is a 2 meter handheld ,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 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. 

HS-10 Headset also available, 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 and 4E continue to be 
available. 

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 have a 

retail branch at 95, Mortimer 
Street, Herne Bay, Kent. Tel: 
369464. Give it a visit, BCNU. 

Authorised koni dealers in the 1111t 
Alexian Electronics Ltd. Edinburgh, 031-554 2591. 
Alyntronics, Newcastle, 0632-761002. 
Amateur Radio Exchange, London (Ealing), 01-992 5765. 
Amcomm, London (S. Harrow). 01-422 9585. 
Arrow Electronics Ltd., Chelmsford Essex, 0245-38167326. 
Beamrite, Cardiff, 0222-486884. 
Booth Holding (Bath) Ltd., Bristol, 02217-2402. 
Bredhurst Electronics Ltd., W. Sussex, 0444-400786. 
Dressler (UK) Ltd., London (S. Harrow), 01-558 0854. 
D.W. Electronics, Widnes Cheshire, 051-420 2559. 
Hobbytronics, Knutsford Cheshire. 0565-4040. Until lOpm daily. 
Photo Acoustics Ltd.. Buckinghamshire, 0908-610625. 
Radcomm Electronics. Co. Cork. Ireland, 01035321-632725. 
Radio Shack Ltd.. London NW6, 01-624 7174. 
Scotcomms, Edinburgh, 031-657 2430. 
Tyrone Amateur Electronics. Co. Tyrone. N. Ireland, 0662-2043. 
Reg Ward & Co. Ltd.. S.W. England.'0297-34918. 
Waters & Stanton Electronics, Hockley Essex, 0702-206835 

Listed here are authorised dealers who can demonstrate 
ICOM equipment all year round. This list covers most areas of the 
U.K., but if you have difficulty finding a dealer near you, contact 
Thanet Electronics and we will be able to help you. 

Cue Dee Antennas lipecialOffer! 
CUE DEE antennas are designed to last for decades — the best 

possible aluminium alloy for this purpose is used (SIS 4212-06). 
The booms are made of 28mm tubing with 1.5mm wall, with 

colour marks clearly indicating where to fit the elements. By using 
tubular boom, and a synthetic guy wire on the long yagis, the 
windload is reduced by a factor 0.66 compared to using square 
shaped material for boom and guying. 

The driver element is made of 12mm tubing and features a 
PTFE (Teflon) insulated gamma match which is pre-tuned at the 
factory and made for 50 ohm feeder with a PL 259 type connector. 
No further adjustments or power consuming balun needed. This 
matching system ensures a clean radiation pattern and transfers the 
power without losses. 

The parasitic elements are made of 6mm solid rod and 
mounted to the boom with the aid of a CUE DEE element washer, 
boom to element part and a screw. This, together with our intelligible 
assembly manual, makes an extremely easy and solid assembly 
which assures the long life of a CUE DEE antenna. 
2 metre Yagis. 
4144A —4 element, 8dBd gain £19.00. 
10144— 10 element, 11.4dBd gain £37.00. 
15144— 15 element, 14dBd gain £49.00. 
Order now while stocks last. 



PRODUCT NEWS   

MOBILE RADIO 
Uniace  Telecommunic-

ations Ltd have announced 
their new Uniace 400 personal 
mobile transceiver for the 
934MHz leisure band. 
All  British  made  using 

state-of-the-art design and 
surface-mounted component 
techniques, the transceiver 
performance  equals  or 

exceeds the basic DTI spe-
cifications.  Using  micro-
processor control  and  an 
integrated  VCO,  the  fre-
quency stability is ensured by 
the use of a TCXO for the 
reference oscillator giving a 
tolerance of ± 1ppm over a 
temperature range of 0°-60°C. 
The Rx is a dual conversion 

superhet with IFs at 21.4MHz 

and 100KHz. Selectivity is 
ensured by the use of Gigafil 
pre-tuned cavity filters as 
well as the more conventional 
crystal filtering. Double-bal-
anced Shottky diode mixers 
are used for frequency mix-
ing. A bipolar transistor pre-
amp in the Rx front end gives 
low noise and good sensitiv-
ity, at about 0.5AV for 20dB 
quieting, matching any other 
934MHz equipment on the 
British market. The squelch 
control  is  signal-to-noise 
operated, which has been 
found to be most efficient on 
this band, and as well as the 
conventional variable control 
an auto position has been 
provided. 
On the transmit side a 

Vogad takes care of the audio, 
providing automatic speech 
processing. Filtering by Giga-
fils in the Tx line makes for a 
nice clean and tight RF signal 
to the hybrid PA module, 
which gives a full 8 watts 
transmitted power. 
Finally, at the present time, 

the Uniace 400 is supplied 

tuned to the 20 channels as 
allocated by the DTI, but 
provision has been made for 
easy conversion to 40 chan-
nels as and when these are 
available. 
The standard controls are 

volume on/off switch, squelch 
with auto position, tone con-
trol switch and hi-lo band 
switch, which is provided for 
future use when the 40 chan-
nels become legalised. There 
is an  Rx signal strength 
meter, a transmit indicator 
LED and the usual LED chan-
nel number display. The sup-
ply voltage should be 13.4 
volts at 3 amps and the 
antenna socket is a low loss 
BNC type for ease of mobile 
installation. 
The Uniace 400 is available 

for £355 including VAT. 

Uniace Telecommunications, 
Unit 8, 
Conway Road Industrial 
Estate, 
Llandudno Junction, 
Gwynedd, North Wales. 
Tel: (0492) 613232. 

'CUSTOM' ENCLOSURE 
In the past, if the electro-

nics designer needed a small 
quantity of low cost enclo-
sures he purchased off-the-
shelf injection moulded or 
sheet  metal  boxes.  Now 
Beechcraft Ltd of Midsomer 
Norton,  near  Bath,  have 
unveiled the Exten System; a 
new enclosure system that 
combines good looks with 
practicality, features innova-
tive construction and offers 
the  option  to  completely 
customise the fascia area at 
very low cost. 
This is done by utilising the 

expanded PU foam process, 
which does not require the 
expensive tooling of injection 
moulding yet is rigid, light and 

very strong. 
By simply substituting part 

of the mould, Beechcraft are 
able to produce quantities as 
small as 25 of these 'custom' 
enclosures  for  a tooling 
charge as low as a few 
hundred pounds. 
The Exten is available in 

four sizes, the largest being 
able to accept a 19 inch sub-
rack assembly, and has a wide 
range of options including 
vertical or angled fascias, 
extra venting, RFI screening, 
dozens of standard colours 
and a carrying handle/stand. 

Beechcraft Ltd, 
Westfield Industrial Estate, 
Midsomer Norton, 
Bath BA3 4BS. 
Tel: (0761) 416642. 

IC SOCKETS 
Aries Electronics (Europe) 

has  introduced  its  Verti-
socket range of IC sockets, 

designed to allow single row 
devices to be mounted at 
right angles to the PC board. 
Available with 2 to 25 posi-
tions, the 0517 Vertisockets 
feature collet style sockets 
with gold contacts and tin- or 
gold-plated shells on 0.100 
inch centres. 
The single-in-line sockets 

are end-to-end stackable on 
0.100 inch centres and they 
are moulded so that they can 
be broken down to any num-
ber of pins from 25 down-
wards without damage. 
Aries can supply the 0517 

Vertisockets either to full 25 
position length or to any 
desired number of positions. 
The body of the single row 

Vertisockets is made from 
glass-filled thermoplastic. 

Aries Electronics (Europe), 
Alfred House, 
127 Oatlands Drive, 
Weybridge, Surrey KT13 9LB. 
Tel: (0932) 57377. 

BIG CATS 
With  the  market  for 

loudspeakers rapidly expan-
ding, Maplin Electronic Sup-
plies have introduced a range 
of eleven high quality, high 
performance,  high  power 
loudspeakers which the com-
pany hopes will establish new 
standards  in  professional 
audio equipment. The Maplin 
'Big  Cat'  range  is  UK 
designed and built to meet 
the most demanding Euro-
pean standards. 
The Big Cat loudspeakers 

combine high power capabil-
ity, electrical strength and 
professional quality of sound 
with a low cost price factor. 
Major features of the range 
include:  a  virtually 
indestructible, high tempera-
ture voice coil reinforced 
with glass-fibre; 100% heat 
overload  tolerance;  ad-
vanced technology magnet 
system; rigid cast alloy chas-
sis;  linen  or  plastiflex 
elastomer surrounds; 5in to 
18in, 50W to 300W. 
Details are featured in the 

Maplin 1985 Buyer's Guide to 
Electronic Components. 

Maplin Electronic Supplies, 
PO Box 3, Rayleigh, 
Essex SS6 8LR. 
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 PRODUCT NEWS 

MICROWAVE AlTENUATORS 
A comprehensive range of 

microwave continuously-vari-
able attenuators,  covering 
frequency ranges from dc to 
500MHz and up to 18GHz, is 
offered by Anglia Microwaves 
Ltd. 
Manufactured by ARRA Inc, 

the range includes miniature, 
lockable, direct reading mod-
els  for  panel-mounting 
applications and motorised 
models.  Versions  with 
negligible phase shift can be 
supplied, together with high 
power types able to handle up 
to 500W CW or 10KW peak. 
The  most  popular  atte-

nuators include a wide choice 
of direct-reading attenuator 
types with attenuations of up 

to 120dB. These feature a non-
contact attenuation variation 
method,  which  has  the 
benefit of not altering the 
calibration with usage. These, 
designed primarily for panel 
mounting, can be orientated 
in any position while still 
giving  easily-read  dial 
calibration. 
The entire family features 
low insertion loss, typically 
0.5dB  from  the  miniature 
models, low VSWR and a 
proven rugged, high reliabil-
ity construction. 

Anglia Microwaves Ltd, 
Radford Business Centre, 
Radford Way, Billericay, 
Essex CM12 OBZ. 
Tel: (02774) 59855. 

NEW BBC MICRO 
The  'B+',  the  latest 

newcomer to the acclaimed 
BBC Microcomputer range, 
has  been  announced  by 
Acorn Computers. 
With a full 64K of RAM 

memory,  plus  32K  ROM 
expandable to 192K, and a 
built-in enhanced disc drive 
interface, the B+ offers sign i-
fiCant  increases  in  both 
power and performance over 
the standard Model B, for a 
price of £499 including VAT. 
The first public showing of 

the BBC B+ was at the BBC 
Micro  and  Electron  User 
Show at the New Horticultural 
Hall, London during May. Full 
stocks of the B+ are now 
ready for shipment to distri-
butors and dealers. 
The main circuit board, the 

heart of the BBC Micro, has 
been completely redesigned 
for the B+, and Acorn are 
confident that it is more 
reliable than before. 
Additional features of the 
BBC B+ include six reposi-
tioned ROM sockets, making 
them very much more acces-
sible to users installing soft-
ware chips. Extra ROM space 
is also freed by a single chip 
machine  operating  sys-
tem/BBC BASIC, and for max-
imum reliability virtually all 
components except language 
ROMs have been soldered, 
not plugged into sockets. 
However, the B+ is fully 

csinpatible with the BBC B 
and shares all its features, 
including BBC BASIC, Econet 
upgradeabi I ity, expandability 
through Tube (R) and 1MHz 

ports, serial and centronics 
interfaces for printers, cas-
sette and joystick interfaces, 
TV, colour and BAN monitor 
outputs, and a full 73 key 
professional keyboard. 

Acorn Computers Ltd, 
Fulbourne Road, 
Cherry Hinton, 
Cambridge CBI 4,JN. 

DISC DRIVE 
What is believed to be the 

cheapest disc drive for the 
BBC Micro user is now avail-
able from  RCS Computer 
Services. It is the Olivetti disc 
drive and it is being offered at 
£60 + VAT (£69 including VAT, 
plus £3.50 post and packag-
ing). A 51/4 inch, 100K, 40 track, 
single-sided drive, it comes 
complete with a utility disc, 
handbook and all the cables 
required to plug into a BBC 
Model B + D. 
For users without a disc 

interface on their micro, RCS 
is offering a special package 
price of £168.50 including VAT 
(plus  £7.00  postage  and 
packaging). This upgrades 
the machine to full Acorn 
specification  and  includes 
the Olivetti disc drive. 
The offer is available while 

stocks last. RCS Computer 
Services is the central repair 
agent for Acorn. 

RCS Computer Services, 
Leeway Data Products Ltd, 
Enterprise House, 
Central Way, 
North Feltham 
Trading Estate, Middlesex. 

\ 
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A D& D A CONVERTER 
The new UVC 3100 from ITT 

Semiconductors can reduce 
chip count in applications 
requiring high-speed AID and 
D/A conversion. 
The chip combines an 8-bit 

flash AID converter with a 
10-bit D/A converter, together 
with various auxiliary circuits, 
for frequencies up to and 
including the video range. 
The A/D converter offers 

8-bit resolution. Differential 
non-linearity is 1/2LSB, abso-
lute non-linearity is specified 
at 1%. 
The complementary 10-bit 

D/A converter is also a high-
speed part and is capable of 
operation at clock rates to 
25MHz.  Differential  non-
linearity  is 1/2LSB,  abso-

_ 
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lute non-linearity is 1%. 
To minimise chip count and 

increase  versatility  the 
device also incorporates a 
number of support circuits. 
An impedance converter is 
provided  for  example, 
upstream of the ADC, to 
decouple the input against 
the high input capacitance of 
the ADC. 
The UVC 3100 has TTL-

compatible I/O and requires a 
±5V supply. Typical applica-
tions  include  TV  signal 
decoding in cable and satel-
lite converters. 

ITT Semiconductors, 
145-147 Ewell Road, 
Surbiton, 
Surrey KT6 6AW. 
Tel: (01) 390 6578. 

PACESETTERS 
Nidd Valley Micro Products 

have introduced two new 
games peripherals, including 
a special joystick interface 
for the Spectrum incorporat-
ing their slow motion facility 
(patent pending). 
Pacesetters give the com-

puter user full control over 
program and screen speed at 
the turn of a knob, from 
normal down to freeze, and 
like the original Slomo. unit 
(which is still available) give a 
new dimension  to games 
playing. 
The  Programmable 

Pacesetter enables all games 
to be played with joystick and 
with full Slomo control. The 
joystick movement keys for 
each game are easily prog-
rammed into the interface 
memory, keeping a perman-
ent record. The Spectrum 
Pacesetter responds to all 
Kempston  software  using 
IN(31) with full Slomo control. 
Both Pacesetters have an 

on/off button and LED indica-
tor to enable the user to see 

, • • • ''''''''' 

when slow motion mode is 
operating, so preventing soft-
ware corruption whilst load-
ing or saving from tape or 
microdrive. Both interfaces 
are compatible with all popu-
lar joysticks, including the 
Quickshot II. 
These are high quality Brit-

ish  products,  reasonably 
priced at £14.95 for the Spec-
trum Pacesetter and £24.95 for 
the Programmable Paceset-
ter,  including  VAT  and 
postage. 

Nidd Valley Micro 
Products Ltd, 
Stepping Stones House, 
Thistle Hill, 
Knaresborough, 
North Yorkshire. 
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PRODUCT NEWS   

POWER SUPPLY 
A new high performance 

350W switched mode supply, 
which permits high peak cur-
rents to be drawn from all 
outputs,  is now  available 
exclusively in the UK from 
Powerline Electronics Ltd. 
Manufactured for Power-

line and designated the F350, 
this new compact power sup-
ply unit provides outputs of 5V 
at 50A, +12V at 8A, —12V at 5A, 
+24V at 5A and —5V at 5A. 
Total peak power output is 
450W yet the chassis is of 

comparable dimensions to 
those of competitive models 
providing  only 300W total 
peak power. 
Power failure indication is 

provided as standard and the 
F350 is designed in accord-
ance with the safety require-
ments of IEC380 and IEC435, 
VD E0804, V D E0806, 8S5850, 
TG2 and 1G26. 

Powerline Electronics Ltd, 
5 Nimrod Way, Elgar Road, 
Reading, Berks RG2 OEB. 
Tel: (0734) 868567. 

MULTI-OUTPUT PSU 
Weir Electronics Limited 

has introduced the first of a 
new series of high-efficiency 
multiple-output  switched-
mode power supply units, 
designed as economic dc 
energising sources in a vari-
ety of OEM applications. 
Identified  as  the  Weir 

HSS100, the new model is a 
five output unit rated at 100 
watts with convection cooling 
or 150 watts with forced air 
cooling. A feature of the HSS 
design is the short rise and 
fall time of the switching 
waveform, giving operating 
efficiency better than 80% at 
all but the lowest power 
output levels, with a high 
standard  of  reliability 
enhanced by the light loading 
of the switching circuits. 
In the unit's standard form 

the voltages and maximum 
currents of its five output rails 
are, respective: 1/+5.1V 12A, 
2/+12V 5A, 3/-12V 2A, 4/-5V 
1A and 5/+24V 2A. These 
output voltages allow a single 
HSS100 to power a complete 

microcomputer  system, 
including disk drives, dis-
plays etc as well as the 
processor itself and its mem-
ory cards. Variants on the 
standard unit are available, 
giving alternative output vol-
tages. 
All outputs are voltage reg-

ulated to compensate for 
line-voltage  and  load 
changes, with full regulation 
on outputs 2, 4 and 5 to give 
virtual  independence from 
effects of loading on other 
output  rails.  Performance 
features include overvoltage 
protection in the form of a 
latch circuit on output 1, and a 
power-fail signal which pro-
vides a logic transition from 
'1' to '0' to indicate that the 
input voltage is no longer 
sufficient to maintain output 
levels within specification for 
more than a further 5 mil-
liseconds. 

Weir Electronics Ltd, 
Durban Road, Bognor Regis, 
Sussex P022 9RW. 
Tel: (0243) 865991. 

'MACE TELECOMMUNICATIONS LTD 
Proudly present their 934MHZ leisure band 

tranceiver the 
EXCEEDS D.T.I. SPECS. TO BRING 
YOU PRODESSIONAL 
SPECIFICATIONS:-

Microprocessor control. 
Double balanced Shottky mixers. 
T.C.X.O. frequency control. 
Cavity filters. 
Surface mounted chip 
components. 
Sensitivity .50/ for 20db quieting. 
Full 8watt. TX. output power. 
Auto and maunal squelch control. 
Easy conversion to 40 channels. 
State of the art design. 
V.O.G.A,D audio processing. 

ifTELECOMMUNICATIONS LTD 

UNIACE 400 

RRP E355 
INC VAT 

Made in Britain, the performance exceeds that of any 
other rig available now for the 934MHZ band. 

Available from leading distributors or direct from 
Unlace. 

Unit 8, 
Conway Road Industrial Estate 

Gwynedd,  Tel No. 0492 61 3232 
North Wales Telex 6155 AIRTEL (Ref UN1) 
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TRANSISTORS 
5C107/8/9  - 12p  BC184L  - 10p  BFY50,51,52 
BC147/8/9  -lop  BC212,212L  -lop  BFX88 
8C157/8/9  -10p  BC327,337,337L  -  12p  6SX19 
BC547/8/9  -8p  B0135,136  -25p  BSX20 
BC557/8/9  -8p  BD137,138,139  -25p  2N2926 
BC182L  -lop  BF195,7  -12p  2N3055 
BC183  -10p  BCY70  -15p  TIP31A,32A 

SUBMINIATURE TANTALUM ELECTROLYTICS, (MFDSNOLTS) 
0.1/35,0.22/35,0.47/35,1.0/35,3.3/16,4.7/16  14p 
2.2/35,4.7/25,10/6- 15P4.7/35,6.8/16  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 1/4W 5% E24 series 0.51R to 10M0  1p 
100 off per value- 75p, even hundreds per value totalling 1000  £7.00 
Metal Film resistors 1/4 W 10R to 'IMO 5% E12 series- 2(2,1% E24 series  3p 
Mixed metal/carbon film resistors V2W E12 series 1R0 to 10Mo 
Mixed metal/carbon film resistors 1 watt E12 series 10RO to 10M0   

- 20p 
-15p 
-12p 
-15p 
-7p 
-50p 
- 30p 

Miniature polyester capacitors 250V working for vertical mounting 
01, 015, 022, 033 047 068 4p. 015.022 6p. 0.33 & 0.47  8p 
Mylar (polyester) capacitors 100V working 212 series vertical mounting 
1000p to 8200p - 3p.01 to 068 mfd -4p. 0.1 5p. 0.12 & 0.15  6p 
Plate or disc ceramic 50V E6 series 1.0 pf. to 47,000 pf  2p 

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 E12 series long axial wires 
10 pf to 820 pf - 3p. 1000 pf to 10,000 pf -4p. 12,000 pf  5p 
Light dependant resistors NORP12  65p 

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

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

Return posting 

11/2 p 

5p 

AUIIO MOIUES AT THE 10 
ow Distributed by Riscors 

POWER AMPLIFIERS 
AL 1030 IAL30) - Low cost general purpose 10W 
Bohm module, supply voltage range 113-30V. 

f3.30 + V.A.T. 

AL 1540 'At 15W 805rn medium power module 
Incorporating over-load protection. Operating 
voltage range 20-40V. 

0.65 + V.A.T. 

AL 2550 0>L60) - Compact 25W 8ohm module for 
domestic applications with a distortion figure of 
.06%. operating voltage range 28-50V. 

£4.25+ V.A.T. 

AL 5070 (AL120) - Top class 50 W Bohm module 
with  self-contained  heat  sink  and' built-in 
protection cncintry, produces really 1st class 
sound with a distortion level at an incredible 
.02%. 

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

ST PRI 
PREAMPLIFIERS & MIXERS 
PA 207 - A quality stereo pre-amplifier and tone 
control unit suitable for driving any of the above 
amplifiers. Operates from a supply rail of 40-70V. 

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

£10.95 + VAT. 

MM 100G - As MM 100 except inputs are for 2 
guitar + microphone.  610.95 + 8.47 

POWER SUPPLY 
5PM90/45/55/65 - A stabiliser module available 
in 3 voltages, 45 55 & 65V providing a stabilised 
output of up to 2A and providing a superior 
performance especially with the higher power 
audio  modules.  (Requires  an  appropriate 
transformer + reservoir capacitor). 

£5.75 + VAT. 

vag All modules supplied with a 41. 
or" comprehensive Data Sheet. Pr 

Order by post, order by 'phone eiIl Ftsocm- PRINCES RISBOROUGH, 
51 POPPY ROAD, 

Add 15% V.A.7, to all prices 
U.K. orders add 70p post & packing  BUCKS 
Export orders - post & packing at cost  LIMITED Tel 03114 4416326 

EXTEN 

The not so 
Standard Enclosure 

Today's sophisticated end-user demands 
electronics equipment that is not only 

technologically advanced but, more than ever, is 
well packaged. 

Beechaaft announce the Exten, a new off-the-shelf 
endosure which offers the versatility you need plus 
the striking looks your customers demand. 

The Exten is light but tough, moulded in rigid PU 
foam, in four sizes up to 19" sub-rack size, with two 
bezel options and easy access to front and rear. 

Simple 
two part 
construction 

Extensive 
coverage of 
inserts 

But the real beauty of the Exten is that the whole 
bezel area can be customised to your own design, 

quickly and very cheaply. 
Send for details. 

beechcraft 
Beechcraft Limited, Westfield Industrial Estate, Midsomer Norton, 
Bath, Avon BA3 4BS. Telephone: (0761) 416642. Telex: 44627. 
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ELMASET INSTRUMENT CASE 
300x133x217mm deep  £10.00.. (£1.50) 

REGULATORS 
LM3177 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 

EPROMS/MEMORIES 
27128-300nS   £10.00 
2764 INTEIJFUJITSU 300n8  £4 
2716,2708, 1702 EX EQUIPMENT  £2 
2732 EX EQPT  £2.50 
2114 EX EQPT 60p 4116 EX EQPT  70p 
4164-200nS new  £2.00 
MC6810P  £1.00 
P4031AH  £4 

POWER TRANSISTORS 
TIP141, 142, 147E1 ea, TIP112, 125, 42B  2/C1.00 
TIP35B £1.30 TIP35C  £1.50 
SE9302100V 10A DARL SIM TIP121  2/C1.00 
2N3055 Ex eqpt tested  4/C1.00 
Plastic 3055 or 2955 equiv 50p  100/£30.00 
2N3773 NPN 25A 160V £1.80  10/£16.00 

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

£1.50 
Futaba 8 digit calculator, fluorescent display 9CT-
01-3L   £1.50 
LCD Clock display 0.7" digits   £3.00 
Large LCD Clock display 1" digits   £3.00 
7 seg 0.3" display comm cathode  2/C1.00 

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

MISCELLANEOUS 
INDUCTOR 20uH 1.5A  5/£1.00 
NEW BRITISH TELECOM PLUG+ LEAD  £1.50 
1.25" Panel Fuseholders  5/C1.00 
5.25" floppy discs Verbatim DSDD  10/£20 (£1) 
MAINS ROCKER SWITCHES 6A SPST  5/C1 
STAINLESS STEEL HINGES 14.5" BY 1" OPEN £1.00 
each  10/£7.00 

MAINS TRANSIENT SUPPRESSORS 245v.... 3/C1.00 
TOK KEY SWITCH 2 POLE 3 KEYS - ideal for 
car/home alarms £3 £100+  £2.00 
12v 1.2w small wire ended lamps fit AUDI/VW TR7 
VOLVO SAAB  10/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/C2.00 
Stereo cass R/P head  £2.50 
Mono head £1, Erase head  50p 
Thermal cut-outs 50, 77,85, 120'C  80p 
Thermal fuse 121'C 240v 15A  5/C1.00 
Vero pins fit 0.1" Vero  200/C1.00 
T0220 Micas + bushes 10/50p  100/C2.00 
T03 Micas + bushes  20/C1 
RELAYS 240v AC coil  PCB mounting 2 pole 
changeover £1  3 pole c/o   £1.00 
Fig. 8 mains cassette leads  3/£1.00 
KYNAR wire wrapping wire 20z reel   £1.00 
PTFE min. screened cable   10m/C1.00 
TOKIN MAINS RFI FILTER 250v 15A  £3.00 
Epoxy potting compound 500g  £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 or 9m CERAMIC FITLER 50p  100/C25.00 
240v AC FAN 4.6" SQUARE NEW  £5.50 (£1.60) 
240/115v AC FAN 4.6 50. NEW  £7.00 (£1.60) 
BELLING-LEE 12-way block L1469  4/C1.00 
POTENTIOMETERS short spindle 
2k5 10k Lin  5/C1 
500k lin 500k log long spindle   4/£1 
40KHZ ULTRASONIC TRANSDUCERS EX-EQPT. 
NO DATA  PAIR/C1.00 
STICK-ON CABINET FEET  30/£1.00 
103 TRANSISTOR COVERS   10/C1.00 
TRANSISTOR MOUNTING PADS T05/T018 £3/1K 
DIL REED RELAY 2 POLE N/O CONTACTS  £1.00 

RECTIFIERS 
120v 35A stud  65p 
12FR400 12A 400v small stud  4/C1.50 
BY1271200V 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 £2.00 ea  10/C18.00 
25A 400v bridge £2.50  10/C22.00 

S C Rs 
MCR72-6 400v £1 BTX95 800V 15A   £1.80 
35A 600v stud   £2.00 

MCR106 equiv. 4A 400v  40p 
2N5061 800mA 60V TO92  4/C1.00 
TICV106D .8A 400v TO92 3/£1  100/£15.00 
MEU21 Prog. unijunction   3/C1.00 

TRIACS  diacs 25p 
TXAL225 8A 400V 5mA gate 2/£1.00   100/C35.00 
25A 400v ex eqpt. tested   £1.50 

CONNECTORS (Ex ram pri m rm., pair) 
'D' 9-way £1; 15-way £1.50; 25-way   £2.00 
37-way £2; 50-way £3.50; covers 50p ea 
NEW 25-way PCB SKI. STRAIGHT   £1.00 
D9 PCB PLUG 90 deg   £1.50 
0.1" double sided edge connector, 32-way ideal 
ZX81/SPECTRUM   £1.50 
0.1" d/sided pcb plug 24+25-way   £1.50 
2 pole sub min. connectors ideal radio control RS 
466/472/488/3435 pairs   £2.00 

IDC CONNECTORS 
25 WAY 'D PLG or 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 SOCKETor 50-WAY SOCKET  £2.00 

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

WIRE WOUND RESISTORS 
W21 orsim2.5W100FONEVALUE FOR  £1.00 
1R0 2R0 2R73R9 5R01OR 12R 15R 18R 2OR 27R 33R 36R 
47R 120R 180R 330R 390R 470R 560R 680R 820R 910R 
11<1511<2 1K3 1K5 1K8 2K4 2K7 3K3 101< 

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

W22 or sim 6 watt 7 OF ONE VALUE for  £1.00 
1R5 9R1 10R 12R 20R 33R 51R 56R 62R 120R 180 270R 
390R 560R 620R 1K 1K2 2K2 3K3 3K9 10K 

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

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

W24/ sim. 12watt 4 OF ONE VALUE for  £1.00 
R50 2R0 IOR 18R 47R 68R 75R 82R 150R 180R 200R 
270R 40OR 620R 820R 1K 

PHOTO DEVICES 
Slotted opto-switch OPCOA OPB815  £1.30 
2N577750p   100/£26.00 

T1L81 T018 Photo transistor   £1.00 

T1L38 Infra red LED T 5mm 2/50p  100/C16.00 
0P12252 0 pto isolator  50p 
Photo diode 50p  6/£2.00 
MEL12 (Photo darlington base n/c)  50p 
RPY58A LDR 50p ORP12 LDR  85p 
LEDs RED 3mm or 5mm 12/£1   100/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/£3.00 
1N5401 3A 100V  10/C1.00 
BA157 1A 400V Fast recovery  100/C2.50 
BA1591A 1000V Fast recovery  100/C3.50 

MULTI TURN PRESETS 
1OR 20R 100R 200R 500R  50p 
2K 51< 22K 50K 1001<200K 

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

TRIMMER CAPACITORS small 
GREY 1.5-6.4pF GREEN 2-22pF   5 for 50p 
GREY larger type 2-25pF  5 for5Op 

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

POLYESTER/POLYCARB CAPS 
10n/15n/22n/33/47n/68n 10mm rad  100/C3.00 
100N 250V radial 10mm 100/£3   
1u5 P/carb 15mm rad   100/C7.00 (£1) 
2u2 160v rad 22mm  100/C10.00 (£1.50) 
470n 250v AC X rated rad  4/C1.00 
33n/47n 250v AC X rated rad 15mm  10/C1.00 
10n 250v AC X rated rad 10mm  10/C1.00 
100n 600V SPRAGUE axial 10/£1   100/C8.00 (£1) 

BEAD THERMISTORS 
GLASS BEAD NTC Res @ 20'c  SOp 
25OR 1K2 50K 220K 1M4 
R53 THERM ISTOR  £2.00 

BEAD TANTALUM CAPS 
6u8 25V 47u 3V 68u 6V 12/£1   100/C6.00 
2u2 20V 8/£1   100/£8.00 

MONOLOTHIC CERAMIC CAPS 
100N 50v 100/£6 10N 50V  100/£3.00 
470N 50v 100/£71u F 50V  100/C8.00 
ION 50v dil package 0.3" rad. £4/100  £30/1 k 

STEPPER MOTOR 4 PHASE 2 
9v WINDINGS 
£3.50   10/C30.00 

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

MIN. ACCOUNT ORDER £10 
P&P AS SHOWN IN BRACKETS (HEAVY ITEMS) 

65p OTHERWISE (LIGHT ITEMS) 

ADD 15% VAT TO TOTAL 

ELECTRONIC COMPONENTS BOUGHT FOR CASH 
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NEWS DESK 
A manor of FAX 
Instant  transmission  of 

foreign language text and 
artwork is now possible via 
IPMC Translation's new elec-
tronic  facsimile  (FAX) 
service. 
The international transla-

tions company believes that it 
is the first organisation in its 
industry to provide this facil-
ity, and that it is critical for 
clients to see and approve the 
work  they  have  commis-
sioned laid out as it will be 
printed,  something  which 
telex cannot do. FAX gives 
the complete picture on line 
and reduces communications 
downtime. 
In future, IPMC's London-

based multi-lingual staff will 
be able to liaise with their 
clients by FAX, telex or com-
puter in over 33 European, Far 
and  Middle  Eastern  lan-
guages. 
Further information is avail-

able from: IPMC Ltd, 25 Mar-
foes Road, London W8 6LG. 

Prestel for Singapore 
Singapore has chosen Brit-

ish Telecom's Prestel system 
in a £15 million deal with 
Marconi  to  develop  the 
world's most advanced com-
bined viewdata and teletext 
service. 
The  contract  was 

announced on 13 May, on the 
eve of the Asia Telecom 
exhibition. It is the biggest 
ever for an exported viewdata 
system. 
Singapore Telecoms' uni-

que Teleview service will use 
both telephone links and 
television signals. The high 
capacity of television will 
enable the service to carry 
high  definition  pictures, 
graphics and characters from 
the Chinese language in pic-
ture form. 
Teleview is due to start 

public service to more than 
1,000 customers in March 
1987. It will have advanced 
facilities such as electronic 
messaging,  two-way telex, 
Photo Videotex and terminals 
in public buildings linked to 
the Singapore telephone net-
work's  directory  enquiry 
centres. 
The system is designed to 

operate on both telephone 
links and standard 625-line 
television  transmissions. 
Customers will receive sig-
nals on their terminals via the 
television  link,  using  the 
telephone to send out their 
instructions  and  response 
frames. The service will also 
operate on telephone links 
alone in both directions in the 
event of interruptions to the 
television signal. 

RS232C Replacement 
Following R J Redding's 

article An RS232C Replace-
ment, published in the May 
1985 issue of R&EW, Mr P W 
Tomlinson of Avondale Work-
shops, Bristol, has written to 
inform us of his company's 
views on the new BSI inter-
facing proposals: 
'The concept of a three wire 

serial data interface is not 
new — many visual display 
units (VDUs)  provide this 
method of working, albeit 
with RS232C electrical para-
meters. The connector and 
cable concept of $5/8 is, 
however, novel in its applica-
tion to data transmission and 
is welcomed. 
'Unfortunately, the electri-

cal part of the specification as 
currently  published  is 
incorrect,  given  that  the 
intention of the authors is to 
define an interface specifica-
tion which will guarantee that 
equipment using 74HCMOS 
components as line drivers 
and receivers will talk to all 
other equipment designed to 
the specification, and will do 
so reliably and safely. 
'We have been in corres-

pondence with the CCTA 
(Central Computer and Tele-
communications  Agency) 
and now have a response 
from one of the authors of the 

SEI cores 
Ferrite cores from Salford 

Electrical Instruments, one of 
the founder companies in the 
GEC group, are key compo-
nents in electrical and elec-
tronic systems. Within trans-
formers and inductors they 
are used in cars and trucks, 
new-style car aerials, tele-
communications and switch-
ing devices, home and office 
telephones,  computers, 
washing  machines  and 
domestic TVs, and a variety of 
industrial  applications.  In 
turn, a key component in the 
SEI range of cores is Bayfer-
rox iron oxide from Bayer, 
which comprises nearly 70 
per cent of the initial powder 
mixes for the soft ferrites. 
Bayer's Bayferrox is said to 

have very good chemical pur-
ity levels, high reactivity and 
bulk density. This uniformity 

and consistency is vital in a 
production  sequence 
involving some 30 individual 
operations. 
Bayferrox 1352 comprises 

two-thirds or more of the 
oxides blended by SEI for soft 
ferrite production. Mixes are 
of iron/manganese/zinc and 

iron/nickel/zinc. Batches are 
pressed out daily into a vari-
ety of soft ferrite shapes 
ready for sintering. 
Further information is avail-

able from: Bayer UK Ltd, 
Bayer House, Strawberry Hill, 
Newbury,  Berkshire  RG13 
1JA. 

CCTA documents agreeing 
that the electrical specifica-
tion is incorrect. We would 
therefore discourage anyone 
from making use of the spe-
cification as currently pub-
lished,  although  the  line 
driver and receiver circuitry 
in  the  CCTA  documents 
(using 74HC14s) is basically 
OK. 
We  have  made  initial 

proposals for reworking the 
electrical part of the spe-
cification, as we believe that 
it can be made watertight.' 
A copy of a document 

containing these proposals 
can be obtained by sending 
an SAE to: Avondale Work-
shops, Woodland Way, Kings-
wood, Bristol BS15 1QH. 

CableVision 
GEC McMichael has won a 

contract worth about £14M 
from Clyde CableVision Ltd to 
supply and install the-electro-
nic equipment for a cable TV 
system. 
Clyde CableVision is the 

Glasgow-based cable tele-
vision consortium which in 
1983 successfully applied to 
the government for licences 
to own and operate a multi-
channel cable system. 
Clyde's system will be of 

switched-star  configuration 
which qualifies CableVision 
for a 23 year licence. A key 
component is the new GEC 
switch jointly developed by 
GEC and Delta Kobel for the 
UK market which will be 
produced  at Slough. This 
system initially provides 27 
television channels, 9 radio 
channels and a range of 
interactive  switches  from 
security to personal com-
puting. 
GEC McMichael, who will 

establish a project office in 
Glasgow, plan to install the 
first units in mid-1985 for 
start-up in October 1985. The 
complete  installation  will 
take about four years. 
The  Clyde  CableVision 

franchise area includes Glas-
gow's  main  business and 
financial centre, its principal 
hotels and both its universi-
ties. Some 114,000 house-
holds and 14,000 business 
premises will have access to 
the services. 
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NEWS DESK   
Black Box Cable Shop 
With the new Cable Shop 

service launched in Black 
Box's 1985 Data Communica-
tion Catalogue, savings of up 
to seventy per cent on some 
manufacturers' prices can be 
achieved. 
The Cable Shop has the 

stated aim of providing a 24 
hour delivery on the widest 
selection of top quality cables 
at  the  most  competitive 
prices of any supplier in the 
UK. 
Cable Shop  in Reading 

stocks miles of cable and 
hundreds of connectors com-
patible with all the major 
computer  manufacturers, 
including  IM,  HP,  DEC, 
Wang, Texas Instruments and 
Data General. Each cable is 
tailor-made  to  customers' 
specific requirements. 
Orders may be placed by 

telephone, telex, facsimile or 
by posting the Cable Shop 
card in the Black Box cata-
logue. In case of queries, 
Cable Shop has experienced 
technical staff who can help 

customers sort out their cab-
ling needs. 
Black  Box  have  also 

announced  a  data  link 
scrambler known as the Cryp-
ton, aimed at securing the 
dial-up mini and micro system 
from illicit access. Black Box 
is confident that this hard-
wired  device  will  prove 
impenetrable to any unautho-
rised users, even those who 

know the system passwords. 
Hardwired into the data link 

in pairs with one unit situated 
on the computer side and the 
other at the terminal end, the 
device works like an electro-
nic lock, each pair with its 
own unique code. Only the 
user who has an identically 
wired scrambler can receive 
intelligible data when dialling 
into the computer. 

New distributors 
Ant Products, manufactur-

ers of the Silver 70 and Tiger 
range of amateur radio anten-
nas have appointed three 
major product distributors in 
the north-west. 
In the Greater Manchester 

and Cheshire areas, Glen-
bond (Videotel) Limited, 25 
Stamford Street, Altrincham, 
Cheshire WA14 1EX. In the 
South Yorkshire area, Alan 
Hooker, 42 Netherhall Road, 
Doncaster and in North Hum-
berside, Hessle Communica-
tions, 4 Boothferry Road, Hes-
sle, Hull. 
These three dealers all 

carry substantial stocks of 
Tiger antennas including the 
new  two  metre  col i near 
antenna. A catalogue con-
taining detailed information 
of the Ant Products Tiger and 
Silver 70 range of antennas 
can be obtained by sending 
50p to cover postage to: Ant 
Products, All Saints Industrial 
Estate, Baghill Lane, Ponte-
fract, West Yorkshire WF8 
2HA. Tel: (0977) 700949. 

Components shop 
Martelec  Ltd  have 

announced the opening of a 
new electronic components 
shop at 43 Queen's Road, 

Farnborough in Hampshire. 
Catering for the needs of 

both the hobbyist and the 
local electronics industry, the 
shop carries a broad range of 
components  and tools. A 
twenty-four  hour  ordering 
service is offered for more 
unusual items and the com-
pany is happy to accept mail 
orders (a catalogue will be 
available in the near future). 
In  co-operation  with  a 

printed circuit manufacturer 
on the premises, Martelec 
also offer a PCB service for 
magazine projects as well as 
readers' own designs. 
Further information can be 

obtained by writing to the 
address above or telephoning 
(0252) 515666. 

New directory 
ERA Technology is cur-

rently compiling a directory 
of all the essential compo-
nents required in the design 
and development of optical 
sensors based on optical and 
opto-electronic techniques. 
The directory will contain 
comprehensive company and 
product details, and a major 
feature will be product tables 
giving the key technical para-
meters for both components 
and materials. 

ERA expects the directory 
to  become a prime data 
source for all those involved 
in the design and develop-
ment of optical sensors in 
industry. The first edition, 
published in mid-1985, will 
cover products available for 
users in the United Kingdom. 
Later  editions  will  be 
extended to include Europe, 
the USA and Japan. 
ERA has already mailed a 

large number of suppliers in 
this field, but companies with 
products which  they feel 
should be included in the 
directory are invited to send 
data sheets/application notes 
and catalogues to: Edward 
Lecznar,  Information  Ser-
vices  Department,  ERA 
Technology  Ltd,  Cleeve 
Road, Leatherhead, Surrey 
KT22 7SA. Tel: (0372) 374151, 
ext 461. FAX no: (0372)374496. 

Ught fantastic 
One of the most exciting 

technological innovations in 
recent years has been the 
development of optical fibre 
cables for a variety of applica-
tions of world-wide interest. 
In telecommunications, for 
example, optical fibre cables 
are replacing trunk coaxial 
cables and are gradually tak-

ing over from junction cables 
and, in some cases, wideband 
local networks, which are 
suitable for TV distribution 
and various data and interac-
tive services. They also have 
computer applications and 
are particularly valuable for 
military purposes, due to their 
freedom from interference. 
In optical telecommunic-

ations systems the electrical 
signal is converted to an 
optical signal by means of an 
electro-optical  transmitter 
such as a laser or light-
emitting diode (LED). Having 
then been transmitted via an 
optical fibre cable to a termi-
nal point, the optical signal is 
converted back to an electri-
cal  signal  by  an  optical 
receiver such as a photo-
diode. A major advantage is 
that signals can be transmit-
ted  over  long  distances 
before  amplification  or 
regeneration  becomes 
necessary. Data, telephony 
and television may be trans-
mitted using modulation by 
analogue or digital methods. 
The importance of this evol-

ving medium is borne out by 
the publication of a new 
British Standard,  BS 6558 
Optical fibres and cables, 
Part 1: General requirements, 
which is related to IEC 793-1 
and is in the forefront of 
optical fibre technology. This 
is  particularly  true  with 
regard to multimode fibres 
which are classified accor-
ding to the refractive index 
profile, fibre properties and 
method  of  measurement 
(broadly  divided  into 
dimensional,  optical, 
mechanical and environmen-
tal tests). 
Also included is a backscat-

ter test used mainly by cable-
makers  and  installers  to 
detect any irregularity in the 
fibre characteristic caused by 
microbending during manu-
facture  or  installation. 
Another (screen/proof) test is 
laid down to ensure that 
production fibres have no 
inherent flaws. The proof test 
limit  provides  information 
that can be used at the design 
stage to avoid direct strain on 
the fibre. Further tests are 
described which ascertain 
that the cable has adequate 
reserves to meet the various 
mechanical and environmen-
tal conditions likely to be met 
in service. 
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It's no secret! 
•..that there is • real difference at 
Cricklebrooci Electronics. That's w lywou 
should never be without the PR = 
11111000 ILICTRONICSI CONP01111171 
CIITALOOUI, for sheer variety, competi-
tive prices and service from the UK's 
number one 100% component shop. No 
gimmicks, no gadgets or computers, just 
components, millions of them, all easily 
available by mall order, calling or credit 
card telephone orders. Just pick up the 
phone (or a pen) to get your FREE copy 
now (no SAE required). You have nothing 

to lose. 

C/ICIOROOD amoiu LTD 
40 Criddewood Broadvg, WW2 UT 

01 400 011111 10141112 0111 
W ei 914•77 

ALL IMA M M INT CA MS ACCEPT = 
PAIN., el mils loa m 

REG WARD & CO LTD  South Wests 
1 Western Parade  Largest Amateur 
Axminster Devon EX1 3 5NY  Radio Dealer 

vucsu 

r=i 

Official Agents Yaesu, Trio, lcorn, FDK 
:Complete range stocked: 
:Full demonstration facilities: 
:Mail/Phone orders on all items: 

:Barclaycard, Access, Instant Credit: 

Ancillary equipment: Adonis, AKD, AOR, Benchor, BNOS, Datong, Diawa, Drae, 
Hansen, Hinound, J1L, Kempro, Microwave Modules, Mutek, SEM, Snare, TAU 

Tolcyo Hypower, Tono, Toyo, Welz, Wood & Douglas 
Aerials by: G Whip, Hygain, Jaybean, Mini Products, Rexco, TET, Tonna 

New complete range Wood & Douglas Kits 
TAU Tuner SPC 3000 ICOM 

Cables, plugs, sockets, insulators, etc. 
Opening hours: Tues-Sat 9.-5.30 (lunch 1-2)Closed Mondays 

Tel: Axminster (0297) 34918 

APP ROVED 

I 
DEALER 

Hitachi Oscilloscopes performance, reliability, value 
and immediate delivery! 

Hitachi Oscilloscopes provide the quality and performance that you'd 

:  expect from such a famous name, with a newly-extended 14 model range 
that represents the best value for money available anywhere. 

V-2I2  20MHz Dual Trace '  V-650  60MHz Dual Timebase 

i  V-222  20MHz (illustrated)  V-I050  100MHz Quad Trace 
\  V-223  20MHz Sweep Delay  V-1070  100MHz Four Channel 
\  V-209  20MHz Mini-Portable  V-1100  100MHz DMM/Counter 
\ V-422.  40MHz Dual Trace  V-134  10MHz Tube Storage 
\ V-423  40MHz Sweep Delay  VC-6015  10MHz Digital Storage 
A V-509  50MHz Mini-Portable  VC-6041  40MHz Digital Storage 

1 Prices start at just over f._300 plus vat and that includes a full 2 year warranty. 
Av, e hold the range in stock for immediate delivery. 
For colour brochure giving specifications and prices ring (0480) 63570 
Thurlb-Rellech, 46 High Street, Solihull, Vv .Midlands, 891 3TB. 

VHF Weather Satellite Receiver 
•  " f2r  siloriPs 

atg alr,,RIRRN. 66 :4 %'ek-d/I kiPIRPs  creel. 
IMP  g-

6 

nsC: 004 
Ap ar'," 
7000ief 

400(0400, 

Stock no. 
40-02300 

Ilkwk'st 
07.5ms, 
Racew 

••gp 

Price 

£42.52 
+ VAT 
+ 60p p&p 

Cirkit Distribution 
Park Lane, Broxbourne, Herts 
Tel: (0992) 444111 

Please send SAE for full details 

We are proud to announce the introduction of the 
new Cirkit VHF Satellite Receiver. 

This reciver has been designed to receive the data transmissions from 
NOAA series (and other) weather satellites. These satellites are 
constantly orbiting the earth and as they pass overhead we are able to 
receive 'local' pictures live. These show cloud cover, wind direction and 
pressure zones and are now seen regularly as part of the television 
weather forecast. 
The Cirkit receiver has been designed specifically to receive these 
transmissions (not modified from a 2m receiver) and offers the 
following features: 

* High Sensitivity 
* Large Image rejection 
* Crystal Controlled 
* 6 Channel 
* PLL Detector 
* On Board Audio Amp 

The Cirkit Kit 
The receiver is built on a double-sided PCB (134 x 87mm) to give stable 
and repeatable results, all RF coils are pre-wound and full construction 
and alignment details are supplied with the kit. A complete kit of parts 
is supplied which includes the following: Double sided fibre glass PCB; 
All resistors, capacitors, semiconductors and filters; All coils, all TOKO 
pre-wound types; Pot, switch and sockets; Loudspeaker; Xtal for 
137.5MHz; Construction and alignment details. 
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SPECTRUM 
WATCH  USA! 
NIGEL CAWTHORNE G3TXF 

Although there are many similarities 
between the usage of radio spec-

trum in Europe and in the US, there are 
also a number of major differences, 
including differences in trends. 
Cellular radio in the US operates on a 

similar basis to the new cellular services 
in the UK in as much as there are two 
network operators in each area. Whereas 
in the UK there are two national 
operators, Cellnet and Vodafone, in the 
US every cellular operating area has 
different companies providing the two 
competing services. For instance, in the 
Washington area one cellular service is 
provided by Bell Atlantic and the other by 
a company called Cellular One. 

Cellular operators 
In general one of the cellular operators 

in each area is called the 'wire-line 
operator'. This is because the company 
providing one of the two competing 
cellular services was originally part of 
the giant AT&T organisation before it 
was broken up into a number of smaller 
operating entities. The second operating 
company in each area is referred to as 
the 'non-wire-line operator', because in 
general they are a consortium of inter-
ested companies made up to provide the 
competing cellular service. As in the UK, 
the US cellular user has the choice of two 
operators for each area. 
In the UK the two cellular networks are 

racing ahead to achieve the greatest 
population coverage practicably possi-
ble. It is likely that the requirement of the 
cellular licences to provide a service for 
90% of the UK population by 1989 will be 
exceeded by both network operators 
well before that date. In the US things are 
different. Distances are much greater 
between cities and land surfaces are 
much greater than in the UK. 
Cellular radio users in the UK can 

expect to be 'in touch' both within city 

areas as well as on the major intercon-
necting motorways. In the US this would 
never be possible with terrestrial cellu-
lar networks because of the enormous 
and economically unviable investment 
that would have to be made in rural 
'cells'. Cellular radio users in the US are 
only able to make and receive calls 
within or around major city areas. When 
travelling the vast distances of interstate 
highways, the US cellular radio user will 
be out of range. 
In order to provide nationwide cover-

age in the US, projects are being 
discussed which include the use of a 
satellite for mobile communications. The 
satellite network could be linked into the 
city cellular networks, thereby providing 
truly national coverage. But for the 
moment the idea of a satellite for mobile 
public telephone networks is only in its 
early stages. 
One proposal is to use frequencies in 

the ranges 821-825MHz and 866-870MHz. 
The relatively narrow band of frequen-
cies available in the 800MHz band (4MHz 
bandwidth for the uplink and 4MHz for 
the downlink) has been used as an 
argument in favour of going up to L-Band 
(1.6GHz) for the proposed new satellite 
land mobile services. 

800MHz 
Although the UK cellular radio system, 

TACS, is based on the American AMPS, 
there  are  some  major  differences 
between the two networks. Two impor-
tant differences are channel spacing and 
frequency range. 
Traditionally US land mobile radio 

services have used 30KHz channel 
spacing, whereas in the UK this has been 
25KHz with subsequent reductions to 
12.5KHz and possibly 61/4 KHz spacings. 
US cellular networks have stayed with 
30KHz, and the UK system with 25KHz 
channel spacing. 

The US cellular networks use frequencies approximately 65MHz lower than the UK operators 

USA 
Cellular 
radio 

835  845 851  888 870  880 
Proposed satellite  Proposed satellite 
uplink 821-82514Ma  downlink, 866-870A1Hs 

Cellular   frequencies 
UK 

C•Ilular radio 

9p0  9 0 940  9501414s 

's 
2 

890  900  910 915  935  945 955 480 M14. 

The satellite transmission equipment at Ted 
Turner's ground station in Atlanta 

In the UK much of the 800MHz 
frequency spectrum is used by UHF 
television transmitters. This was also 
true in the US up until a few years ago, 
when UHF TV operators lost the use of 
the higher UHF TV channels 70-83. The 
frequency range 806-902MHz was then 
allocated to a number of land mobile 
services, including the cellular radio 
networks. 
As in the UK, each of the two network 

operators in an area has a 10MHz block of 
bandwidth. In the US the non-wireline 
operators  use  825-835MHz  for  the 
mobiles and, 870-880MHz for the base 
stations. The wire-line operators have 
their 10MHz bands adjacent to and on the 
high side of the non-wire-line operators. 
The mobile radio community in the US 

is vociferous, and the mobile radio 
industry has strong lobbying power. 
Their direct competition for frequencies 
has been the UHF TV broadcaster. 

TV: American style 
Terrestrial TV in the US is moving in a 

different direction to that in the UK and 
other European countries. For the US TV 
broadcasters it is the VHF bands that are 
still the most popular, in direct contrast 
to the UK where the VHF TV transmitters 
have now all been closed down. Whereas 
in many countries the planning objective 
is to extend and expand UHF TV 
transmission services, in the US the 
opposite appears to be the case. The 
higher UHF TV channels (70-83) have 
already been given over to other ser-
vices, as mentioned earlier. 
In addition to losing their exclusive 

use of the higher UHF channels, TV 
broadcasters in the US are now facing up 
to the idea of sharing TV broadcast 
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frequencies with land mobile services. 
With much greater distances involved in 
the US, this is a more practical possibility 
than it would be in the UK. For example, 
where one city uses channel 46 for UHF 
TV, another city some hundreds of miles 
away may be using the same frequencies 
for local mobile radio networks. 

NAB Convention 
During the National Association of 

Broadcasters (NAB) Convention, held in 
Las Vegas in April, FCC commissioner 
Rivera told a forum of US UHF TV 
broadcasters that unless broadcasters in 
the US made greater efforts to defend 
their frequencies there would be further 
losses to the land mobile radio commun-
ity. Rivera told the broadcasters that the 
US mobile radio community 'smells 
blood and is being agressive in its search 
for spectrum', and added that broadcas-
ters must make their views known. 
The slow drift towards UHF-only TV 

transmissions (ie the close-down of VHF 
transmissions) that can be detected in 
some parts of the world (including the 
UK, which is one of the world's first UHF-
only countries) is the exact reverse of 
what is currently happening in the US, 
where broadcasters have already lost 
UHF spectrum and may lose even more 
unless they can be more effective in their 
lobbying in opposition to the powerful 
land mobile radio industry. 

CNN comes to Europe 
Atlanta is the headquarters of the Ted 

Turner organisation. Ted Turner is a 
household name in the US, and may soon 
become a household name in Europe 
too. Ted Turner runs four broadcasting 
operations in addition to an Atlanta 
baseball team called the Braves: Super-
station WTBS, Cable News Network, 
Headline News and CNN Radio are the 
four broadcasting outlets of the Turner 
Broadcasting System Inc. 
It is the Cable News Network which is 

scheduled to come to Europe later this 
year. The 24 hours-a-day non-stop news 
service will be transmitted up to an 
Intelsat satellite on 6GHz link from the 
satellite antenna farm directly behind 
the CNN studios in Atlanta. The downlink 
will be at 12GHz. This requires 'cross-
strapping' within the satellite. With a 
6GHz  uplink,  the  downlink  would 
normally be at 4GHz. Similarly for a 
12GHz downlink the uplink would usually 
be at 17GHz. This cross-strapping of 
transponders within the satellite is a 
technique not used before in broadcas-
ting. 
CNN will be providing feeds to Euro-

pean broadcasting organisations for use 
in their news programmes. The Turner 
organisation is an associate member of 
the EBU. The next target is to provide a 
continuous news service for hotels so 
that guests can tune in to up-to-the-
minute news at any time of day or night. 
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Given the relatively low penetration of 
the cable TV networks in the UK and 
Europe in comparison with the US, the 
cable TV market is seen only as the third 
priority on the Turner list. But given the 
speed with which the Turner organisa-
tion has been seen to move and establish 
itself in the past, it would not come as a 
surprise to find CNN being fed to UK 
cable networks very early on. 
The news presentation style of CNN is 

intense. Although initially the feeds will 
be direct from the US network, it is not 
impossible that a European version of 
CNN may be developed to provide more 
'local' content. 
The satellite antenna park behind the 

TV studios at TBS in Atlanta contains 
eleven dishes, both for receiving incom-
ing feeds and transmitting signals up to 
satellites and down to cable head-ends 
all across the US. 

Round-the-clock weather 
As well as being the headquarters of 

the Turner organisation, Atlanta is also 
the corporate centre for 'The Weather 
Channel'. Whereas CNN provides con-
tinuous non-stop news for cable net-
works, 'The Weather Channel' transmits 
nothing but weather information (and 
associated advertising) to its network of 
1,600 affiliate cable operators. 
Operating on a thirty minute prog-

ramme cycle, TWC provides a con-
tinuous update on the weather both in 
the US and world-wide. A staff of around 
60 meteorologists work on round-the-
clock shifts to analyse all the incoming 
weather data and to prepare the fore-
casts for transmission. As well  as 
providing national forecasts, TWC uses a 
teletext system to provide local fore-
casts for cable viewers all over the US. 
Every 71/2 minutes, five pages of teletext 
are transmitted over the network, each 
page containing local weather forecasts. 
The data for each area is held centrally 
on large computers and is transmitted 
through Weatherstar. Each cable oper-
ator sets his Weatherstar decoder unit to 

Many American hotels have satellite dishes fora 
wider range of TV programmes 

the correct code for his area. The data 
received during the 'local' broadcasts 
will then be the forecast for his area. The 
teletext data is transmitted on the 
vertical interval lines of the TV picture 
and is constantly updated. 
TWC claim to have 16 million potential 

viewers in the US. The programming is 
repetitive and it is unlikely that any one 
viewer would want to watch for too long! 
In order to break the monotony of 
continual weather forecasts, TWC pro-
vides short features on different aspects 
of the weather. Subjects include: ,How 
tornadoes are formed', 'The weather and 
your health' and 'The weather's effect on 
your futures investments'. This latter 
service  tells  agricultural  product 
investors how the weather is going to 
effect the price of their shares! 
Specialist weather forecasts are also 

provided for aviators, sailors, travellers 
and farmers. TWC's programme is trans-
mitted directly up to a satellite from an 
RCA satellite earth station just 11/2  miles 
from the studios. The video link from the 
studios to the satellite terminal equip-
ment is through an underground fibre 
optic cable link. Whatever the weather is 
doing, fibre optic cables are usually 
totally immune! 

Two of the eleven satellite dishes at the TBS HO in Atlanta-  — 



38 BRIDGE STREET, EARLESTOWN 
NEWTON LE WILLOWS, MERSEYSIDE 
TEL: 09252 29881 

• Communications Ltd. 
FOR THE 1,ARGEST SELECTION OF AMATEUR RADIO 
EQUIPMENT IN THE NORTH OF ENGLAND. 
As most of our customers will have 
heard, Bernie & Brenda have sold their 
shop in London and are now giving 
much more time to the Northern branch 
at Earlestown, Newton Le Willows. As a 
result Earlestown will carry a much 
larger selection of new and second hand 
equipment than 
ever before. 
Peter G4KKN will be pleased to 
welcome you with the customary cup of 
Brenda's coffee, and the freedom to 
wander round the shop to select and try 
out the masses of equipment at your 
leisure. 

AR 2001 
Now with extended frequency 
cover to 1.2 ghz. 

OUR PRICE 
E PHONE 

Phone us last for the best prices on 
Trio/Kenwood, Icom and Yaesu. 
Mail order now, same day despatch from 
Earlestown. Phone with Access or 
Barclaycard for any item related to 
Amateur Radio. 
PHONE 09252 29881  All prices correct at time of going to press 

THIS MONTH'S SPECIAL 
OFFERS 
FRG 9600 

THE LATEST AND GREATEST 
FROM YAESU 
All-mode scanning receiver 
60-910MHz — no gaps 
FM, AM SSB — 5, 10,12.5, 25 KC STEPS 

Also — 1KHz/100Hz on SSB 
Interface for computers 
Video output 

100w multi mode transceiver 
Gen. cover. RX 
FM & CW narrow, fitted 

New equipment now in stock 
• Yaesu FT 709 70 cms H/HELD 
• Yaesu FT 703 70 cms H/HELD 
• lcom IC 3200 dual bander 

Very special offer 
• Mutek Transverter 
• 2 metres in 6 metres out 
• List price £199 OUR PRICE 069 
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AMATEUR RADIO 
 WORLD   

Compiled by Arthur C Gee G2UK 

W hile the news bulletins transmitted 
regularly by the RSGB are pretty 

well-known, those from some other radio 
societies, which are equally praisewor-
thy, are not quite so well-known in this 
country.  These  include  the  Dutch 
VERON transmissions from their HO 
station PAOAA. 
This station is located at the Sikkens 

paint factory at Sassenheim, between 
the Hague and Amsterdam, and the 
writer had the pleasure of visiting this 
station some years ago. It was one of the 
first club stations to put out regular RTTY 
news bulletins in the early days of RTTY 
in Europe, and was much used at that 
time by enthusiasts for testing their gear, 
the electronic side of which had in those 
days to be home constructed. 
At the time of writing, a shedule of 

transmissions takes place as follows. On 
Friday evenings, transrnissions are put 
out on 80, 20 and 2 metres and on 70cm in 
CW, phone and RTTY at the following 
times: 

1715 hrs GMT: CW exercises at 12 to 15 
words a minute. 
1830 hrs GMT: Dutch language news 
bulletin. 
1845 hrs GMT: DX news in English. 
1900 hrs GMT: CW exercises for begin-
ners. 
1930 hrs GMT: CW exercises for adv-
anced operators. 
2000 hrs GMT: RTTY transmissions. 
2030 hrs GMT: Repeat of Dutch language 
news bulletin. 
2045 hrs GMT: Repeat of DX news in 
English. 

The Morse code exercises consist of 11 
lessons for beginners and 11 lessons for 
advanced operators. The text of the 
exercises is available in English for 7 
IRCs by writing to the VERON Service 
Bureau, PO Box 220, 5670 AE Nuenen, 
Netherlands. The 80 metre transmission 
is usually well received in many parts of 
this country and can be found on 
3602KHz. Reports to and further informa-
tion from PAOYZ, Julianalaan 62, 2215 
HeVOORHOUT, Netherlands. 

The 'Hiss Phenomenon' 
We referred recently to the death of 

Denis Heightman G6DH, who had so 
much to do with the recognition of the 
'Hiss Phenomenon'. Professor Woodruff 

Sullivan of the Astronomy Department of 
Washington University, USA, is writing a 
book on the early development of radio 
astronomy. He would much appreciate 
information on the detection of the Hiss 
Phenomenon by radio amateurs relating 
to the period before World War II. He 
would also be most interested in any 
information relating to detection of the 
'hiss' during the solar maximum in the 
late twenties. He believes that radio 
amateurs  may  have  detected  solar 
radiation at that time but he has no 
specific information. Professor Sulli-
van's address is the Department of 
Astronomy, FM-20, University of Seattle, 
Seattle, Washington, 98195 USA. 

Speaker wanted 
BARTG have announced that they are 

preparing a register of persons willing to 
give lectures to clubs, etc on RTTY, data 
and Packet Radio. So much interest is 
being shown in these new forms of 
communication that BARTG is being 
overwhelmed with requests for speakers 
on these topics, and they hope that by 
making a register of these who are 
willing to give such lectures they will at 
least help in meeting the need. Those 
interested should contact Ian Wade 
G3NRW, 7 Daubeney Close, Harlington, 
Dunstable, Beds LU5 6NF. 

Greenland beacons 
The  VHF/UHF  RSGB  Newsletter 

reports that two new VHF beacons have 
been in operation from Greenland since 
October 1984. They are on 50MHz and 
144MHz and use the callsign OX3VHF. 
They are located at Danmarkshavn, 
Locator IC)06PS and run for 24 hours a 
day. If conditions are good, a separate 
2 metre transmitter can be brought into 
use on 144MHz and operated manually by 
the beacon keeper, Tommy Frost Hansen 
OX3BX. 
An interesting feature of these facili-

ties is that if one can hear OX3VHF and 
would  like  to  work  Greenland,  a 
telephone call on 010 299 16 10 225 will 
reach  OX3BX and  a ()S0  can  be 
arranged. 
The 50MHz beacon is on 50.045MHz 

with  a groundplane  omnidirectional 
aerial, 20 watts output. The 2 metre 
beacon is on 144.902MHz with a six 
element antenna radiating south-east, 10 
watts output. 

The original beacons 0Y6VHF and 
0Y6UHF have been out of action for 
some time due to antenna breakdown 
and cable damage. These beacons have 
now been rebuilt and are located directly 
on the antenna supports. This will 
necessitate an expensive electricity bill 
of approximately £100 a year, which is 
more than the local radio society, FRA, 
can afford. Appeals are therefore being 
made to keep these important beacons 
running, and contributions will be wel-
comed from societies and individuals 
who may like to support this project. Any 
amount in any currency will be gratefully 
accepted by Ivan Stauning OZ7IS, Barth-
olin Str 20, DK-2630, Trastrup, Denmark, 
or Jon Dam, Sandagota 1, FR-3800, Argir, 
Faroe Islands. 

Amateur radio observation service 
Much of the work of the RSGB is done 

by voluntary bodies under the guidance 
of honorary officers. One of these 
bodies, the activities of which do not 
seem to get the publicity they deserve, is 
the Amateur Radio Observation Service. 
This body endeavours to keep an eye 

on the standards of amateur radio 
operating, a topic much in the news 
these days.  It concerns itself with 
Amateur Radio Licence and Telecom-
munication Act offences, serious inter-
ference, bad operating practice, band 
plan abuse and so on. 
The co-ordinator of this service is R J 

Osborne G4FJN. Reports to him should 
be put in writing, giving the callsigns of 
the offenders along with witnesses, 
dates, times and frequencies and full 
details of the complaint. All correspon-
dence relating to the matter in question 
is treated with the strictest confidence. 

Use of 10, 18 and 24MHz bands 
A discussion took place within the 

RSGB Council recently on the use, or 
lack of use, of the 'new' frequency 
allocations to amateur radio. It was 
reported that their use was very low, a 
fact which the writer can confirm. It was 
pointed out that CW operation only was 
permitted at present on these frequen-
cies and there was no likelihood of 
phone activity being allowed on them for 
the time being. It was further stressed 
that if increased use caused interfer-
ence to other users of these frequencies 
before the completion of the proper 
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transfer procedures in 1989, there would 
be a greater risk of losing these bands 
than through non-use at the present 
time. 

Class B licence CW facility 
The class B CW facility, recently 
introduced to encourage the use of CW 
by newcomers to amateur radio, has 
proved very popular. Over 5,000 applica-
tions for the transmitting licence varia-
tion were received in the first three 
months of this year. Official observers 
will be listening to see how this 
experiment works out and what progress 
in CW competence is being made. It 
should be noted that identification must 
be made by speech and that class B CW 
operators should keep to the 2 metre 
band plan. 

Amateur radio licensee statistics 
There were a total of 26,842 class A 

licensees and 27,211 class B licensees in 
the UK at the end of February 1985. 

The satellite scene 
Several active projects may result in as 

many as five major Oscar launches in the 
next 18 to 24 months. From Amateur 
Satellite Report, AMSAT's newsletter, 
we gather that major announcements of 

new satellite construction projects have 
recently been made. From the traditional 
centres of Oscar construction, Marburg, 
Washington and Moscow, comes news of 
new projects to be launched in the next 
two years. Furthermore, at two new 
centres, Boulder, in the USA, and Japan, 
projects are underway. 
From Washington and Marburg, the 

home of Oscar-10, comes news that 
Phase 3C, an updated version of Oscar-
10, is now scheduled for launch from 
Kourou in mid-1986 aboard the European 
Space Agency's Ariane 4. Also aboard 
will be the French amateur radio satel-
lite, Arsene. 
For the Phase 3C project, a new team is 

emerging from Boulder, Colorado, which 
will join forces with the teams in Marburg 
and Washington to work on the design, 
construction and testing of the new 
spacecraft. 
From Moscow comes news of plans for 

the construction and launch of RS-9 later 
this year. RS-9 is completed and under-
going ground tests in Moscow, and RS-10 
is also planned for launch later this year. 
The Marshall Amateur Radio Club 

Experiment (MARCE), which has already 
been in space via the shuttle, was 
scheduled to fly again in May on shuttle 
flight 51G. The MARCE package is a 

'Getaway  Special'  ('GAS  can')  but 
nothing will be deployed from the can. 
Instead, several active experiments will 
be performed and telemetry will be sent 
via the amateur bands from a battery 
powered transmitter during the flight. 
Meanwhile, progress is being made in 

Japan where teams from the Japanese 
Amateur Radio League and JAMSAT are 
hard at work on their first satellite. And 
then there is PACSAT, a digital store-
and-forward communications satellite. 
Placed in a low polar orbit from the 
shuttle, PACSAT will accept messages 
from originators on Earth and store them 
until the addressee interrogates the 
satellite for his mail. The choice of orbit 
allows several passes per day for every 
point on Earth. 
A recent demonstration of a PACSAT-

like store-and-forward function was 
accomplished in the digital communica-
tions experiment aboard UoSAT-2. PAC-
SAT is tentatively planned for a 1987 
shuttle launch. Of course our own team, 
under Dr Martin Sweeting at the Uni-
versity of Surrey, have some plans up 
their sleeve for a third UoSAT satellite. 
So with all these satellite plans there 
should be no fear of lack of activity in the 
amateur radio satellite scene for some 
time to come yet! Infol 
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In recent years, power supply design 
has been simplified with the introduc-

tion of three-terminal integrated circuits 
which contain a high-gain voltage error 
amplifier, a temperature compensated 
voltage reference, and a suitable pass 
transistor. The more sophisticated inte-
grated voltage regulators also contain 
sensing resistors and transistors for 
current limiting and circuitry for protec-
ting against over-voltage. 

Figure 12 shows a simple three-
terminal integrated circuit regulator for 
providing a regulated dc output of 12 
volts. This type of integrated circuit has a 
number of advantages. The main advan-
tage is the simplicity of application. The 
three terminals are for a ground refer-
ence (common), an input (I/P) for the 
unregulated voltage and an output (0/P) 
for the regulated dc. 
If the integrated circuit has been 

designed to handle large currents the 
ground reference terminal is usually 
connected to the mounting surface. 
Therefore it is not necessary for the 
integrated circuit to be electrically 
insulated from ground potential with a 
mica washer. This eases the heatsinking 
problem. 
Another typical feature is the in-built 

protection against overheating as a 
result of overloading or insufficient 
heatsinking. If the integrated circuit 
should become excessively warm, the 
temperature rise that accompanies the 
excessive power causes the load current 
to decrease. Some of the newer three-
terminal  regulators  even  have  an 
additional fail-safe protective device in-
built into the design. Should excessive 
power dissipation occur, which under 
normal circumstances would result in 
the destruction of the IC, the device fails 
as a short circuit. This results in a blown 
fuse further back in the power supply. 
The circuit that is powered by the 
integrated circuit is therefore never 
subjected to excessive unregulated 
voltage as a result of the device failing. 
As can be seen from Figure 12, most of 

the design work has been undertaken by 
the manufacturer: the power supply 
designer will deal with the practical 
applications of using the IC voltage 
regulator. 
If the integrated circuit is handling 

large currents then adequate heatsink-
log must be  provided. The power 
dissipation will be determined by the 
current in the output and the voltage 
difference between the regulated output 
and the unregulated input. Another 
precaution that should be followed is to 
prevent any undue instability of the 
voltage regulator. It is advisable to insert 
capacitors between the input and com-
mon terminal and output and common 
terminal as shown in Figure 12. 
Even with this degree of protection, 

the author has found that stray RF in the 
shack causes problems. I was testing a 
10 metre handheld portable with a tele-
scopic aerial when I discovered that the 
power supply voltage fell from 12 volts 
down to 5 volts when the transmitter was 
keyed. The answer seems to be to keep 

CONSTRUCTING 
POWER 
SUPPLIES 

Roger Alban GW3SPA 
presents the third 

part of his 
series on 

PSU design 
unwanted stray RF out of the radio shack. 
However, it is worthwhile taking a few 

steps to prevent problems arising as a 
result of stray RF. Firstly, build the power 
supply into a metal box. At the power 
supply terminals install an LC low-pass 
filter network. In addition, when using 
integrated circuit voltage regulators, 
hang capacitors at input, output and 
common terminals. 

Variable voltage regulators 
It is possible to modify the external 

circuitry of a three-terminal device to 
provide a means of making the regulated 
dc voltage variable. 
In the common terminal, which is 

connected to ground on most three-
terminal regulators, very little current 
flows. In Figure 13 a 7805 three-terminal 
regulator, which is designed to give a 
regulated output voltage of 5 volts at a 
maximum load current of 1 amp, is used 
in a circuit configured to provide a 
variable regulated output voltage. To 

calculate the regulated output voltage, 
first let's assume that there is no current 
flowing between the common terminal 
and ground. 
The minimum voltage output will occur 

when the common terminal is at ground 
potential, ie when the variable resist-
ance is at its minimum value, this then 
representing  the  normal  designed 
operating condition for the 7805 inte-
grated circuit. 
When the variable resistance is at its 

maximum value, this is the condition 
which provides the maximum regulated 
voltage output. The voltage drop across 
the variable resistor will be: 

5 volts x  5'000  
5,000 + 240 

which equals approximately 4.8 volts. 
The total regulated output voltage will be 
the sum of the voltage produced by the 
regulator plus the voltage dropped 
across the variable resistor. In Figure 13 
this will be 5V plus 4.8V, equalling 9.8V. 

Fig 12Three-terminal regulator circuit 

Fig /3 Modified circuit giving variable output 
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Intruder alarms and accessories 
A COMPLETE 
SECURITY 
SYSTEM 
FOR ONLY 
£39.95 + V.A.T. 

• 
contains 
Control Unit 
Enclosure & mechanical fixings 
Key Switch & 2 key. 
L.E.DS 
5 /r " Horn Speaker 
4 high quality surface mounting Magnetic Switches 

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

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

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

ALARM CONTRO 
UNIT 
CA 1250 

Price E19.95+VAT. 
The heart of any alarm system is the control 
unit. The CA 1250 offers every possible feature 
that Is likely to be required when constructing 
system  whether  a highly  sophisticated 
installation or simply controlling a single 
magnetic switch on the front door. 

• Built-In electronic siren drives 2 loud 
speakers 
• Provides ear, and entrance delays together 
with fixed alarm pride 
• Battery back-up with trickle charge facility 
• Operates with magnetic switches, pressure 
Pads. ultrasonic or I.R. units 
• Anti-tamper and panto facility 
• Stabilised output voltage 
• 2 operating modes full alarm/anti  temper 
and panic facility 
• Screw connections for ease of installation 
• Separate relay contacts for external loads 
•Test loop facility 

SELF-CONTAINED ULTRASONIC 
ALARM UNIT CK 5063  only £37.00 + 

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

•Adiustable range up to 25ft 
•Buildin entrance and exit delay 
•Built-in timed alarm 
•Key operated switch - Of f, Test and Operate 
•Provision for an extension speaker 
• Fully self-contained 
• Uses US 5063, PSL 1865 Key Switch 3901 
3-Speaker 3515 

Now you can assemble a really effective intruder alarm at this low price using 
tried and tested Fliscomp modules. Supplied with full instructions, the kit 
contains everything necessary to provide an effective warning system for your 
house or flat With a built-in LED indicator and test position 'hound is easily set-
up requiring no installation It may simply be placed on a cupboard or desk. 
Movement within its range will then cause the builtdn wren to produce a 
penetrating 90db5 of sound deuce 110dbs with an additional speaker. All 
Parts included and supplied with full instructions for ease of assembly Size 
2000 180 a 70mm. Order as CE 5063 

cryS E W 30 

= C O M P 21 Duke Street, 

Prrnces Risborough, 

LirirrED  Bucks 711,7 7 OAT 

Prsnces Rrsborough (084 44) 6326 

HARDWARE KIT 
HW 1250 

only 
E9.50 
+ VAT. 

This attractive case is designed to house the 
control unit CA  1250, together with the 
appropriate LED indicators and key switch. 
Supplied with the necessary mounting pillars 
and punched front panel, the unit is given a 
professional appearance by an adhesive silk 
screened label  Size 200 x 180 x 70Orn 

SIREN & POWER 
SUPPLY 
MODULE 
PSI 1865 

only 
E9.95 + 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 
stabilised  12V output  up to  100mA.  A 
switching relay is also included so that the unit 
may be used In comunccon wah the US 5063 
to form a complete alarm 

DIGITAL ULTRASONIC 
DETECTOR 
US 5063 

only 

£13.95 + V.AT 

TIMER SWITCH & POWER SUPPLY MODULE 
OP 3570 Price £13.95 + VAT. 
The DP 3570 consists of an adjustable timer switch and stabilised 12V power 
Supply for use in a wide range of applications including securitc lighting control 
and automatic switching. 
The timer section of the module prowdes switching of loads up to 34 for pre-
set times, the duration of which maybe set by the user to between 10 secs and 
5 mins. The timed period may be triggered by the opening of a loop or the 
closing  of  external  contacts,  with  the  timed  period  commencing 
instantaneously or delayed to provide a form of entrance delay. 
The power supply section of the module provides a 12V output of up to 250mA 
which is sufficient for most applications. The module operates from either 
240V a/c Supply era 12V battery for which tricklecharge facilities are included 
Connections to the module are by means of screw terminal connectors with no 
soldering needed 

eFonrcirnosouurnet a.thrmre4 an attractive moulded  r", 

ME 357 only £2.85 + VAT. 

INFRA-RED SYSTEM IR 1470 only £25.614.81 
Consisting of separate transmitter and receiver both of which are housed in 
attractive moulded cases the system provides an invisible modulated beam 
over distances of up to 50ft operating a relay when the beam is broken 
Intended for use in security systems, but also ideal for photographic and 
measurement aPPlications.  Size BO x 50 x 35rrim 

• 3 levels of discrimination against false alarms 
.Crystal control for greater stability 
•Adiustable range up to 25ft 
•Built-in delays  •12V operation 

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

RiSCOMP 
THE SECURITY 
SPECIR LISTS! 

Add 15% VAT to all doo m 
Add 70p post end pockong Co ell orders 
Unns on demon ttttt ron 
Shp, hours 9 00,05 30 p m 
Closed Worhmsday 

Saturday 900 to 1 BOOt. 
SAE wall ell onqusnys 
Order by tolophons as Post 

your cr =i7gcard 

ULTRASONIC MODULE 
ENCLOSURE 

only 
E2.95  4$ crT51 

+ VAT. 

•  Or 

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

FULL 
RANGE OF 
ACCESSORIES 
STOCKED 

SEND SAE FOR 
DETAILS 

FOR ALL ASPECTS OF PRACTICAL 
AMATEUR  RADIO 

111 All the latest news in 
communications and 
electronics technology 

• Delivery to your door by 
publication date each month 

• Inflation proof — price guaranteed 
for 12 months 

III THIS IS YOUR 
LAST CHANCE TO 
SUBSCRIBE AT 
THE OLD RATES 
— SO HURRY! 

On sale NOW at your newsagent and at equipment dealers 
r RADIO & ELECTRONICS WORLD SUBSCRIPTION ORDER FORM 
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 
£11.80   £13.10   £19.20  0  £25.90  0 

PAYMENT 
ENCLOSED: 

CREDIT CARD PAYMENT 

Cheques should be made payable to 

Radio & Electronics W orld. Overseas 

pay ment  by  International  Money 

Order. or credit card. 

Signature   
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 POWER SUPPLIES 

In practice there is a small current 
which flows between the common termi-
nal through the variable resistor to earth. 
Therefore the voltage drop across the 
variable resistor will be slightly higher 
than 4.8V and consequently the reg-
ulated output voltage will be slightly 
higher than 9.8V. 

Variable voltage IC regulators 
There are a number of integrated 

circuit regulators on the market which 
provide for a variable regulated voltage. 
In particular the LM338 is capable of 
providing an adjustable regulated output 
voltage from 1.2V up to 32V from a 
maximum unregulated supply voltage of 
35V dc. The maximum load current that 
can be handled by the integrated circuit 
is 5 amps. The circuit configuration is 
similar to that shown in Figure /3 with the 
exception that the common terminal is 
replaced with a voltage adjust terminal. 
If higher load currents are required the 

integrated voltage regulator will need to 
be buffered from the load by means of a 
pass transistor, as shown in Figure 14. 
The output current of the integrated 
circuit becomes the base current of the 
pass transistor, the base current being 
the load current divided by the current 
gain, beta, of the pass transistor. There-
fore it is possible to use a low current 
voltage regulator as the reference 
voltage in a power supply that is capable 
of supplying a high load current. 

The L723 voltage regulator 
Another voltage  regulator that is 

commonly used in power supplies is the 
L723, which has an over-current protec-
tion circuit incorporated into the inte-
grated circuit. This voltage regulator is 
capable of providing a regulated output 
voltage variable between 2V up to 37V 
with a maximum unregulated  input 
voltage of 40V. However, the regulator 
can only provide a maximum output 
current of 150mA. Therefore if this 
device is to be used in high current 
power supplies then a pass transistor will 
have to be used together with a driver 
transistor. 

Figure 15 shows a typical circuit 
configuration using the L723 integrated 
circuit. The unregulated dc voltage is fed 
to pin 11. The regulated output at pin 10 is 
fed to the base of Tr1, which is used as a 
driver transistor. The emitter of this 
transistor is connected to the base of the 
pass transistor. 
The reason for using a driver transistor 

is to ensure that the output current from 
pin 10 is kept within the safe operating 
limits of the integrated circuit. For 
example, assume a load current of 5 
amps. In Figure 15 the pass transistor is a 
2N3055 with a typical current gain of 47. 
Therefore the base current will be the 
load current divided by the current gain, 
which is approximately equal to 106mA 
and is well below the maximum output 

Fig 14 The addition of a pass transistor for higher currents 

0013 

Unregulated 
de 

287 

4u7 

2 

L723 

10 

2 

8  3 

4 

13 

1.2 
2813055 

800p 
188 

220. 

Reguleted 
de 

Fig 15 Five amp supply using the L723 IC 

current of the L723 voltage regulator. 
However, what happens if the load 

current should exceed 5 amps, or for that 
matter you are unlucky enough to select 
a 2N3055 which has a current gain lower 
than 47? 
The possibility exists that the LC723 

will be damaged. The typical spread of 
current gain expected for the 2N3055 
ranges from 20 up to 70. It is always wise 
to design for the worst case. For 
example, with a load current of 5 amps 
and a current gain of 20 the base current 
of the 2N3055 will be 250mA, which is 
above the maximum output value of the 
L723. Therefore it is wise to use a driver 
transistor connected between the vol-
tage regulator output, pin 10, and the 
base of the pass transistor. 
In Figure /5 the author has used a 

BFY50, which is a high voltage general 
purpose transistor with a current gain of 
30. As the emitter of the BFY50 is 
connected to the base of the 2N3055 the 
emitter current of the BFY50 will be 
250mA. The base current will be 250mA 
divided by 30, which is approximately 
8mA: well within the safe operating limits 
for the output current of the L723 
integrated circuit. 
The  regulated  output  voltage  is 

adjusted by altering the voltage on pin 4 
of the integrated circuit, which is the 
inverting input. This varying voltage is 
compared with the non-inverting voltage 

on pin 5. Pin 5 is connected via a resistor 
to an internal voltage reference which 
appears on pin 6. Therefore it is possible 
via an internal amplifier to control the 
magnitude of the regulated voltage, and 
also if necessary to adjust its value by 
means of the potentiometer. 
Pins 2 and 3 are connected to either 

side of a load-sharing resistor. When a 
pre-determined  voltage  is reached 
which is positive on pin 2 with respect to 
pin 3, the integrated circuit will reduce 
output current from pin 10 to provide 
overload protection. Therefore the value 
of the load-sharing resistor determines 
the value of load current at which the 
integrated circuit will start current 
limiting. 
To calculate the value of load sharing 

resistor it is necessary to divide 0.65 by 
the required load current at which 
current limiting is to commence. In the 
example given in Figure 15, for a 
maximum load current of 5 amps the load 
sharing resistance will be 0.65 divided by 
5, which is equal to 0.13 ohms, the value of 
resistance used here. 

Whoops! 
Sharp-witted readers will have noticed 

a mistake last month, on page 30 (last 
column). The regulated voltage will, of 
course, be the voltage across the Zener 
minus V be of Tn. 
Next month: the pass transistor. 
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Most new amateurs start with a period 
on 2 metre FM using a portable rig 

with a power output in the range 1 to 3 
watts. Having started in this way the 
author wanted to use his transceiver as 
part of a mobile rig, but felt that the 
TR2300's output of 1 watt was rather low 
for mobile work. 
We have discussed the problems with 

the input power loss, and decided that 
1 watt input would give an effective 0.12 
watts to the transistor as class C or 0.5 
watts as class B. Consequently the 
output power for the simple amplifier 
shown in Figure 4 will be 1.2 and 5 watts 
respectively. 

Practical results 
Being rather surprised with this result 

the author set out to build the simple 
amplifier and test its capabilities. The 
values calculated are achieved in prac-
tice, which vindicates the mathematics 
and gives greater confidence in con-
tinuing with the design. 
We have based all of our calculations 

on the values for the 2N6081 transistor 
used as the first stage of the amplifier. 
Our results show that if we put in 1 watt 
and we only get 1.2 watts out we are 
wasting our time continuing with this 
design. 
There is however a second option; by 

using a 2N6080 transistor the input 
impedance rises to 3.18 ohms, and the 
transistor gain is 21/2  times that of the 
2N6081. 
Allowing for the loss caused by the 

input system, the receive/transmit relay, 
and saying that one half-cycle is equal to 
0.25W, we can calculate the transistor's 
useful input as 0.07W. The figure of 0.25W 
is not an estimate but a result produced 
by experimentation. 
Figure 7 shows we will have an output 

of 3.5W. I had, however, wanted to 
achieve an output of about 15W. Rather 
than use a class B amplifier, which 
introduces problems with providing a 
small bias voltage and arranging that this 
voltage  reduces  as  the  transistor 
becomes warm (to prevent thermal 
runaway), it was decided to retain class C 
even though the power gain in the first 
stage is low. 

Two stages 
It would be impossible to obtain 15W 

with a single stage of either class B or 
class C, but a two-stage class C amplifier 
gives the required output. It is inter-
esting to note that a 3W output trans-
ceiver will only need a single stage 
amplifier. 
Figure 8 shows the complete design of 

the amplifier. 
Using the equations given earlier we 

proceed with the calculations in the 
following way: 
Firstly we calculate the maximum input 

voltage into the 3.18 ohms input impe-
dance of the first stage: 

TWO METRE 
AMPLIFIER 

PART -AA/0 
Having covered the theory last month, 

David Silvester G4TJG outlines 

the final design and construction of 

his amplifier for 144-146VHz 

Vm. = V  input power x transistor input resistance 

= V1 x 3.18 

= 1.78V 

and using equation 3 we can find the 
conduction angle values 01 and 0 2 • 

Next we calculate 'k' as discussed 
earlier for the first stage, and then the 
usable input power to the first stage 
transistor. Figure 7 gives the output 
power. We now repeat the calculation for 
the second stage transistor, remember-
ing that the intermediate matching 
network will produce a full sinewave 
input to the second transistor. 
We now calculate the load resistance 

which needs to be presented by the 
matching networks, and we find that the 
first stage needs a load of 7.5 ohms and 
the second stage a load of 2.5 ohms 
approximately. 

Fig 8 The final design 

Referring to Figure 3 and Figure 8 we 
can see that the first stage input matches 
R2 of 50+j0 ohms to 3.18—j3.40 ohms by 
the matching network shown in Figure 
3b.  The  transistor  coupling  stage 
matches the 7.5—j5.96 (this is the calcu-
lated load resistance with the transistor 
output reactance, the transistor output 
resistance is ignored) to the 1.77+j0.60 
input needed by the second transistor, 
and follows Figure 3d. 
The output matching converts the 

2.5—j2.02 output needed by the transistor 
to 50+j0 for the antenna, the output using 
the network of Figure 3c. The values can 
be calculated using the formulae given. 
LEDs D1 and D5 are used to indicate 

power connected and amplifier in trans-
mit mode. The circuit of C11, R4, D2, D3, 
R5, C12, Tr3 and Tr4 monitors the input of 
RF from the transceiver and switches the 
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TWO METRE AMPLIFIER  

relays RLA1 and RLA2 into transmit mode 
when any RF output from the transceiver 
is seen. When receiving, the relays join 
the input and output sockets via a lead on 
the PCB, leaving the amplifier out of 
circuit. If turned off, the amplifier will 
allow RF to bypass the transistors, 
allowing the transceiver to be used 
normally. 
D4 provides protection to Tr3 and Tr4 

when the relays switch. L4, C3 and C4, 
and L8, C7 and 08 with C13, C14 and 015 
provide isolation between the stages 
and power supply  line to prevent 
feedback sending the amplifier into 
oscillation. 

Construction 
It should now be possible for the 

constructor to design an amplifier and 
calculate the  necessary component 
values and to actually achieve an 
expected output for a known input. The 
values actually calculated for this ampli-
fier are shown in the parts list, along with 
the component types used. 
Construction is considerably eased by 

the use of a single PCB to carry all of the 
components except the LEDs, input and 
output sockets, power input plug and 
on/off switch. The power input plug and 
switch are optional items and power may 
be supplied via a simple wire and 
grommet input if desired. 
The amplifier is built into an aluminium 

die-cast box of internal dimensions 53/4  
by 3 by 11/2 inches, and the board in the 
prototype was a very close fit in the box 
(the board shown here is somewhat 
smaller). Figure 9 shows the PCB design 
with an overlay of the component 
positions. 
The two RF power transistors are 

mounted by soldering the tags to the 
underside of the PCB, and will require 
3/8inch holes drilled into the wide strip 
which joins the emitter and collector 
tags in the undrilled PCB. Drilling will 
separate these two connections. The 
PCB is double-sided, with the whole 
upper surface used as a groundplane. 
Having drilled the board, and before 

connecting any components, mark the 

positions of the mounting screws and 
centres of the RF transistor holes into 
the box and drill these. The box becomes 
the heatsink for the power transistors, so 
care must be used not to drill the holes 
oversize; 4mm is recommended, and 
these may be opened up very slightly 
with a needle file if necessary. 
The mounting screws are now fitted 

into the box and will require two full size 
nuts of 6BA size to hold the PCB clear of 
the box, but close enough to allow the RF 
power transistors to have their heatsinks 
touching the box without any force 
between the transistor stud and tags. 
Drill the holes to mount the input and 
output sockets into the sides of the box 
as near as possible to the connections on 
the PCB. 
The components may now be soldered 

to the PCB, remembering that those with 
an 'x' on one end do not have wires at this 
point which pass through the PCB, but 
are soldered to the upper groundplane. 
The upper and lower groundplanes are 
connected at a single point between the 
transistors. 

Coil winding 
Two of the coils are bought items, but 

as the ferrite cores are unable to 
withstand high power levels the remain-
der will need to be wound by hand from 
enamelled copper wire. The winding 
details are given in the parts list with 
regard to wire size, number of turns and 
drill shank size on which the coil is 
wound. 
The formula for the calculation of the 

inductance of a coil of wire is: 

L(AH) - 
9a + 101 
a2n2 

where: 
n = number of turns 
a = radius of coil in inches 
= 1/2dri11 size 

L = inductance of coil produced 
I = length of coil 
= 2 x n x wire diameter 

The number of turns and spacing 
needs some explanation. In all cases the 

coil is made by taking two pieces of wire 
and winding these together on the drill 
shank. We produce two coils of which 
only one is actually used. 
When winding, the two wires are held 

together tightly and wound in a single 
layer. After removing- the drill and 
separating the coils we have a single 
layer coil of, say, 18swg with each turn 
spaced by one wire diameter. 
The number of turns is the number of 

complete circles through which the wire 
is wound. A half-turn will leave 2 wires 
coming from one side of the coil (like a 
radial capacitor), whilst a 1 turn coil 
would have the wires in line. 
Having wound the coils, bend the ends 

to fit the holes in the PCB. When building 
other designs of amplifier it is best to 
reduce the calculated value of induct-
ance by 5 to 10nH to allow for the lead 
inductance. 
The author used a microcomputer to 

calculate a table of inductances against 
number of turns and drill size used, with 
separate pages for wire sizes from 18 to 
24swg. The constructor is then at liberty 
to select the number of turns and wire 
diameter he or she feels will best fit the 
application. This is a better method than 
using the formula for calculating a 
number of turns from given winding 

COMPONENTS 
Resist = All 1/4 watt metal f ilm or carbon unless stated 
RI  330 
R2  1011Y2 watt 
R3,6  3300 
R4  10 
R5  10KI) 

Capadtors 
Cl  calculated 13pF  2-22pF trimmer 
C2  calculated 39pF. 5-65pFtrimmer 
C3,7,13 ceramic 470pF 
C4,8,15 tantalum bead 10ALF 
C5,6  calculated 15pF  2-22pF trimmer 
C9  calculated 42pF  5-65pF trimmer 
C10  calculated 93pF  5-65pF trimmer; balance provided 

by PCB capac ita nce due to long 
lead 

C11  4.7pF ceramic 
C12,14  0.1µF ceramic 

Inductors 
Li 
L2 

L4,8 
15 
L6 
L7 

Toko MC108 0.0260I 
Toko S18 0.29701 
76nH 3 turns20swg %inch ID. Wound as described 
11/2 turns 22swg through 2x FX1115 ferrite beads 
18nH 1 1/2 turns 20swg 1/4inch ID. Wound as described 
57nH 21/2 turns 20swg %inch ID. Wound as described 
38nH 3 turns 18swg 1/410ch ID. Wound as described 

Seniconducton 
DI  green LED 
02,3  1N914 or 1N4148 
04  1N4031 
05  red LED 
In  2N6080 
Tr2  2N6C81 
Tr3  BC108 or equivalent 
In  2N1613 or BFY51 or equivalent 

listelimeous 
leach  PCB, die-cast box, single pole switch, power input plug 
2 each  BNC or UHF sockets,Kuit A relays 12V type 
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 TWO METRE AMPLIFIER 
information, as frequently values such as 
3.75 turns will be calculated, but this 
number of turns is impossible to fit onto 
the PCB even though it can be wound. 

Final construction stages 
The power transistors have tags that 

are rather long, and these will need to be 
cut to 1/4inch from the body before 
soldering. The power transistors are 
mounted on the etched side of the PCB 
with their top caps pushed through the 
board. 
Before final soldering ensure that the 

transistors are connected correctly, as it 
is almost impossible to remove them 
from the PCB after soldering. Solder 
tinned copper wires for the RF input and 
output onto the PCB and connect wires 
for the power supply. 
A screen will need to be made to 

separate the input, intermediate and 
output sections. If the PCB is placed into 
the box the height between the top of the 
board and the lid of the box can be 
measured. Knowing this, a thin strip of 
aluminium sheet can be bent to form the 
screen. This is attached to the upper 
groundplane of the PCB by screwing 
solder tags to the screen then soldering 

• 
•  • 

•• 
•  •  • • 

• 

• • • 
• 

S. 

• 
*  •  • •  • 

The groundplane 

the other end of the tags to the PCB 
upper groundplane. Figure 9 shows the 
design of the screen used in the 
prototype. 
Mount the PCB in the box after 

covering the bases of the power transis-
tors with  heatsink  compound,  and 
tighten the nuts fully. The transistors 

OZ£S3 

• 

S . 
• 

• 

0 

have a flat on the end of the stud 
projecting from the heat flange. Whilst 
the transistor's top cap is made of 
alumina and is completely safe, the 
portion between the tags and the flange 
is made of beryllium oxide, and beryllium 
oxide dust is very toxic. Should the 
transistor break at this point, seal the 

The PCB foil pattern 
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Fig 9 The component overlay 

The PCB for this project is now available from Edwardschild Ltd, 28 Shenfield Crescent, Shenfield, 
Essex. The price is £3.70 including packing and postage 

whole lot in a strong plastic bag and seek 
professional advice as to its disposal. 
Finally, connect the RE input and 

output to their respective sockets and 
the power supply wires to the power 
input socket and switch. 

Alignment 
Having completed construction we 

must now set up the variable capacitors 
for the lowest input VSWR and highest 
output power. It is helpful if a simple 
SWR meter and a power meter are both 
available. If not, the amplifier will need to 
have the input SWR set to minimum 
before the meter is used in its 'forward 
power' position to tune the output to 
maximum. 
The amplifier should be tuned using 

the following routine: 
Adjust Cl then C2 to the minimum SWR 

at the input, then adjust C9, C10, C5, and 
06, in that order, for maximum power 
output. 
The design was for a 15W amplifier: the 

prototype gives 17W output at 145.5MHz 
and an input SWR of 1.1:1 over the whole 
2 metre band, so I think it would be fair to 
say that the design objectives have been 
achieved. 
I look forward to our QS0 on 2; 73 till 

then.  11 

Heart Rate Monitor 
A small compact unit provides audio, visual 
and analogue output of Heart Rate activity, with 
battery power and optical issolation provides 
totally safe operation. 

The unit is connected to the subject with 
genuine medical electrodes. This unit is 
designed for serious use, such as:- Fitness, 
jogging, and health monitoring. 

Full described in this issue of Electronics and 
Computing monthly. Including software for 
display on the BBC computer. 

STOCK NUMBER 
41-02400 

CIRKIT DISTRIBUTION, 
PARK LANE, BROXBOURNE, HERTS. EN10 7NQ Telephone: (0992) 444111 
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mos CAE BIPOLAR 
THE 

CIRCUIT 
SERIES 

* CIRCUIT MODELLER+ - 
* CIRCUIT DCNL 

* CIRCUIT TRANSIENTS - 
* CIRCUIT LIBRARY  - 

LINEAR SIMULATION 
NON-LINEAR SIMULATION 
TRANSIENT ANALYSIS 
MOS & BI-POLAR LIBRARY 

ON MICROS:- IBM PC* MS-DOS* CP/M* 

HARCOURT SYSTEMS 
30 THESIGER ROAD 
WORTHING, SUSSEX 
BN11 2RJ 

Tel: (0903) 205520 

Contact: Bob Harcourt 

* IBM PC 

TRADEMARK IBM INC. 

JULY 1985 

* MS-DOS * CP/M 

TRADEMARK MICROSOFT INC.  TRADEMARK DIGITAL RESEARCH INC 
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AN124  2-50 
A62140  2.50 
AN239  2.50 
AN2407  2.80 
AN264  2.50 
AN612  2.15 
AN362L 2.50 
AN7140  3.50 
AN7145  3.50 
A67145M 3.95 
AN7150  2.96 
BA521  3.35 
CA1352E 1.75 
CA3086  0.46 
CA3123E 1.95 
CA3140T 1.15 
ETT6016  2.50 
HA1339A 2.95 
HA1366W 2.75 
HA1377  3.50 
HA1156W 1.50 
HA1551  2.95 
LA1230  1.95 
LA4102  2.95 
LA4140  2.95 
LA40317  1.95 
LA4420  1.95 
LA4430  2.50 
LA4400  4.15 
LA4422  2.50 
LA4461  3.95 
LC7120  3.25 
LC7130  3.50 
LC7131  5.50 
LC7137  5.50 
LM1011  3.15 
LM3246  0.45 
LM38068 1.50 
LM38068 1.75 
LM38.31  2.95 
LM3906  3.50 
M51513L 2.30 
M5I55L  2.95 
M515211._ 1.50 
M63712  2.00 
M93756  2.50 
MC13077 1.00 
MCI310P 1.05 
MC1327  0.95 
MC13270 0.05 
MC1349P 1.20 

MC1350P 0.95 
MC1351P 1.50 
MC1357  2.35 
MC1358  1.58 
MC14518CP 
7.50 
MC1495  3.00 
MC1496  1.25 
MC145106P 

7.95 
MC1723  0.50 
MC3357  2.75 
MC3401 L 2.50 
ML2318  1.75 
ML232B 2.50 
MSM5807 8.75 
PLLO2A  5.75 
SAA500A 3.50 
SAA1025 7.25 
SAS560S 1.75 
SAS570S 1.75 
SAS580  2.85 
SA/SB/T/U 

1.00 
SL90113  7.05 
SL9178  6.65 
SL1310  1.80 
SL1327  1.10 
SL13270  1.10 
SN 760036 3.95 
S6760136 3.95 
S6760236 3.95 
SN76033N 3.95 
S6761106 0.89 
0676115N 1.25 
SN76131N 1.30 
S6 76226E/6 

2.95 
SN762276 1.05 
SN765336 1.65 
SN765446 2.65 
S6765706 1.00 
86766506 1.15 
06766606 0.90 
STK014  7.95 
STK015  5.95 
STK043  9.50 
STK4I5  7.95 
STK433  5.95 
STK435  7.93 
STK437  7.95 

8TK439  7.95 
STK461  11.50 
TA706IAP 1.50 
TA7108P 1.50 
TA71207  1.85 
TA7129P 2.50 
TA7130P  1.50 
TA7137P  1.00 
TA7176AP 2.05 
TA71937 3.95 
TA7203  2.95 
1A72047 2.15 
TA7205AP 1.15 
TA7222AP 1.00 
TA7227P 4.25 
TA73107  1.80 
TA7313AP 2.95 
TA7314P 2.95 
TA7137P 1.00 
TA73147 2.96 
TA7321P 2.25 
TA7609P 3.95 
TA7611AP 2.05 
TAA310A 1.95 
TAA320A 1.95 
TAA350A 1.95 
TAA550  0.25 
TAA570  1.95 
TAA66113 1.05 
TAA700  1.70 
TBA120AS/B/-

1.00 
TBA395  1.50 
T8A396  0.75 
TBA4406 2.55 
TBA4800 1.25 
TBA510  2.50 
TBA5100 2.50 
TBA520  1.10 
TBA5200 1.10 
TBA530  1.10 
TBA5300 1.10 
TBA540  1.25 
TBA5400 1.35 
1BA5500 1.95 
TBA560C 1.45 
TBA5600 1.45 
TBA570  1.00 
TBA641Al2 

3.50 
TBA6516 2.50 

TBA720A 2.45 
TBA7500 2.65 
TBA800  0.89 
TBA810AS 1.65 
TBA810P 1.55 
TBA820M 0.75 
TBA8200 1-45 
TBA893  2.50 
TBA920  1.55 
TBA950/2X 

2.35 
TBA990  1.49 
T8A9900 1.49 
TCA270  1.50 
TCA270S0 

1.50 
TCA650  2.50 
TCA800  2.95 
TCA1330S 1.95 
TCA900  2.50 
TCA940  1.55 
T0A440  2.20 
TOA1001  1.95 
TDA1002A 1.95 
TDA1003A 3.95 
TDAI004A 5.95 
TDA1006A 2.50 
TOA1010 2.15 
TDA1035 2.50 
TDA1037 1.95 
T0A1044 2.15 
TOA1170 1.95 
T041190 2.15 
TDA127003.95 
T0A1327 1.70 
70A2002 1.95 
TDA2003 2.95 
T0A2010 1.95 
TDA2020 2.95 
T0A2030 2.80 
T0A2140 3.95 
T0A2151  1.95 
TDA2160 2.50 
T0A2190 3.95 
T0A2521 3.25 
TDA2522 1.95 
T0A2523 2.95 
T0A2524 1.95 
T0A2530 1.95 
T0A2532 1.96 
TDA2540 1.85 
T0A2541 2.15 
10A2560 2.15 
T0A2571 2.95 

10A2581  2.95 
T0A2582 2.95 
T0A2593 2.95 
T0A2600 6.50 
TDA2610 2.50 
TDA2611A 1.05 
T0A2640 3.50 
10A2680A 2.75 
T0A2690 2.45 
TDA3310 2.95 
T0A4600 2.50 
T0A9503 3.15 
T0A3560 3.95 
TEA1009  1.35 
UPC566H 2.05 
UPC575C2 

2.75 
UPC1025H 

1.95 
UPC102/3H 

1.95 
UPC1032H 

1.50 
UPC1156H 

2.75 
UPC1158H 

0.75 
UPC1167C2 

1.95 
UPC1181H 

1.25 
UPC1182H 

2.95 
UPC1185H 

3.95 
UPC1191V1 .50 
UPC1350C 

2.95 
UPC1353C 

2.45 
UPC1365C 

3.95 
UPC2002H 

1.95 
555  0.35 
556  0.60 
723  0.50 
741  0.35 
747  0.50 
748  0.38 
7808  0.60 
7805  0.65 
7812  0.55 
7815  0.55 

NEW BRANDED CATHODE RAY TUBES- Please 'Bow additional £3 per W m for cordage 

A1865/20 
AW36.11 
CM 6822W 
CME822GH 
CME1428GH 
CME1428W 
CME1523W 
CME1431GH 
CME1431W 
CME202GH 
CME2024W 
CM E2325W 
CM E3128W 
CME3132GH 
CM 03155W 
CRE1400 
CV429 
CV1450 
CV1526 
CV2185 
CV2191 
CV2193 
CV5119 
CV5320 
CVX389 
D9-110GH 
D10-210GH 
D10-210GH688 
010-230GH 
DI 0-230G M 
010/293G7/90 
D13-30GH 
D13-33G M 
D13-47G H/26 
D13-47GH 
013-51GL/26 
D13-51GM/26 
O13-450GH/01 
013-471GH/26 
O13-603G M 
D13-610GH 
013-61IGH 
D13-611GM 
D13-630GH 
D14-150GH 
DI4-150GM 
014-172GH/84 
D14-172GR 
D14-172GV 
014-173GH 
D14-173GM 

85.00 
25.00 
19.00 
25.00 
45.00 
39.00 
39.00 
39.00 
99.00 
45.00 
45.00 
45.00 
45.00 
45.00 
45.00 
25.00 
89.00 
35.00 
19.00 
15.00 
19.00 
15.00 
85.00 
85.00 
55.00 
39.50 
45.00 
55.00 
35.00 
35.00 
55.00 
49.50 
49.00 
69.00 
55.00 
85.00 
M OO 
55.00 
55.00 
59.00 
59.00 
59.00 
59.00 
59.00 
75.00 
75.00 
59.00 
55.00 
55.00 
55.00 
53.00 

SEMICONDUCTORS 
AAY12 
AC126 
AC127 
AC128 
AC128K 
AC141 
AC141K 
AC142K 
AC176 
AC176K 
AC187 
AC187K 
AC188 
AC188K 
AD142 
A0143 
AD149 
AD161 
AD162 
AD161/2 
AF106 
AF114 
AF121 
AF124 
AF125 
AF126 
AF127 
AF139 
AF150 
AF178 
AF239 
AU106 
AU107 
AU110 
AY102 
BC107A 
BC1078 
BC108 
BC108A 
BC108E1 
BC/09 
BC109B 
BC109C 
BC114A 
BC116A 
BC117 
BC119 
BC125 
BC139 
BC140 
80141 
BC142 
BC 143 
BC147A 
BC14713 
BC148A 
BC148B 
BC149 
BC153 
BC157 
BC158 
BC159 
BC161 
BC1708 
BC171 
BC171A 
BC171B 
BC172 
8C17213 
8C172C 
8017313 
BC174 
BC174A 
BC177 
BC178 

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 
0.65 
0.40 
0.50 
1.95 
0.42 
4.50 
3.50 
3.50 
2.95 
0.11 
0.11 
0.10 
0.11 
0.12 
0.10 
0.12 
0.12 
0.09 
0.95 
0.19 
0.24 
0.25 
0.20 
0.31 
0.25 
0.21 
0.24 
0.12 
0.12 
0.09 
0.09 
0.09 
0.30 
0.12 
0.09 
0.09 
0.28 
0.15 
0.09 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.09 
0.09 
0.15 
0.15 

BC182  0.10 
13C182LB 0.10 
BC183  0.10 
8C183L  0.09 
BC184LB 0.09 
BC204  0.10 
BC207B  0.13 
BC208B  0.13 
BC212  0.09 
BC212L  0.09 
BC212LA 0.09 
BC213  0.09 
BC213L  0.09 
BC214  0.09 
BC214C  0.09 
BC214L  0.09 
8C2378  0.09 
BC238  0.09 
BC239  0.12 
BC251A  0.12 
8C252A  0.15 
BC258  0.25 
8C258A  0.39 
80284  0.30 
BC300  0.30 
BC301  0.90 
BC303  0.25 
BC307B  0.09 
BC327  0.10 
BC328  0.10 
80337  0.10 
BC338  0.09 
8C347A  0.13 
BC461  0.35 
BC4713  0.20 
BC527  0.20 
BC547  0.10 
BC548  0.10 
BC549A  0.10 
BC550  0.14 
BC557  0.08 
8C5578  0.08 
80558  0.10 
8C639/10 0.30 
BCY33A 1.60 
BD115  0.30 
BDI24P  0.59 
80131  0.42 
80132  0.42 
80133  0.40 
80135  0.30 
80136  0.30 
BD137  0.32 
80138  0.30 
BD139  0.32 
80140  0.30 
BD144  1.10 
BD150C  0.29 
80159  0.65 
130160  1.50 
80166  0.55 
00179  0.72 
80182  0.70 
130201  0.83 
80202  0.63 
BD203  0.78 
80204  0.70 
80222  0.46 
130223  0.59 
80225  0.48 
BC232  0.35 
BD233  0.33 
BD234  0.35 
80236  0.49 
80237  0.40 

80238 
80242 
B0246 
BD376 
(313410 
B13434 
BD437 
BD438 
BD520 
BD538 
BD597 
E10701 
80702 
80707 
BDX32 
BF115 
BF119 
BF127 
BF154 
8E158 
BF160 
BF167 
ElF173 
BF177 
BF178 
BF179 
BF180 
BF181 
BF182 
BF183 
BF184 
BF185 
BF194 
BF195 
BF196 
8F197 
8E198 
87199 
BF200 
87241 
BF245 
ElF257 
8E258 
BF259 
BF271 
BF273 
BF336 
BF337 
8F338 
BF355 
BF362 
87363 
BF371 
8F394 
8E422 
87423 
BF457 
BF458 
8E467 
8F595 
BF597 
BFR39 
BFR40 
BFR81 
BFR88 
Br 690 
BFR91 
13FT42 
BFT43 
870661 
BFW92 
BFX29 
BFX84 
BFX85 
BFX86 

0.40 
0.55 
0.75 
0.32 
0.65 
0.65 
0.75 
0.75 
0.65 
0.65 
0.95 
1.25 
1.25 
0.90 
1.50 
0.35 
0.65 
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 
0.25 
0.28 
0.28 
0.26 
0.18 
0.94 
0.29 
0.32 
0.97 
0.38 
0.85 
0.25 
0.19 
0.32 
0.25 
0.32 
0.36 
0.58 
0.23 
0.25 
0.23 
0.23 
0.25 
0.30 
1.50 
1.75 
0.35 
0.35 
0.60 
045 
0.30 
0.20 
0.32 
0.30 

BFX88  0.25  TIP32C  0.42 
BFY50  0.21  TIP33C  0.95 
B7Y51  0.21  TIP34B  0.95 
BFY52  0.25  TIP41A  0.45 
BFY90  0.77  TIP41C  0.45 
BLY48  1.75  TIP42C  0.47 
86100  0.25  T1P47  0.55 
136101  0.49  T1P120  0.50 
BR103  0.55  T16125  0.65 
BR303  0.95  TIP142  1.75 
88 C4443  1.15  T1P146  2.75 
BRY39  0.48  TIP161  2.95 
137100A/020M  T1P2955  0.50 
BT106  1.49  7173055  0.56 
BT116  1.20  TIS91  0.20 
BT119  3.15  TV106/2  1.50 
BT120  1.85  ZRF0112 16.50 
BU105  1.95  261100  5.50 
BU108  1.89 
BU124  1.25 
BU125  1.25 
BU126  1.60 
BU204  1.55 
BU205  1.30 
BU208  1.39 
BU208A  1.52 
BU2013D  1.85 
BU326  1.20 
BU3268  1.50 
BU407  1.24 
13U500  2.25 
81.1508A  1.95 
BU526  1.90 
BU807  2.25 
BUY20  2.15 
BUY69B 1.70 
MJ3000  1.98 
MJ E340  0.40 
MJE350 
MJE520  0.48 
MJE2955 
MPSA13 0.29 
MPSA92 0.30 
M6F237  4.95 
MRF450A 

13.95 
M6F453 17.50 
M6F454 26-50 
M67455 17.50 
MR F475  2.50 
MRF477 10.00 
0016W  1.95 
0023  1.50 
0C29  2.25 
0036  2.25 
0C42  0.75 
0044  0.75 
0C45  0.55 
0070  0.45 
0071  0.55 
0075  0.95 
0051  0.50 
0C16W  2.50 
620088  1.45 
R20108  1.45 
82322  0.58 
62323  0.66 
62540  2.48 
6CA16334 0.90 
RCA16335 0.80 
020600  0.95 
SKE5F  1.45 
TIP29  0.40 
TIP29C  0.42 
TIP30C  0.43 
TIP31C  0.55 

261308  1.35 
261711  0.30 
262219  0.28 
262905  0.40 
263053  0.40 
263054  0.59 
263055  0.52 
263702  0.12 
263703  0.12 
263704  0.12 
263705  0.20 
263706  0.12 
263708  0.12 
263733  9.50 
263773  2.75 
2N3792  1.35 
264280  3.50 
2N4427  1.95 
264444  1.15 
265294  0.42 
265296  0.48 
265298  0.60 
265485  0.45 
265496  0.95 
2SA329  0.95 
2SA715  0.60 
200495  0.80 
250496  0.80 
25C9310 0.95 
2001096  0.80 
2001106  2.50 
28C1172Y 2.20 
2001173  1.15 
2001306  1.00 
2001307  1.50 
2SC1364  0.50 
2001449 0.50 
2801678  1.25 
2001909  1.45 
2SC1945  2.65 
2SC1953  0.95 
2801957  0.80 
2801969  1.95 
2SC2028  1.15 
2802029  1.95 
2SC2078  1.45 
2002091  0.85 
2802098  2.95 
2802166  1.95 
2002314  0.80 
2002371  0.36 
2SC931D 0.95 
100234  0.50 
28D325E 1.65 
36211  1.95 
3SK88  0.95 

1 

31455 
E25.50 

41 08 
£34.50 * Video head cleaning tape (VHS 

Auto Wet/Dry)  £6.50 
P538  *Video Head Aerosol Cleaner £085 
£40.50 * Video Copying lead and connec-

tor kit 'ZV'  ..... ..„ .... . .........  £7.95 

014-173GR 
O14-181G H/98 
D14-I 81GJ 
1314-181GM 
014-181GM50 
014-182GH 
014-20013E 
O14-200GA/50 
014-200GM 
D14-210GH 
D14-270G H/50 
014-310W 
D14-320GH/82 
014-340G H/KM 
D14-340KA 
016-100GH 
016-100GH/65 
D16-100G H/67 
016-100GB/79 
016-1000H97 
018-160GH 
D21-10GH 
087.36 
08736 
DG7.5 
DG7.32 
0H3 II 
OH 7.91 
DP7.5 
DP7.6 
0613.78 
F16-101GM 
F16-101L0 
F21-130GR 
F21-130LC 
F31-10GM 
F31-10GR 
F31-10LC 
F31-10L0 
F31-12LC 
F31-12L0 
F31-13GR 
F31-13L0 
F31-13LG 
F41-123LC 
F41-141LG 
F41 -142LC 
M7-120W 
M14-100GM 
M14.100LC 
M17-151GVR 
M17 15106   

VIDEO SPARES 

55.00 
65.00 
55.00 
53.00 
59.00 
59.00 
62.04 
85.00 
75.00 
75.00 
75.00 
110.00 
55.00 
45.00 
45.00 
65.00 
69.00 
65.00 
159.00 
65.00 
09.00 
65.00 
35.00 
55.00 
55.00 
45.00 
55.00 
45.00 
33.00 
35.00 
35.00 
75.00 
75.00 
75.00 
75.00 
75.00 
75.00 
75.00 
75.00 
75.00 
75.00 
75.00 
75.00 
75.00 
185.00 
185.00 
185.00 
19.00 
45.00 
45.00 
175.00 
175.00 

READS 
Suitable for Ferguson 3V00. 3V01. 
3V06, 3V16, 3V22, 3V23. 3V24. 3V29, 
3V30, 3V31. 8903 and many JVC, Aka', 
Nordmende, Tel ef unken. 

Suitable for National Panasonic 
NV333340,2000,3000, 7000 7200, 7500. 
8170,  8400,  8600,  8610F,  8620, 
111Autu2n, l and/0.100E , 208. 201, 202, 211. 

SuitatI V:DbraSvo5z00\5/.  8600, C/78 10.00, 
8080 

M19-103W 
M23-110GH 
M23-112GM 
M23-112GV 
M23-112GW 
M23-112KA 
M23-112LD 
M24-120GM 
M24-120LC 
M24-120WAR 
M24-121GH 
M28-12GH 
M26-13L6 
M28-13LG 
M28-13GR 
M28-131GR 
M28-133GH 
M31-101GH 
M31-182GR 
M31-182GV 
M31-184W 
M31-184GH 
M31-184P31 
M31-186W 
M31-190GH 
M31-190GR 
M31-190LA 
M31-191GV 
M31-220W 
M31-270GY 
M31-271P31 
M31-271GW 
M31-271W 
M36-141W 
M36-17OLG 
M38-10306 
M38-120W 
M38-120WA 
M38-121GHR 
M38-121LA 
M38-1226W 
M38-140LA 
M38-142LA 
M38-341P31 
M38-344739 
M40-120W 
M43-12LG/01 
M44-120LC 
M44-120GR 
M50-120GH 
M50-120GR 

55.00 
55.00 
55.00 
55.00 
55.00 
55.00 
55.00 
59.00 
59.00 
39.00 
55.00 
55.00 
49.00 
49.00 
49.00 
33.00 
53.00 
55.00 
55.00 
53.00 
55.00 
65.00 
55.00 
59.00 
55.00 
55.00 
55.00 
55.00 
59.00 
65.00 
66.00 
65.00 
66.00 
75.00 
75.00 
85.00 
65.00 
55.00 
65.00 
55.00 
65.00 
55.00 
65.00 
55.00 
55.00 
59.00 
06.00 
55.00 
65.00 
65.00 
°COO 

VIDEO BELT KITS 
Akai VS 9300/9500/9800...... 
Ferguson 3V 16  £4.50 
JVC HR 3330/3600 .  £4.50 
JVCHR 3360/3660  £4.50 
Panasonic NV300  £4.00 
Panasonic NV200013 
Panasonic NV300013  £3.75 
Panasonic NV7000 
Panasonic NV 86008/861013N011 

£3.75 
Sanyo VTC 5500  £375 
Sanyo VT09300  £375 
Sanyo VTL 9300P  £3.90 
Sharp VC 6300  £3.75 
Sharp VC 7300.  £3.75 
'Sharp VC 8300  £375 
Sharp VC 9300 ..... ......... ..... ..... ..  £3.75 
Sony SL 3000B  £3.75 
Sony SL 8000/8080.  £4.50 
Sony SL C7/J7 .  £4.00 
Toshiba V7540  £450. 

M50-1206V 
M50-120LC 
M61-120W 
S6AB 
SE4/D-P7 
0E428731AL; 
SE42BP31 
SE52AP31AL 
SE5Fp31 
7937 
7948N 
T948H 
V4150LC 
V5004GR 
V5004LD 
V6001GH 
V6007DP31 
V6008G H 
V6034WA 
V604CLA 
V60481 
V6052GR 
V60640631 
V6064CLA 
V6069GH 
V6070731 
V7016A 
V7030 
V7031GH 
V7031/67A 
V7035A 
V7037GH 
V8004GR 
V8006GH 
V8010A 
VCR139A 
2E161 
3E161 
3061 
4EP1 
3H/OBM 
3WP1 
5BP1 
581-161 
5BHP1FF 
5BHP31 
5CPI 
6EP7/S 
13E161 
13074 
170WP4 
  32J/1085 
88D/8138/8913/89L 
1273 
1564 
1844 
55451G M 
9442E1 
95447G M 
95449 
7709631 

TAPE IMA M 
Mono Head 
Auto Reverse 
Stereo Head 

55.00 
65.00 
75.00 
45.00 
45.00 
55.00 
55.00 
55.00 
55.00 
55.00 
85.00 
65.00 
55.00 
59.00 
59.00 
65.00 
59.00 
59.00 
59.00 
59.00 
49.00 
66.00 
53.00 
55.00 
55.00 
49.00 
65.00 
59.00 
50.00 
59.00 
49.00 
45.00 
65.00 
65.00 
85.00 
11.50 
9.00 
11.60 
11.50 
30.00 
56.00 
18.50 
9.00 
30.00 
30.00 
90.00 
10.00 
39.00 
13.50 
17.50 
25.00 
69.00 
15.00 
39.00 
39.00 
45.00 
75.00 
80.00 
75.00 
75.00 
79.50 

1.40 
&so 
2.46 

MACTRO.OPTICAL 
9677M 
64231BAM 
XPIOD2 
XPII I7M 
XP42040 
9524H 

22.00 
19.00 
29.00 
24.00 
36.00 
25.00 

DIODES BASES WIREWOUND RESISTORS 

AA119  0.08 
BA115  0.13 
BA145  0.16 
BA148  0.17 
BA154  0.06 
BA156  0.15 
BA157  0.30 
BAX13  0.04 
BAX16  0.06 
13E11058  0.30 
BT151  0.79 
BY126  0.10 
BY127  0.11 
BY133  0.15 
BY164  0.45 
BYI76  1.20 
BY179  0.83 
BY182  0.55 
87184  0.35 
B7199  0.40 
BY206  0.14 
BY208-800 0.33 

BY210-800 0.33 
BY223  0.90 
87298-400 0.22 
67299-800 0.22 
BYX10  0.20 
BYX36-1508 

0.20 
67538-600R 

0.50 
BYX55-6000.30 
BYX71-6001 .10 
BZX61  0.15 
BZY88  0.10 
BZY95C30 0.35 
CSOB  4.50 
CS10B  8.45 
0A47  0.09 
0A90  0.05 
0A91  0.08 
0A95  0.06 
0A202  0.10 
IN21DR  2.95 

6238 
623C 
N23ER 
N23WE 
N14001 
64033 
N14004 
64005 
N4007 
64148 
64448 
65401 
N15402 
65403 
65406 
65407 
N5408 
1744 
TT923 
TT2002 

2.95 
2.95 
2.95 
2.95 
0.04 
0.04 
0.03 
0.05 
0.06 
0.02 
0.10 
0.12 
0.14 
0.12 
0.13 
0.15 
0.15 
0.04 
0.15 
0.10 

B5D  5-50 
B7G  0.28 
67G SKTD0-213 
880  0.35 
B8H  0.70 
B9A  1.60 
B9ASKTD 0.40 
BIG  0.75 
BIOEI  0.20 
B138  0.50 
B14A  3.00 
12 Pin CRT 

0.96 
Nusostor 2.95 
Octal  0.35 
SK610  35.00 
UX5  1.75 
UX7  1.75 
Valve Can 0.30 
871,1011  0.14 
14 Pin DI 0.15 
16 Pin Dil 0.17 
18PinDil 0.18 

4 Watt 2R4-10K 
7 Watt 847-22K 
11 Watt 165-15K 
17 Watt 16-15K 

0.20 
0.20 
0.25 
0.30 

ZENER DIODES 
BZX61 0.13 

6V2 7V5 8V2 9V1 by 
11V 12V 13V 15V 16V 
18V 20V 22V 24V 27V 
30V 33V 36V 39V 47V 
51V 56V 68V 75V 

THERMISTORS 
VA10dS  0.23 
VA1056S  0.23 
VA1104  0.70 
VA18650  0.46 
VA1097  0.25 

BZY88 0.07 
2V7 3V 3V3 3V6 3V9 
4V3 4V7 5V1 5V6 6V2 
6V8 7V5 6V2 9V1 10V 
11V 12V 13V 15V 185 
20V 24V 27V 30V 

BATTERIES 
7V Power Mike 
batteries 

TR175 £2.25 ea 
other prices on 

request 

LINE OUTPUT 
TRANSFORMERS 

DECCA 100  7.95 
DECCA 1700 MONO  995 
DECCA 1730  6.95 
DECCA 2230  8.25 
GEC 2040  8.95 
GRUNDIG 1500  15.45 
GRUNDIG 5010-6010 
2222 5011-6011  13.45 
ITT CVC20  8.20 
ITT CVC30  8.25 
PHILIPSG8  8.50 
PHILIPSC9  8.99 
PHILIPSG11  13.39 
P70725  10.95 
RBM 720A  12.40 
TANDBERGE 90  11.15 
TELEFUNKEN 711A  11.15 
THORN 1590  9.50 
THORN 8000  9.20 
THORN 9000  9.95 
THORN 9800  22.40 
THORN MAINS 
TRANSFORMER 3000/3500  9.70 

BIT MULTPUERS 
ITT CVC20  6.35 
ITT CVC 0  6.35 
PHILIPSG8 550  6.98 
RANKT OA  6.91 
THORN 000/3500  7.57 
THORN 500  5.50 
THORN 9000  6.00 
UNIVERSAL TRIPLER  5.45 

REPLACEMENT ELECTROLYTIC 
CAPACITORS 

DECCA 30 (400-400/350V1  2.85 
DECCA 80/1001400/350V)  2.99 
DECCA 1700 (200-200-400-350V13.55 
GEC2110 (600/300V)  2.25 
ITT CVC20 (220/400V)  1.80 
PHILIPS G8 (600300V)  2.25 
PH ILIPS G9 (220363V)  1.19 
PHI LIPS Gi1O170/250V)  2.35 

SPARES A AI M 
HEAT SINK COMPOUND  1.00 
FREEZE IT  0.95 
SOLDA MOP  0.64 
SWITCH CLEANER  0.85 
W040  1.28 
PUSH PUSH MAINS SWITCH 
(DECCA  GEC,  RANK  THORN 
ETC)  1.02 
PYE IF GAIN MODULE  4.99 
ANODE CAP (27KV)  0.69 

SOLDERING EQUIPMENT 
25W Antex Oen  4.59 
Weller Instant Heat Gun  11.30 
240VWeller Marsrnan  4.74 
1/2  Kilo Solder 60/40  8.95 

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 
ITT CVC5 7 WAY 
PHI LIPS 08)550(6 WAY 

VARICAP TUNERS 
EL01043/05 MULLARD 
ELC1043/06 MULLARD 
U321 
U322 

7.95 
10.19 
14.49 

8.65 
8.65 
8.25 
8.25 

20MM ANTI SURGE FUSES 
100MA-800MA  158 95eh 
1A-5AMP  129aach 

20MM QUICK BLOW FUSES 
100MA  Speech 
200MA-5AMP  5p mach 

30 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement JULY 1985 
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°The IC known as the '555 timer' is one 
of the most popular chips ever 

produced. It is an inexpensive but highly 
versatile device specifically designed 
for use in precision timing applications, 
but which can also be used in a wide 
variety of monostable, astable and 
bistable multivibrator and Schmitt trig-
ger applications. The device is available 
in both 'single' (555) and 'dual' (556) IC-
package forms. CMOS versions of the 
device are also available. 
The 555 and its relatives can be used in 

a vast range of different applications, 
and we shall look at a large number of 
these in the next three or four editions of 
Data File. We'll start off by looking at the 
basic operating principles of the stan-
dard 555 IC, and will conclude the mini-
series by looking at CMOS versions of 
the device. 

555 basics 
The 555 timer  IC was originally 
introduced by Signetics several years 
ago, but is now produced by most major 
semiconductor manufacturers. It can 
operate from supply voltages in the 
range 4.5V to 16V and its output can 
source (supply) or sink (absorb) load 
currents up to a maximum of 200mA. It 
can thus directly drive loads such as 
relays, LEDs, low power lamps and high 
impedance speakers, etc. 
When the IC is used in the basic 'timer' 

mode it readily produces accurate timing 
periods that can be varied from a few 
microseconds to hundreds of seconds 
via a single R-C network. Timing periods 
are almost independent of actual supply 
rail voltage, have a temperature coeffi-
cient of ohly .005% per °C, and can be 
initiated via a 'trigger' command or 
aborted via a 'reset' command. 
When used in the monostable multivib-

rator mode the IC produces output 
pulses with rise and fall times of a mere 
100nS. Pulse width modulated (PWM) 
output signals can be produced, if 
required. 
When used in the astable multivibrator 

mode both the frequency and the duty 
cycle of the output waveform can be 
accurately controlled via two external 
resistors and one capacitor. The output 
signals can easily be subjected to 
frequency-sweep  control,  frequency 
modulation (FM), or pulse-position mod-
ulation (PPM). 
When used as either a monostable or 

astable multivibrator the multivibrator 
timing accuracy is almost independent 
of variations in supply voltage or ambient 
temperature. 
The 555 is available under a variety of 

specific device-type numbers, but is 
generally known simply as a '555 timer'. 
The device is usually available in an 8-pin 
OIL package, with the pin notations 
shown in Figure la, but is also available 
in an 8-pin TO-99 package, as shown in 
Figure lb. The 'dual' version of the 
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Fig 3 Block diagram of the 555 timer 

555 parameter values 

Paranostar Min TVOMM Max 

Supply voltage 4.5V 16V 
Power dissipation (max) 600mW 
Supply current (at W.c - 15V) 10(nA 15mA 
Max output source/sink current 200mA 
Timing accuracy ±1% 
Drift with temperature 50ppmPC 
Drift with supply voltage 0.1%/volt 
Threshold voltage 45V4± 
Trigger voltage '/A/44 
Reset voltage 0.4V 0.7V 1.01/ 
Output rise/fall times 100nS 

device is known as the '556 dual timer', 
and is housed in the 14-pin OIL package 
shown in Figure 2. 

How It works 
Figure 3 shows the functional block 

diagram of the 555 timer IC, together with 
the connections for using it as a basic 
'timer' or monostable multivibrator. The 
following explanation of device opera-
tion assumes that the IC is connected in 
this timer configuration. 
The 555 houses 23 transistors, 2 diodes 

and 15 resistors, arranged in the form of 
two voltage-comparators, one R-S flip-
flop, a low power complementary output 
stage, a 'slave' transistor, and a voltage-
reference potential divider. This divider 
comprises three 5K0 resistors in series, 
and is connected across the supply lines 
so that one third of the supply line 
voltage is developed across each divider 
resistor. 
Consequently, 2/3Vcc appears at the 

R1-R2 junction and is fed to the inverting 
input terminal of the upper voltage-
comparator, and 1/3Vcc appears at the R2-
R3 junction and is fed to the non-
inverting input terminal of the lower 
voltage-comparator. The outputs of the 
two comparators control the R-S flip-
flop, which in turn controls the states of 

the complementary output stage and the 
slave transistor. The state of the flip-flop 
can also be influenced by signals applied 
to the pin 4 'reset' terminal of the IC. 
When the timer circuit of Figure 3 is in 

its quiescent state the pin 2 'trigger' 
terminal is held high via R4: under this 
condition Tr1 is saturated and forms a 
short circuit across timing capacitor CT, 
and the pin 3 output terminal is driven 
low. The monostable 'timer' action can 
be initiated by feeding a negative-going 
trigger pulse to pin 2. As this pulse falls 
below the 1/3Vcc  reference value of the 
built-in potential divider the output of 
the lower voltage-comparator changes 
state and causes the R-S flip-flop to 
switch over, turning Tr1 off and driving 
the pin 3 output high. 

Completion 
As Tr1 turns off it removes the short 

from CT , SO  CT starts to charge 
exponentially via RT , until eventually the 
voltage across CT rises to 2/3Vcc . At this 
point the upper voltage-comparator of 
the IC changes state and switches the 
R-S flip-flop back to its original state, 
turning Tr1 on and rapidly discharging 
CT ,while simultaneously the pin 3 output 
terminal reverts to the low state. The 
operating sequence is then complete. 

JULY 1985  please mention RADIO & ELECTRONICS WORLD when replying to any advertisement  33 



DATA FILE   

02 
1114001 

Pin) 
(Discharge) 

OV 

Fig 5 Circuit and waveforms of a simple 
50 second timer (modifications shown dotted) 

100 

10u 

I .11  C, a Ity 
It • ruS.Cy  a, • 1•111 

100 

10 

Ou 100u  10  10011  100.4  1ses  10ses  100sat 

 T I  eel y 

Fig 4 555 time delays (t) for various values 
of RT and QT 

Note that, once triggered, this circuit 
cannot respond to additional triggering 
until the timing sequence is complete, 
but that the sequence can be aborted at 
any time by feeding a negative-going 
pulse to 'reset' pin 4. The 'timer' period of 
the circuit, in which the pin 3 output is 
high, is given as: 

t = 1.1 RT CT , 
where t = mS, RT = Kohms, and CT =  
Figure 4 shows how delays from 10/AS 

to 100 seconds can be obtained by 
selecting suitable values of CT and AT in 
the range 1nF to 100p.F and 1K0 to 10M. In 
practice, RT should not be less than 1K0 
or greater than 20M, and CT must always 
be a low-leakage component. Note that 
the timing period is virtually indepen-
dent of supply voltage value, but that the 
period can be varied by applying a 
variable resistance or voltage between 
the ground and the pin 5 'control voltage' 
terminal of the IC. This facility enables 
the periods to be externally modulated 
or compensated. 
The pin 3 output terminal of the IC is 

normally low, but switches high during 
the active monostable timing sequence. 
The output can either source or sink 
currents up to a maximum of 200mA, so 
external  loads  can  be  connected 

Fig 6 Alternative methods of driving a relay from 
the output of a 555 

between pin 3 and either the positive 
supply rail or the ground rail, depending 
on the type of load operation desired. 
The output switching rise and fall times 
are typically about 100nS. 

Practical timers 
Figure 5 shows the practical circuit of a 

simple fixed-period (roughly 50 seconds) 
manually-triggered 555 timer, together 
with relevant circuit waveforms. The 
circuit is similar to that of Figure 3, 
except that the timing action is initiated 
by briefly shorting pin 2 to ground via 
'start' button PB1, pin 5 is decoupled via 
C2, and the output state is visible via an 
LED. Note that a fixed-period output 
pulse (determined by R1-C1) is available 
at pin 3, and an exponential sawtooth 
with an identical period is available at 
pin 7: this sawtooth waveform has a high 
output impedance. 
The basic timer circuit of Figure 5 can 

be varied in a number of practical ways. 
The timing period can be made variable 
between roughly 1.1 seconds and 120 
seconds by replacing R1 with a 10K fixed 
and IMO variable resistor in series, and a 
'reset' facility can be applied by inserting 
a push-button switch between pin 4 and 
ground, enabling the timing period to be 
aborted at any moment. 
The 555 timer can be used to directly 

drive non-inductive loads (via pin 3) at 
currents up to 200mA. If inductive relay 
loads are used, however, the connec-
tions of Figure 6 must be used. In Figure 
6a the relay is normally off but goes on 
only when pin 3 goes high during the 
timing interval. In Figure 6b the relay is 
normally on but turns off during the 
timing interval. In these circuits the 
diodes protect the 555 against inductive-
switching damage: relay contacts RLA/1 
can be used to control external circuitry. 
Figure 7 shows how a relay and a 555 

can be connected to make a simple timer 
that spans the range 1.1 seconds to 120 
seconds in two switch-selected decade 
ranges. This is a useful general purpose 
circuit, but suffers from two significant 
defects.. Firstly, the circuit consumes 

Fig 7 Simple two-range 1.1 to 120 second 
relay-output timer 

continuous current even when the timer 
is in the 'off' mode. Secondly, because of 
the wide tolerances of electrolytic 
timing capacitors Cl and C2, control pot 
RV1 must be provided with two indivi-
dually-calibrated scales. Figure 8 shows 
how both of these defects can be 
overcome. 
In Figure 8, power is normally pre-

vented from reaching the 555 timer 
circuit by PB1 and RLA/1, which are both 
normally open, and the circuit consumes 
zero current. The timing cycle is initiated 
by momentarily closing push-button 
switch PB1, thereby connecting power to 
the 555 timer IC. At the moment of initial 
PB1 closure C3 is fully discharged, and 
therefore feeds a 'start' pulse to pin 2 of 
the IC via R4 and initiates a timing cycle. 
As the timing cycle starts relay RLA is 
driven on, so contacts RLA/1 close and 
maintain the power connection to the IC 
even when PB1 is released. At the end of 
the timing cycle the relay turns off again 
and contacts ALA/1 reopen, again dis-
connecting power from the timer circuit. 

Timer control 
The timing of the Figure 8 circuit is 

controlled primarily by the values of 
R1-RV1 and either Cl or C2, which are 
switch-selected  via  SW1b.  Note, 
however, that the timing is also influ-
enced by the setting of RV2 and RV3, 
which are switch-selected via SW1a and 
connected to pin 5 of the IC and 
effectively shunt the built-in potential 
divider of the 555, thereby influencing 
the timing periods. 
This factor enables the circuit to give 

precise timing periods even when wide-
tolerance timing capacitors are used, 
and allows the use of a single calibrated 
timing scale to cover the two switch-
selected timing ranges. 
To set up the Figure 8 circuit, first set 

RV1 to maximum value, set range switch 
SW1 to position '1', activate 'start' button 
PB1, and adjust RV2 to give a timing 
period of precisely 10 seconds. Next, set 
SW1 to position '2', activate 'start' button 
PB1, and adjust RV3 to give a timing 
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Fig 8 Precision (compensated) two-range (0.9-10, 
9-100 second) timer 

period of precisely 100 seconds. Adjust-
ments are then complete, and the timing 
scale can be calibrated over the full '10 
seconds' range. 

In-car timers 
Figure 9 shows the practical circuit of 

an automatic delayed turn-off headlight 
control system for use in automobiles. 
This circuit lets the owner use the car 
lights to illuminate his path for a preset 
time after parking as he leaves the 
garage or walks along a driveway, etc. 
The circuit does not interfere with 
normal headlight operation under actual 
driving conditions. It works as follows. 
When the vehicle's ignition switch is 

turned to the 'on' position current is fed 
to the relay coil via D3, so the relay turns 
on and contacts RLA/1 close, connecting 
the 12 volt supply to both the timer circuit 
and the headlight switch. Thus, under 
this 'ignition on' condition the headlights 
operate in the normal way. Note that 
since both sides of C2 are effectively 
connected to the positive supply rail, the 
capacitor is fully discharged under this 
condition. 
The moment that the ignition switch is 

turned to the 'off' position, the R3 voltage 
falls to zero and current no longer 
reaches the relay coil via D3. Simul-
taneously, however, C2 applies a nega-
tive-going trigger pulse to pin 2 of the IC, 
thereby initiating a 50 second timing 
cycle that applies current to the relay 
coil via D2. 

Turn-oft delay 
Consequently the relay remains on for 

roughly 50 seconds after the ignition 
switch is turned off, and contacts RLA/1 
maintain the positive supply connection 
to the headlight switch throughout this 
period, holding the headlights on if the 
switch is in the 'on' position. At the end of 
this 50 second period the relay turns off 
and contacts RLA/1 open, breaking the 
supply connections to the timer circuit 
and the headlight switch. 
Note that the Figure 9method of circuit 

operation  is  compatible  with  the 
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Fig 9 Automatic delayed turn-off headlight control 

normally used method of feeding the 
headlight switch via the ignition switch 
in modern vehicles, so that the head-
lights operate only when the ignition is 
turned on. 
On older types of vehicle, in which 

headlight operation is independent of 
the ignition switch, a manually-triggered 
delayed turn-off headlight or spotlight 
control facility can be obtained by using 
the circuit of Figure 10. The action of this 
circuit is such that if the vehicle is parked 
with its lights off, they turn on for a preset 
50 second period as soon as a push-
button 'start' switch is momentarily 
closed, and at the end of this period turn 
off again automatically. 
The Figure 10 circuit uses a relay with 

two sets of normally-open relay contacts. 
The timing sequence is initiated by 
briefly closing push-button switch PB1. 
Normally both PB1 and the relay contacts 
are open, so zero power is fed to the 
timer circuit and the lights are off. C2 is 
discharged under this condition. 

Operation 
When PB1  is momentarily closed 

power is fed directly to the relay coil, and 
the relay turns on. As the relay turns on 
contacts RLA/2 close and apply power to 
the vehicle lights, and contacts RLA/1 
close and apply power to the timer 
circuit, but pin 2 of the IC is briefly tied to 
ground via C2 at this moment, so a 
negative trigger pulse is immediately fed 
to pin 2 and a timing cycle is initiated. 
Consequently pin 3 of the 555 switches 

high at the moment that the relay 
contacts close, and thus locks the relay 
into the 'on' state irrespective of the 
subsequent state of PB1, so the lights 
remain on for the duration of the 50 
second timing cycle. At the end of the 
timing cycle pin 3 of the IC switches to 
the low state, so the relay turns off and 
contacts RLA/1 and ALA/2 open, discon-
necting power from the timing circuit 
and the lights. The operating sequence 
is then complete. 
Our final example of a simple 555 timer 

application is shown in Figure 11, which 

otit: D1 03. • 154001 

Fig 10 Manually-triggered light control 
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Fig 11 Automatic porch light control 

is the circuit of a relay-output automatic 
porch light control unit. This device turns 
the porch lights on automatically for a 
preset 50 second period when the 
presence of a visitor is detected, but 
does so only at night-time or under 'dark' 
conditions. The circuit is triggered via 
switch SW1, which can take the form of a 
microswitch activated by a porch gate, or 
a pressure-pad switch that is hidden 
under a porch mat and activated by body 
weight. 
The  Figure  11  circuit  operation 

depends on the fact that for correct timer 
operation the negative-going trigger 
pulse that is fed to pin 2 of the IC must fall 
below the internally-controlled '1/3Vcc' 
voltage value of the 555. If the trigger 
pulse does not fall below this value, 
timing cycles cannot be initiated by the 
trigger signal. 
In Figure 11, light-dependent resistor 

LDR and RV1 are wired in series as a 
light-dependent potential divider. One 
side of SW1 is taken to the output of this 
potential divider, and the other side is 
taken to pin 2 of the IC via C2-R3. Under 
'bright' or daylight conditions the LDR 
resistance is low, so a high voltage 
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Fig 12 Simple pulse generator triggered by rectangular input signals 

C3 value Pulsewldth range 

10µ F 90mS -  1.2sec 
1AF 9mS - 120mS 

100nF 900µS -  12mS 
10nF 90µS -  1.2mS 
1nF 9i.‘S - 120µS 

Fig 13 Improvements to Figure 12 circuit to allow any input waveform 
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Fig 14 Delayed-pulse generator triggered by any waveform 

appears at the LDR-RV1 junction. Conse-
quently the act of closing SW1 causes a 
voltage pulse to be fed to pin 2 of the IC, 
but this pulse is too small to pull pin 2 
below the 1/3Vcc value, so the timer 
cannot be triggered via SW1 under these 
'daylight' conditions. 
Conversely, the LDR acts as a high 

resistance under dark ('night') condit-
ions, so a low voltage appears at the 
output of the potential divider. Conse-
quently the act of closing SW1 generates 
a voltage pulse that pulls pin 2 of the IC 
well below the 1/3Vcc  value, and the timer 
circuit can thus be triggered via SW1 
under dark conditions. 
In practice the LDR can be any 

cadmium-sulphide photocell that pre-
sents a resistance in the range 1K0 to 47K 
at the required minimum 'dark' turn-on 
condition, and RV1 can be adjusted to 
preset the minimum 'dark' level at which 
the circuit will trigger. Note that the 
trigger signal is fed to pin 2 of the IC via 
the C2-R3 combination, which acts as a 
trigger pulse shaping  network that 
effectively isolates the dc component of 
the LDR-RV1 network from pin 2. 

Pulse generators 
The 555 timer circuits that we have 

looked at so far all act, basically, as 
monostable multivibrators or 'pulse' 
generators. The 555 can be used as a 
conventional  electronically-triggered 
monostable 'pulse' generator by feeding 
suitable trigger signals to pin 2 and 
taking the output pulse signals from 
pin 3. The IC can be used to generate 
good output pulses with periods from 
5µS to hundreds of seconds. The max-
imum usable pulse repetition frequency 
is approximately 100KHz. 
The trigger signal reaching pin 2 must 

be a carefully shaped negative-going 
pulse. Its amplitude must switch from an 
'off' value greater than 2/3Vcc  to an 'on' 
value below 1/3Vcc  (triggering actually 
occurs as pin 2 drops through the V3Vc0 
value). The trigger pulse must have a 
width greater than 100nS but less than 
that of the desired output pulse, so that 
the trigger pulse is removed by the time 
the monostable period terminates. 
One way of making suitable trigger 

signals for the 555 monostable circuit is 
to convert the input signal to a good 

squarewave  that  switches  between 
ground voltage and the full positive 
supply rail voltage, and then couple this 
squarewave to pin 2 of the IC via a simple 
short time constant C-R differentiating 
network, which converts the leading or 
trailing edges of the squarewave into 
suitable trigger pulses. Figure 12shows a 
practical circuit that uses this basic 
principle, but is intended for use only 
with input signals that are already of 
square or pulse form. 

Add-on generator 
Here, transistor Tr1  converts the 

rectangular input signal into a form that 
switches between ground and the posi-
tive supply rail, and the resulting signal is 
fed to pin 2 via the C2-R4 differentiating 
network. The circuit can be used as an 
add-on pulse generator in conjunction 
with an existing square or pulse gener-
ator. Variable-amplitude output pulses 
are available via RV2. Output pulse-
widths can be varied over more than a 
decade range via RV1, and can be 
switched in overlapping decade ranges 
by using the values of C3 listed in the 
table. With the component values shown, 
the pulsewidth is fully variable from 9µS 
to 1.2 seconds. Note that C4 is used to 
decouple pin 5 and improve stability. 

Versatility 
Figure 13 shows how the above circuit 

can be modified so that it can be driven 
from any type of input waveform, includ-
ing sinewaves. Here, IC1 is wired as a 
simple Schmitt trigger which converts all 
input signals into rectangular output 
signals, and these signals are used to 
drive the IC2 monostable in the same way 
as described above. The circuit can be 
used as an add-on pulse generator in 
conjunction with an existing waveform 
generator of any type that produces 
output signals with peak-to-peak ampli-
tudes greater than 1/2Vcc • 
Figure 14 shows how two monostable 

circuits can be connected in series to 
make a delayed-pulse generator, in 
which IC1 is used as a Schmitt trigger, 
IC2 controls the delay width, and IC3 
determines the output pulsewidth. The 
final output pulse appears some delayed 
time after the initial application of the 
trigger signal. This circuit can be made 
into a self-contained instrument by 
building it into the same cabinet as a 
simple squarewave generator, which can 
be used to provide the necessary drive 
signals. 
Any number of basic monostable pulse 

generators can be wired in series in a 
similar manner to the Figure 14 circuit to 
give a sequential form of operation. 

Next month 
In next month's edition of Data File 

we'll look at a variety of ways of using 555 
ICs in astable multivibrator 'squarewave 
generator' applications. 
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TV-DX RECEIVER DOMESTIC RECEIVER COMPUTER MONITOR 
These are some of the uses of the flexible WALTHAM 416. This 6" screen VHF/UHF TV 
is for System BIG operation (5.5MHz sound offset) but can easily be altered to System 
I operation (6MHz sound offset) for UK reception. This TV serves as a set/monitor for 
the potential TV-DXer and Amateur TV enthusiast — and it even copes as a v.d.u. for 
the home microcomputer. 
Features of the 416 are sharp selectivity and good sensitivity via 4 individually tuned 
i.f stages and the VHF tuner has 2 r.f. stages. Bands 1,3 & UHF are completely 
covered, all bands (VHF & UHF) feature continuous varicap tuning for ease of 
Operation. the set has two internal speakers for maximum sound quality. 
A ten section telescopic whip antenna is situated at the rear, also a 75 ohm coaxial 
aerial input socket. Power is derived from either A.C. mains or a 12 volt D.C. source, 
all plugs and cables are supplied. The controls of this modern receiver are in a 
conveniently recessed but easily accessible position on top of the television, together 
with a fold-away carrying handle. Tuning control and a clear scale readout are 
situated at the front of the receiver. The WALTHAM 416 is a modern and reliable 
television receiver made for the W.German market. 
WALTHAM 416 6" screen VHF/UHF mono TV (5.5MHz sound) ... £69.95 inc. of VAT. 
Carriage and insurance £3.75 (adjustment to 6MHz sound offset for UK TV standard 
available at an additional cost of £2.50). Delivery normally 3-5 working days. 
STOP PRESS... Much sought after PHILIPS G8 SELECTIVITY UNITS and VISION 
GAIN MODULES now in stock. Limited quantities, brand new — all in screening cans 
£2.50 each or £4.50 for 2 (inclusive of post & packing). 
Our 1985 CATALOGUE features the above receiver and contains extensive listings of 
Aerials (DXing and domestic), Amplifiers, Filters, Rotators etc and many other 
associated items. Send for your copy only 60p. A customer consultancy service is 
available to solve difficult reception problems (enclose SAE please) 1V/IM DXing is 
our speciality. ACCESS & VISA Mail and Telephone orders welcome. 

SOUTH WEST AERIALS (T)R75g AIL 11, Kent Road, Parkstone,  VISA 
Poole, Dorset BH12 2EH. Tel: 0202 738232. 

SEVERN TRENT WATER 

NETWORK ADMINISTRATOR 
£11,742 - £13,029 p.a. 

The corporate and voice network covers a wide area of the 
Midlands. Currently the network is totally analogue but digital 
services are soon to be implemented to provide integrated 
voice and data facitities. 

The Network Administrator will be responsible to the Software 
Co-ordinator and will be in charge of network management 
which will involve responsibility for the activities of network 
engineers and operators. This group of engineers and 
operators untertake the operational support maintenance 
and much of the installation of the region wide 
telecommunications network, including the private RCS 
network (speechs and data); Modems; BT lines; terminals; 
and assoiciated equipment. 

Candidates should have at least 2 years supervisory 
experience In a similar service enviroment together woth 
ONC/HNC (or equivalent) in radio/electronic engineering (or 
similar). Appropriate data processing training will be 
available to those who are suitably qualified in other 
respects. 

The post is based at Monkspath, Solihull. 

Application forms quoting reference number DPP41 are 
available from the Head of Manpower Services, Severn 
Trent Water, Albelson House, 2297 Coventry Road, Sheldon, 
Birmingham 826 3PU. Telephone 021-743 4222 
Ext 2076/2077. 

Closing date 24th June 1985. 11 Seven Trent is an Equal Opportunity Employer 
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R WITHERS  
COMMUNICATIONS 
584 HAGLEY ROAD WEST, OLDBURY, WARLEY 
B68 OBS (Quinton, Birmingham) 

24Hour 
Ansaphone 

Celinet Carphone 860 323056 
Finance available Via Lombard Tricky 

021.421.8201/2 

P6 shown in horizontal halo format) 

THE AMAZING NEW A.R.M. 

MULTI • P6 + 
Mobile VHF-UHF Antenna. 
Acclaimed for its rugged high 
quality engineering —6 modes of 
operation on or off vehicle (free 
space design) 

Basic package £34.50 + £2.50 
P&P 
Complete package incl. Colinear 
Element £39.25 + £2.50 P&P 

OTHER INNOVATIVE NEW 
PRODUCTS AVAILABLE 
AT RWC 
* Raycom Modular RF Power 
amplifiers 

* Raycom CB to 10 Metre 
conversion Boards 

*Super FT757GX Modification 
board 

* Friendly Professional advice and 
service 

* Huge Range of Amateur 
accessories in stock 

*Super deals on New and 
Secondhand equipment 

*Weekly special offers 
* RWC Credit Card Scheme 
WHO COULD ASK FOR MORE? 

R WITHERS 
COMMUNCIATIONS 
STOCK CLEARANCE 
SPECIALS 
* MORSE KEYS * MORSE TUTORS 
*AZTEC ANTENNAS* SUN 
MOBILE ANTENNAS* DATONG 
PRODUCTS * HF DIPOLES * 
TELESCOPIC DIPOLES * MORSE 
TAPES* GUTTER MOUNT KITS* 
POWER SUPPLIES *ANTENNA 
HARDWARE* SCANNING 
RECEIVERS* SCANNER 
DISCONES* G5 RV's * REVCO 
AERIALS* 
* MANY OTHER PRODUCTS 
ALWAYS IN STOCK* 

Send S.A.S.E. For latest stock and 
S/H list 

EXPORT ENQUIRIES WELCOME, 
WE SPEAK GERMAN AND 
JAPANESE 

SE VE R N T RE NT W ATE R 
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If you've ever felt frustratec 

oy c Icc K of interfccinc 

coi i-y, this cevice froffi A P 

shoulc helo ecse your trou 

Dec 

oles 

Microcomputers are being used more 
and more by radio amateurs, but 

their use is normally restricted because 
of a lack of 'real world' interfacing. The 
simple circuit described below will allow 
the Sinclair Spectrum user to add on up 
to eight input/output devices of his own 
choice to enable the computer to 
interface with switches, LEDs, AID and 
D/A converters, etc. It is hoped in future 
issues to cover other applications, 
including the decoding of RTTY. 

Circuit description 
The circuit diagram of the interface is 

shown in Figure 1, and may be con-
sidered in two parts: (1) the address 
decoding, and (2) input/output latches. 
Address decoding is performed by 

IC1a-d,  IC2 and  IC3 — the actual 
addresses are given in Figure 2. The 
circuit uses the IORQ (input/output 
request) and so is not memory mapped, 
which means that it will operate suc-
cessfully on 16K and 48K machines. 
Theoretically  the  interface  can  be 
placed anywhere within the 64K addres-
sing capability of the machine, although 
in practice some areas are allocated to 
the Spectrum's hardware (keyboard, 
printer, microdrive etc): locations from 
7455 to 7679 are free and are used by this 
interface. 
The 'ADD 1-8' outputs from IC3 are 

normally high and each goes low when 
its corresponding address is selected, 
irrespective of whether an IN or OUT is 
issued to that address. The direction in 
which the data is to be sent is controlled 
by the RD and WR lines. These lines are 
'anded' with the decoded address lines 
by IC6a-c, to control the latches (note 
that the decoded address lines and the 
RD and WR lines are active low). 
The latches IC4 and IC5 are simple 

examples of the type of interfacing that 
can be performed with this circuit. 
IC4 provides eight output lines, each of 

which can be turned on or off under 
program  control  by  outputting  the 
appropriate number (see examples). The 
information on the data lines is clocked 
into the internal flip-flops by the positive 
transition on the enable (pin 11), while 
the low on the output control (pin 1) 
transfers the data to the output pins. The 
latch itself is capable of sourcing about 
3mA in the high state and sinking 24mA in 
the low state. If more current is required 
it will be necessary to buffer the outputs. 

Inputs 
IC5 provides eight inputs which can be 

read by the computer (see examples). Its 
enable is held high by R2 to make the 
internal flip-flops transparent, le the 
outputs will follow the inputs. The 
information is sent to the output pins, 

Print side 
All 

A9 

A4 

A5 

A6 

Al 

A3 

A2 

Al 

AO 

OV 

OV 

+5V 

Al2 

Al4 

Components side 

A10 

A8 

WR 

RD 

IORQ 

04 

D3 

D5 

06 

D2 

DI 

DO 

4 —Locating slot 

D7 

Al3 

Al5 

Fig 3 Edge connector details 

and hence the data bus, by the low level 
on the output control during a read 
operation. If left open circuit the inputs 
will assume a high level. The external 
circuitry driving these inputs should be 
capable of pulling the inputs below 0.8V 
to ensure a true logic low (this involves 
sinking 0.4mA). 

Construction 
The circuit is probably best assembled 

on a large piece of Veroboard to allow for 
future expansion. Considerable care 
should be taken with construction since 
errors on the address/data lines could 
prove fatal to the Spectrum. Details of 
the pins required on the Spectrum's 
edge connector are shown in Figure 3, 
and it is worth noting that the diagram is 
as seen from the rear of the Spectrum 
(unlike the diagram in chapter 23 of the 
Basic Programming Guide). 

Fig 2 Table of in/out addresses 

Port No. I/0 Address 
ADD1 7455 
ADD2 7487 
ADD3 7519 
ADD4 7551 
ADD5 7583 
ADD6 7615 
ADD7 7647 
ADD8 7679 
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1-61-10. 

A150 -- - -2 1 b>04  1 

A14 0 - - -- - - 4 >C16 d   

A130 - -- --- 21  4 

A12 0   

A11 0   

A10 0-

A 40  10  

A30   11 

A20   12 

A1 0   13 

A00   14 

A9 0.   

ASO   

1C1 741.504  +5V °  
104 

A7 0  

A6 0  

AS 0  

DO 0  

010  

020  

030  

040  

050  

1760  

070  

IC2 
7415133 

IC3  15 
7415138 
4  14 

13 

12 

11 

Supply Pin Details 

IC No Type OS +5V 

741504 7 14 

7415133 S 16 

3 741.5138 a 16 

4 7415373 10 20 

7415373 10 zo 
a 741502 7 14 

Add 

Add 2 

Add 30  

Add 40  

Add So 

3 

2  Add 70  

, Add 8 

WR 0  

See text 

' 7 770V 

Jib 

W o 

+ 5V Cl aax -1/. +111 

The 5V supply for the interface is 
obtained from the Spectrum's edge 
connector, which is adequate in most 
cases. 
If large currents are to be drawn from 

the interface (more than 50mA) an 
external 5V supply should be con-
sidered. Note that the OV connection 
between the Spectrum and interface will 
still be required. 

Program examples 
The simple programs shown below, 

although of questionable practical use, 
serve to illustrate how the interface is 
controlled: 

(a) Output routine 
10 OUT 7487, 85 

will cause alternate bits of the latch IC4 
to be set high. 

(b) Input routine 
10 LET A = IN 7455 
20 PRINT A 

will print the decimal equivalent of the 
binary code applied to the input latch. 

3  11  2 

4  5 

7  8 

IC4 

7415373 
13  1 

4  15 

17  16 

18  19 

RD o  

a 55 

10k 

2 

5  4 
105 

7415373 
9  a 
12  13 

15  14 

us 
19 11  

17 

 0 

Figl The circuit diagram 

(c) Input/output routine 
10 LET A = IN 7455 
20 OUT 7487, A 
30 GO TO 10 

will read the input latch and turn on 
corresponding bit(s) of the output latch. 

(d) Squarewave generator 
10 OUT 7487, 0 
20 GOSUB 100 
30 OUT 7487, 1 
40 GOSUB 100 
50 GO TO 10 
100 FOR 1=1 TO 100 
110 NEXT I 
120 RETURN 

will produce a squarewave output on I04 
pin 2 whose period is set in line 100. 

Expanding the system 
The addition of other I/O devices on 

the interface card is quite simple, but 
specific applications are beyond the 
scope of this article. Listed below 
however are the major points to note 
when adding to the system: 
(a) The data bus is common to all I/O 

Outputs 

Inputs 

devices. 
(b) If a device is able to put information 

onto the data bus, it must have tri-state 
outputs. 
(c) The device must be LS TTL 

compatible. 
(d) The device should use one of the 

remaining ADD lines from IC3 together 
with the RD or WR line (as applicable) to 
enable it. 

COMPONENTS 
Resistors 
R1,2,3  10K, 1/8W 

Integrated circuits 
101 
IC2 
IC3 
104,5 
IC6 

74LSO4 
74LS133 
74LS138 
74LS373 
74 LSO2 

*el 

Connector 
Double-sided PCB edge connector, 
28-way (each side), 0.1in pitch with 
locating peg 
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OUT NOW! 

CIRKIT'S SPRING 
CATALOGUE 

Packed with over 4,000 different components plus associated new products for 
the electronics hobbyist, and sporting a lively new format, Cirkit's spring 

components catalogue is to be published on 11th April. It will be available from 
leading newsagents throughout the country at the cover price of £.1.15. 

Products introduced for the first time in the catalogue include the BBC Model B 
micro computer as well as a range of computer add-ons such as disc drives, 
expansion boards, speech synthesizers, disc interfaces and the new widely 

acclaimed AMX Mouse, which performs such useful functions as computer aided 
design and word processing with fingertip control. 

Additional product introductions are calculators from Texas Instruments, Cooper 
Tools' Weller WI 20 soldering iron, plus new tools, kits and modules. Among the 
innovative new kits is a heart rate monitor, which will enable hobbyists to test 
their own fitness. The assembled unit provides audio/visual and analogue output 

which facilitates connection to a chart recorder, oscilloscope or personal 
computer. 

Also new from Cirkit is a weather satellite receiver kit, which will allow hobbyists 
to follow weather patterns such as cloud cover and wind direction. The 

assembled kit will receive 137 MHz satellite transmission and display them on a 
home computer by linking up with a simple aerial, interface and the use of 

appropriate software. 

Cirkit Distribution 

Park Lane Broxbourne Herts EN10 7N0. Tel: (0992) 444111 
200 North Service Road, Brentwood, Essex. Tel: (0277) 211490 

53 Burrfields, Portsmouth, Hants. Tel: (0705) 669021 

40  please mention RADIO & ELECTRONICS WORLD when replying to any advertisement JULY 1985 



UoSAT 2 SATELLITE 
At last everything you need to receive and display UoSAT 2 data on your BBC computer. Our custom designed 
software is the first on the open market to decode the data and display it in an easily understood format on the 
screen. Each channel is identified and labelled with a full description. Using an inbuilt printer dump routine 
eliminates the need for a printer rom. Written by Tony Ferneyhough this new improved software is rapidly becoming 
the standard for schools and enthusiasts. A review of the previous version is featured in May R&EW. 
Proving our ability to lead the forefronts of RF Technology we have already sold over 2,000 of the receivers and pre 
amps that this system is based on. Tracking of the aerial and receiver is not needed for any of the satellite passes. 
For the ultimate the optional data correlator designed by James Miller can be used. Using advanced correlation 
detection techniques and a matched filter this unit provides stable data under most signal conditions. The correlator 
is suitable for both UoSAT 1 and 2. 

For satellites in education talk to the experts, Timestep Electronics. 

Aerial  £18.50 
Aerial cable  20p metre 
Pre amp kit  £4.95 
Built module  £10.95 
Receiver (M K2) kit  £37.50 
Built module  £48.50 
Software on disc  £12.95 
Data correlator kit  £42.00 
Built module  ,  £56.50 
Receiver and correlator built and boxed  £138.50 
Full data  35p 

All prices include VAT and postage and packing. 

Allow up to 28 days for delivery. 

Timestep Electronics Ltd Wickhambrook Newmarket Suffolk CB8 80A 
Tel 0440 820040 Telex 817015 TIMEST G 

For the latest thoughts about the communications of the future, and to 
find out what's happening now, buy DIRECT LINE and make it your 

guide to the new communications age. 

Your guide to the new communications age 

V1S 
b cable and satellitp 

Prestel: 
services at your finairtips 

Designed for easy reading 

Introduces new communications systems 

Read all about it in the first issue 

Electronic mail, banking and shopping from your home 

Cellular mobile telephones for calls wherever you are 

Television by cable and satellite from around the world 

Latest technology explained 

Interactive computing -services at your fingertips 

News of all the latest products 

Exceptional value for money 

MAKE A DIRECT LINE TO YOUR NEWSAGENT ON JULY 18 
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MORSE 
DECODING PROGRAM 
USING Z80 MODE 2 
INTERRUPTS 

Dr M A Kiam-Laine   

The first part of this article was 
published in the January 1985 issue 

of R& M and provided an introduction to 
the general problems which need to be 
considered in this form of Morse decod-
ing.  In this  part we examine the 
assembler language program itself, and 
the various algorithmic loops by which it 
functions, including its ability to automa-
tically track changes in speed of the 
incoming pulse sequences. 
Obviously this subject is primarily of 

concern to short wave operators who 
actually use Morse as a means of 
communication, but the emphasis on the 
use of Z80 Mode 2 interrupts might also 
interest computer owners who have not 
yet ventured into the inner mysteries of 
that amazingly complex IC. 
Mode 2 interrupts are commonly 

avoided by most Z80 experimenters, not 
only because of the doubly indirect 
addressing confusions to be sorted out, 
but due to the usual need to build 
interfaces to provide the second half of 
the address bytes at the right mic-
rosecond, in accordance with the condi-
tion of whichever peripheral device 
happens to be calling for attention. 
Industrial designers are well aware of 

the great flexibility which  Mode 2 
provides when it is fully exploited in 
conjunction with priority selecting logic, 
but this particular application may be 
somewhat novel in that it manages to 
avoid the  need  to  add any extra 
electronics, by the method described in 
Part I. 
Figure 1 shows the memory map used 

for this program. The total area allocated 
is only 700 HEX = 1792 bytes, and quite a 
few gaps are left amongst them so that 
any improvements can be squeezed in if 
and when they are thought of. Inci-
dentally, no time has yet been spent in 
reviewing the style or efficiency of any of 
the coding since its first implementation, 
so readers may notice better ways of 
writing some of the routines. 
An  important  consideration  when 

using assembler language is whether or 
not to make the program relocatable. In 
other words, must it always be loaded 
into the originally designed memory 
zones, or can it run in some other 
location if subsequent users have reason 
to want it moved? You may think that the 

problem could be eliminated by always 
making programs relocatable from the 
outset, but until the designer has 
actually finished the coding he can rarely 
be sure just how long the total program is 
going to be, nor exactly how many stores 
and fixed address operations are going 
to be involved. 
Thus the normal procedure is to first 

get a program working and tested, and 
later rewrite it with relative jumps and 
any other modifications needed to free it 
from restricted running. 

The listing 
Turning now to the program listing and 

starting at address 1000 HEX, the block 
up to 106D HEX merely clears the VDU 
screen and displays the titles. 
Block 106E-10AA HEX sets the various 

working stores to their necessary star-
ting conditions, and the instruction at 
10AB HEX leads into the main program by 
jumping over the block 10AE-118F HEX 
which contains the Morse conversions. 
The  routine  labelled  'DECIDE' 

between 1190-11B3 HEX is the one which 
continuously looks for interrupts to 
occur in the window at 1190 HEX, 
between the enable (El) and disable (DI) 
instructions which switch the interrupt 
facility on and off. Remember that at this 
stage both dots and dashes actually 
cause the interrupts, and are both 
termed 'marks', to distinguish them from 
'spaces' which do not cause interrupts. 
Thus the program can be visualised as 

having the primary duty of looping round 
and round 'DECIDE', and either calling 
'INT' (and then 'MARK') when a Morse 
pulse is being presented by the Elektor 
interface, or calling down to the routine 
'SPACE' at 11B4 HEX. 
Having gone to either, the first job is to 

measure the length of whatever state 

Fig 1 The memory map 

1000HEX 
— 10CF 

In  
and parameter 

stores 

preceded it, so routines 'MLENGTH' and 
S̀LENGTH' do just that and return to 
either 11137 or 122B HEX. 
Next follows a call to 'DELAY', which 

prevents the pulse length counter from 
racing off beyond its capacity. 'SPACE' 
or 'MARK' then increment their counts 
and check they have not exceeded 
450mS (= 127 * 31/2mS/delay), before 
going back into the main 'DECIDE' 
routine. Looking back into 'MLENGTH', 
we see it compares the sum in the B-
register with the contents of location 
10C1 HEX to decide if the previous mark 
had been a dot or a dash, and also 
contains calls to the speed tracking 
routines. 
In Z80 code a (CD) 'CALL' instruction 

such as 'CD B4 13' has the second byte of 
its address first, so 'ADJ 1' is located at 
13B4 HEX. This dot store adjusting 
routine continually takes and holds the 
latest dot length but never lets it exceed 
(1F) HEX, which corresponds to the 
slowest speed (about 4wpm) that this 
program caters for. The routine D̀SIZE' 
actually does the store updating, and 
'ADJ 2' at 138B HEX prevents the dash 
length ever exceeding dot * 4. 
Note the use of instructions like LD BC 

(10C3) at 138E HEX, which are a bit 
deceptive. The program needed the 
contents of location 10C4 HEX (not 10C3 
HEX) to be loaded into the B-register for 
subtraction from the A-register, but the 
Z80 does not have an instruction speci-
fically to do that. The nearest it offers is 
to load two bytes in reverse order into 
the B- and C-registers by one instruction. 
Thus (10C3) goes unwantedly into the C-
register and the real use is to put (10C4) 
into the B-register. 
Obviously one has to be sure that the 

contents of the C-register were not 
required prior to this overwriting of it. 

10DOHEX 
— 118F 

Morse to 
ASCII 

conversions 

1190HEX 
— 1700 

The actual 
processing 
routines 
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MEMORY CONTENTS 
LOCATION 

MORSE DECODING PROGRAM 

1000 00 MOP 
EF OUTPUT STRING RST 28 
40 4F 52 53 DB" MORS 
45 20 20 E AA 

44 45 43 4F DECO 
44 49 4E 47 DING 
20 20 A A 

1013 50 52 4F 47 FROG 
52 41 40 RAM" 

00 DELIMITER MOP 
DF OA NS3 ROUTINE CRLF 

RST 28 EP 
101E 25 DB" ++++ • 

I ++++ 
I  (24) ++++ 
I 
I ++++ 
I ++++ 

1035 28 ++++ 

00 MOP 
Df ISA CRLF 
EF Riff 28 
53 54 41 52 DB" STAR 
42 49 32 44 BIRD 

20 A 

43 4F 40 50 COMP 

1047 55 54 45 52 LITER 
20 A 

53 39 53 54 SYST 
45 40 53 EMS 
20 20 A A 

1085 40 20 20 An 

1058 48 49 41 40 DB" KIAM 
2D — 
4C 41 49 4E LAIN 

45 20 20 E A A 

31 39 38 34 1984" 

1068 00 MOP 

Df 6A CRLF 
DF GA CRLF 

00 MOP 

106E 3E 00 LO A, 00 
32 BO 10 LD (1050) A 
32 91 10 LD (10131)A SET ZERO 

32 82 10 LD (1082) A AT START 

32 53 10 LD (1053) A 
32 84 10 LD (10134) A 

00 00 00 
00 

1083 3E D9 LD A, D9 INT JUMPS 

32 00 14 LD (1400) A LTO 1400 HEX 

3E 11 LD A, 11 THEN 11D9 

32 01 14 LD (1401) A 
3E 06 LD A, 06 1 BIT COUNT 6 
32 58 10 U) (1055) A 

1092 31 00 17 LD SP, 1700   STACK 

00 MOP 
FOR 12WPM 1096 3E 00 LD A, 

LD D, A 
SET 
STARTING SPEED 57 

CD C2 13 CALL DSIZE 
10 90 00 00 00 

00 00 00 
00 00 00 
00 00 00 
00 00 00 

10AB C3 90 11 JP 1190 
00 00 

1050 SPACE COUNT 

10131 MARK COUNT 

1052 INT FLAG (01) 

1053 CHARACTER 

1054 CHAR COUNT 

10135 BIT COUNT 

10136 
1087 00 MOP 

3E 04 LD A, 04 BUZZER 

D3 00 OUT 00, A ROUTINE 

18 FE  /0. JR-2 1 

1013E D9 DATA 1 INT JUMP 

10BF 11 DATA FROM JR-2 ONLY 

MEMORY 
LOCATION 

CONTENTS MORSE DECODING PROGRAM 

1000 12WPM 39WPM 5WPM 
1001 00 (13)  04  IF (31) DOT * 1 

1002 1A (26)  08  3E (62) DOT * 2 

1003 27(39)  DC  5D (93) DOT * 3 

10 04 34(52)  10  7C (124) DOT * 4 

1000 DATA MORSE CODE 
I 
I 

1 
I 

CODE CONVERSIONS 
} 

1158 DATA (SEE TABLES LATER) 

"DECIDE" 
1190 18 03 JR + 3 

CD 134 11 ..). CALL SPACE 
1195 ED SE  --40. SET MODE 2 IM 2 

3E 14 WW LD A, 14 
LD I, A ED 47 

119B FB ENABLE El 
00 INT WINDOW • HOP 

DI F3 JUMPS TO WW00 HEX 

119E 00 00 00 THEN 11D9 HEX 

11A1 3A B2 10 LD A (1082) 
De 01 SUB 01 } TEST FLAG 

11A6 FA 92 11 — JPM 1192 
11A9 3E 00 LD A, 00 RESET FLAG 

32 82 10 LD (10132) A 
} 

11AE C3 95 11 1195 — JP 

"SPACE" 
1154 CD E9 11 CALL MLENGTH 

CD 14 12 CALL DELAY 
11BA 00 00 00 
1150 3A BO 10 LD A (10130) 

3C INCA 
11C1 FA C8 11 JPM 11 C8 

11 04 32 BO 10 LD (1080) A 
CO RET 

11C8 3E 7F LI) A, 7F   THUS SPACE COUNT 

32 BO 10 LD (1050) A NEVER EXCEEDS 

11CD CD 58 12 CALL CHAROUT 7F (127) 

CO 00 00 RET * 31/2 ,450mS 

00 00 00 
"INT" 

DISABLE ANY 1109 F3 DI 
CALL MARK FURTHER INT CD 28 12 

3E 01 LD A, 01 I SET FLAG 
32 52 10 LD (1052) A 

11E2 CO RET 
00 00 00 

"MLENGTH" 
11E9 3A 81 10 LD A (10131) 

11EC A7 AND A SET FLAGS 

C8 RET Z 
11EE ED 45 Cl 10 LD BC (10C1) 13 4 (10C2) 

90 SUB 13 
FA 05 12 JP/A, 1205 — < DOT * 2 
00 00 00 

11F9 CD 42 13 CALL DASH 
11FC CD 813 13 CALL ADJ 2 
11FF 3E 00 --). LD A, 00 

32 51 10 U) (10131) A 
1204 CO RET 
1205 CD A2 13 CALL DOT 4-
1208 CD 94 13 CALL ADJ 1 
1205 18 F2 — JR-14 

00 00 00 
00 00 00 
00 

"DELAY" 2MHZ  CLOCK 
=1 S  CYCLES 

1214 3E( ) SET TO ABOUT LD A,  „. 
INC IX  10 1218 DD 23 ÷ 0.7 OF THAT 

DD 2B DEC IX  10 VALUE (36 HEX) 
DD 23 INC !X  10 WHICH ONLY JUST 
DD 28 DEC IX  10 CAUSES A DASH WHEN 
3D DEC A  4 STARTING FROM > E1000 

121F 20 F5 — JRNZ--11 12/7 & INPUTTING 
CO RET A 12 WPM DOT 

"MARK" 
00 00 00 REDUCING THE 

1228 CD 45 12 CALL SLENGTH DELAY INCREASES 
CD 14 12 CALL DELAY THE COUNT FOR 
00 00 00 A GIVEN PULSE LENGTH 

1231 3A 51 10 LD A (1051) 
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MORSE DECODING  
MEMORY 
LOCATION MORSE DECODING PROGRAM CONTENTS 

3C INCA 
1235 FA 3C 12 JP/A, 123C  

32 81 10 LD (10B1) A 
C9 RET 

123C 3E 7F LI3 A, 7F 
LD (10B1) A 32 B1 10 

1241 C9 RET 
00 00 00 

"SLENGTH" 
1243 3A BO 10 LD A (10B0) 

AND A A7 
RET Z 

SET FLAGS 
C8 

124A ED 4B Cl 10 LD BC (10C1) B4(10C2) 
90 SUB B 

124F FA 21 13 JPM 1321 < DOT * 2 
00 00 00 

"CHAROUT" 
1258 3A B5 10 LD A (10B5) 

AND A 
BIT COUNT 

A7 
FA 17 13 JPM, 1317 RESET 
ED 46 B3 10 LEI BC (10B3) C 4 (10B3) 
06 06 LD Bp 06 

CPB BB 
JPZI 1321 

SET Z FLAG 
IF REG A = B CA 21 13 

05 DEC 8 (5) 
88 CPB 

12613 CA 99 12 JPZ, 1291 SER 1 
05 DEC B (4) 
138 CPB 

1270 CA AF 12 JPZ 12AF SER 2 
03 DEC 6 (3) 
B8 CPB 

1275 CA D5 12 JPZ 12135 SER 3 
05 DEC 6 (2) 
BB CPB 

127A CA DC 12 JPZ 12DC SER 4 
127D 05 DEC 6(1) 

B8 CPB 
CA E3 12 JPZ 12E3 SER 5 
C3 EA 12 JP 12EA SER 6 

1285 00 00 00 
00 00 00 
00 00 00 
00 00 00 
00 00 00 
00 00 00 

"SER 1" 
1299 CB 69 BIT 5, C 

JRZ + 8 
SET Z FLAG IF 

•  BIT IS "0" 28 08 
LD Ap 54 M 1290 3E 54 

F7 00 00 RST 30 OUTPUT TO 
JP 1307 12A2 C3 07 13 SCREEN 

12A5 3E 45 LO Al 43 (E) 4-
18 FS JR 10 
00 00 00 

"SER 2" 
12AF CB 69 BIT 5, C 

28 10 FIRST DOT JRZ + 16 
BIT 4, C CB 61 

28 08 JRZ  8 SECOND DOT + 
LD A, 4D (M) 3E 4D 

1289 F7 00 00 RST 30 
C3 07 13 JP 1307 
3E 4E LD A , 4E (N) 
18 0:9- J11 .10 

12C3 CB 61 BIT 4,C 4 
28 04 SECOND DOT JRZ + 4 

LD A, 41 (A) 3E 41 
18 Fe JR•4 0 

12CB 3E 49 
C . 

1.0 A, 49 (I) 
18 FA JR•••6 
00 00 00 

"SER 3" 
1205 06 09 LOB, 09 TABLE LENGTH -, 1 

21 CE 10 LD HL, 1 OCE TABLE START -2 
"SER 4" 18 05 JR + 5 
12DC 06 11 LD 8, 11 17 DECIMAL 

21 DF 10 LD HL, 100F 
"SER 5" 18 05 JR + 5 

LO Bp 21 12E3 06 21 33 DECIMAL 
21 00 11 LD HL, 1100 

MEMORY 
LOCATION 

CONTENTS MORSE DECODING PROGRAM 

"SER 6" 18 0B JR + I 1 •.4 1 
12EA 06 00 LD 13, OC I 12 DECIMAL 

21 41 11 LD HL, 1141 
00 00 00 

"SEARCH" 
12F5 3A B3 10 LD A (10B3) 
12F8 03 .40. DEC B 

CA 3A 13 JPZ, 133A NOT ON TABLE 
23 INC HL 
23 INC HL 
BE CP (HL) 

12FF 20 F7 JRNZ•9 
INC HL 23 NEXT ONE 

7E LID A (HL) TAKE ASCII EQUIV 
1303 F7 RST 30 

00 00 00 
"RESET" 
1307 3A BO 10 LD A (10B0) 

ED 4B C3 10 LD BC (10C3) B4(10C4) 
90 SUB B 
FA 17 13 JPM 1317 < D OT * 4 
00 00 

1314 DF 69 SPACE NS3 ROUTINE 
00 NOP 

1317 3E 06 LD A, 06 
32 135 10 LD (10B5) A BIT COUNT 
3E 00 LD Ap 0 
32 B3 10 LD (10133) A 

1321 3E 00 LD A, 0 
32 BO 10 LD (10130) A 

1326 C9 RET AN ASTERISK 
"ERROR" CAN BE 
1328 3E 2A LD A, 2A (*) DELIBERATELY 

F7 RST 30 CAUSED BY 
DF 69 SPACE SENDING 7 OR 8 DOTS 
00 00 00 
3E FF LD Ag 
Al AND A FLAGS 

RET 
SET 

1333 C9 
00 00 00 
00 00 00 

133A 3E 25 LD A, 25 (%) NOT ON 
C3 03 13 JP 1303 6 BIT TABLE 
00 00 00 ASCII 23 PRINTS £ ON NS3 

"DASH" 
1342 3A B5 10 LD A (1085) BIT COUNT 

3D DEC A 
FC 28 13 CALL ® ERROR 
32 65 10 LD (10B5) A 
F5 RET ® 

1340 ED 4B 63 10 LD BC (10B3) C 4 (10133) 
06 05 LD 13, 05 CHARACTER 
Be CPO INTO C REGISTER 
28 14 JRZ + 20 ••••• 
05 DEC B (4) 
68 CPB 
28 14 JRZ + 20 • • 
03 DEC B (3) 
138 CPS 
28 14 JRZ  20 +  •••••• 

DEC B (2) 05 
B8 CPB 

1360 28 14 JRZ  20 + 
DEC 6(1) 05 

Be CPB 
28 14 JRZ + 20 

JP 137E 1366 C3 7E 13 
00 NOP 

136A CB E9 SET 5, C ÷ • 
18 12 JR + 18 

136E 613 El SET 4, C 4•••••• 
JR  14 18 OE -'- 

SET 3, C 1372 CB 09 .41( ••• 
18 OA JR + 10 

SET 2, C 1376 CB D1 .11.•• 
JR + 6 18 06 

137A CB C9 SET 1, C .I( 
JP + 2 18 02 

137E CB Cl SET 0, C 
1380 79 LD A, C 

32 63 10 
.. 

LD (10B3) A 
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 MORSE DECODING 
MEMORY 
LOCATION 

CONTENTS MORSE DECODING PROGRAM 

1384 C9 RET 
00 00 00 

"ADJ 2" 00 00 00 
1388 U  B1 10 LD A (10B1) 

ED 413 C3 10 LD BC (10C3) 8 4 (10C4) 
90 SUB B 

1393 F8 RET M < DOT * 4 
00 

1395 3E IF LD A 0 
57 LD D, A 
CD C2 13 CALL DSIZE 
C9 RET 

139C 00 00 00 
"DOT" 
13A2 U  B5 10 LD A (10B5) BIT COUNT 

3D DEC A 
FC OB 13 CALL 0 ERROR 
32 115 10 LD (10B5) A 

13AC CD 00 RET 
00 00 00 MAX DOT =3E 
00 00 00 MIN DOT = 04 

"ADJ 1" 
1384 3E IF W A IF 

ED 4B BO 10 LD BC (1080) B 4 (1081) 

Read page 291 of Rodnay Zaks' book 
Programming the Z80 for full details. 
The fundamental idea by which 'ADJ 1' 

and 'DSIZE' continually track the speed 
of the incoming Morse is quite simple, 
but as with most programming, the worst 
problems are concerned with fringe 
conditions which only occur once a 
fortnight but would then immediately 
disrupt the system if they had not all 
been predicted and dealt with. Such 
details can only be properly appreciated 
once your mind is fully immersed in a 
particular algorithm, and the positioning 
of some trivial looking instructions can 
often have a serious effect on some 
unexpected condition. 
Location 10E33 HEX holds each Morse 

character as it is built up, dots causing 
bits to be set to logic 0 and dashes to 
logic 1. The longest Morse character is 
only 6 marks, so a one byte store of 8 bits 
can take any Morse, but a further store at 
10135 HEX is needed to act as a pointer 
moving along the character marks to tell 
the program which is the next bit to set. 
Each time the routine 'CHAROUT' at 

1258 HEX has finished searching and 
decoding bit sequences for display on 
the VDU, it enters 'RESET' at 1307 HEX 
and the instruction at 131E HEX clears 
the character store to all zeros. Thus the 
routine 'DOT' at 13A2 HEX never has to 
actually set any bits to logic 0, only 
decrement the bit count from its starting 
value of 6 (more  convenient than 
incrementing from 1) and then return. 
By contrast, the 'DASH' routine at 1342 

HEX is much longer, as it has to measure 
the bit counter each time before it knows 
which of the 'SET BIT' instructions to 
operate. Unfortunately the Z80 has no 
instruction which could more simply just 
set the 'NEXT' bit, it has to know exactly 
which one and in which register (see 
Zaks page 425 for details). 
The final routine to be explained is 

MEMORY 
LOCATION MORSE DECODING PROGRAM CONTENTS 

90 SUB B 
FA D2 
00 00 

13 JP8113D2 —, > DOT * 1 MAX 

13 0 78 LD A, B 
"DSIZE" 50 LD D, B 
13C2 32 Cl 10 .-0. LD (10C1) A 

82 ADO A, D 
13C8 32 C2 10 LD (10C2) A 

82 ADD A, D 
32 C3 10 LD (10C3) A 
82 ADD A, D 
32 C4 10 LD (10C4) A 

1301 C9 RET 
1302 3E IF W A, IF 4 -

LD D, A 57 
1305 18 ED JR-21 —  
I 00 00 00 
I 
I 
1 

1400 De DATA ) INT 
1401 11 DATA f DESTINATION 
I 
I 
I 

1700 STACK 

'CHAROUT', in which the character store 
at 10B3 HEX is decoded by searching 
through the Morse to ASCII data tables 
between 10D0-1158 HEX. Since charac-
ters of only one or two bits are easy to 
recognise, the 'SER 1' and 'SER 2' 
routines do not really search; rather they 
operate by saying, "If it's not an 'E' then it 
must have been a 'T'," etc. 
Routines  'SER  3/4/5/6'  load  the 

appropriate length of the table to be 
searched (plus 1 for coding conveni-
ence) into the B-register, and its start 
address (minus 2 for convenience — you 
won't appreciate such expedients until 
you try doing it some other way!) is 
loaded into the HL-register prior to 
jumping to the actual 'SEARCH' routine 
at 12F5 HEX. 
When a match is found, the program 

passes through the JRNZ-9 instruction at 
12FF HEX, increments the HL value to 
point to the next location which holds the 
ASCII alphabet to be printed, and then 
displays it on the screen with the RST 30 
instruction. This use of RST 30 applies to 
Nascom  monitors  only,  and  other 
machines have different ways of output-
ting to the screen. 

Results 
The program is not perfect in the sense 

that occasionally it puts a space into the 
text when it shouldn't, or it misinterprets 
the first letter of words which start 
abruptly, but when receiving commercial 
Morse over a fairly steady speed range it 
is quite delightful to watch the charac-
ters appearing on the screen, and realise 
just how many thousands of precision 
routed Z80 instructions were involved in 
the presentation of each one. 
If your 14 year old son seems to know 

more about computing than you do, don't 
be dismayed, as the key word is 'seems'. 
It is relatively easy to write some 
instructions in a simple language like 

BASIC and get rapid screen effects, but 
an entirely more complicated world lies 
under the keyboard at the electrical and 
hexadecimal machine code level (so 
perhaps you ought to be doubly dis-
mayed! Depends on how you read the 
encouragement). 
Readers of the magazine Ham Radio 

Today should look up the review of the 
Japanese Tono Theta 5000E written by 
Ken Michaelson in October 1984. That 
machine is considered to be the Rolls 
Royce of telegraphy decoders, and yet 
even their program is apparently upset 
by erratic amateur styles of sending 
Morse. 
Furthermore its tracking ability is not 

entirely automatic due to the 'weight 
setting' and 'speed' adjustments which 
have to be typed in (compare with the 
LDA, 09 and LDA, 40 instructions at 1096 
HEX and 1214 HEX respectively in this 
program). These points indicate that the 
Japanese programmers had encoun-
tered similar problems in trying to 
achieve faultless decoding. 
Nevertheless, this is a great project if 

you are an amateur radio operator 
anxious to comprehend and use compu-
ters. 
Complete 98% decoding accuracy can 

only be obtained in more complicated 
systems which actually return each 
character to the sender and ask, 'Is this 
the one you just sent me?' and only 
display it after acknowledgement is 
received. Even in these systems, two per 
cent short of the perfect 100 must be 
allowed for fluke errors. 
Generally speaking then, all hand sent 

Morse is quite rough compared with 
machine transmitted coding, and the 
added distortions caused by weak sig-
nals and atmospheric noise mean that if 
you can get 90% of a message onto your 
TV screen then you have done very well 
indeed! 
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MORSE DECODING   

MEMORY 

LOCATION 
MORSE BINARY HEX 

1000 s • • • 00 000 00 6 BIT CODE & 
53 ASCII EQUIV. 

U • • - 001 08 
55 

R • - • 010 10 
52 • 

W • -- 011 18 

57 
D - • • 100 20 

44 

100A K - • - 101 28 
4B 

0 - - • 110 30 
47 

111 38 

10DF 4F 
TOTAL 8 ' 

10E1 H • • • • 0000 00 
48 

V • • • - 0001 04 
56 

F • • - • 0010 08 

- 46 

U • • - - 0011 OC 
23 FILL ALL 

L • - • • 0100 10 UNALLOCATED 
48 CODES WITH 

0101 14 23 HEX = * 
23 ASCII BUT 

P • - - • 0110 18 EON NASCOM 

10EE 50 

J • -- - 0111 1C 
4A 

10F1 B - • • • 1000 20 
42 

X - • • - 1001 24 
58 

C - • - • 1010 28 
43 

Y - • - - 1011 2C 
59 

Z - - • • 1100 30 
5A 

0 -- • - 1101 34 

51 
; - - - • 1110 38 

23 

ch - - - - 1111 3C 

1100 23 
TOTAL 16 1 

1102 5    000000 00 
35 

4 • • • • - 000010 02 
34 

VE • • • - • 000100 04 
23 

3 • • • — 000110 06 
33 

6 • • - • • 001000 08 
23 

•• -•-- 001010 OA 

1100 23 
•• —• 001100 OC 

23 

1110 2 • • - - - 001110 OE 
32 

M •-••• 010000 10 WAIT 

23 

LT • - • • - 010010 12 NUM/FRAC 
23 

RN • - • - • 010100 14 
23 

010110 16 
23 

011000 18 
23 

011010 IA 
23 

011100 IC 

MEMORY 

LOCATION 
MORSE BINARY HEX 

111F 23 

1120 011110 lE 6 BIT CODE & 
31 ASCII EQUIV. 

6 - • • • • 100000 20 
36 

= -5.. - 100010 22 
30 

/ - • • - • 100100 24 
2F 

100110 26 
23 

-• -•• 101000 28 

1126 23 

112C 101010 2A 
23 

( -. --. 101100 2C 
28 

1130 101110 2E 
23 

? - - • • • 110000 30 
37 

110010 32 
23 

110100 34 
23 

110110 36 
23 

8 - - - • • 111000 38 
38 

111010 3A 
23 

111100 3C 
39 

0    111110 3E 

1141 30 
TOTAL 32 T 

THE FOLLOWING SHOWS 6 BIT CODES ONLY FOR INTERNATIONALLY 

ALLOCATED MORSE, WHEREAS THE LISTS ABOVE ARE COMPLETE FOR ALL 

BINARY COMBINATIONS OF 3, 4, 5 BITS 

1143 VA • • • - • - 000101 05 END 
23 

? • • -- • • 001100 OC 
3F 

001101 OD 
23 

•-•• -• 010010 12 
22 

010101 15 
2E 

011110 lE 
27 

114F 100001 21 
2D 

101010 2A 
3B 

) - • - - • - 101101 20 
29 

110011 33 
2C 

: ---••• 111000 38 

1158 3A 
TOTAL 11 t 
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Britain's 
fastest selling 
sunglasses 

Choice of 4 types — 
all at the amazingly low 

price of £7.95 
Last year a staggering 4 out of 

10 sunglass wearers chose Reactolite 
Rapides. 
This year, as an extra bonus, we are. 

offering the readers of this magazine 
the opportunity to buy direct — 
a massive saving of £5 on the 
normal retail price of £12.95. 
All 4 models have beautifully 

designed frames and genuine, 
optically ground, Reactolite 
Rapide lenses — the fastest 
reacting photochromic glass 
in the world! 
E93 Pilot Shape The 

'cut-away' sporting look.  ' 
Superbly designed and 
built incorporating soft, 
flexible nose pads for 
total comfort and optical 
quality hinges (illustrated). 
Frames available in 3 colours. 
E96 Square Shape High 

quality specification as above 
but with a more classical shape. 
E80 Unisex Top of the fashion 

range with a beautifully sculptured 
'tortoise shell' type plastic frame in 
brown and crystal. 
E116 Clip-On Designed to fit 

almost any type of glasses and 
incorporating an ingenious 'flip-up' 
action. 

E96 
SQUARE SHAPE 

FREE! 
Crushproof case 

with every 
pair ordered , 

TO: R& M 
Sunglasses Offer PO Box 211, 
Brentwood Essex NP4 5DY 
Please send me thefollowing pair(s) 
at £7.95 plus 65p P&P 

N O 
per pair.  REQUIRED 

E93 in Gilt/Nickel/Black* frame 

E96 in Gilt/Nickel/Black* frame 

E80 in 'Tortoise Shell' frame 

E116 in Gilt frame 

*Please delete. 

I enclose cheque/P.O. for £ 
made payable to Radio & Electronics 
World 

Name 

Address 

Post Code 

NO QUIBBLE MONEY 
BACK GUARANTEE!! 
Allow up to 14 days for delivery. 0785  

JULY 1985  please mention RADIO & ELECTRONICS WORLD when replying to any advertisement  47 



OMPUTER WAREHOUSE 
io  I  9 C A  0 0 

RECHARGEABLE BATTERIES 
Dry Fit Maintenance FREE by Sonnenschein. 
A300 07191315 12v 3 AH same as RS 591-770 NEW 
£13.95 A300 07191202 6-0-6 1.8 AH same as RS 591-
382 EX EQUIP £4.99 Miniature PCB mount 3.6v 100 
Mah as RS 591-477 NEW £1.00 SAFT VR2C 1.2v "C" 
size NICADS in 18 cell ex equipment pack. Good condition 
- easily split to single cells £10.50 + pp £1.90 

EX-STOCK INTEGRATED CIRCUITS 
2732 ex equip £3.25. 27128- 250n5 NEW £12.00. 
6116-200 £4.50, 6116-250 £3.95, 
62641P-150 £22.00. 4164-200 £3.50, 4864-150 £4.00, 
4116-300,E1.20,2114 £1.75. 6800 £2.50, 6821 £1.00, 
68A09 £8.00, 68809 £10.00, 68809E £14.50, 
08085AH•2 £12.00, 08086 £20.00, ZEIOA £2.99. 

COOLING PANS 
Keep your hot parts COOL and RELIABLE 
with our range of BRAND NEW professional 
cooling fans. 
ETRI 99XU01 Dim. 92 x 92 x 25 mm. 
Miniature 240 v equipment tan complete with 
natt guard £9.95. 

LD J9-3AR Dim 3's 3" x 2.5" compact 
very quiet running 240 v operation NEW £6.95 
BUHLER 69.11.22. 8-16x DC micro 
miniature reversible fan Uses a brainless 
servo motor for extremely high air flow, 
almost Silent running and guaranteed 10,000 
N, life Measures only 62 x 62 x 22 mm. 
Current coat £32.00. OUR PRICE ONLY 
£1 2.95 complete with data. 
MUFFIN-CENTAUR standard 4" o 4" 0 1.25' 
fan supplied tested EX EQUIPMENT 240 sat 
£6.25 or 110u at £4.95 or BRAND NEW 240s 
at £10.50. 1000's of other fans Ex Stock 
II for Details. Post S Packing on all tans C16 

BUDGET RANG 
VIDEO MONITORS 
Ala 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 10 80 col use on 
BBC micro Even where MINOR screen 
burns MAY exist normal data displays are 
unaffected. 

1000's SOLD TO DATE 
12" KGM 320-321, high bandwidth input. 
will display up 10 132 columns 025 lines. 
Housed in attractive fully enclosed 
brushed alloy case. B/W only £32.95  . 
24" KGM large screen black & white 
monitor fully enclosed in light alloy case 
Ideal scho_ols hops. clubs etc 
NL YE53.08 Carriage £10.00 

DATA MODEMS 
Join the communications revolution with 
our super range of DATA MODEMS with 
prices and types to suit all applications 
and budgetsl! 
Most moderns are EX BRITISH 
TELECOM and are made to the highest 
standard for continuous use and reliability 
RS232 interfaces are standard to all our 
modems, so will connect to ANY micro etc. 
with an RS232 serial interface. 

DATEL 28 see SPECIAL OFFER centre of 
this ad 
MODEM 13A, 300 baud. Compact unit only 
2- high and same size as telephone base. 
Standard CCITT tones. CALL mode only. 
Tested with data. ONLY E415.00 + E950. 
MODEM 20-1,75-1200 baud. Compact unit 
or use as subscriber end to PRESTEL. 
MICRONET or TELECOM GOLD. Tested with 
data £3995 + PP f6.50. 
MODEM 20-2 same as 20-1 but 1200-75 
baud £99.00. 
TRANSDATA 3075, 300 baud acoustic 
coupler. Brand new with RS232 interface 
ONLY £49.95 
DACOM DSL2123 Multi Standard Modem. 
switchable CCITT or USA BELL 103 standard. 
V21 300-300, V23 75-1200, V23 1200-75 or 
1200-1200 half duplex. 
Auto answer via MODEM or CPU. CALL or 
ANSWER modes plus LED status indication. 
Dim 2 5- x 8.5- x9' BRAND NEW fully 
guaranteed ONLY 126100 + PP E4.50. 
DATEL 2412 Made by SE LABS for BT this 
Iwo part unit is for synchrornous data links at 
1200 or 2400 baud using 2780/3780 
protocol. Many features include Auto answer, 
2 or 4 wire working etc. etc. COST OVER 
£800. OUR PRICE £155.00. 
DATEL 4800, RACAL MPS4800 high speed 
good condition E2SS.00 £419510.00 

HOT LINE DATA BASE 

DISTEL© 
THE ORIGINAL FREE OF CHARGE dial up data base 
1000's of stock items and one oft bargains 
ON LINE NOW- 300 baud, full duplex CCITT tones, 8 bit 
word, no parity  1-6 79 ISSO 

MAINS FILTERS Cure those unnerving hang ups and da ta glitches caused 
by mains interference 
SD5A As recommended by 11(81 news letter matchbox 
size up to 1000 watt load  £5.95 
L 2 1 2 7 compact completely cased unit with 3 p,n iitteo 
socket  Up to 750 watts  £999 

A-

1000's OF 

FOR CALLERY 1 
• E I  I 

BARGAINS 

Anderson Jacobson 
AsI510 VIDEO 
DISPLAY TERMINAL 
Made by one of the USA's 
largest peripheral manufacturers 
the AJ510 Professional VDU 
terminal has too many 
features to include in space 
available - just a few are: 

internal Z80 Cpu Control, very 
readable 15" non glare green 

screen, 24 lines by 80 characters, 
128 ASCII character set with lower 

case and graphics, standard RS232 interface, Cursor 
addressing, numeric key pad etc. Supplied in good 
TESTED second hand condition with full manual 
£225.00 + carr £10.00. Data sheet on request. 

A Major company's over production problems, and a special 
BULK PURCHASE enable TWO outstanding offers. 

COLOUR 'SYSTEM SPECIALS I 
SYSTEM ALPHA l4ut Multi Input Monitor. 
Made in the UK by the famous REDIFFUSION Co-. for their own professional 0  computer system this monitor has all the features to suit your immediate and future 
monitor requirements. Two types of video input, RGB and PAL Composite Video, 
allow direct connection to most makes of micro computers and VCR's. An internal 
speaker and audio amplifier may be connected to your system's output or direct to 
a VCR machine, giving superior colour and sound quality. Many other features 
include PIL tube, Matching BBC case colour, Major controls on front panel, 
Separate Contrast and Brightness - even in RGB mode, Two types of audio input, 
Separate Colour and audio controls for Composite Video input, BNC plug for 
composite input, 15 way 'D' plug for RGB input, modular construction etc. etc. 

This must be ONE OF THE YEAR'S BEST BUYS!!! 

SUPPLIED BELOW ACTUAL COST- ONLY VI 49.00 + Carr.  
Supplied BRAND NEW and BOXED, complete w ith DATA an d 90 day  guarantee. 1 

DECCA RGB 80-100 Monitor. 
Little or hardly used manufacturer's surplus enables us to offer this special 
converted DECCA RGB Colour Video TV Monitor at a super low price of only 
£99.00, a price for a colour monitor as yet unheard of!! Our own interface, safety 
modification and special 16" high definition PIL tube, combine with the tried and 
tested DECCA 80/100 series chassis to give 80 column definition and picture 
quality found only on monitors costing 3 TIMES OUR PRICE. In fact, WE 
GUARANTEE you will be delighted with this product, the quality for the price has to 
be seen to be believed. Supplied complete and ready to plug directo to a BBC 
MICRO computer or any other system with a TTL RGB output. Other features 
include internal audio amp and speaker, Modular construction, auto degaussing 
34 H x 24 D, 90 day guarantee. Supplied in EXCELLENT condition, ONLY £99.00 
+ Carr. Also available UN-MODIFIED but complete with MOD DATA Only £75.00. 
Carriage and Insurance on monitors £10.00 

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 4-144f 
• Full remote control 
• CCITT tone standards  NOW ONLY 
• Supplied with full data  £29.95 
• Modular construction  
• Direct isolated connection  

• CALL. ANSWER and AUTO modes 
• Standard RS232 serial interface 
• Built in test switching 
• 240v Mains operation 
• 1 year full guarantee 
• Just 2 wires to commS line 

Order now - while stocks last. Carriage and Ins. £10.00 

SAV 
SUPER PRINTER SCOOP 
BRAND NEW 
CENTRONICS 

°RIC. DRAGON etc Superb pent quality with full 
pm addressede graphoca and 4 type fonts plus 

141014 DEFINITION internal PROPORTIONAL SPACED 
MOOS for WORD PROCESSOR appIrcatrons. 50.132 

cofurnes, single sheet, sprocket or roll paper handling plus 
much more Avarlabre ONLY from DISPLAY ELECTRONICS 
at the ridiculous price of IN  PAM + VAT Complete with O$LI  full manual etc Limited quantity -Hurry while stocks last 

0.ag  Options Interface cable (specify) for 613C. OR1C. 
.1 7 DRAGON or CENTRONICS 36 way Mg £12.50 Spare ribbon 

£3.50 each BBC graphics screen dump utility program £860 
Carriaoe and Ins. C1000 -4- VAT 

- 739-2 

The "Do Everything Printer' at a price that will 
NEVER be repeated Standard CENTRONICS 
parallel interface for direct connection to BBC, 

HUNDREDS OF PRINTERS 
EX STOCK FROM £49.00. Call Sales Office for Details. 

1 only large CALCOMP 1036 AO 3 pen drum plotter and 
off line 915 magtape controller. Good working order. 

ADD VAT TO ALL P ICES  £2500.00. 

L. 11 010 

SI STOCK 

DEC CORNER 
PDP 1140 System comprising of CPU. 
124K memory + MMU 16 line RS232 
interface. RPO2 40 MB hard disk drive. 
TU10 9 track 800 BPI Mag tape drive, dual 
rack system. VT52 VDU etc etc. Tested 
and running  £3750.00 

BA11-MB 35" Box, PSU. LTC  £385.00 
DH11-AD 16n RS232 DMA 
interface  £2100.00 

DLV11-J 4x CIA interface  £310.00 
DLVII-E Serial. Modem support  £200.00 
DUP11 Sych. Serial data Vo  £650.00 
D0200 Dilog - multi RK 

DZCl° E495.00 1n-tBr° 811elrine RS232 mux board £650.00 
KDF11-6 M8189 PDP 1123+  £1100.00 
LA36 Decwriter CIA or 20 ma loop £270.00 
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 Cibus (Equiv MSV11-L) 
256 kb  £499.00 
PDP11/05 Cpu, Ram, i/o, etc.  £450.00 
PDP11/40 Cpu, 124k MMU  £1850.00 
RT11 ver. 36 documentation k:t  £70.00 
RK05-J 25 Mb disk drives  £650.00 
KLBJA PDP 8 async i/o  £175.00 
MI8E PDP 8 Bootstrap option  £75.00 
VT50 VDU and Keyboard - 
current loop  £175.00 
VT52 VDU with RS232 interface  £250.00 

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. 

All prices quoted are for U.K. Mainland, paid cash with order in Pounds Sterling PLUS VAT. Minimum order value £2.00. 
Minimum Credit Card orderf M. N. Minimum BONA FIDE account ordersfrom Government Depts., Schools, Universities and 
established companiesE20.00. Where post and packing not indicated please ADD £1.00 + VAT. Warehouse open Mon-Fri 
9.30-5.30. Sat 10.30-5.30. We reserve the right to change prices and specifications without notice. Trade, Bulk and Export 

ri rrr n 1-49 r r 32 Biggin Way, Upper Norwood, London 419 3XF 
LLLL I I\ LI   IS'- Telephone 01-679 4414 Telex 894502 pata01-679 1888 "  
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ERS  PRINTERS  PRINTERS - PRINTERS 
PRINTERS - PRINTERS  PRINTERS  PRI 
SUPER DEAL? NO - SUPER STEAL!! 

The FABULOUS 25CPS TEC Starwriter 

RAPIDNEW AI ONLY £4-  + 

spec the TEC Starwriter  - 
Made to the very highest 

FP1500-25 features a 
heavy duty die cast 
chassis and DIABLO type 
print mechanism giving 
superb registration and 
print quality Micro-
processor electronics 
offer full DIABLO/OUME  fractio 
command compatability 
and full control via CPM Wordstar etc.  of its original cost.  

a 

Many other features include bi directional - •••••••••• ,_ 
printing, switchable 10 Or 12 pitch, full width 381 mm paper handling with upto 
163 characters per line, friction feed rollers for single sheet or continuous paper 
internal buffer. standard R5232 serial interface with handshake. 
Supplied absolutly BRAND NEW with 90 day guarantee and FREE daisy wheel 
and dust cover. Order NOW Or contact sales office for more information 
Optional extras RS232 data cable £10.00. Tech manual £7.50 Tractor feed 
£140.00 Spare daisy wheel £3.00 Carriage & Ins. (UK Mainland) £10.00. 

PROFESSIONAL KEYROARD OFFER 
An advantageous purchase of brand new surplus allows a great OWE RTY, full travel, 
chassis keyboard oiler at fractions of their anginal costs 
ALPHAMERIC 7204/60 full ASCII 60 key, upper, lower + control key, parallel TTL 
output plus strobe Dim 1r x 6" +5 & -12 DC. LS 9.St 
DEC LA34 Uncoded keyboard with 67 quality, GOLD, normally open switches on 
standard x. V matrix. Complete with 3 LED indicators & i/o cable - ideal micro 
conversions etc pcb DIM 15" x 4.5" 524.05  Carnage on keyboards £3.00 

ELECTRONIC 
COMPONENTS 
EQUIPMENT  . 

Due to Our Massive bulk purchasing programme which enables us to bring you the best possible 
bargains, we have thousands of IC s. Transistors, Relays. Caps. PC B s. Sub-assembfies. 
Switches, etc etc surplus to our requirements. Because we don t have sufficient stocks of any 
one item to include on our ads we are packing all these items into the BARGAIN PARCEL OF A 
LIFETIME Thousands of components at giveaway prices, Guaranteed to be worth  .tm.  
at least 3 times what you pay Unbeatable value" Sold by weight 
2.5kIs £4.25 + pp Cl .25 5kIs £5.90 + £1.80  X 
Okls Et0.25 + pp £2.25  20 kls E17.50 + £4.75 

-77  , S * 

66% DISCOUNT 

GE MODEL 30 

A large purchase of these stand alone 
terminal units offers an EXTREMELY LOW 
PRICE for a professional printer for direct 
connection to your micro. The printer has a 
standard  RS232  serial  interface  with 
switchable rates of 110, 200 and 300 
baud. Upper and lower case characters 
are printed by a matrix head with charac-
ter widths up to 132 columns. Unit accepts 
Standard fan fold sprocket fed paper from 
4" to 9.5". Many other features such as 
numeric keypad, electronic keyboard, auto 

GE TERMIPRINTER 

a. 

A massive purchase of these desk top 
printer -terminals enables us to otter you 
these quality 30 cps printers at a SUPER 
LOW PRICE against their original cost of 
over £1000. Unit comprises or full °WERT''', 
electronic keyboard and printer me& with 
print face similar to correspondence quality 
typewriter. Variable forms tractor unit 
enables full width - up to 13.5" 120 column 
paper, upper - lower case, standard RS232 
serial interlace, internal vertical and 
horizontal tab settings, standard ribbon 

motor on/off and FREE floor stand.  adjustable baud rates, quiet operation plus 
Supplied in good S/H working condition -  many other features. Supplied complete 
complete with manual ONLY E95.00  with manual Guaranteed working ELTO N or 
CARRIAGE 6 INS. E10.00  untested W OO, optional floor stand £12 50 

Carr & Ins £1000 

EXTEL PRINTERS* TELETYPE ASR33 
EX NE WS SERVICE compact, quality 
built 50 column matrix printer, type AE11. 
Unit operates on 5 BIT BAUDOT code 
from current loop, RS232 or TTL serial 
interfaces. May be connected direct to 
micro, or comms receiver via simple filter 
network to enable printing of most world 
wide NEWS, TELEX and RTTY services. 
Supplied in tested second hand condition 
with 50 and 75 baud xtals, data sheet and 
large paper roll ONLY E49.95. 
Dimensions 15" Da 5" Ha 10" W 
CARR E6.00 Spare paper rolls £4.50 each 

I10 TERMINALS - 
num E 195 + CAR. + VAT  - 

Fully fledged industry standard ASR33 data 
terminal. Many features including ASCII 
keyboard and printer for data I/O auto data 
detect circuitry. RS232 serial interface 110 
baud. 8 bit paper tape punch and reader for 
off line data preparation and ridiculously 
cheap and reliable data storage. Supplied in 
good condition and in working order 
Options: Floor standE12.50 +VAT 
KSR33 with 20ma loop interfaceE 125.00 + 
Sound proof enclosure E25.00 + VAT 

20,000 FEET OF ELECTRONIC AND COMPUTER GOODIES 
ENGLAND'S LARGEST SURPLUS STORE- SEEING IS BELIEVING!! 

D.C. POWER SUPPLY SPECIALS 
Experi mentors PSU Ex-GPO. All silicon electronics. Outputs give +5v @ 2 amps 
+12v @ 800 ma -12v @ 800 ma +24v @ 350 ma and 5v floating @ 50 ma. 
Dim 160 x 120 x 350 mm. All outputs are fully regulated and short circuit proof. 
Supplied in NEW or little used condition. Complete with circuit. 
Only £15.50 +2 £2.50 pp 
FARNELL 5 Volt 40 amps. Type number G6-40A. This miniature switching PSU 
measures only 160mm wide 175mm deep and 90mm high, yet delivers a massive 
40 amps!! Fully regulated and smoothed with over voltage protection etc. 120 or 
240 volts AC input. Supplied BRAND NE W and boxed with circuit at a fraction of 
the current list price. Only £130.00 + £3.00 carr & ins. 
LAMBDA LMCC 5V BRAND NE W 240v AC input with 5 volts DC at 8 to 10 
amps fully regulated output. Completely enclosed unit measures only 9" x 4" x 5" 
£29.99 
LAMDA LMCC5V 110v AC input with 5 volts DC at 810 10 amps fully regulated 
output. Slightly smoke damaged, hence ONLY £10.95 
PERIPHERAL SYSTEM SUPPLY. Runs almost any system. Fully cased unit 
supplied in a brand new or little used condition. Outputs give 5v @ 11 amps "+" 
15-17v @8 amps "-"15-17v @8 amps and "+" 24v @4 amps. All outputs are 
crowbar protected and the 5 volt output is fully regulated. Fan cooled. Supplied 
tested with circuit. £55.00 + £8.50 cam 

1000's of other POWER SUPPLIES EX STOCK-
CALL SALES OFFICE FOR DETAILS 

DUAL DISK DRIVE/ 
WINCHESTER CASES 

Very W art, fully enclosed case unit 
custom made to accept two full 
height 51/4 " floppy disk drives or two 
51/4 " winchesters such as the 
RHODIME R0200 or TANDEM 
series etc. An internal switched 
mode PSU supplies all the required 
voltages to enable you to plug in 
your drives and go!! 
Other features include mains filter, 

internal cables with standard drive 
connectors, space for internal PCB, 
standard fan cut out and mounting, 
air filter. Overall dimensions 
28 cm Wx 30 cmDx 19 cm H 
ONLY £55.00 +E6.00 CARR. 

SEMICONDUCTOR 
'GRAB BAGS, 

Mixed Semis amazing value contents 
include transistors, digital. linear. IC's mac 
diocles, bridge recs.. etc etc All devices 
guaranteed brand new full spec with manu-
facturer's markings, fully guaranteed. 
50+ O. ft 100+15.15. 
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 IC's full 
spec 100+16. 05 200+ 02.30 300+ EMS. 

NORTH STAR HORIZON 
Pro S100 system with dual 5" floppy 
drives, software, manuals etc. 
£850.00 Call sales office for details 

ULTRA COMPACT  300 BAUD 

ACCOUSTIC MODEM - COUPLER 
A Major manufacturer's over production and a bulk buy 
special enables us to offer this BRAND NEW 
TRANSDATA 307A ultra compact, BT APPROVED, 
300 baud full duplex accoustic modem at a fraction of 
manufacturer's list price. The unit operates on the 
standard CCITT V21 frequencies with RS232 
interface via 25 way 'D' skt. 
Combine the adjustable cup system, which 
fits almost any phone with the benefit of 
"No jacks or phone cables" and a light 
' weight of only 1.2 Kg and you have a truly 
portable modem!! Supplied complete with 
data, 90 day guarantee and ready to use. 

ONLY £49.95 + £3.00 pp 

< >" 

PROFESSIONAL 6 FOOT 

19" RACK CABINETS 
LARGE 19" equipment cabinet. Totally 
enclosed with locking front and rear 
doors. An internal sub tram 63" high is pre 

drilled for standard 19" 
equipment etc. Other 
features include internal 
12" cooling fan, two-
tone blue and grey 
finish with alloy trims. 
Mounted on 4 heavy 
duty castors, mains 
panel etc. And at a 
current cost from 
IMHOFS of over 
£500 A snip at ONLY 
£125. Supplied in NEW 
'or little used condition. 
Carriage £22.00. 
Ext. Dim 72.5"h x 
23.5 w x 26"d 

LOGICAL KEYBOARD 
Heavy duty unit in attractive satin alloy 
case. 55 full travel keys are laid out in a 
logical format of: 

121111111111111111102 DOOE 
IMICIINK11111111LID 

Making a very useful keyboard, ideal for 
Persons unfamiliar with or confused by the 
standard OWERTY layout. All keys generate 
the equivalent ASCII outputs and various 
control codes shown in data A 7 bit latched 
parallel TTL output with strobe enables 
direct connection to any similar micro port 
etc. Many other features such as internal 
240v to 5v PSU, MAINS ON/OFF switch. 
Supplied in NEW or little used condition 
with data 
ONLY £25.95 Post and packing £4.50 

1000's of other EX STOCK items including POWER SUPPLIES, RACKS, RELAYS, TRANSFORMERS, TEST 
EQUIPMENT, CABLE, CONNECTORS, HARDWARE, MODEMS, TELEPHONES, VARIACS, VDU'S, 
PRINTERS. POWER SUPPLIES, OPTICS, KEYBOARDS etc. etc. Give us a call for your spare part 
requirements. Stock changes almost daily. 

. pn't forget, ALL TYPES and QUANTITIES of electronic surplus purchased for CASH 
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ATV ON THE AIR  
Presented by 

Andy Emmerson G8PTH 

Having upset the Wess Vinglun in the 
May issue shall I now offend the 

locals? No, not really, but it was a 
meaningful question. 'Am I wasting my 
time with ATV?' asked one of the locals, 
and certainly it did seem as if ATV had 
become pretty moribund lately, with 
people selling off their cameras and rigs. 

Not for the faint-hearted 
I guess ATV is more affordable than it 

used to be; the main stumbling block 
used to be the camera, but nowadays a 
home micro will act as a video source and 
most transmitters can be modulated with 
TV. The trouble is that computer video is 
a pretty poor substitute for live camera 
action, and once the novelty of exchan-
ging actual pictures over the air has worn 
off what comes next? 
You either need a large number of 

operators or something else to sustain 
the interest if activity is not going to flag. 
Unfortunately the TV this month, RTTY 
next month crowd look to others to 
supply this interest, and as you can't rely 
on tropo DX every night how is this spark 
to be supplied? 
In fact ATV is alive and well among the 

faithful, only it has to be sought out. TV is 
not just swapping pictures; that would 
bore anyone after two nights. It also 
involves trying out new ideas. In my case, 
and for many others, it's exploring FM 
transmission and 24cm propagation — 
this is truly a whole new world for us. Of 
course you have to have a basic interest 
to find this absorbing, but it's amazing 
how much there is to do and sort out. Let 
me explain... 
For a start  I do  a fair  bit of 

experimenting with 'known paths', that is 
with the Dunstable repeater and a 24cm 
TV pioneer, John Wood G3YQC. In fact it 
is very instructive comparing day-to-day 
propagation over what I'd like to call 
extended paths, and also testing inter-
carrier sound, different deviation levels, 
pre-emphasis in and out and different 
aerials. 
John YQC is about 16 or so miles away 

from my Northampton location at 500ft 
asl (I am 400ft), but the path is fairly 
cluttered, with 600ft hills in the way. We 
get P4 results generally, with John 
running .about 35/40 watts and me 
running up to 100. 
The Dunstable repeater is 35 miles or 

so away, with a path unobstructed except 
just here (trees and rooftops, etc) and 

again I can get a P4 signal into it (or could 
until my valves started to die on me — I 
find I do need to run a ful1100W to get into 
the box). The repeater has a limited ERP 
output and I get it a noisy P3 here (though 
nearly always in colour). The signal level 
does seem to vary a little from day to day. 
Equipment in use is a Fortop transmit-

ter giving 1 watt or so, LMW solid-state 
PA (8W) and EME 2 x 2C39 PA. The Fortop 
takes about a minute to drift onto 
frequency, which is aggravating. I am 
hoping to try out one of Allan Latham's 
new transmitters soon. 
On the receive side I am currently 

using a Wood & Douglas tunable down-
converter and VIDIF. To this is added a 
sound board from a GEC TV, which gives 
very good intercarrier sound. Adjust-
ment of these modules is a little tricky, 
but  with  proper  tweaking  (thanks 
G4CPE!) results are most satisfactory. 
I ntercarrier sound is all the rage round 

here, though some transmitters seem to 
be unable to remain on frequency, with 
the result that the audio becomes very 
scratchy. With the use of free-running 
oscillators, some clever circuitry might 
make all the difference. 
John and I still think 5.5MHz should be 

the frequency, in order to retain com-
patibility with the rest of Europe, but we 
seem to be almost on our own here. At 
least Allan (Solent Scientific) Latham 
designs his transmitters with a choice of 
sound frequency, and his receiver, which 
works rather well, has externally-tunable 
sound (essential for these people with 
drifting or off-frequency sound!). 

Antenna choice 
For aerials I originally used a 15 over 15, 

but now I use the 20 turn helix which 
almost alone has the bandwidth for 
transmitting on 1249 and receiving on 
1318.5MHz.  The  Dunstable  repeater 
crowd adopt a different approach and 
most users of the box have a 1250MHz 
Tonna for transmit and a 1296 Tonna or 
loop yagi for receive. 
They use separate Tx and Rx feeders, 

which avoids the need for a changeover 
relay with the masthead pre-amp, and by 
fairly simple filtering in the Rx downlead 
they can have 'Iookthrough' and 'listen-
through', which is extremely useful for 
checking if your vision and sound 
carriers are still on frequency. 
John YQC also has a helix and is 

currently experimenting with a loop yagi. 

I too have a loop yagi on loan and will put 
this up for receiving GB3TV. These loop 
yagis apparently have a lot more gain 
than the helices, although on the other 
hand they are more sharply tuned. In the 
long run I hope to be able to relay the 
repeater to John, who at Rugby is well 
out of sight of it; others might consider 
helping less fortunate brethren too, 
either on 24 or 70cm. 
I make no apology for harping on about 

24cm: it really is the mode of the future 
and is waiting to be exploited now! 
Where else have you the room for full 
colour and intercarrier sound? Many 
parts of the country have activity on this 
band and I'll be happy to supply a list of 
the seventy odd stations active to anyone 
who sends me an SAE care of Radio and 
Electronics World. 

Solid-state Imaging 
Staying with the new frontier theme for 

just a moment more I must mention the 
new breed of CCD camera chips. First 
hailed as a replacement for vidicons 
several years ago, they are now a reality 
in many cameras. 
I had a demo of one in a JVC camera on 

the air recently; it's amazing what you 
can do with these little devils. You can 
point the camera at a light bulb (try doing 
that with a vidicon!) and it will depict the 
wattage inscription, then put it right 
under a workbench and still get a noisy 
but watchable picture. Colour perform-
ance under low light levels is remark-
able. The cameras are not cheap of 
course,  but  the  performance  now 
exceeds that of vid icons, with no fear of 
damage from burn-out or jarring. 
Mullard are currently promoting a 

Philips chip (they call in the NXA1020 
Frame Transfer Sensor) which has a 
fascinating specification. Mounted on a 
24-pin chip, it features a 7.5mm diagonal 
pick-up area, compatible with half-inch 
camera tube optics. It produces two 
interlaced 289-line fields with an aspect 
ratio of 4:3 and a horizontal resolution of 
300 TV lines, is equipped with a three 
colour-separation stripe filter for PAL or 
SECAM colour systems, and has a 500:1 
dynamic range. When will it be available 
on the surplus market— and what will the 
state of the art be by that time? 

April fool? 
In the April issue I offered a genlock 

circuit which I suggested might be 
suitable for the BBC and other micros. I 
also pointed out that it was untried by 
myself. So far I have had little feedback, 
only that it might crash the computer, 
and I hope someone will write in with a 
more categoric verdict. In the meantime 
the cheapest commercial genlock board 
for the Beeb is that by Electro Craft (Liss 
Mill, Liss, Hants GU33 7BD). The price 
they quote for the kit version is £75, 
though it is not clear whether VAT is 
included in this sum. 
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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 

AUDIO 
By F A Wilson 
This is the sixth book of 
Babani's 'Elements of Elec-
tronics' series, the first five of 
which were also written by FA 
Wilson. In common with its 
predecessors, Audio is aimed 
at the reader who wants a 
thorough understanding of 
the subject without neces-
sarily indulging in formulae of 
Quantum Theory complexity. 
A certain basic understan-

ding of electrical theory is 
required, such as could be 
gained from the earlier books 
in the series (which covered, 
amongst other things, simple 
electronic circuits, ac theory 
and  semiconductor  tech-
nology). 
The scope of this 308-page 

book is certainly very broad, 
ranging as it does from the 
vibration which causes sound 
waves to digital recording 
and actually making music. In 
between  it covers  such 
diverse topics as the human 
mechanism  of  hearing, 
various  electroacoustic 
transducers and amplifiers. 
Throughout the text there 

are useful references to pre-
vious volumes in the series, 
so a reader armed with all six 
books is well enough equip-
ped to gain as much know-
ledge of the subject as he 
could usefully apply outside a 
professional  environment. 
On the whole it is well written 
and easy to follow. However, 
the grammar at times seems 
close to appalling: there is, 
for instance, a lamentable 
disregard for the  humble 
comma, which occasionally 
necessitates the re-reading 
of a sentence to properly 
grasp its meaning. This is a 
shame in view of the gen-
erally excellent treatment of 
the subject. 
The only other criticism is a 

purely subjective one, and 
concerns the actual format of 
the book. My own preference 
when reading a reference 
book of this nature is for 
something a little larger than 

about 41/2  x 7 inches. This is a 
fine size for a novel, but is 
hardly ideal for a volume that 
will be referred to frequently. 
This is a book that I would 

recommend with few reserva-
tions to the audiophile who 
wants a working understan-
ding of the subject. 

Bernard Babani (publishing) 
Ltd, £3.50. ISBN 0 85934 086 4 

BASIC RADIO ELECTRONICS 
By Sam Kelly 
Basic Radio Electronics is 

one of two recent imports 
from American publisher TAB 
Books Inc, distributed in this 
country by John Wiley & Sons, 
and with more than 300 pages 
of about 51/4 x 81/4 inches is a 
fairly hefty paperback. 
The title is possibly slightly 

misleading, for although the 
book covers the subject of 
electronics as it applies to 
radio propagation in reason-
able detail, there is also 
slightly wider coverage of 
radio generally. This includes 
the first chapter, which gives 
an interesting outline of the 
history of radio experimenta-
tion (Hertz, Marconi, et al ) 
and a chapter on short wave 
listening, which does not 
confine itself strictly to the 
short wave bands: a wealth of 
general information is also 
included. 
The treatment of radio elec-

tronics strikes a good balance 
between being too simplistic 
and overly complex. The text 
is not as clear at times as it 
might be, and the odd mistake 
has crept in (the diagram 
representing bipolar transis-
tors, for instance: both types 
appear to be pnp). The sec-
tion  concerning  trou-
bleshooting  and  repair is 
useful, as is that concerning 
tools and soldering. 
Some good constructional 

projects are included. They 
are not intended as step-by-
step  idiot-proof  Meccano 
kits, but should nevertheless 
prove fairly straightforward 

for most readers. 
Anyone who is put off by the 

fact that this book is Amer-
ican, and therefore contains 
much that is irrelevant in this 
country, need not be. There 
is, of course, some informa-
tion that is only of relevance 
in the States, but this really is 
a minimal amount. 
Prospective  purchasers 

might be more discouraged 
by the price. It's a good book, 
but whether you regard it as 
that good will depend upon 
the  state  of  your  bank 
balance. 

John Wiley & Sons Ltd, £16.00. 
ISBN 0 8306 1542 3 

SOFTWARE FOR 
AMATEUR RADIO 

By Joe Kasser G3ZCZ 
This is another import from 

TAB Books in the States, who 
claim on the back cover that 
this is the 'definitive volume 
on BASIC language software 
for amateur radio'. This exam-
ple of publisher's hype is 
slightly removed from the 
truth,  but  the  book  is 
nevertheless a very good 
guide to using a computer in 
this hobby. 
The book begins with one of 

the worst introductions I have 
read in a long time, and any 
reader would be well advised 
to skip this and start straight 
into the text. Fortunately the 
rest of the book is unembel-
I ished with such unnecessary 
garbage. Indeed, the text is 
generally well written, apart 
from a few curious spelling 
errors (which I'm sure are not 
just a result of the funny 
attitude to English of our 
transatlantic neighbours). 
The first chapter covers 

some elementary CAD/analy-
sis applications, and forms an 
easily understood introduc-
tion to the style and approach 
of the author. All the prog-
rams featured are in either 
Microsoft  or  Northstar 
BASIC, and the accompany-
ing text gives a step by step 

breakdown of the operation 
of the program. The programs 
will, of course, need slight 
modifications to suit particu-
lar computers, but with the 
clarity of the text this should 
be fairly easy (as long as 
you've read your computer's 
manual!). 
The book moves on to cover 

logging, awards and contests 
(which the contents page lists 
as 'Contents' rather than con-
tests, typical of some of the 
poor proof reading by the 
publisher), antenna position-
ing, satellites, RTTY, SSTV, 
etc. 
In all these areas the prog-

rams are preceded by a fairly 
clear and comprehensive out-
line of the mode of com-
munication  itself,  and  an 
explanation of the problems 
to be solved. 
The format of the book is a 

little confusing at times, with 
the text broken up by prog-
rams, listings and diagrams in 
a manner liable to induce 
minor irritation. There are 
also some programs which 
are not directly applicable in 
this country, such as that for 
the ARRL Sweepstakes con-
test, but in these cases the 
outline of how to tailor the 
program to a specific require-
ment is useful. 
The various examples given 

of the results are possibly a 
bit extensive, but it is prob-
ably better to print too much 
rather than too little. 
The book is a useful addi-

tion to any computer buff's 
library, but as with the other 
recent import from TAB it's 
price tag is a little heavy due 
to the poor exchange rate. I'd 
hesitate to recommend that 
anyone shells out so much for 
one book (since I'd not want 
to take the blame if they were 
then unhappy with it!), but 
after spending a few hundred 
pounds on hardware no-one 
should baulk at this compara-
tively low sum. 

John Wiley & Sons Ltd, £17.15. 
ISBN 0 8306 0260 7 
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LATEST LITERATURE   
Carston Electronics 
A stock sheet listing items 

from an extensive range of 
guaranteed used test equip-
ment and computer periphe-
rals is now available from 
Carston Electronics Ltd, the 
second-user  specialist 
company. 
All equipment is recall-

brated  to  manufacturer's 
original specifications and 
offered at highly competitive 
prices. Details of Carston's 
special offers are included. 
Many of the items listed are 

from  the  industry's  most 
respected  manufacturers, 
with current and  recently 
discontinued  lines  giving 
customers the opportunity to 
obtain reliable 'as-new' items 
at a fraction of the new cost. 

Carston Electronics Ltd, 
99 Waldegrave Road, 
Teddington, 
Middlesex TW11 8LL. 
Tel: (01) 943 4477. 

Digivision 
Digivision  Broadcast 

Limited has published a two-
page illustrated leaflet giving 
all  essential  technical 
information on the company's 
range  of  colour  and 
monochrome television pic-
ture monitors. 
This range, claimed to be 

the widest currently available 
from  any  single  manu-
facturer, includes nine colour 
and nine monochrome moni-
tors, each available with a 
number of optional varia-
tions. The leaflet gives a full 
performance  specification, 
with additional tabulated data 
on  individual  models. 
Mechanical data on single 
and  multiple  cabinets  is 
given,  together  with  line 
drawings of the front and side 
view of each. 
The leaflet is freely avail-

able on request. 

Digivision Broadcast Limited, 
Parker Drive, 
Leicester LE4 OJP. 
Tel: (0533) 351224. 

Cirkit 
Packed  with  over  4,000 

different components plus 
associated new products for 
the electronics hobbyist, and 
sporting a lively new format, 
Cirkit's spring components 

   Catalogues   
catalogue was published on 
11 April. It is available from 
leading newsagents through-
out the country at the cover 
price of £1.15. 
Products introduced for the 

first time in the catalogue 
include the BBC Model B 
microcomputer as well as a 
range of computer add-ons 
such as disc drives, expan-
sion boards, speech synth-
esisers, disc interfaces and 
the new widely acclaimed 
AMX Mouse, which performs 
such useful functions as com-
puter aided design and word 
processing  with  fingertip 
control. 
Additional  product 

introductions are calculators 
from  Texas  Instruments, 
Cooper Tools' Weller W12D 
soldering iron, plus new tools, 
kits and modules. Among the 
innovative new kits is a heart 
rate  monitor,  which  will 
enable hobbyists to test their 
own fitness. The assembled 
unit  provides  audio/visual 
and analogue output which 
facilitates connection to a 
chart recorder, oscilloscope 
or personal computer. 

Cirkit Holdings plc, 
Park Lane, 
Broxboume, 
Herts EN10 7NQ. 
Tel: (0992) 444111. 

Thom EMI Electronics 
Thorn EMI Electronics has 

just published a new A4 16-
page brochure covering the 
company's capability in test 
and  measurement 
instrumentation. 
The  product  portfolio 

includes  portable  instru-
ments for electrical and elec-
tronic test and measurement, 
with such well-known brand 
names as AVO and Megger, 
communication systems test 
instruments,  nucleonics, 
electrical power system test 
and measurement together 
with automatic test equip-
ment, programmable power 
supplies, panel meters and 
chart recorders. 
These activities are all car-

ried out within the Measure-
ment Division of Thorn EMI 
Electronics, which includes 
fourteen businesses around 
the world. 

Copies of the brochure are 
available on request. 

Public Relations Department, 
Thorn EMI Electronics, 
120 Blyth Road, 
Hayes, 
Middlesex UB3 1DL. 
Tel: (01) 573 3888. 

Siemens 
The latest issue of Siemens 
Components contains com-
pany news and trends as well 
as detailed descriptions of 
the company's products and 
their possible uses. 
This illustrated catalogue 

includes news of Siemens' 
big microelectronics invest-
ment, a piece on a SIPMOS 
half-bridge power circuit, a 
100KHz SMPS for halogen 
lamp dimming, details of Sie-
mens'  modular  fibre-optic 
connector series and an arti-
cle on capacitors for GTO 
thyristors. 

Siemens Ltd, 
Siemens House, 
Windmill Road, 
Sunbury-on-Thames, 
Middlesex TW16 7HS. 
Tel: (09327) 85691. 

MicroLease 
The 1985/86 catalogue of 

electronic equipment avail-
able for rental from Mic-
rolease has just been pub-
lished. 
Almost twice the size of last 

year's catalogue, this 114-
page publication gives an 
outline specification and the 
weekly rental charge for more 
than 1,100 products. Included 
in Microlease's hire inventory 
is equipment for test and 
measurement,  communica-
tions, data acquisition and 
recording, and power supply 
analysis.  Microprocessor 
development systems from 
nine different manufacturers, 
complete computers and a 
wide range of peripherals can 
all be hired from Microlease. 
The range now includes 
Motorola's  EXORmacl II 
micro development system 
for 16-bit microprocessors, 
and features new 'scopes 
from  Tektronix,  Hewlett-
Packard, Gould, Philips and 
Nicolet. 

Microlease offers five dis-
count plans giving all custom-
ers a cumulative discount for 
hire periods exceeding four 
weeks, and substantial dis-
counts for long-term rental. 

Microlease plc, 
Forbes House, 
White friars Estate, 
Tudor Road, 
Harrow, 
Middlesex HA3 5SS. 
Tel: (01) 427 8822. 

IFS (Publications) Ltd 
IFS  has  published  its 

updated price list which fea-
tures all the books, newslet-
ters and magazines currently 
available from the company, 
plus details of forthcoming 
publications. 
Notable amongst these is 

The International Journal of 
Advanced  Manufacturing 
Technology, which will com-
mence  publication  from 
September 1985. IFS intends 
this journal to bridge the gap 
between pure research jour-
nals  and  more  practical 
publications on automation. 
The price list also includes 

details  of  the  company's 
range of books on robotics, 
assembly, FMS, lasers etc. 

IFS (Publications) Ltd, 
35-39 High Street, 
Kempston, 
Bedford MK42 7BT. 

Dage 
A new brochure from Dage 

(GB) Ltd gives information on 
the company's range of anti-
static products for electro-
nics manufacturing. 
The  16-page  full-colour 

booklet describes and illus-
trates the Dage range, includ-
ing packaging and storage 
materials for static-sensitive 
devices, furnishings for spe-
cial handling areas, static 
detection and control equip-
ment and operator safety 
materials. 
Colour-coded for ease of 

reference,  the  brochure 
includes ordering informa-
tion. It is available free of 
charge. 

Dage (GB) Ltd, 
Eurosem Division, 
Rabans Lane, 
Aylesbury, 
Bucks HP19 3RG. 
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by Steve Whitt 

n y the time you read this issue, 
WI/summer should be upon us with a 
vengeance. For many DXers the summer, 
with its high static levels and poor MW 
propagation conditions, is a time to put 
the receiver away and go on holiday! 
However, not all is lost for the keen DXer; 
the transatlantic path to the Americas, 
for example, is often open in the few 
hours before sunrise. In addition, one 
may well be surprised by the results of 
ground-wave DX during the daytime and 
short-skip DX around dawn and dusk. 
One of the most valuable assets for any 

DXer, after a receiver and an aerial, must 
be information: what to hear, when to 
hear it and how to hear it. You can never 
really have too much information — but it 
must be as up to date as possible. Good 
sources are books, DX clubs and special 
radio programmes aimed at the DXer. 

Books and clubs 
Undoubtedly the most essential book 

for any DX shack is the 1985 edition of 
World Radio & TV Handbook published 
by Billboard (reviewed in R&EW May '85). 
This book lists just about every radio and 
TV station in the world with very 
comprehensive details on each one. 
Unfortunately, this year the price has 
leapt to around £18. However, for an MW 
DXer interested in North America a more 
comprehensive  list  of  stations  is 
required. One such book is White's Radio 
Log which is published by Worldwide 
Publications Inc, PO Box 5206, North 
Branch, NJ 08876, USA. This lists all 
stations in the USA and Canada by 
frequency, callsign and location. (I have 
a limited number of copies of this book 
available for £4.80 per copy, including 
p&p. Write to me c/o Radio & Electronics 
World.) 
As far as I am aware there is only one 

specialist club purely for the MW DXer 
and it is well worth joining. For £5 (in the 
UK) the MW Circle will provide you with a 
year's supply of their newsletter, called 
MW News. For further information write 
to the Club Secretary (Ed Baker) at 69 
Alderley Way, Cramlington, Northumber-
land. 
Other DX clubs tend to specialise in 

other areas; generally concerning them-
selves with SW radio. One such club 
which does in fact include MW DXing in 

its scope is the British DX Club, which 
produces a substantial monthly newslet-
ter called Communication. For more 
information write to the BDXC Treasurer 
(Nick van Stigt) at 37 Pope's Grove, 
Twickenham TW1 4JZ. 

DX programmes 
Finally in this section on information 

for the MW DXer we come to special 
programmes broadcast for the radio 
enthusiast. To attract a reasonably sized 
audience most of these programmes 
tend to be non-specialist, although 
useful news for the MW DXer is featured 
from time to time. There are three such 
radio programmes that are actually 
broadcast on the MW band: 
Sweden Calling DXers, every-Tuesday 

at 2115 and 2315GMT on 1179KHz; 
Radio World, from BRT Brussels, at 

1800 on Sundays, repeated at 2135 on 
Wednesdays on 1512KHz; 
DX Circle, from DLF Cologne, at 1830 

every Tuesday on 1269KHz. 

Obituary 
MW and SW DXers will be saddened to 

learn of the death, on 11 April, of Charles 
Molloy at the age of 64. Charles was well-
known in the radio world for his regular 
features on MW and SW radio published 
over the years in Practical Wireless. In 
addition, since the start of 1985 Charles 
had taken over the role of editor of 
Medium Wave News. 
Having been formerly employed by 

Plessey and active within the ASTMS 
trade union, Charles had many interests 
apart from radio, including sailing and 
birdwatching. He leaves a wife , and 
daughter and will be sadly missed. 

Starting point 
Last month I mentioned how a logging 

scale could help you to pin-point a 
frequency on the simple dial of a low cost 
radio. The next step up from logging 
scales and calibration curves is the 
crystal calibrator. This device (some-
times built into a receiver) is a simple yet 
highly stable crystal oscillator, generally 
operating at 1MHz. Its output is usually 
frequency divided down to 100KHz or 
10KHz (switch selectable) before being 
fed to the receiver aerial socket. 
This signal is rich in harmonics and, 

depending on which output frequency 
has been selected, a marker signal will 
be noticed every 100 or 10KHz as the 
radio is tuned from one end of the dial to 
the other. By counting the number of 
10KHz markers passed since the last 
100KHz marker it is possible to know the 
frequency to which the radio is tuned 
with an accuracy better than 10KHz 
(remember that on the MW band in 
Europe stations use channels that are 
9KHz apart). Unfortunately a crystal 
marker is a bit tedious to use all the time, 
but it still is the cheapest and simplest 
method  of  obtaining  reasonable 
accuracy for a radio with a poor dial 
arrangement. A marker makes a good 
DIY project and many designs have been 
published over the years in radio 
magazines. 
Well how did you get on with last 

month's listening suggestions? Here are 
another half a dozen tips, including one 
outside Europe. Again the programmes 
are in English and all times are GMT/UTC 
(valid until October). 

981KHz RTA R Algiers 2000-2030 
1062KHz R Denmark (not Sun) 0630-0635 
1197KHz VOA Munich, 0000-0200 
1269KHz DLF Cologne, 1815-1900 
1440KHz RTL Luxembourg 1800-0200 
1503KHz R Polonia, Warsaw 2230-2300 

More tips next month, when I hope to 
look at the subject of QSL cards. 

DX file 
I was intrigued to see how good DX 

conditions remained this year as spring 
arrived. For instance the North Atlantic 
path was open most of April, and in fact 
on the 14th both WMRE (1510) and WHN 
(1050) were coming through at 2340hrs, 
which is only ten minutes after sunset in 
New York. 
Now that summer is here I've been 

preparing to do some daytime ground-
wave DXing, catching up on the more 
elusive UK local stations. Experiments 
with  two  separate  loop  aerials 
inductively coupled to simulate the 
behaviour of a cardioid aerial array 
proved fruitful, and very deep directional 
nulls were possible on stable ground-
wave signals. In this manner I could hear 
(at my 0TH in Ipswich) Northsound in 
Aberdeen by nulling out Radio Kent and 
likewise Radio Aire in Leeds could be 
separated from Chiltern Radio at Luton. 
Finally don't forget to drop me a line 

with your suggestions for this column as 
well as any DX tips or problems you may 
have. Until next month, good DXing Issel 

If you're interested in the medium 

waves, why not send us details of 

your equipment, reception reports 

or operating tips? 
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CISO  
On these pages we present details of 

interesting contacts from clubs and 

Individuals. We would be happy to 

receive any similar items from readers 

Sussex Mobile Rally 
The Sussex Mobile Rally, 

one of the largest events of its 
kind on the south coast, will 
be held on Sunday 14 July at 
the Brighton Racecourse. 
The rally is organised by the 

Brighton  and  District 
Amateur Radio Club, who 
anticipate a great day out. The 
event will include all the 
usual stalls and  items of 
interest, including a bring-
and-buy stall and free mini-
bus trips to the beach. Talk-in 
will be on S22 via GB2SMR. 
The club meets every other 

Wednesday at the Seven Fur-
long Bar at the Brighton 
Racecourse  and  meetings 
start at 8.00pm. 
Further details of the club 

and the rally are available 
from the secretary, G4I 1 L, tel: 
Brighton 607737. 

McMichael ARS rally 
The McMichael  Amateur 

Radio Society, in conjunction 
with the Burnham Beeches 
RC, the Chiltern ARC and the 
Maidenhead  and  District 
ARC, is staging the third 
annual  Home  Counties 
Mobile  Rally  at  the 
McMichael Sports and Social 
Club, Bells Hill, Stoke Poges, 
Bucks. The date is Sunday 
21 July and the doors will 
open at 11am. 

A large number of national 
and local traders have been 
invited, displaying everything 
from 'black boxes' through to 
kits and surplus components. 
A flea market will be in 
operation for those with a 
bootfull of items to sell and 
there are many other attrac-
tions, such as amateur TV and 
Packet  Radio  demonstra-
tions, HF stations, radio-con-
trolled models, vintage wire-
less and a variety of displays 
and  exhibitions.  Refresh-
ments, including a CAMRA 
beer tent, will be available. 
An unusual feature of this 

rally is the emphasis placed 
on creating a family atmos-
phere. To this end, there are a 
number of general interest 
stalls, fairground attractions 
and children's rides. 

BARTG rally 
The annual rally of the 

British  Amateur  Radio 
Teleprinter Group (BARTG) 
will take place at Sandown 
Park this year on Sunday 25 
August. 
Exhibitors are advised to 

contact the rally manager as 
soon as possible to reserve a 
place at this very popular 
rally. 
Further details are avail-

able from: Peter Nicol G8VXY 
(rally manager), 38 Mitten 

Radio & Electronics World smart blue 

binders, each holding up to 

12 issues keeping 

them in prime 

condition. 
Only 

£4.25 
inc p&p 

Overseas readers please add 30p 
Please allow 14 days for delivery 

Send your orders to: 

Edwardschild Ltd, 28 Shenfield Cres. 

Brentwood, Essex CM15 8BN 

Avenue, Rubery, Rendal, Bir-
mingham B45 OJB. Tel: (021) 
453 2676. 

BARTG net 
BARTG has started a net for 

those  interested  in  any 
aspect of data communica-
tion, RTTY, Amtor and Packet 
Radio. It meets on Sundays at 
1000hrs on 3660MHz plus or 
minus a few KHz to clear 
QRM. 
Details of membership of 

BARTG are available from: 
John  Beedie  GW6MOK, 
BARTG, PO Box 3, Llandeilo 
SA19 6EU, Wales. Tel: (0558) 
822286. 

TDARS expedition 
The Telford and District 

Amateur Radio Society plan 
to operate from the Isle of 
Islay (pronounced 'eye-la') as 
their portable expedition this 
year. 
The visit will last one week 

from 27 July and operation 
will be on various bands, 
according to individual inter-
ests. 
Further information is avail-

able from the secretary at the 
club HQ, Dawley Bank Com-
munity Centre, Bank Road, 
Dawley, Telford, Shropshire 
TF4 2AZ. 

The British Amateur Tele-
vision Club (BATC) have sent 
us the spring issue of their 
very informative and inter-
esting magazine, CQ-TV. 
This latest edition includes 

contributions  from  Andy 
Emmerson (SSTV Standards, 
Passive Repeaters) plus arti-
cles on various aspects of the 
hobby, including Interfacing 
the Spectrum, Single Chip 
Colour  Encoder,  Contest 
News and Ideas for an FM-TV 
Transmitter. 
Membership and subscrip-

tion enquiries should be sent 
to:  D  Lawton  GUANO, 
'Grenehurst',  Pinewood 
Road, High Wycombe HP12 
400. 

Dunstable Downs RC 
The  Dunstable  Downs 

Radio Club have sent us 
details  of  their  planned 
events for July and August. 
They are holding a junk sale 
on 5 July, followed on the 27th 
and 28th by the 144 and 
432MHz Low Power Contest. 
On 2 August there will be a 

talk on radio controlled mod-
els, and G8VR will be discus-
sing improving DX on 2m on 16 
August. 
For further details of these 

events, and the club gen-
erally, contact: Phi!! Morris 
G6EES, 10 Seamons Close, 
Dunstable  LU6 3EQ.  Tel: 
Dunstable 607623. 

GBORAR special event 
The Reading and District 

Amateur Radio Club will be 
organising the special event 
station  GBORAR over the 
weekend  of  27/28  July. 
GBORAR (Reading Amateur 
Radio) will be active on all 
HF bands, and also 2m and 
70cm. 
The venue is the foyer of 

Shire Hall, Berkshire County 
Council HQ, Shinfield, Read-
ing, Berkshire. Shire Hall is 
easy to find, being adjacent to 
Junction 11 of the M4 to the 
south of Reading. A large free 
car park is available. 
Over the past year there 

have been many excellent 
fund raising events to raise 
money for charity, mainly to 
alleviate  the  suffering  in 
Northern Africa (Ethopia and 
the Sudan). The committee of 
the Reading Amateur Radio 
Club thought that amateur 
radio could, and should, be 
able to make a contribution. 
Accordingly this event has 
been organised. The idea is 
as follows: 
GBORAR will be run in the 

normal manner for a special 
event station, contacting as 
many other amateur radio 
stations as possible in the 
period from 12.00hrs on Satur-
day until 12.00hrs on Sunday. 
People will be asked to spon-
sor each contact (or tens of 
contacts) for an amount of 
money in much the same way 
as a sponsored walk. The 
catchment area will obviously 
be around Reading, but dona-
tions from elsewhere will be 
gratefully received. 
It is hoped that this special 

event station will increase the 
awareness of the general 
public to amateur radio and 
also raise much needed sums 
for charity. Should this be 
referred to as 'Ham-Aid?' 
All  queries  regarding 

GBORAR should be addres-
sed  to:  Andrew  Barrett 
G800R, Chairman, Reading 
Amateur Radio Club, 38 Haw 
Lane, Bled/ow Ridge, Bucks. 
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 CISO 
ARE sale 
An announcement  made 

recently by Amateur Radio 
Exchange and Amateur Elec-
tronics Limited confirms that 
Amateur Electronics Limited 
of Birmingham has purchased 
the lease and goodwill of the 
shop occupied by Amateur 
Radio Exchange of London. 
ARE will continue to oper-

ate under the ownership of 
Amateur Electronics Limited, 
but both Bernie and Brenda 
Godfrey, the previous own-
ers,  will  be  available  to 
Amateur Electronics Limited 
on a consultancy basis for 
continuity of the London busi-
ness for a limited period. 
Customers who frequent 

the London shop can be 
assured that Amateur Elec-
tronics Limited will continue 
to offer the same policies 
adopted by the previous own-
ers, offering good service and 
a friendly welcome to all 
callers. 
This sale is for the London 

shop only and the northern 
branch of ARE will continue 
under the ownership of Ber-
nie and Brenda as before, 
managed by Peter Roberts 
G4KKN, and will trade as ARE 
Communications. Under this 
banner they will continue to 
exhibit at rallies and exhibi-
tions throughout the UK, and 
both Bernie and Brenda will 
attend as many as possible. 

Russian satellites 
Feedback from our Russian 

Satellites  series  (R&EW 
January, February and March 
1985)  has  prompted  the 
authors to update the orbital 
parameters of the USSR Cos-
mos  navigation  satellites 
(below). The original table 
appeared in the March issue. 

Heineken help radio group 
Heineken lager has step-

ped in to help a local radio 
group set a world record by 
refreshing the parts no-one 
else can reach on the 2 metre 
VHF band. 
The top selling lager is to 

sponsor  the  West  Kent 
Amateur  Radio  Society's 
attempt to make the first ever 
direct transatlantic QS° on 
the 2 metre band. 
The group will be travelling 

to western Ireland in August 
to set up a temporary station 
1,500 feet up a Galway moun-
tainside. 
They will transmit entirely 

over sea to the east coast of 
America and Canada, using 
high power to four stacked 
and  bayed  long  Yagi 
antennae. 
Schedules  have  already 

been arranged with several 
groups across the Atlantic. 
Transmission will be round 
the clock from 19 August to 30 
August 1985. Modes of opera-
tion will be on CW, Amtor and 

SSB. HF talkback will be set 
up to assist the attempt. 
Expedition member Dave 

Green  comments:  'We're 
obviously delighted to have 
Heineken's support, partic-
ularly in attracting a sponsor 
who may be able to refresh 
the summer - weather is 
going to be a critical factor. 

We'll need a bit of luck to 
overcome the obvious techni-
cal problems associated with 
a 2 metre contact over such a 
long distance. If we don't get 
the high pressure we need, it 
will be really tough going'. 
For  info  contact:  Dave 

Green G40TV, 13 Culverdon 
Down, Tunbridge Wells, Kent. 

Special prefix 
All  Australian  radio 

amateurs will be able to use 
the alternative prefix of Vic-
tor India from 1 June to 31 
December, to celebrate the 
Wireless Institute of Austra-
lia's 75th anniversary. 
The WIA is the world's first 

and oldest national  radio 
society, having been founded 
in 1910. 
This will be the first time VI 

has been available for use 
throughout VK - although the 
prefix was used for a short 
period for a local event in 
VK3. The WIA is encouraging 
radio amateurs to only use VI 
if they intend to QSL with a 

card bearing the prefix. 
A commemorative callsign 

VK75A will also be on air until 
December and will be looking 
for DX contacts. The prefix 
VK75 with the suffix A is 
authorised for use through-
out the Commonwealth of 
Australia. 
QSL information is via the 

VK3 bureau, or direct cards 
can be sent to VK3WI QTHr. 

R̀UGnews' 
Peter Barker G8BBZ has 

sent us the second issue of 
the Racal User Group news-
letter ( Rugnews). 
It appears that the response 

to  the  first  edition 

was very good and as a result 
Peter has received some use-
ful and interesting informa-
tion from readers. 
Many correspondents have 

suggested that a list of users 
would be a good idea, and 
Peter intends to publish this 
in the third Rugnews. 
In this issue Racal iden-

tification  plates  are 
explained and the Equipment 
Feature (a regular inclusion) 
covers the MA197 preselec-
tion and protection unit. 
Potential  contributions 

should be sent to:  Peter 
Barker G8BBZ,  15 Epping 
Green,  Woodhall  Farm, 
Hemel Hempstead HP2 7JP. 

Orbital parameters of the USSR Cosmos navigation satellites using the VHF 
frequency band for data transmission in February 1985 

ID  W long  incl  SIM  period  date  asc.node  ecc(e)  w  Cosmos no 
(°)  (1  Kms  min  GMT  (°/day) 

01  329.50  82.92  7372.31  104.9260  13.02.85  18:04:18.0  0.0030  -0.737  1627 85-11A 
02  105.97  82.96  7374.59  104.9727  13.02.85  05:16:40.4  0.0042  -0.736  1610 84-118A 
03  287.25  82.95  7376.80  105.0226  13.02.85  19:20:54.4  0.0023  -0.735  1598 84-100A 
04  273.81  82.95  7369.41  104.8622  13.02.85  20:26:48.2  0.0042  -0.738  1605 84-109A 
05  301.61  82.96  7369.03  104.8535  13.02.85  00:26:40.1  0.0045  -0.737  1577 84-67A 
06  287.09  82.94  7373.03  104.9428  13.02.85  01:29:35.3  0.0038  -0.737  1513 83-120A 
07  79.18  82.95  7376.46  105.0127  13.02.85  05:42:26.7  0.0042  -0.735  1333 82-03A 
08  -  -  -  no longer operational  -  -  -  - 
11  78.07  82.94  7369.66  104.8693  13.02.85  14:30:32.4  0.0021  -0.739  1553 84-46A 
12  285.36  82.94  7366.46  104.7989  13.02.85  07:27:46.3  0.0055  -0.740  1506 83-108A 
13  279.93  82.95  7370.09  104.8799  13.02.85  09:57:39.3  0.0038  -0.737  1447 83-21A 
14  100.39  82.96  7372.62  104.9307  13.02.85  01:06:48.0  0.0017  -0.736  1574 84-62A 
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DX-TV   
RECEPTION 

REPORTS 
Compiled by Keith Hamer and Garry Smith 

March has been the brightest month 
this year as far as long-distance 

television reception is concerned. Hav-
ing said that, however, activity has been 
very poor compared with the same 
period in other years. Looking back 
through the reception logs of past years 
it is evident that there have been several 
notable Sporadic-E openings indicating 
the onset of the main SpE season. 
Fortunately there have been some 

signs of Sporadic-E activity this March. A 
few enthusiasts noted improved condit-
ions on the 24th during the afternoon, 
while here in Derby signals from the east 
were in evidence during lunchtime. In 
fact, an opening on Eastern-bloc OIRT 
channels R1 and R2 was already in 
progress upon switch-on at 1245GMT. A 
much smaller opening lasting a mere 
three minutes or so occurred on the 26th 
at 0755 with fairly short-skip activity from 
Denmark and Switzerland. 
Tropospheric DX in Band III and at UHF 

was virtually non-existent during the 
month apart from the 8th, which pro-
duced  improved  reception  of TDF 
(France) from Lille on channel F5 and 
BRT (Belgium) on channel E43 from 
Egem. This reception was noted by 
enthusiasts in the north of England. 

DX•TV log for March 
The following log shows the reception 

conditions noted by the authors in 
Derby: 
1/3/85: TSS (Russia) on channel R1 with 
the colour electronic test card ('Lenin-
grad' type). 
4/3/85: NRK (Norway) on E2 radiating the 
'NORGE GULEN' PM5534 electronic test 
card. 
13/3/85: CST (Czechoslovakia) on R2 
using the EZO-type test pattern with the 
identification  R̀S-KH';  unidentified 
programmes on channel R1. All recep-
tion  via  Sporadic-E  from  around 
1245GMT. 
14/3/85: CST on R1 with EZO-type test 
card. 
16/3/85: Several programmes noted on 
channel R1 via meteor-shower (MS), 
although nothing could be positively 
identified. 
18/3/85: SRG-1 (Switzerland, German-
language service) received on channel 
E2 with their FuBK test card carrying the 
usual '+PTT SRG 1' identification. 
20/3/85: SRG-1 on E2 with the FuBK test 

card; SR-1 (Sweden) on E3 transmitting 
the 'TV1 SVERIGE' PM5534 test card 
which includes a digital clock. 
21/3/85: ORF (Austria) on channel E2a 
with the monoscopic Telefunken T05 
test card and the inscription 'ORF FS1'; 
CST on R1 and R2 showing the EZO-type 
test card with 'RS-KH' identification. 
22/3/85: ORF on E2a radiating the 'ORF 
FS1' PM5544 test card; CST on channel 
R1 with their EZO-type pattern. 
24/3/85: Unidentified programmes on 
channel E3 with clowns at approximately 
1735GMT. Other signals were noted on 
channels E2 and R1. 
26/3/85: SRG-1 with the '+PTT SRG 1' 
FuBK test card on channel E2 at 
0755GMT; DR (Denmark) on E3 with a 
clock caption at 0757GMT going on to the 
PM5544 test card which carried the usual 
'DR DANMARK' identification; unidenti-
fied caption seen on channel E2 during 
this short Sporadic-E opening with the 
word 'Mixtures'. 
Hopefully, with the forthcoming SpE 

season not too far away, we'll soon have a 
more impressive log to feature! 

Reception reports 
lain Menzies (Aberdeen) has recently 

returned from a skiing holiday in Bul-
garia. Apart from sampling the local wine 
and tourist spots, he also found time to 
sample some TV programmes. The 
offerings which lain saw left much to be 
desired and he jokingly rates them a little 
worse than those from TVE in Spain. 
The local transmissions were on chan-

nel R6, which has the same vision 
frequency as E5. He took along his 
Sinclair 2-inch flat screen TV, and the 
Bulgarian station made its presence well 
known. In fact there was breakthrough 
over the entire UHF spectrum! 
There is a second TV network operat-

ing in that country. Transmissions take 
place at UHF and the service operates 
only at weekends. 
Once back in Aberdeen the only DX-TV 

reception noted by lain occurred on the 
2nd, 5th and 31st. An aurora was present 
on the 2nd which affected frequencies as 
high as 144MHz. Television signals which 
could be positively identified came from 
Spain and Norway on channels E2 and E3. 
On March 5th signals arrived from 
Norway on E2 and E4 as well as from 
Russia on channel R2. 
A regular lunchtime vigil by John Bray 

(St Neots, Cambridgeshire) paid off 
during the month. Despite the generally 
poor conditions he managed to log 
something  on  most  days.  The 
Czechoslovakian EZO-type test card has 
appeared regularly at around 1230GMT 
on channel R1. Lunchtime has been a 
favourite period for Dutch reception too. 
On several days the PM5544 test card has 
emerged from the noise on channel E4 to 
become strong enough to lock chroma. 
When this happened it was often the 
case that Belgian transmissions were 
present on channel E8 in Band III from 
the transmitter at Wavre. 

SporadicA 
A few Sporadic-E openings, albeit of 

short duration, have been noted by John. 
For instance, on the 13th, 17th, 24th and 
26th Russian programmes appeared on 
channel R1. Towards the end of the 
month John telephoned to report an 
early morning opening from Hungary 
with the PM5544 test card present on 
channel R1. The identification was 'MTV 
1 BUDAPEST'. Other signals to arrive 
during the month included some from 
West Germany, Sweden, Poland and 
Switzerland. All reception was positively 
identified thanks to test cards or clock 
captions. 
Simon Hamer, of New Radnor in Powys, 

has done it again! You may recall his 
reception of the old Czechoslovakian 
monochrome test card of a few months 
ago. Well, this time he's seen an old 
tuning  card  from  Sveriges  Radio 
(Sweden) on channel E2. John Bray 
noted this earlier in the year, so at least 
there is a slight chance of receiving it via 
Sporadic-E during the summer. The 
pattern concerned does not carry any 
form of identification but even so it is 
easily recognisable. A central circle 
carries a photograph of the head and 
shoulders of a young girl. Underneath is 
a ten-step greyscale. 
Simon also noted Italian programmes 

on the 17th on channel IA. A Sporadic-E 
opening on the 24th rewarded him with 
basketball followed by commercials on 
channel E3 from TVE-Spain. On the 14th 
he saw signals from Hungary on R1, while 
on the 3rd SR-1 from Sweden was noted 
with the PM5534 test card on channel E2. 
Signals from NRK-Norway were also 
logged on E2 with the typical 'NRK' 
identification caption. 
Andy Webster, of Billinge near Wigan, 

reports almost daily reception of the East 
German TV service (DDR:F) on channel 
E4 from the Cottbus transmitter via 
meteor-shower DX. Despite the British 
Bands I and III channels being free of any 
405-line transmissions Andy has encoun-
tered  problems from a number of 
interference sources, mainly of the 
totally illegal variety. The latest intruder 
is Southside Radio, operating from an 
illicit FM pop music station in Stockport. 
The station's 2nd harmonic causes 
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interference at around 206MHz in Band 
III. On a different note, Andy tells us that 
Radio Telefis Eireann (RTE-Eire) is 
experimenting with the Antiope teletext 
system. This is similar to the one 
developed by TDF in France. 
Bob Brooks (South Wirral) always 

sends in a spectacular log and the one 
for March is no exception. In fact it 
resembles atypical log for summer! Even 
with the use of loft aerials the number of 
signals noted is amazing. Sweden is 
frequently received by Bob, so much so 
that it's logged practically every day, 
usually in the morning prior to 0900. The 
signal is normally the PM5534 test card 
with the familiar 'TV1 SVERIGE' iden-
tification.  On  the 20th  however it 
appeared with only the 'TV1' at the top at 
1100GMT. 
East Germany was noted on several 

occasions by Bob. On the 9th signals 
appeared from this country with the 
electronic test card which carried the' 
inscription 'DDR:F1' across the centre. 
On the 23rd a newsreader was seen on 
channel E4 with the familiar ak' symbol 
in the background. 
Signals from the south have also been 

present with the Spanish GTE colour test 
card emerging on E3 and at times on E2. 
On the 24th a football match was noted 
from TVE at 1215G MT. 
The 20th proved to be an interesting 

day with the Norwegian PM5534 test card 
on channel E2 complete with 'NORGE 
GULEN' identification. During the late 
morning a news programme appeared 
from Russia on channel R2. At 1245GMT a 
programme schedule was shown with 
the 'EESTI TV' logo in the lower right-
hand corner of the caption. 
It is interesting to note that although it 

is Russian TV the Cyrillic alphabet isn't 
used. The language looks very similar to 
Finnish, especially with use of double 
vowels. The test pattern used is a colour 
blockboard type. A characteristic of this 
pattern is a broad horizontal black band 
across the picture. 

What can SpE bring? 
We mentioned last month the various 

receiver requirements and conditions 
necessary in order to see TV signals from 
abroad. Some of these transmissions 
may well originate hundreds of miles 
away. 
Well, if you've got your equipment set 

up and the aerials in place, now is the 
time to watch out for DX-TV signals 
because as you read this column Spor-
adic-E conditions should be producing 
them in abundance. 
So what are we likely to receive? 

Tuning through the channels in Band I 
will reveal not only programmes but also 
weird-looking test cards. Newcomers to 
DX-TV will almost certainly have prob-
lems in working out where the signals 
originated from. Experienced enthu-
siasts develop a 'feel' over the years as to 

which signals may be present under 
certain conditions. 
Most  reception  via  Sporadic-E 

propagation originates from transmit-
ters which are between 600 and 900 miles 
away from the receiving site. Consulting 
a map of Europe should give a rough 
indication as to which countries to 
expect. The accompanying chart should 
give newcomers to DX-TV an idea of 
which  countries  and  channels  are 
relatively easy to receive and those 
which are nigh-on impossible! 
If an opening occurs from the south-

east and Italian signals are present it is 
certainly worth looking for other coun-
tries in the same general direction. Many 
DXers favour the use of several receivers 
which can be left tuned to different 'key' 
channels. We personally favour sets 
tuned to channels R1, E3 and E4. Most 
Eastern-bloc TV services use channel R1 
and reception is more likely on this 
frequency than on R2 since it is lower. 
Channel E3 is used by most Western 
European countries which employ trans-

mission system 'B'. Fewer services 
radiate on channel E2. Channel E4 is also 
used by most system 'B' countries. It is 
shared by Italy, although the channel is 
designated 'IB'. 
Of course it does pay to keep a check 

on the other channels from time to time 
since openings can occur on, say, E2 or 
R2 without any other channels being 
active. An aerial system with omni-
directional pick-up characteristics is 
perhaps best for an initial search for 
signals. One drawback of such a system 
however occurs when an opening is in 
full swing with signals arriving from all 
points of the compass on the same 
channel. Norwegian and Spanish recep-
tion on the same frequency is a typical 
example. Both services occupy the same 
channels and often fight each other for 
supremacy. The use of a beam array will 
considerably ease the problem. Conse-
quently, selective DXing from a particu-
lar direction may be enjoyed with such a 
system. 
During intense openings to the south 

BAND I CHANNELS 

Country 
E2 

(48.25104z) 
111 

(49.7510b) 
IA 

(53.75104z) 
E3 

(55.25114z) 
R2 

(59.251Aliz) 
E4 

(62.2541144 

Spain 
(TVE) 

Frequently at 
overload levels 

Frequently at 
overload levels 

Frequently at 
overload levels 

Portugal 
(RIP) 

Frequent Frequent Rare- only low 
ERP relay on this 
channel 

Italy 
(RAI) 

Frequent, often 
early morning 

Frequent 

Yugoslavia 
(JRT) 

Extremely rare - 
no official E2 Tx 
listed 

Frequent Frequent 

Sweden (SR) Frequent Frequent Frequent 

Norway (NRK) Frequent Frequent Frequent 

Denmark (DR) No E2 Tx Fair- short skip Rare- short skip 

Finland (YLE) No E2 Tx Fair Fair 

Iceland 
(RUV) 

No E2 Tx Fair-although 
most DXers miss 
it! It's often a late 
evening or after 
midnight signal 

Same as E3 

Switzerland 
(+ PTT/SRG/ 

SSR/TSI) 

Fair- short skip. 
SAG German 
language 

Remarks as E2 Fair- SSR-1 
French language 

West Germany 
(ARD) 

Fair 

, 

Rare- only BR-1 
Kreuzberg on this 
channel 

Fair- usually 
during good 
openings 

East Germany 
(DDR:F) 

No E2 Tx No E3 Tx Fair-during 
good openings 

Austria 
(OAF) 

Frequent 
(System B but 
called channel 
E2a) 

Rare- only low 
ERP Tx. Seen 
mainly during 
intense openings 

Rare 

Russia 
(TSS) 

Very frequent, 
sometimes as 
early as 0403 

Frequent 

Poland (TVP) Fair Fair 

Czechoslovakia 
(CST) 

Frequent Fair 

Hungary (MTV) Frequent Fair 

Rumania 
(TVR) 

No Ails Fair- usually 
during intense 
openings 
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enthusiasts should watch out for the 
Canary Islands on channel E3 (from TVE) 
and Morocco (RTM) on E4. Signals from 
RTM usually arrive in the UK via double 
or even triple hop Sporadic-E. There is 
also the possibility of receiving Ghana 
(GBC) and Nigeria (NTV) on channels E2, 
E3 and E4 under these rare conditions. 
When Italy (RAI) and Yugoslavia (JRT) 
are noted simultaneously during an 
intense opening, keep a look out for 
Jordan (JTV) on E3. Signals from JTV 
often appear during the late afternoon or 
early evening period. 

Line-ofeight reception - plus! 
Dave Lauder of Barnet has commented 

on Kevin Jackson's recent correspon-
dence concerning maximum reception 
distances involved with TV signals under 
everyday conditions (see R&EW, March 
1985). Several sources have suggested 
that it's possible to receive TV signals 
from transmitters located 300 miles or 
more away virtually on a daily basis if the 
outlet has an ERP of about 100KW. 
Admittedly the signals are only just 
detectable and are not of entertainment 
quality. 
Dave suggests that anyone wishing to 

read in depth on the subject should 
obtain a copy of the VHF/UHF Manual by 

Jessop, published by the RSG B. There is 
a chapter on propagation which goes 
into great detail. Dave tells us that 
basically, due to a decrease of atmos-
pheric pressure with increasing height, 
there is a slight refraction of radio waves 
over the visible horizon under normal 
conditions. By taking the radius of the 
Earth as 4/3 times its true value the 'line-
of-sight' propagation distance between 
the transmitter and a receiver, located at 
given heights, can be calculated. 
Dave adds that this does not perhaps 

explain Kevin's reception of the French 
station in Lille on a daily basis at his 
location in Leeds. This is probably due to 
his aerials being installed high up in a 
block of flats, since the effects caused by 
ground reflections are decreased. Any 
other views from readers on this subject 
will be most welcome. 

Service information 
Belgium and The Netherlands: The Flemish 
service of BRT-2 (Belgium) and the 
Dutch TV service (NOS) are co-operating 
to produce a combined programme at 
weekends, so look out for unusual 
identification captions. 
West Germany: The WDR-1 television 
transmitter at Teutoburger Wald, which 
collapsed  last January due to the 

severely cold weather conditions, is now 
back in service. 
Apart from the channel Eli TV service 

being disrupted, the VHF radio services 
of WDR 1-4 were also affected. Shortly 
after the collapse, WDR-1  TV was 
radiated on channel E36 with an ERP of 
100KW. 
The temporary transmitter was sited at 

Bielefeld. Special  identification was 
noted, thus:  'Deutsche  Bundespost, 
Fernsehsender Bielefeld,  Kanal 36'. 
Eventually programmes were resumed 
from Teutoburger Wald via a standby 
mast and transmitter. 
Switzerland: A new outlet on Mt Celerina 
is radiating the Swiss-German service of 
SRG-1 on channel E57. SSR-1 (Swiss-
French network) is on E60 and the Swiss-
Italian network of TSI-1 operates on 
channel E62. All transmitters have an 
ERP of 3.2KW. 
SSR-1 has introduced teletext trans-

missions and a similar service for ISM is 
expected to start next year. Special 
computer-controlled teletext decoders 
are necessary to cope with the trilingual 
network operated in Switzerland. 
Service information this month was 

kindly supplied by Gosta van der Linden 
(Rotterdam, Netherlands) and Alexander 
Wiese (Munchen, West Germany). El 

This month we feature 
it some fantastic bargains. 

Our standard range of 
professional quality kits and 

s o  i l k  al  casseong with z ellk.knes th,, still expanding, 
ideo h eads and 

power supplies. Our FREE list gives details 
of these and many other lines. ALL BARGAIN ITEMS 
IN THIS & THE NEXT COLUMN INCLUDE VAT & POST. 

EX PO DIGITAL TIMER TRT 340 
Mains/12v DC powered precision timer with full 4-digit 
display. 3 ranges up to 9999mS. Sharp LED display holds until 
reset or cancels after user variable display time. Timing start 
and stop independently controllable by any of 4 types of 
input. Display test button on rear. Complete unit is housed in 
a elegant case with carrying handle/stand. These cost the PO 
many hundreds of pounds. our price to you  only C29.713 

LIQUID CRYSTAL DISPLAY 
WATCH MODULE 

With LCD display, 2 pieces of Polarising material, backlight 
diffuser, micro lamp, precision crystal, trimmer, battery 
contacts and open microcircuit. Untested  &hurl 

PLESSEY MAINS 
INTERFERENCE SUPPRESSORS 

Filter unit for mains borne interference. Max current 1.5A. 
Our Price, brand new  only £2.27 
Same Item, Store soiled  only £1.61 

lOW POWER AMPUFTER 
MODULE 

Mullard LP1173 Amplifier module. Needs 24v DC Supply to 
give 10 watts into 4 ohm speaker. Size 112 x 70 x 29mm. 
Complete with heat sink  Of * C2.40 complete with Data. 

ALPS FF317 FM FRONT END 

Beautiful, precision made High Quality variable capacitor 
tuned FM Front End with Dual-gate MosFet. Covers full FM 
range of 87 to 109 MHz. 
12vsupply  Only C5.15 
Circuit if required 35p 

Personal callers are always very welcome but 
please note that we are closed all day Saturday 

CAR RADIO FM IF AND STEREO 
DECODER 

Miniature PCB with 10.7Mhz ceramic filters, 2-transformer 
ratio detector. AX010 noise suppression IC and TCA4500A 
advanced stereo decoder IC. Only needs front end to make 
FM tuner or car radio. Complete with circuit. 
Incredible value M Only  £1.99 

TOP LOADING STEREO 
CASSETTE MODULES 

Limited quantity of brand new stereo cassette units, as used 
in hifi music centres etc. All have auto stop. 

Deck type 85611.12v DC motor. 3-digit counter  £29.32 
Deck type 811C. As above but with Dolby noise reduction. 
Fully wired with twin VU meter, level controls, pilot lights and 
DIN socket  £44.73 
Deck type 132/3A. Deck mechanism only as used in both 
above, produced by one of Japan's top manufactuers. Fitted 
high quality stereo R/P head and Ferrite erase. 12v DC 
electronically governed motor  £11.27 
Cassette Door to fit any above  £4.02 
Deck type 111D. Complete module with record and play 
electronics, 3-digit counter, AC drive motor and cassette 
door  £21.73 

COMPLETE STEREO TUNER 
MODULE 

3 Band. LWAIAW/FIA Storm Tuner fully assembl ed on PCB 165 
x 85mm. Supplied with Ferrite Rod Aerial, steno LED and 
band switch fully wired. 12v DC Supply. TU560Tuner. Price 

Only £7.99 
Drive accessories with 2 knobs, tuning drum, window and 

scale  Special price for both items bought together C9..70 

PANEL METERS 
Special front design that can be mounted on, or behind a 
front plate. Front 60mm x 45mm. Two types, FSD 50v DC & 1A 
DC ideal for power supply. 
Both the same price  £6.21 each 

HIGH QUAUTY 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. 
FIC20 eennalloy Stereo Heed. This is the standard head 
fitted as original equipment on most decks  £6.11 
li1190 High Bete Pennalloy Hood. A hard-wearing, higher 
 £8.043 arifi winzr zshleAaid w Th  abilitye  

best head we can find. 
Longer life than Permalloy. higher output than Ferrite, 
fantastic frequency response  £9.91 
FICI551 4-Track Hoed for auto-reverse or quadrophonic use. 
Full specification record and playback head  £9.73 
Please consult our list for technical data on these and other 
Special Purpose Heads. 
IM4111 W est version Double Mono (2/2) Record/Playbead 
Replaces R484  £8.90 
S W 66 Standard Mounting 2/2 Es...missed. Compatible with 
above or H0551 4 Track head  £15.90 
11524 Standard Erase Head. Semi double gap, high 
efficiency  £1.50 
11661 Meted Tape Erase Head. Full double gap    £4.60 

HART TRIPLE-PURPOSE TEST 
CASSETTE TC1 

One inexpensive test cassette enables you to set Up VU level, 
head asimuth and tape speed. Invaluable when fitting new 
heads. Only £4.66 plus VAT and 50p postage. 

Tope Heed De-magnetiser. Handy size mains operated unit 
prevents built up of residual head magnetisation causing 
noise on playback  £4.54 
Curved Pole Type for inaccessible heads  £4.85 

Send for your free copy of our LISTS. Overseas please send 2 
IRCs to cover Surface post of 5 IRCs for Airmail 

Please add part cost of post, packing and insurance as 
follows: 

INLAND  OVERSEAS 
Orders up to f10 -50p  Please send sufficient to cover 
Orders ti 0 to £49 - £1  Surface or Air Post as 
Orders over £50- £1.50  required 

I 24hr SALES LINE I ALL PRICES EXCLUDE VAT 
I (0691) 652894  UNLESS STATED 
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SHORT W AVE 
NE WS FOR D X 
LISTENERS 
By Frank A Baldwin 
All times in GMT, bold figures indicate the frequency in KHz 

MM any established DXers 
tend to concentrate their 

attention on such areas of the 
world as Latin America, the 
Far East, the Pacific and 
South-East Asia, and for a 
good reason — most of the DX 
emanates from these regions 
with respect to UK-based 
listeners. There is another 
area however which presents 
the new DXer with a chance to 
become initially involved in 
the hobby at a level requiring, 
in the main, less skill and 
experience than that needed 
in dealing with the foregoing 
areas. I refer of course to the 
place once termed the Dark 
Continent — Africa. 

About Africa 
The African continent is 

separated from Europe by the 
Straits of Gibraltar and from 
Asia by the Suez Canal. The 
continent is largely a plateau, 
the  highest  point  being 
Mount Kilimanjaro at 19,565ft. 
With a few natural harbours 
and a varied climate, it has 
several large river systems 
such as the Congo, the Niger, 
the Nile and the Zambesi, 
with Lake Victoria being the 
largest lake. Deserts such as 
the Sahara are bounded by 
savannahs, with the jungle 
area being in West Equatorial 
Africa. 

Logging Africans 
The 250KW signal of Africa 
No 1 in Moyabi, Gabon on 4810 
is that most reported in the 
SWL press and represents a 
first 'target' for the beginner. 
It operates from 1700 to 2300, 
announcements being made 
in French. It should be noted 
that only the evening sche-
dules are mentioned here. 
Radio Douala, Cameroon is 

to be found on 4795, the 
evening schedule being from 
1630 to 2300, the languages 
used being French, English 
and local vernaculars. Prog-
rammes in English are radi-
ated from 1745 to 1845 (not on 
Sunday) and from 1730 to 1845 
on Saturday at 100KW. 
Another Cameroon station 

is that of the 100KW Radio 
Yaounde on 4850, working to 
an evening schedule from 
1630 to 2400 with English 
transmissions at 1830 and at 
2100. Both of the Cameroon 
stations feature regularly in 
SWL journals. 
Maseru in Lesotho oper-

ates on 4800 in Sesotho from 
0300 through to 2200 with an 
English newscast timed at 
1600. The power is 100KW. 
Nouakchott in Mauritania 

may be heard on 4845. This 
100KW transmitter has an 
evening transmission com-
mencing at 1600 and ending at 
2400. The languages used are 
Arabic, French, Spanish and 
some local vernaculars. 
In Senegal, Radio Diffusion 

in Dakar is on the air from 1800 
to 0100 on 4890 at 100KW, this 
being the National Service in 
French and vernaculars. 
Two South African stations 

on the 60 metre band ( 4750 to 
5050 ) may now claim the 
attention  of  the  budding 
DXer. The first is to be found 
on 4835, this being SABC 
(South African Broadcasting 
Corporation) Johannesburg. 
This 100KW transmitter is on 
the air from 1520 to 2220, 
identification being easy for 
the beginner in that the 
language used is English. The 
second is on 4880, also being 
rated at 100KW and having the 
same schedule times as those 
above, but is in Afrikaans. 
FRCN  (Federal  Radio 

Corporation  of  Nigeria) 
Kaduna is to be found on 4770. 
At 50KW it radiates the Chan-
nel 2 service which is pre-
dominantly in English but 
with some Hausa usage and is 
on this channel from 0400 
through to 2300. The power is 
50KW. 
Gaborone in Botswana with 

its recently installed 50KW 
transmitter may be heard on 
4820 where it is scheduled 
from  1420  (Monday  to 
Wednesday  inclusive from 
1500) to 2100. This is the Home 
Service in SeTswana and 
English with an English news-
cast at 1910. 

AROUND THE DIAL 
Switch on, tune and listen — 

you may then be able to log 
many of the stations listed. 

AFRICA 
An easy one for beginners 
is Radiodiffusion Nationale 
Tchadienne  in N'djamena, 
Chad. At 100KW, it radiates 
programmes in French, Ara-
bic and local languages from 
0455 to 0730 (Sunday to 0700) 
and from 1555 to 2100 (Satur-
day until 2200, Sunday from 
1455) on 4904. N'djamena was 
recently logged at 0459, inter-
val signal (a short repeated 
tune on a balafon — local 
xylophone),  the  National 
Anthem (French-style martial 
music with YL chorus) then 
OM with the station iden-
tification in French at 0502 
and a programme preview. 
The  address  is BP  892, 
N'djamena, Tchadienne. 

Egypt 
Cairo on 9805 at 2140, YL 

with a talk about disarmament 
during an English programme 
directed to Europe, being 
scheduled from 2115 to 2245. 

Namibia 
SWABC (South West Africa 

Broadcasting  Corporation) 
Windhoek on 3270 at 2020, OM 
with a pop song in English 
even though this is the Home 
Service I in the local vernacu-
lars  Damara,  Herero  and 
Nama, being scheduled from 
1625 to 2200 and from 0400 to 
0630. The power is 100KW. 

Nigeria 
FRCN Kaduna on 4770 at 

0435, OM with  recitations 
from the Holy Quran. Kaduna 
opens at 0430 but the follow-
ing closing and re-opening 
times are not known at the 
time of writing. The final sign-
off  is at 2300  nowadays; 
formerly it was at 0100 but 
financial considerations have 
resulted in a restricted opera-
tion. These Channel 2 prog-
rammes are in English and 
Hausa,  the  power  being 
50KW. 

South Africa 
RSA Johannesburg on 9585 

at 2144, OM with a very 
interesting talk about the 
culture of the Zulu people in 
an English presentation to 
Europe  and  West  Africa, 
timed from 2100 to 2200. 

Tanzania 
Dar-es-Salaam on 5050 at 

0407, OM with a newscast in 
Swahili. Radio Tanzania is on 
the air from 0300 to 0700 with 
the National Service and from 
1300 to 2015 with the Commer-
cial Service, all in Swahili. 
The power is 10KW. 

Zaire 
Lubumbashi on 4750 at 0400, 

the  National  Anthem, 
announcements in Swahili 
then at 0410 some local-style 
music. Some QRM from Radio 
Bertoua,  Cameroon  which 
eventually blotted out signals 
from  Lubumbashi.  Now 
reactivated,  the  present 
power  and  schedule  of 
Lubumbashi is unknown. To 
differentiate on this channel, 
R Bertoua operates in French, 
English and vernaculars. 

Zambia 
ZBS Lusaka on 4910 at 0416, 

OM with a local pop song in 
English,  complete  with  a 
backing of guitars. This is the 
Home Service in English and 
vernaculars which is on the 
air from 0355 to 0530 and from 
1530 to 2105 (Friday and Satur-
day until 2205) with a power of 
50KW. 

THE AMERICAS 
Brazil 
Radio Bandeirantes, Sao 

Paulo on 11925 at 2155, OM 
with a talk about Nicaragua in 
Portuguese. ZYE958 R Ban-
deirantes is on channel from 
0700 to 0500 with a power of 
10KW. 

Canada 
RCI (Radio Canada Inter-

national) Montreal on 11905 
at 1930, YL with the station 
identification in the English 
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SHORT WAVE NEWS  
programme for Europe timed 
from 1900 to 2000 on Saturday 
and Sunday only. 

Costa Rica 
Emisora Radio Reloj, San 

Jose on 4832 at 0321, OM with 
a sports commentary in Span-
ish. Em R Reloj is scheduled 
from 1100 to 0800 but does 
sometimes work around-the-
clock. The power is 3KW. 

Cuba 
Radio Havana on 11850 at 

2014, OM with a newscast 
during the English transmis-
sion for Europe, timed from 
2010 to 2140. 
Radio Havana on 11950 at 

2000, OM and YL with the 
station identification in Span-
ish and then French just prior 
to the French programme for 
Europe, timed from 2000 to 
2140. 

Ecuador 
Sistema de Emisora Ata-

laya, Guayaquil on 4792 at 
0429, OM with a ballad in 
Spanish then OM with station 
identification at 0430. This 
one is scheduled from 1000 
(variable until 1100) until 0455 
with a power of 5KW. 
HCJB Quito on 17790 at 

1946, OM with a religious 
programme in English for 
Europe scheduled from 1900 
to 2000. Also logged in para-
llel on 15295. 

Honduras 
La Voz Evangelica, Teguci-

galpa on 4820 at 0321, OM with 
a religious talk in Spanish. 
LV Evangelica operates in 
Spanish from 1030 through to 
0600 except for an English 
transmission from 0300 to 0500 
on Monday. The power is 
5KW. 

Venezuela 
Radio Occidente, Tovar on 

3225  at  0325,  OM  with 
announcements in Spanish 
then OM with a ballad. The 
schedule is from 1000 to 0300 
(Saturday and Sunday until 
0400), the power being 1KW. 
As my logging was made on a 
weekday, it would appear that 
the schedule is now extended 
— it was still audible at 0435! 
Radio Valera, Trujillo on 

4840 at 0350, OM with a pop 
song in Spanish. 'Su Nueva 
Radio Valera' is on the air 
from 0900 to 0400 at 1KW. 

ASIA 
China 
Radio Beijing on 7010 at 

1950, YL with the Rumanian 
programme timed from 1930 
to  2000  — much  to  the 
annoyance of 7MHz CW buffs 
such as myself! 
Radio Beijing on 11600 at 

1452, OM and YL with a 
Chinese/English  language 
lesson during the English 
transmission for South Asia, 
timed from 1400 to 1500. 

Israel 
Jerusalem on a measured 
12027 at 1830, pips time-
check, OM with the station 
identification  and  com-
mencement of the Hebrew 
programme for Europe and 
North  America,  scheduled 
from 1830 to 1900. Also logged 
in parallel on 11655, 11700 and 
11960, by which time a YL was 
presenting a newscast. 

Kuwait 
Radio Kuwait on 11675 at 

1950, OM and YL with the 
news in English followed by 
the station identification, this 
being part of the English 
Service for the Arabian Gulf, 

North  and  South  Africa, 
Europe and North America, 
scheduled from 1800 to 2100. 

Pakistan 
Karachi on 11670 at 1652, 

OM with songs, music in the 
Turkish  transmission  for 
Europe, timed from 1630 to 
1730. 
Karachi on 17660 at 1025, 

OM with a song in Urdu with 
local-style musical backing 
during the Urdu programme 
in the World Service to the 
UK, scheduled from 0715 to 
1100. Also logged in parallel 
on 15595. 

Sri Lanka 
Colombo on 4902 at 1904, 

continuous  chanting  in 
Sinhala by monks on a full 
moon day. SLBC Colombo is 
scheduled from 0000 to 0230 
and from 1030 to 1745 with the 
Home Service 1 in Sinhala. On 
full moon days there is an 
additional All Night Service 
from 0930 to 2400. 

North Yemen 
San'a on 9780 at 1526, OM 

with announcements in Ara-
bic, instrumental music in the 
local style then OM with the 
station identification in Ara-
bic. This is the Domestic 
Service which  is on this 
channel from 0230 through to 
2110  (to  2310  during 
Ramadan). 

USSR 
Radio Tashkent, Uzbekis-

tan on 9600 at 1425, OM with 
the station identification fol-
lowed by some local music, 
YL with the identification and 
announcements at 1430 at the 
end of the English prog-
ramme to South-East Asia, 
timed from 1400 to 1430. 

FREQUENCY COUNTERS 

EUROPE 
Albania 
Radio Tirana on 11985 at 

1419, YL with the station 
identification  during  the 
English  presentation  for 
Australia  and  South-East 
Asia, scheduled from 1400 to 
1430. 

Finland 
Helsinki on 6120 at 1955, YL 

with  station  identification, 
announcements and QTH at 
the end of the English prog-
ramme for Europe, timed from 
2030 to 2055. 

Norway 
Oslo on 6015 at 1959, inter-

val signal, OM with the station 
identification in English and 
Norwegian followed by the 
Norwegian  programme for 
Africa,  Europe and South 
America, scheduled from 2000 
to 2045. 

CLANDESTINE 
'Voice of the Libyan Peo-

ple' on 15040 at 1932, OM with 
a talk in Arabic, many men-
tions of Libya, the jamming 
being ineffective. Hostile to 
the present Libyan govern-
ment, this clandestine oper-
ates entirely in Arabic, the 
session reported here being 
timed from 1800 to 2000. 

NOW LOG THIS 
Radio  Los  Andes, 

Huamachuco, Peru on 5030 at 
0520, YL and OM duet, OMs 
promos in Spanish, OM with 
clear station identification. 

NOW HEAR THIS 
KTWR Merizo, Guam on 

11840 at 1015, OM with a 
religious talk in the English 
programme for Japan, timed 
from 0845 to 1030.  1:=1 

HIGH PERFORMANCE 
HIGH RELIABILITY 
LOW COST 

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

* Measuring typically 2Hz — 1.2GHz 

* Sensitivity< 50mV at 1GHz 

* Setability 0.5ppm 

* High Accuracy 

* 3 Gate Times 

• Low Pass Filter 

• Battery or Mains 

• Factory Calibrated 

• 1-Year Guarantee 

• 0.5" easy to read LED Display 

PRICES (Inc. adaptor/charger. P ft P and VAT) 

METEOR 100  (100MHz) 

METEOR 600  (600MHz) 

METEOR 1000  11GHz) 

£112.12 

£142.02 

£192.62 

Designed and 
Manufactured in 

Britain 

NOW AVAILABLE 
WITH 

T.C.X.O. OPTION 

Illustrated colour brochure with technical specification and prices available on request. 

Black*Star 
BLACK STAR LTD, 4 Stephenson Road, St.lves, 
Huntingdon, Cambs. PE17 4WJ, England. 

Tel: (0480) 62440 Telex: 32339 
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  NEXT ISSUE   
Radio& 

Electronics 
World For all aspects of practical amateur radio 

TO HEARD AND BACK 
Jim Smith P29JS gives an account of the DXpedition to this remote island 

in the Indian Ocean 

TX90 MODIFICATION 
A conversion to allow a domestic 'TV to be used as a video monitor 

PLUS ALL THE USUAL FEATURES! 
On sale 11 July 

To be sure of your copy, complete the subscription order 
form in this issue 

STEP INTO. . . 

ARE YOU INTERESTED IN ANY OF 
THESE SUBJECTS? 

• UFO Sightings • Mysteries of Outer Space • The 
Power of Pyramids • Achievements of Ancient 
Civilisations  •  Alchemy  and  Prophecy  • 
Surviving Prehistoric Monsters • Life after Death • 
Ghost Sightings • Standing Stones • Ley Lines • 
Earth Energy. 

Although  our  scientific  knowledge  has 
advanced so far that we are able to put a man 
on the moon, many of the mysteries that 
bewildered our ancient ancestors still baffle us 
today. 

Much  written  (and  even  photographic) 
evidence exists about phenomena that does not 
have a scientifically provable explanation. 

The  Unknown  examines  this  evidence. 
investigating myth,  legend and hoax and 
balancing this with the latest scientific research 
and findings to give readers a well-informed 
overall picture. 

DON'T MISS THE FIRST ISSUE - ON SALE FROM 27 JUNE 
 I . 

ST  iu,, 1985  85  p c : =7  

Exploring Strange Phenomena 

rTHE UNKNOWN SUBSCRIPTION' 
ORDER FORM 
TO: Subscription Department THE UNKNOWN • 513 London 
Road • Thornton Heath • Surrey • CR4 6AR. Tel: 01-684 3157. 

PLEASE SUPPLY (tick box - all rates include postage) 

Inland  World — Surface  Europe — Air  World — Air 
lyearrl 2.30 ..D  £13.10  fl  £16.70  E £19.90   

PAYMENT ENCLOSED: 
Cheques should be made pay. 
able to The Unknown Overseas 
payments  by  International 
Money Order or credit card 

CREDIT CARD PAYMENT: (tick box)  CI 

Card Number 

SEND TO: Name   

Address   

 Postcode   

Signature   
••• =II O M NMI  I M 
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FREE CLASSIFIED ADS 
PRES CIJUISIRED 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 tree 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 
• Valves, valves, valves! Many types new and old, 
even a few collectors items. Most newer types, 
£1.50 each and I will test before you buy. Contact 
GW4BZD, 8 Blaen Y Wawr, Bangor, Gwynedd LL57 
4TR, or tel: (0248) 361315 after 6pm. SAE for list. 
• Yaesu FT102 with AM/FM board, never Txed, 
boxed for last year. Immaculate hence £600. Neil 
GM1JTA Tel: (031) 229 8449 (evenings). 
• Attention 35mm slide enthusiasts/lecturers! 
Imatronix digital 2500S auto-dissolve projector 
controller for sale. Will flash, slow or fast cross 
fade two projectors automatically.  Including 
'optional' manual controller for effects. This 
represents over £200 worth of equipment. To you - 
£100 ono or WHY in the fields of amateur radio, 
SWLing. Handbook included, easily connected. 
Call in the evening please - crust-earning daily! 
Dave Gilligan. Tel: (01) 478 5903. 
• FLDX 500 HF Tx, 80-10m plus 3 spare bands, 
240W PEP £90.19 inch rack 2ft high suit base stn or 
rept £10. Datong speech processor £30. 2m 
Burndept B473 handheld Rx R5, S22, S17 no Tx 
xtals, + CCT and details and batteries £55. 1KW 
mains isolation transformer, new £15., all collect or 
post extra, Ben G4BXD. Tel: (021) 525 9772. 
• Yaesu FT101 HF transceiver £200 ono. Trio 
JR310 amateur bands Rx, £75 ono. Eddystone 840C 
comms Rx £75 ono. OKI Microline 80A printer 
(Centronics interface) £100 ono. Used 4CX250Bs, 
£4 each, tested. Much other equipment. Tel: 
Graham G4DML (0376) 27568. 
• Medical books and software: Microcomputer 
Programs in Medicine, Vol  I: appointments, 
patient record filing, utilisation, billing, graphs, 
statistics, linear curve fitting £50. Volume II: 
patient  history  taking,  respiratory  function, 
pediatric growth, obesity weight loss, analysis of 
variance, chi square £50. Computers in Medicine-
An Introduction, £12. Send for free list of software. 
Enlander, 4 Longbeach Road, London SW11 5ST. 
II Quad 9HIGL version for 20,15,10, eight resin 
coated bamboos, 8ft boom, cast alloy X end pieces, 
four tuned traps £50 ono or swap, eg power supply. 
G4SQA QTHr, tel: Peterborough (0733) 232211. 
In Wireless text books. Various titles including 
Practical Wireless Encyclopaedia, by Camm, 
Radio Engineering Handbook by Henney, Radio 
Upkeep and  Repairs  by Witts.  For further 
information tel: Reading 883799. 
• G4GOC ROM £25, two ICs for suitable TV £10 
ideal RTTY with Beeb. Tx and Rx. Split screen 
working. Store MSGs and type ahead. Going 
Amtor hence reason for sale. Tel: (0908) 313379 
(Milton Keynes) anytime. 
II Honeywell dot matrix printer 120cps £150. ICL 
letter quality printer with keyboard £75, both used 
with BBC. Tektronix 561A scope, manuals, probes 
£150. Marconi signal generator 4 to 12GHz £40. 
Intel 8086 and 8087 maths chip £40. Wanted G3LLL 
FT101 RF Clipper, BBC B, Sinclair QL, Black Star 
600MHz counter, SX400, AR2001, MMT432/144R. 
Part exchange with above. Tel: (07842) 51409 after 
8pm. 
• Standard C146A, FM handheld + Nicads, base 
charger £65, Yaesu FT202, two FM handhelds + 
charger, cases, mic £130. Trio 2300 £110/CRV46147, 
0.5 to 4MHz in 4 bands ex USN £50. Hall icrafters 
SX28A, needs work (capacitors) £55, SCR522 
transceiver 100 to 156MHz, various other military 
sets and accessories. Hall icrafters, Hammerlund 
RCA,  Eddystone valve  receivers  in various 
conditions. please telephone John Baker (01) 833 

3008. 
• Midland 3001 FM CB, less than a year old in vgc. 
Use it or convert to 10 metres. £16 post paid or will 
swap for selection of larger AF transistors, op-
amps, audio ICs. Will answer everybody enclosing 

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

DC-40t M AND CONDITIONS 
Advertisementswill be inserted in the first available IM O on &first comefirst 
served basis. We reserve the right to edit and exclude any ad. Trade 
advertisements are not accepted. 

SAE. S Williams, 55 Fairfield, Hebden Bridge, W 
Yorkshire HX7 6JD. 
• Scanner PRO-30 handheld hi, lo, VHF, UHF, air, 
mint condition with Nicads charger and helical 
£180 ono. Tel: Birmingham (021) 4215125. 
• Complete 934MHz station comprising 'Reftec' 
mark 2 transceiver + professional 7.5dBi col inear 
base antenna, 'Crest' SWR/power meter, additio-
nal external S-meter, 'Realistic' noise cancelling 
pre-amplifying microphone + magnetic mount 
3dBi mobile antenna £299, carriage extra or 
exchange for 'Icom' IC120 23cm transceiver in 
excellent working condition. Reason for sale need 
23cm urgently for forthcoming contest and XYL 
won't let me have both!! Mr Philip Lancaster, 
Ruislip, Middlesex. Tel: (01) 845 4008. 
• Softy Mk11 EPROM programmer £75. TR9000 
multi-mode, mobile mount, original packing, inc 
mains PSU £250. 40 channel CB handheld, helical 
aerial £30. Communication quality mic inserts, 
dynamic, new 5 for£1.00 inc p+p. Masses of surplus 
components, transistors, diodes, ICs, LEDs, capa-
citors, xtals, LDRs, switches. All new, SAE for 
complete list. Wanted 1155, AR88. GW8BXD, 
Edgecombe, 'Y-Maes', Llangynog, Carmarthen, 
Dyfed SA33-5BT. Tel: (026782) 432, weekends only. 
• Heathkit Rx, any offers. Also Colt Z10 AM/FM 
120 chan CB, any offers. Tel: Bob on Keynsham 
67737. 
• Stalker 9DX CB, AM, USB, LSB, FM, American 
legal FM, new condition boxed, £75.00. Also Rotel 
40 channel and communicator 40. Mobile aerial 
mag mounts all perfect, station closing down, must 
be seen to be believed, used only by one 
pensioner and looked after. Tel: (01) 550 3262, 
Ilford district. 
• Praktica Nova 1 camera, complete with tripod, 
telescopic lens, Rank Aldis flash unit, with various 
other attachments. All in vgc will exchange for 
amateur band receiver. Also have collectors item 
No2 box camera Brownie, offers please. A W Hyde. 
Tel: Pagham 3256 any time. 
II Eddystone 730/1A communications receiver 
0.48-30MHz, 5 bands complete with manual, good 
condition. £85. Hall icrafters S-38 communications 
receiver 0.55-30MHz, 4 bands, complete with 
manual, excellent condition. £55. Joymaster ATU 
and collapsible antenna 1.8-30MHz, nice condi-
tion. £30. AEC SWR50A 1KW SWR/power meter, 
new, boxed with instructions. £10. Sirignano 
G4FZG. Tel: Cheltenham (0242) 580329. 
• Acorn Electron software for sale. Chess, boxer, 
hopper, business games, Arcadians. All £6 each. 
Turn your Electron into a random Morse code 
generator, will help to get your G4, will send Morse 
at various speeds. Records all letters or numbers 
on screen so you can check. £2.50. Gino Martorano 
G4NNZ. Tel: (0664) 500228. 
• Sell ATU audio filter. Panel meters 100 and 200 
amp. 230V ac relays, valves, music colour 3 channel 
2500 watt. 4116 IC computer upgrade VOM and 
other items. Listening post clear out. Surplus 
items. Send SAE in N2 or 2 IRCs for list to: Rout, 
3/137  Champion  Street,  Christchurch,  New 
Zealand. 
• Dual band mobile. FDK 750E and 430 expander, 
2m and 70cm multimode FM/SSB/CW 1W and 10W, 
dual VF0s, repeater shifts, auto toneburst. Boxed, 
as new with handbook and mobile mount. Sold 
complete with diplexer and dual band mobile 
antenna. £350. J Taylor G1EJE. Tel: (05436) 72275. W 
Midlands. 
• Fujion RDF portable AM/FM/VHF. 6 volt battery 
or 6V dc marine 2m etc, new £65. Or WHY? Also 
Uniden CR202-1, new £125. Or WHY? Tel: (0274) 
676556 after 6pm. 
• FT790 70cm rig, excellent condition, without 
Nicads £190 ono, with Nicads (2.2ha), £230. Would 

swap for 2 FT708S 70cm handhelds or 2 TR2300s or 
a combination of both, or WHY? All cash only. 
Chris G1EZJ, 52 Spode Street (West End), Stoke-
on-Trent, Staffs ST4 4DY. Tel: (0782) 46570. 
IN Tandy model 100 portable computer, PSU, 
Centronics cable, original packing and manuals, 
plus fitted executive case. Sell or p/ex portable 
micro with CRT and disk drive; Kaypro, Osbourne 
or similar. Have modern Racal TRA906 SSB/CW 
transceiver, plus many accessories to sell or p/ex. 
Bob Sayers, 120 Sham Road, Redditch, Worcs. 
• EPROMs ex project 2516, 2716, 2732 and 2764, all 
erased and checked, some new 2764s. Tel: (0843) 
33398, after 6pm only. Ask for Don. 
IN Audio] ine home base, PT-345 FM CB radio. £60, 
or will exchange for any general coverage 
receiver, or 2m FM transceiver, 144-146MHz. 
Willing to pay small amount of cash if necessary. 
Please write, giving full details, plus telephone 
number and address, and you will be contacted. P 
Lomax, 43 Whittington Hill, Old Whittington, 
Chesterfield, Derbyshire. 
• Sonatest ultrasonic test scope, model TE/8, 
good working order, complete with battery 
charger box. Open to offers or may swap for plain 
scope or digital multimeter, or WHY? Please write 
to: Mike Day, 39 Valnord Lane, St Peter Port, 
Guernsey, Channel Islands. Tel: (0481) 26168 after 
6pm. 
• Circuit diagrams and service data for most 
British radio receivers from 1947-1957. Photo-
copying charge only. Send SAE or phone. A 
Calderhead, 27 Glencairn Drive, Glasgow G41 
4QP. Tel: (041) 423 1935. 
• Have MH473 DX-TV wide-band aerial, colinear 
elements covers bands 1-47.68, 2-175.230. Also 
200ft RG58U low-loss co-ax cable. Sell or swap for 
CB side-band rig or any scanner, or good radio that 
covers UHF and VHF air-bands 108 to 139. John, 71 
Harris Drive, Orrell, Bootle, Liverpool L20 6LF. Tel: 
(051) 922 9632 evenings. 
• G3VVW QSYing seeks offers, aerial installation 
of 2 x 4 guyed 56ft Western 3HD base bolted tower 
supporting Hy-gain 205BA, Moseley Elan 10/15 
beam, and on 16ft extension tubing 2 x 16 Tonna 
beams, rotated by heavy-duty Emoto, complete 
with separate co-ax and Emoto feed-lines, the 70ft 
to the shack. Two 240 ac motors with gearboxes 
raise and tilt over the tower. Also 56ft 4in diameter 
All mast in two sections guyed 2 x 3. R F G Thurlow, 
2 Church Street, Wimblington, March, Cambs PE15 
OQS. Tel: (0354) 740255. 
• FT290 multimode 2m. £220. Scarabs RTTY 
complete system for spectrum split screen 
version. £100. Realistic PR047 scanner crystalled 
70cm. £35. Midland FM CB. £25. Big Jim antenna. 
£30. 2m home base and mobile antenna. £40. Pair 
Sinclair ZX81s. £15. 30 Batfod Road, Harpenden, 
Herts AL5 5AT. Tel: Harpenden 64349. 
• Dragon 32 computer, plus RTTY cartridge 
software, books, mags, all vgc, boxed with all 
cables, plugs. £75 ono. Cowan, 20 Kaynsham 
House, Woodberry Down, London N4 2TX. Tel: (01) 
8023971. 
• Marconi signal generators type 801/D 10MHz, 
470MHz AM. £125. 1064B AM/FM 68MHz, 470MHz. 
£250. Maplin 600MHz counter built and calib. £150. 
Two Roband 1500 dc voltmeters, digital. £30 each. 
100m H100, unused. £60. Sharp M2713 computer 
with built-in printer, cassette, six games, tapes, 
manual, etc. 6 months old. £300. Discone aerial. £20. 
5-ele 2m aerial. £15, new unused, owner needs 
space. Bob Brown, 15 Windsor Place, Conon 
Bridge, Ross Shire, Scotland IU7 8BX. 
• Leak valve stereo amp with Goldring GL75 
record deck and (old) Sony cassette deck in large 
cabinet, complete with 'pair Leak sandwich 
speakers. £85. Tel: Brown. (0442) 59583 (evenings) 
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• Ferranti model 146 radio, ac, all wave, superhet, 
circa 1939, brown and cream plastic, excellent 
condition, full working order. £20. Tel: Wargrave 
2037 
• Unique opportunity to get on 934MHz for £150, 
with Reftec, new July '84. Very good working order, 
never needed service. Specially suitable p/pack 
available cheap. Full dimensions available to 
convert TV antenna to 934. C Dobson, 16 Lowick 
Road, Islip, Kettering NN14 3JY. Tel: Kettering 
2466 
II Racal  RA17L professional quality general 
coverage receiver. 0.5 to 30MHz.  Excellent 
condition, with dust cover and manual. £155. Tel: 
(0684) 295286 (evenings/weekends) 
O Disc drive Canon dual 40 track in office case 
with PSU software and new box of discs, cable 
suitable BBC Micro. £220. Tel: (01) 941 0505 

WANTED 

I Any 10m conversion details on the old AMs, or 
27MHz to 49MHz. Plus one pair of Starphones must 
be in working order, plus any service manuals. Any 
TV to video monitor conversion details on 12 inch 
B/W or 26 inch colour. Any CB manuals, circuits or 
service manuals. Tel: Derby 49390 daytime or write 
to Gef Ford, 42 Princes St, Normanton, Derby. 
II Wanted urgently KW2000B mobile PSU with 
manual if possible. Also good HF mobile antennae. 
Good price paid. A Mercer, 46 Highworth Road, 
London N11 2SH. Tel: (01) 361 1922. 
III Information  on  Siemens  S-H-Schreiber-F. 
Morse printer, T-typ 73, T184, PE211. Manual for 
Collins  AN/URC-32  radio.  John  Cooper, 
Churchfield Road, Outwell, Nr Wisbech, Cambs 
PE14 8F1L. Tel: (0954) 773558. 
• For B28 receiver, 5-pin power plug and socket. 
TCC electrolytic capacitor 8+8+8 400V wkg type 
CE22M. Six and twelve pin plugs for front panel of 
19 set. Power plug for rear of 52 set receiver. 

Service manual for receiver type R206. Steadman, 
4 Vineyard Way, Buckden, Cambs. Tel: (0480) 
810382 evenings. 
IN Video display unit QDM -9 No 61868 by 30 of 
Tokyo. I need info and circuit, will pay cost of your 
call and for circuit data. Please tel: (0706) 874928 
ask for Ted, after 6.00pm. 
• Space communications — information required 
on reception of communications from space 
shuttle and other current space projects. Please 
write airmail, all postage costs refunded. M 
Shepherd, 38 Weston Avenue, Mount Albert, 
Auckland, New Zealand. 
• I require one portable Pye PF-70 Series Tx/Ax, 
in working order, complete with xtals for use on 
the 70 centimetre band. Fair price will be paid. 
Around £50 price range. Wanted urgently: one pair 
of Pye PF1 pocket phones Tx/Ax, complete with 
xtals for the 70cm band. In working order, willing to 
pay up to £30. Martin c/o 4A Portwal I Road, Maida 
Vale, London W9. 
• Radio-Constructor wanted, volumes 1 to 5(1947-
1951), bound or not. High price offered! Marcel 
Volery,  Poste  Restante,  CH-8953  Dietikon/2, 
Switzerland. 
MI PF1 Pocketfone Rxs cheap, qty only. Sorry, 
cannot collect. 52 Spode St (west end), Stoke on 
Trent, Staffs ST4 4DY. G1EZJ (Chris). Tel: (0782) 
46570. 
II Books wanted: Bench Servicing Made Easy, 2nd 
edition, by Robert G Middleton or any other TV 
repair books considered. Please write: D Martin, 
29 St Johns Close, Leatherhead, Surrey. 
III Modern military manpack transceiver, Racal, 
Plessey etc. Have modern Racal TRA906 SSB/CW 
transceiver, plus many accessories, to sell or p/ex. 
Superb portable QRP rig.  Urgently require 
batteries, manual, any info on A41 No3 VHF 
transceiver. Bob Sayers, 120 B'ham Rd, Redditch, 
Worcs. 

• External 'T' plug wanted for Eddystone 'comm' 
receiver, model 840A. Will pay all costs etc. I 
Cobbold,  Warren  Lane,  Elmswell,  Bury  St 
Edmunds, Suffolk 1P30 9DT. 
• Wanted to complete military radio WS22 control 
unit F No2: aerial remote control unit J, aerial set 
unit J, transmitter 71083 plus coils, handbooks for 
WS1 and WS21. Good price paid for any of above 
items. Warner, 45 Eastry Close, Ashford, Kent TN23 
2RS. Tel: (0233) 36185. 
• Woden 240V in 400/0/400 200mA 4,5 and 6.3. 
Advance Voltstat 190/250 primary 64V, 300 watts 
output, 1 off QV06/20, pair CV345. Offers or 
exchange parVex for 1155, B0342N, B41. Tel: 
Whitlam, (0272) 842155 (Bristol area). 
• Pre-war wireless sets of moderate or small 
dimensions, preferably battery operated and 
portable. Working condition immaterial. Also 
wanted: Hacker radio in good condition. Tel: 
Reading 883799. 
II Details on conversion of Dymar 880 transceiv-
ers to 2m, any info, details, etc. Also any xtals for 
use in FDK Quartz 16, price negotiable. Would be 
prepared to purchase cheap Dymar 880 if price 
right! (Converted). Please contact Mr K Johnson, 
tel: Penketh (092572) 2998 evenings. 
• Yaesu FT225RD all mode 2 metre transceiver. 
Mr Elvin Bailey, 23 McCallum Gardens, Strathview, 
Bel Ishii!, Lanarkshire ML41 HD. Tel: (0698) 747448. 
• Valves: any quantity, Pip-Top to KT88 and all 
output triodes and transmitting valves. Clandes-
tine suitcase radio sets, working or incomplete. 
Also portable or compact military HF receivers, 
transceivers. Early wireless equipment, WWI 
military communications equipment, crystal sets 
and tuners, horn speakers, boxed components etc. 
Amateur, commercial valve receivers and early hi-
fi amplifiers, tuners, turntables, pick-up arms, 
heads, speakers. Please tel: John Baker (01) 833 
3008. 

FREE CLASSIFIED AD ORDER FORM 

Send to: Radio & Electronics World Classified Ads•Sovereign House • Brentwood • Essex• CM14 4SE 
Classification: (tick appropriate box) If you want to insert ads under more than one classification use separate 
sheets for second and subsequent ads 

For Sale   Wanted   

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

El 

Name/Address 
Postcode/Telephone 

USE SEPARATE SHEET FOR MORE WORDS 

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

CONDITIONS: Your ad will be published in the first available issue. We will not accept trade advertisements. 
We reserve the right to exclude any advertisement. 
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COUNTY 
GUIDE 

.111 

0000 

CHESHIRE 

DW ELECTRONICS G3 XCF 
Amateur Radio Supplies 

44?  71 Victoria Rd, Widnes  El o m 
Tel: 061 420 2649 

Open Mon-Sat 9.304 (closed all day Thurs) 
We supply YAESU, ICOM, Tonna, Jaybeam, 

Microwave Modules, Datongs etc 

KENT 
Thanet   
Electronics  CD 

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 

'mom' 

NOTTS 

R.A.S.(NOTTINGHAM) 
P Owen G8UUS 

3 FARNDON GREEN; WOLLATON PARK 
NOTTINGHAM: TEL: 0602 280267 

Open rues-Fri 10-5.30. Sat 9-5 
YAESU: FDIC: ICOM: TONNA 
WELZ: ANTENNAS & OWN 0W5 N.F 

SOUTH WALES 

SANDPIPER COMMUNICATIONS 
40 TREHAFOD RD, TREHAFOD, 
PONTYPRIDD, MID GLAM. 

AERIAL SPECIALISTS AMT RADIO, SATT a PMR 

SAE FOR LISTS 
TEL: FORTH 685515 and 0685/870425 

COUNTY GUIDES 
FROM ONLY £I3.16 PER MONTH 

Take advantage of this 
simple,  economical  and 
rewarding  method  of 
advertising by filling in the 
form below. 

SURREY 

GUILDFORD COMMUNICATIONS 
34 Aldershot Rd., Guildford 

Open Mon-Fri 8am-6.30pm  Secondhand wanted 
Sat 8am-5.30pm  0443474434 

FDK 
TRIO 

ICOM 

ASDEN 
TO TSUKO 

ciW 

WEST MIDLANDS 

CENTRE ELECTRONICS 
345 itookfleld Rood, Yardley, Blesinghom 225 &W 

Specialists In the sale and service of Ex Government and 
Vintage Radio and Teat Equipment. (Many spares in stock). 

Telephone onquIdos to 0676 32560 

Special delivery 
service 

Shop open Thursdays. Fridays 
and Saturdays 

Telephone 
the advertising 
department on: 
0277 219876 
for details 

0%. 

A 
4.0 

L L 

XXX ADULT VIDEO CLUB 
For the genuine adult films. Available only 
from ourselves. Ring 

0924-471811 (24hrs) 
For the Inti mate details or write 

A D UL T VIDEO CLUB 
P.O. Box 12, Batley, W. Yorks. 

COUNTY 
GUIDE 

YOU ARE UNDER STARTERS ORDERS 

For the biggest Mobile Rally in the South of 
England on July 14th, 10am to 5pm at the 
Brighton Race Ground. Huge 'Bring & Buy 
Stall', 20,000 sq ft under cover exhibition area, 
plus attractions for the XYL and children, 
restaurant facilities. The Rally which caters 
for the whole family. Talk In S22 and 3.5 Mhz. 
Admission £1 children free if accompanied by 
an adult. For further details ring 07918-5103 

Ad sizes 
20mm x 59mm -- single County Guide 
40mm x 59mm = double County Guide 

Total 
prepayment 
rates 

LECTRONICS WORLD COUNTY GUIDE 
TO: Radio & Electronics World • Sovereign House • Brentwood • 

Essex • CM14 4SE • England • (0277) 219876 

Ad space 
single 
double 

3 issues 
£.47.00 
E94.00 

6 issues 
£.88.00 
£176.00 

print your copy here 

12 issues 
£158.00 
£316.00 

NUMBER OF INSERTIONS REQUIRED 
Single County Guide  3 

Double County Guide  3 

PAYMENT ENCLOSED 

£47.00....El  6 

£94.00.... 0  6 

01 11 

 £88.00.... 0  12  £158.00... 0 

 £176.00.... 0  12  £316.00...41] ' 

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

Conditions — Payment must be sent wIlti order form. No copy changes allowed. Ads accepted subject to our 
standard conditions, available on request. 

Registered No 2307662 (England) 
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A 
Armstrong 

Kirkwood 

Developments 
10, Willow Green, Grahame Park Estate, London, NW9. 

Tel: 01-205 4704 

VHF/UHF ABSORPTION WAVEMETER 
Covers 120-450 MHz. Extremely sensitive. Low-profile. Re-
quires PP3 battery  £24.95 

HIGH PERFORMANCE RF FILTERS 
SLIMLINE, ATTRACTIVE APPEARANCE 

Used by Britistaelecom,Tharn-EMI,ITT,Telefasion,Granada 
etc. 

Standard range terminated in Belling Lee plug/socket 
(750hms) - others to order 

Model TNF2 Tuned Notch Filters (Braid & Inner) for 2, ln 15, 
20 Metres & CB (state which)  E7.75 
The TNF2 range have a very low insertion loss and very high 
rejection over the band for which they are supplied. They are 
the best possible answer for aerial borne interference from a 
single known Reticency or frequency band. 
Model IrilF1-70cms Notch Finer Omer  £6.75 
Model Bet &old Breaker   16.78 

Aiso available, 3 High Pass models end a "Radar Blip" fitter for 
VCRs. Please send A4 or £4 stamped addressed envelope for 

fitters data sheet and price list 
All items are manufactured by AKO in UK and carry a two year 
guarantee plus 14 day money back promise (no reason 

required). 
Items usually despatched within two days from receipt of 

order. Prices include VAT, postage & packing. 
(Prap.) J.W. ARMSTRONG 

ALSO AVAILABLE FROM MOST LEADING 
AMATEUR RADIO DEALERS 

PNP Communications 
Modular Terminal Units for 
RTTY - MORSE - AMTOR 

PL1 RTTY mod/demod  £14. 50k £18.50a 
MF1 Morse demod  £12. 50k £18. 50a 
FP1 Power supply/amp  £11.50k £14. 50a 

a = assembled PCB, k = kit of parts. 
Software available for: Dragon VIC20, CBM 64, 
BBC, Amstrad CPC464, Acorn ATOM. Please add 
VAT at the current rate. 

ACCESS & VISA welcome 
62 La ms Avenue, Newhaven, East Sussex ENS 9136 

Telephone: (0273) 514465 
LARGE SAE for full catalogue 

G4BMK RADIO SOFTWARE 
DRAGON/TRSeoC -  + ASCII CW AMTOR. 

Return old RTTY program with £5 for upgrade to mk3 RTTY+ASCII 

Return RTTY/CW cart. with £25 for the addition of AMTOR s/w 

CW Tutor Tape E6.50 

CBM64 - RTTY- tape Eli disk £14 
CBM64 - CW Tx/Rx tape £10 disk £12 

VIC20 - RTTY - tape DM 

ATOM - RTTY - Utility ROM £16 

All are split-screen type-ahead. 

State callsign (if any). SAE for details. 

GROSVENOR SOFTWARE (REW) 
22 GROSVENOR ROAD SEAFORD SUSSEX BN25 2BS 

Tit (0323) 893378 

TELECOM EXTENSION SOCKET KIT, 
includes  10m  cable,  clips,  socket  & 
diagram £6.95. Send S.A.E. for full Ilst. 

Cabelec, 14 Tillman Close, 
Greenley, Milton Keynes, MK12 SAG 

AERIAL BOOSTERS  Nut to the set Milne 
wiernmer TV, gain about 20db8, Tamable over the complete 
UHF TV band M ee £31.70 
114.4111 W11 RADIO, gain about 14dba, when WI he off position 
connects the aerial direct to the radio £7.70 
All Boosters we make work Ott a PP3/006p/ e 2 type battery or en 
to 14vDC. PAP 30p pee order. 
Wecerenle Illegorder, SS Midge Street, Rendbodegn, 

Lanes 111.0 9A0. Tel 1070882) 3038. 
SAE Leaflets. Access/Vlsa cards welcome. 

UNIDEN CR-202 1 
COM MUNICATIONS RECEIVER 

150KHz-29999KHz. AM/SSB/CW 76-108MHz. FM 6 memory 
AM,6 memory. FM, auto scan, digital tuning, LCD. Supplied 
with mains PSU. 

£188.74 Inc VAT and carriage 
For full illustrated tech. spec. S.A.E. 

LILA. ELECTRONICS, Orford, Woodbridge, Suffolk 
Tel: 039-48 498 or 328 

MORSE TUTOR 
£4.00 on cassette. M OO 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, St. Mary, Jersey, C.Islands 

Telephone (0534) 81392 

NI-CAD BATTERYS 
AA,500 MAH  £1.00 
C1200 MAH  £2.00 
01200 M AH  £2.20 
PP3110 M AH  £41.80 

P&P 40p, Free price list available 

SPECTRUM RADIO 8 ELECTRONICS LTD 
36 Slater Street, Liverpool 114 4BX 

TEL: 10511 709 4628 

RADIO AND FtTTY BOOKS NEW BOOKS 

GUIDE TO UTILITY STATIONS 1985 
Lists 14,746 SW frequencies, 4,130 RTTY stations, 
3,194 Callsigns plus  much  more. The most 
comprehensive frequency listing book available. 
£16.00 + £1.30 p&p 

MAR T = RADIO HANDBOOK 
New guide to coastal stations listing hundreds of 
frequencies worldwide £9.50 + 65p p&p. 
ASK FOR FREE CATALOOVE OF NA M NEW BOOKS 

INTERBOOKS 
(Formally Mterproduct Ltd) 

Dept RE1 Stanley Perth PHI 41302 
Tel: 073882-575 

M ORSE READING PROGS 
Work on clean signals, without hardware interface. 2X81 1K 
UNEXPANDED MEMORY. Translated code, with word and line 
spaces for easy reading. Automatic scroll action. £7.00 dol. 
SPECTRUM 16-481( Scroll action with 10 page scrolling memory. 
instantly accessible page by page 18.00 inc. All types variable 
speeds. Feed signal direct into EAR socket. 

Pinehend Dela Nudes, 811 Pinehural Pot, Wed Need 
ellneeme, Dared 51 0* 00P 

-A- SERVICE M ANUALS -or 
For ALL electronic equipment. Any age, make, model. 
Amateur Radio, Test Equipment, Televisions, Colour & 
Mono, Vintage Wireless, Audio, Music Centres, Video 

etc. Thousands stocked. 
see enqukies and quote BY RETURN. 
IAMMITRON TECHNICAL SERVICES 

DEPT REW,  Cherry Tree Rood, Chinnot, Oxon, OX9 40Y. 

Electronics 
World For all aspects of practical amateur radio 

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 - 0.15, 6 - £8.65, 12 - £7.75. 

McMichael A.R.S. Home 
Counties 

MOBILE RALLY 
Sunday, 21st July, 

at 11 a.m. 
Sefton Park, Bells Hill, 
Stoke Poges, Slough 
Talk-In on S22 & SU8 

rommoommo mmommin ummoommmismosommil 
I RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM 

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

LI I 

I PLEASE RESERVE  centimetres by  columns 

• FOR A PERIOD OF 1 issue   3 issues  D 6 issues  0 12 issues   

• COPY enclosed  0 to follow  0 

I PAYMENT ENCLOSED: 

I CHARGE TO M Y ACCOUNT 

I COMPANY 

I ADDRESS 
I SIGNATURE  TELEPHONE   

li mummi m miliNliii m1111 •111110 • • • • • • • rni u m m d 

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

JULY 1985 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement  65 



ADVERTISERS INDEX 
A.R.E. Communications   18 Keytronics  12 

Beechcraft  11 
Blackstar  60 

Cirkit  15/28/40 
P.M. Components  30/31 
Cricklewood  15 

Dataman  67 
Display Electronics  48/49 

Edwardsch i Id  54 

Grandata  24 

Harcourt Systems  29 
Hart Electronics  58 

Radio& 
Electronics 

World, For all aspects of practical amateur radio 

Reltech  15 
Riscomp . ,  11/22 

Sendz Comp  68 
Severn Trent Water  37 
South West Aerials  37 
Steinel U.K. Ltd  32 
C. R. Supply Co  11 

Thanet Elec  6/7 
Timestep  41 

Uniace  10 

Reg Ward  15 
R. Withers  2/37 

ADVERTISING RATES & INFORMATION 
DISPLAY A D R A T E S 

series rates for consecutive insertions 

depth m m a width min ad space 3 issues 6 issues 12 W IWI 1 issue 

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 £145.03 £125.00 

128x 1860r 263x90 
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 
depth m m a width min 

128 x 186 or 263 x 90 

297 x 210 

ad space 

page 

1 page 

SPECIAL POSITIONS 

DEADLINES 
Issue colour & mono proof ad 

colour rates 
exclude cost 

of separations 
series rates for consecutive insertions 

1 issue 3 issues 6 issues 12 house 

f420.00 

£810.00 

£395.00 

£760.00 

£375.00 

£730.00 

£335.00 

£650.00 

Covers.  Out ide back cover 20% extra, inside covers 10% extra 
Bleed:  10% extra  (Bleed area = 307x 220) 
Facing Matter:  15% extra 

*Dates affected by public holidays 

mono no proof and email ad mono artwork 

Aug 85   

Sep 85 

Oct 85 

Nov 85 

13Jun85   

 11Jul85   

 15Aug85   

12Sep 85   

19Jun85   

17Jul 85 

21 Aug 85 

Sep85 

on mile there 

21 Jun 85  11Jul85   

 19Jul85  8Aug85   

23 Aug 85  12Sep85 
20Sep85  10 Oct 85   

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 it 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. 

co 
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 
PAI7ADIT 
Above rates exclude VAT. 
All single insertion ads are accepted on a pre-
payment basis only, unless an account is held. 
Accounts will be opened for series rate advertisers 
subject to satisfactory credit references. 
Accounts are strictly net and must be settled by 
publication date. 

Overseas payments by International Money Order. 
Commission to approved advertising agencies is 
10%. 

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

POI FORDO{ affoemAnoti CONTACT  available on request 
Radio & Electronics World, Sovereign House, Brentwood, Essex CM14 4SE. 
(0277) 219878 
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tools 
for 

micro engineering 

.DATA, MAN 
Lombard House, Cornwall Road, 
DORCHESTER, Dorset DT1 1RX 
phone 0305 68066 telex 418442 

AFFO-i]AlEAT 
Diagnoses bus troubles 
Helps mend micro boards 
Z80, 6502, 6800, 8085 

All covered by one product 
Disassemblers included 
Plugs into micro socket 
Hand-held probe identifies 
ADDRESS. DATA and CONTROL 

lines at a touch. 

Prints a memory map 
of an unknown system 
showing ROM, RAM, I/O 

and EMPTY ADDRESSING SPACE 

LOGS all tests and responses 
on PRINTER and ALPHA LCD 

Non-volatile memory 
retains test sequences 
CHECKSUMS, RAMTESTS, 

READS/WRITES MEMORY & I/O 
Reports location of SHORTS 
on ADDRESS and DATA busses 
Prints out memory contents 
In ASCII, HEX or SOURCE CODE 

You cannot expect to mend 
microprocessor products with 
a meter and a scope. 

How many repairs would 
pay for your SuperDOC? 

SuperDOC.. £ 39 5 

FAST :NW/ HOG-iAV 
Copies eight EPROMS at a pass 
all 25 and 27 series up to 27256 
EPROM type is set by switches 
erasure is checked automatically 
control is simple  two keys 
Alpha liquid crystal display 
checksum facility 6 hex digits 
FAST or NORMAL programming 

PLUS VERSION also has: 
serial R5232 program & check 
CTS or DSR handshake 
ASCII, SIMPLE HEX, INTELHEX 
MOTOROLA S or TEKHEX 

GANG— OF— EIGHT 395 
GA NG- OF- EIG HT plus  445 

Li 
Displays HEX on standard TV 
with text-editing facilities 

inserts and deletes 
shifts and copies 

bytes and blocks of code 
EMULATES EPROM in circuit 

using romulator lead supplied 

Uploads and downloads 
using serial and parallel 

routines - R5232, Centronics 

PROGRAMS & EMULATES 
2716  2732  2532 

Useful for development 
particularly for piggy-back 

single-chip micros 

Adaptor is available 
to program 2764 & 27128 

"Our expensive equip ment 
stays on the shelf 

for weeks - but SOFTY 
is used every day -

-- says big-budget custo mer 

SOFTY. .£195 
ADAPTOR... e 25 REFUND 

Z5 
rs 

T,TO 
Designed for Schools Council 
to teach 280 machine code 
MENTA uses TV for display 

shows STACK & PROGRAM in HEX 

Editing facility includes 
direct keyboard ASSEMBLER 
RS232-output DISASSEMBLER 

Used to write & debug 
short machine-code routines 

MENTA is a complete 
controller with 24 bits of I/O. 

used for ROBOTICS 

TEACHER's GUIDE, PUPIL READER 

MODULES (e.g. A to 

AI NT A 
D) available 

£99 

COVP,T AKAI\S 
-ring for our BEST OFFER 

OLIVETTI M 21,  M 24 
with 10MB hard disk if req. 
AUTO-CAD & hdr24 created this AD 

also EPSON PX8 

EPROM ERASERS from e 39 
TRY IT 

GUARANTEED 
less postal expenses, if goods returned intact within 14 days 

P RO D UC T  IS  U S UALL Y IN  S 7'0 C K 

TODA Y DESPATC H Is P O S:5II3L E 

PHONE FOR A LITERATURE PACK 
VAT must be added to • ices 

VISA 
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SAA.5000A  C1.50 
SAA5012A  M OO 
SAA5020  £3.50 
SAA5030  £5.00 
SAA5040  £3.50 
• SAA5040A  C4.40 
SAA5050  £3.50 
SAF1032p  £2.50 
SAF1039  £2.00 
SAS560  CLOG 
SA5660  £1.00 
SAS670  £1.00 
SL931B  C4.50 
SL918  £4.50 
TA7122  £1.15 
TAA320A  110 p 
TAA470  C1.30 
TAA570  715p 
TAA611B  300 
TAA621  £2.00 
TAA661   
TAA641   50p £1.50 
TA7117   
TA7120P  50 P 

50 9 
TA7315AP  SOP 
TA7607 AP  409 
TA71309P  SOP 
TBA120A  &OP 
TBA120AS  50P 
TBA120SA   
TBA120B  40P 
TBA120SB  40 50 

40P 
TBA12060  C1.00 
TBAS120U  75P 
TBA1200  30P 
TBA120C  40P 
TBA1441  £1.00 
TBA231  TOP 
TBA3950  SOP 
TBA3960  £1.00 
TBA396  71 111 
TBA440P  £1.00 
TBA1440C  £1.00 
TBA4800  £1.00  
TBA520  £2.00  
TBA530  £2.00 
TBA540  £1.043 
TBA5500  £1.75 
TBA560C0   
TBA570  £2.00  £1.50 
1BA62 5  SOP 
TBA1341  152.00 
TBA651   
TBA673  m M OO oo 
TBA720A  £1. 30 
18A7500  £1.50 
TBA780 .... ...... ......  C1.50 
TBA800 .. _ ...... .....  - • •• • 50 P 
TBA810AP ........... ......110p 
TBA8106 ............... ...... 30p 
TBA820. ................  -809 
TBA890  M OO 
TBA900  £1.50 
TBA920  £1.50 
15A9200  £1.50 
TBA950  £1.50  
TBA9900  £1.00 
TMS1000NL  £2.00 
TMS1943 clock chipC1 .00 
TMS9980  £4.00 
TMS9901  £1.00 
TMS27161L  £1.00 
TMS3529  £1. 00 
TMS3720ANS  £2.00 
TMS4014   
TX-012  CI AO 
1MS9902  £1.20 
UL92216  l ip 
SN29848  SOP 
5N29770BN  £1.00 
SN29771BN  £1.00 
SN29772BN  M AO 
SN7402N   
SN7472N  £1.00 

C1.00  
5N741 07  £1.00 
8N74167 ..... ..., 70P 
8N7472N  20P 
SN75108AN  C1.00  
SN76001  C1.00 
SN76003  C1.00 
SN76013ND  £1.50  
SN76018  £1.00  
5N76008  £1.130 
5N76023N  £1.50 
Ns 76033 -  Ctso 

Diodes 
BY127   
BY133  10P 

10 P 
BY134   
BY164  ..._10 P 
BY176  ...__..P 
BY  179  ..9 40p 
BY184  25p 
BY187  10p 
BY190  40p 
BY196  30p 
BY198  10p 
BY204/4  Sp 
BY206  8p 
BY208/800  Sp 
BY210/400  5p 
BY210/803  10p 
BY223  80p 
BY224/600:4.8A/ 
600v bridge  C1.00 
BY226  15p 
BY227   
BY228  ..„15P  

...,_-• BY229/400 20p 
BY237  ...._ 
BY254  '01 
BY255   
BY298  W 5. „.. 

BY299    1 0p 
BY406   
BY527  _89  
BY4074  .4•P  10p 
G11 470M/250V SP 

£1,00.• 
Min 12volt relays  75p 

R1038  sop 
91639  sop 
92009  sop 
R 2010b  £1.00 
R2029  oop 
R2210  sop 
R 2257  ssp 
R 2265  spp 
92305  sop 
R2306  8op 
92322/2323  pibli 80p 
R2323  1111p 
R2396  50p 
R2461  SOp 
2030   50p R 

92443=B0124  400 
92737  40p 
92738-11P41  30p 

R2775=TIP41c..... ....... .40p 
R3129=TIP47   
S 20080  SOp 

2SC940  C1.00 
BU 105/04  80p 
BU 108  £1.00 
BU 124  50p 
BU 126  80p 
BU 180a. ................  015p 
BU 204  70  
BU 2C6   p 
BU 206  £1.00 

£1.00 
BU 207  £1.01) 
EIU 208  SOp 
BU 208 on heat sink  70p 
BU 208A  £1.10 
BU 208D  90p 
BU 222  £1.00 
9U326  £1.042 
6U407  410p 
BU 426V  60p 
BU 500   
BU 508A  £1.10 £1.20 
BU 526  73p 
BU 807  £1.00 
BU 824  £1.30 
BUW 84 
BUY 71  C1.00 
TIC 106A  30p 
1IC116m  40p 
TIC 1113n/Y 1003._  35p 
TIC 126N   
TIC 206m  40p 90p 
TIC2256  40p 
110226E 
TIC 2213m  30p 
TIC 236in  30p 
TICV 106D 11092 case 
2/4/400V). ..........  lop 
TIP 29 .  
TIP 30 . 35p 
111,30A  36p 
TIP 30B....... ........... ...  40p 
TI P 30C .. ..... ....  45p .. ..... ..   
TI P 31   
TIP 32  25p 
TIP 33B ..... . ..... .......   50p 
TIP 33C . .  70p 
TIP34A....... .......... ..  50p 
TI P 34B  600 
TIP 34C  70p 
TIP358  50p 
TIP 35C ....  70p 
TIP 350 . SOp 
11P36  SOP 
TIP 36C . ..... . 70p 
TI P 41B  40p 
T IP 41D . 70p 
T IP 42/BRC 6109 .....  30p 
TI P 48 .. ...... ... .. .....  40p 
11P49 . ... .....  30p 
TI P 57 .... . 30p 
TIP 100 ... ...... .... ...... ..  30P 
TIP 102  .... . 30p 
TIP112  30p 
TIP 115  50p 
11P117  50p 
TIP 120 
TIP 125   35p 
TIP 130  30p 
11P131  2.5p 
TIP136  300 
TIP 140 

TI P 2955 . ..  .35p 
T6032   900 
16036  40p 
16040   40p 
76047   40p 
16049   40p 
T6051 ..  40p 
T6052   40p 
19004 ..... . ..... . 40p .... .....   
19006  40p 

rrx 102c  10p 
ZTX 107  10p 
rrx look 
ZTX 109k  Sp 
ZYX 213   5p 
- ZT0341  .10p 
ZTX 342 .... ............... ...... 10p 
ZTX 384   lov 
ZTX 451  10p 
rrx 55o . ..... ..... ..........  top 
MJ 2253  14 
MJ 3040 
MJ 2209 
SP 8385. 
SAB 3205  itoo 
SA B 4209   C1.00 

SPECIAL OPFER CVC21 
Chasis complete ...... C35 
Computer Transformer 
20v/2.25A; 20v/I.5A; 17/5A; 
19/5A; 213/05A  £3 
Mains ViewData 
Torroidals  £2.75 
240V/240/6V/4 amp/6v 
500m/a in / out 

B0517..... ................  30p 
BD 519 . 30p 
80534   
BD 544  30p 30p 
8D595  30p 
130610.  30p 
B0646..... ...............  30p 
B0676.... .................  30p 
8D678  30p 
B0681...... ................  30p 

Voltage Nausnason, 
+5V/UA78P05SC  30p 
-5 V/LM79M050P  23p 
-8V/79M08c ..........  30p 
+6V/78M06c ...........  30p 
+10v/78LA10  20p 
LM 337.   30p 
LM 342/18  30p 
LM 34075.0  50p 
+12V/LM 340712 .....  50p 
+15V/78M15.   15p 
+18V/M078M18  20p 
+24V/78M24. ..........  30, 
MC 7724cp.... ...........  40p 
M07824  4Op 
Ti s go ..... ...............  lop 
T1951 .... .................  20p 
TIS 92 .... .................  20p 
TIS 93  20p 
U 19885  sp. 
U3832  iiil 
U3845  Isp 

MR 508 .... ...............  10p 
MR 501 .._ ................  10p 

R502  100 
091 719  300 
YF 1202  10p 
YF 1204  10p 
YF 3126  40p 
YF 3214  40p 
YX 10  SP 
YX 36/600  Sip 
YX 38/300  2.5p 
YX 49/600R   
YX 55/350  75p 10p 
YX 55/6000 (Bead)._ lttp 
YX 71/350   
YX 71/600  50p 
YX 72/300  20p 
YX 36/600  50p 
YV958  10p 
VY95C  12p 
YZ 106  too 
PW 41  lip 
YW 56 2/A1000vG11.... Sp 
ZU 15/24  54p 
ZY93c75  500 
ZV 15/18  300 
ZV 15/30  30p 
ZW70c6v2  10p 
ZX 79.3v  10p 
0414  lop 
C416  lop 
c o  Sop 
0454  lop 
C455  isp 
C456  13p 
C460  asp 
0462  lop 
463  lap 
0478  igp 
C527  .10p 
0532  lop 
cs4a  lop 
C547  flip 
C548  Isp 
C556  lop 
C557  lop 
558  lop 
C559  lop 
0535  lop 
X31.._... ...............  259 
X32/36 pair  75p 
CX32  25p 
D116 ..... ..... .....   23p 
0124  50p  

0124 (metal) .........  80p 
0130Y....... ...............  23p 
0131 ... . .....  30p 
D132/238  sop 
D135  25p 
D136 
D138  sop 

0182 . £1.00 
0183  70p 
0202 

D221 . 20‘, 

0228  30, 
0226  Sop 

0239 .. ..  lip 
0243c  33p 
D244 . ....   sop 
D250a ........ ...............  30p 
0252 ...... ..... .....   20p 
02536  sop 
13331 . , 20p 
D332 . ..... . .20p 
D373b.........   20p 
0416  222 
o  sip 
D437  25, 
D439 .   50p 
13501  30p 

858   30p 
F871...   30p 
F839   15p 
F952   ..7p 
FR79   15p 
FR81  15p 
FR87..   10p 
FS60   
F142 . ...   20p 
F694  lop 

F760  30p 
5p FT34  1 

FT84  - ...... - ...  ep 

FX29  30p 
FX84  25p 
FY50 ......... ...............  15p 
FY52  20p 
FY90    25p 
LY49  25p 
PW41  5t5p 
RC116  25p 
RX43  13p 
RX48X  100 
RY56  alp 

SY79  lop 
SY95a ..... .........   10p 
TY80  20p 
S019  17p 
SX20......... ...............  179 
FT3055  _sop 
TCE82  sop 
2N930  5p 
2N2221 ............   3p 
2N2222 ..... .........   43p 
2N2906. ..... ... ........... ...... 10p 
2N3055  ....... 40p 
2N3566   
-2N3702  lop 
2N3711  10p 
2N3583  sop 
2N3904 .... .  15p 
2N4355  40p 
2N4442  m oo 
294444  m oo 
2N5296   40p 
2N5983  30p 
2N6099  sop 
296109  43p 
2N6130  50p 
2N6133 ............  20p 
2N6348  Pop 
2N6399 ... . . ......... ..........  100 
20 2N6099 
on heat sink  50p 
2SA437.............  20p 
26B407 Sanyo 
TO3  10p 
2SB474  30p 

255566  10p 
2S0381  10p 

2SC458  50p 
2SC515  10p 
2SC732  lop 
2SC733  10p 
2SC1030  C1.00 
2SC1172A  10p 
2SC1173  lop 
2S01419  2op 
2SC1546  2op 
2SC1725  20p 
2SC2068  20p 
25C2073  59 
2SC2122 A  atop 
2602229  15P 
2SC7350  15p 
2613180703 80v/6A  15p 
6A  15p 
260200  £2.00 
2SK30A  10p 
BC107  10p 
BC108  10p 
BC109  Sp 
BC113  1 0p 
BC114   
8C115  10p 
BC116  10p 
BC117  20p 
60119  SlOp 
BC125  10p 
6101213  10p 
8C139   
BC140  20p 
BC141  25p 
BC143  23p 
BC147  10p 
60148  10p 
BC149  10p 
60153  10p 
6C154  10p 
BC157a  10p 
BC158  10p 
BC159  10p 
60160/16  2.5p 
60171  10p 
BC172  10p 
BC173  10p 
BC174  10p 
B0183  10p 
60184  10P 
BC204   
BC207  1°P  

10 P B0212  10P 

6C213  100 
90214  10p 
9C237  10p 
EIC238  Sp 
BC239  10 11 

 Sp 
B0251 _1°2 

 -,,,p 
B0262  lflp 
8C263b  20p 
60294  30p 

BC300   

BC303  30p 
B0307  7p 

 7p 
BC309  10p 
BC327  10p 
80328  10p 
BC328/338 pair  lip 
60337 .... ..... ...... ..........  10p 
B0338  10p 
80347  10p 
8C349b  10p 
B0350  20p 
60365  lOp 
B0384  109 
B0394 .  10p 
B0413  105 

SN76110N  £111°  

8N76131  Sop 
SN76141N  £1.00 
0N76228.................... £1.00 
0N76227N  Wip 
SN76228N. . C1.00 
SN76270  C1.00 
SN76532N  50p 

S976545  £3.50 
0N76546  £1.00 

8N76552  30p 
SN76570  £1.00 

5N76650  ........................s op 

SN76620AN  50p 
SN76666  . 
0N76705N  £1.00 
SN7670N   
sNr6708AN .  73p 
SN76720  £1.00 
UA783P3C  40p 
511 55 4452 40p 
87138/10A  70p 
B1146  aop  
TBA5400... ........... .... £1.50 

 21.00  

TCA2700  C1.00 
TCA640   
TCA660  £1.130 
TCA2706   
TCA27000  £1.012 . 
TCA740.  .21.34) 
TCA800  £4.00 
TCA830   
TCEP100   
TCE12000  £1.130 
TDA440 0  21 ,0 

TDA1003A  £1.00 
TDA1010   
TDA1060A  £1. 50 
1DA1072. ..........  C1.00 
10A1151  30p 
TDA1170............. ..... .£1.00 
TDA1190...  .C1.01) 
TDA1200  75p 
TDA1327A  .C1.00 
10A1365 . £3.00 
10A1412  50p 
10A2003  80p 
TDA2004   
TDA2010   
TDA2140   
TDA2O3O  £2.00 
10A2525   
T0A2640  £2.00 
1DA2522  £1.01:1 
1DA2530  £1.50 
TDA2532  C1.00 
TDA2540  80p 
10A2541  £1.00 
T0A2571A0  £2.50 
10A2575A  £1.00 

10 Mixed 
TV & radiOspeakerS 

£4.00 
2X Hi-Fi PhilipS Car tune 
hveeter EN8320C10.00 
ITT CVC45 8 way resistOr 
torn/cap  £3.00 
4700/10VX 10  502 
68/16 x 10  50p 
150/16 x 10  50p 
47/25 x 10  50p 
220/25x 10  50p 
1 /250x 10  50p 

G8 Speaker  C1.00 

TDA2581.... .......... ..... C2.50 
T0A2590  £1.00 
10A2593....... ...... .  C1.00 
TDA2560..  50 p 

TDA2611A  £1. 00 
TDA2611A0 ........  £1.00 
T0A2653...... ..... ...  C1.0C1 
TDA2002  C1.00 
TDA2640.. ...........  22.00 
TDA26130... ..... . ..... __CLOS 

TDA2593 ...........  21.30 
TDA3190. ..... . .....  C1 .00 
TDA3560.. ..........  C4.00 
T0A35710  £1 50 
T0A9403 .. . ........  23.00 
TDA3651A0 ......  C3.00 
UPC1365  £3.00 
SN74LS125AN .....  .. 30p 
0N174LS 248  oop 
SIL4516  aop 
SN16861NG.  sop 
5N16862AN... . .... CLOP 
SN16964AN  sop 
SN29764AN ...... ........£1.00 
UA721  qop 
UA7300  qop 
mjEsoss. ..... . ..... ....... si  .00  
MJE2801  30p  

"1E2555-  ........... ----- " P MJE13005 
San ikron Diode  355  
SKE2G2/04.... ..... ... .....  30p 

Philips Cartridges 
GP422 (4CH) .. £15 00 

GP412/11 ..... .......... f6.00 
Gp406  .. ... ce  00  

......... • • • - • - -  • 

Thansisters 

Up 

Unit 

.022/Ikv 

Mode m Line Ter minal Unit V M65001 with data 
and new plan plug £15.00 

PHIUPS DIY HOME SECURITY ALARMS KITS 
Send for details. Prices £54 to £112 

8000/30v  50p 
470/40v x 10  E1.00 
v./100v x10  E1.00 
100/350v  70p 
400/350v  70p 
47/500v  250 
1/600v  25p 

10p 

M C Hitachi 
V/Cap tuner, after 1979 
series  CS.00 
6 Push Button Unit for 
GEC 2100 Series 
Replacement for Touch 
Button Unit  £8.00 
Sub Miniature Speaker 
11n43/41nati/41n  50p 

VIEW DATA PANELS  4A/12v Mains Trans 
NE W 19 1.0 £5  f.4 post C1.50 

2A/12v Mains Trans 

Philips 0P422.40H  Cit pest £1.50 
 (E40 coSt) CS  Sub Min Relays 

Low Voltage  SOp 
Stop Thief 

Burglar Alarm  Mull Srd 12.5V/170 
Mc/s 45 watt 

& Powerful  BLW60  C5.00 
Flashlight  BLW60C  £5.00 
£1.00  Mallard Broadband 

RF power modules 
12 Volt Aeriel Changer  UHF, BGT22E  C15.00 
Over Relays 144 Mc/s  CS PT4236C 
45 watts  50p  £5 PT8706C 

£5 PT9783 

VEr104.111 Tools ond Acceserlee 
3 Video leads_ ....  ........ .......  ......  £1.00 
Xcel itr cutter  £3.90 
TN loop aerial  75p 
Rad i o Tel escopeAe ri a i £1.00 
Philips Neon Lamps for TV sets  SP 
Freeze  £1.20 
Foam Cleaner  £1.20 
Contact Cleaner  £1.20 
Push Button Mains  75p 
Lori in Full Remote Re lay Switch fit most TN sets, mains 4 tag, 2 tag 12 volt 

£1. 00 
Mains timer, 13 amp-up to 2 hours; easy to use, plugs into socket ...... C3.00 
Sellotape PVC Electric Insultat ion 50mrn 020M  70p 
Screen locking agent, large can  t1.30 
20 GEC Service Manuals & Rank  £5.00 
Red E.H.T.LAED and An od e Cap  £1.00 
10 xG11 Cap 470/250  £15.00 
Soldering iron 6v/23w  C2.50 

Weller solder iron 16watt/25watt  £5.00 
2 way baby alarrn/i ntercom with long leads  £5.00 
Phillips universal battery tester/charger, f use/bul b teste r.... to Moor C4.00 
EisenmannCICAD CHARGER 5.5V/150 ma  £2.00 
12V N iced pack 'AA'.   C2.50 
Hitachi 7.2w/1.8A N iced pack 7.2v/1.6A  £5.00 
Hitachi TP 007 Battery pack 7.2v/1.6A  £7.00 
HitcachiSilver Oxide Battery G13 UCC357 IEC SR44 1.5V  150p 
70ML Sil icone Sealer (clear)  . £1.113 
100 Com, Plugs  £10.00 
De-solder pump + 2 nozzele  £5.20 
Plastic box for i.c.s.6"x3"x 1/2" 50p 
Can of handy oi I srn ob i le'  40p 
Flat Red LED  12p 

Clearweld glue pack  30p 
Dual v/u meter -20- + 10db  £1.1:10 
K30 therrnistor 232266298009  75p 
GEC Mains Power Supply R.E.G  £3.00 
1Kg reel otsoider £8.00 

A1223  isp 
A0106 .. .................  1Sp 
AC121 ... ...... ..... ..... ..   i 5p 
A0124  15, 
441128  isp 
A0137  i 5p 

 A0151 
AC131 . .......... .........  lop 
A0138 . ..... . ..... ........  isp 
A0152  isp 
AC153K  12,,, 
A0142K  ISp 
AC169  15p 
A0176  15p 
A0176K  is,. 
A0178K  i ra: 

1;Z::  79 AAC0 11136 . ...... ..... ..... ... .....  1;,  
AC187K ...  .,;'; 
AC188  lie; 
AC188K  ,Z 
ACY21  i'ip." 
AD143  50p 
AD149  30p 
AD161/152..... ..... _pink 40p 

AF181... .. C1.00 
A F239 ..... ..... ...... .....  25p 

AL102  £1.75 
50161  30p  

B0509  sop  

130517  sop  

BD534 . ................. .........30p 

B054413  30p 
- BD562 ... ...... .,.... ..... ..  ow 

6 0610 40p 
8D646  500 
BD676A.  30p 
60678  ....... ........... ...   sop  

BD681  2,‘„ 
Bcm , .... .................  ,2 ,3; 

60826  30p 

BDX75  20p 
BDX32 
BF115 ...........  £1.25 
BF121. . ""' ..... """ 211P  

8F127.. .. 20p 

BF160  20p 
BF .16 .1 . .................  20p  
BF164.   , , , , , 

8F180  20p 
BF181  20p 
BF182  20p 
BF184....... ..... . .......... . 20p 
BF194.  10p 
6F195.  i op  
8F196.  10p 
BF197.  1  2 p 

BF198  1  o p 

BF199 .  10p 

SF238 

BF244  40p 
BF245b  20p 
BF256  10p 
BF257... ................ ..  20p 
8F258... ................. .  25p 
13F262  160 
BF263p  25p 
BF264  15p 

Plastic Boxes 43/4 040103/4 50p 
100 Fuses  C2.00 

C1. 
BF199 1 °I)W M  Res  51:1 20 for C1.00 
10020 Tu rn 100k pots. an  
Thorns volt power supply 
regulated £3.00 
BF 470  20for C2.00 
20 Slider Knobs 70p 
6 Mixed UHF Aerial Isolating sockets. some with long leads Fit ITT, GEC, 
Philips, Pye £1.00 

M ed Packs 
1060, 12 Power Trans RCA 16182 NPN 
Replacement for 60124 and Mounting 
its C1.00 
50 M ixed AC series Tran sisto r  
15 Panel moUnt rocket switch 250V/10A C1.50 
25 Panel MountBulbs&Neons C1.30 
10A  
Mixed ribbon cables  
25 re ye ow/green LEB d/ ll  f1.50 
201/C Holders CI .20 
20 Large LED Red  £1.00 
20 Smal I LED Red £1.00 
10020 Tu rn 100K Pots  C1.00 
100 Transistor C2.50 
20 Convergence Pots  80p 
100 Sticks  C1.00 
10 The rm istors 50p 
20 Slider Pots  £1.00 

30 Presets  50p 15 VDR + thermistors, degaussing. 

HT etc  C1.013 40 glass reed switch  C1.00 

10 p ress to make switch  70p 
40 Pots  £1.50 
10 Gun Switc hes  50p 
5Tube Bases  C1.00 
1,000 Diodes, Condensers, Resistors 
on an do er B li  £2.00 
Lucky Dip 600 gram £1.00 
Jungle Bag 5kg  C5.00 
20 Knobs  £1.00 
40 Pots, 1/4"+6mm spindles for audio/ 
Tv  £3.00 
20mm use Holders 

i Chassis Mount 20 for £1.00 

IN i odes, sm a I I  20 tor mixed 
40 /6 100  C2.30 

EHT D01 C1.00 
20 Mixed Switches  £1.00 
ITT M5  50p 
Microphone 
400V/4A Triac  10 bre1.50 

SENDZ COMPONENTS 
63 Bishopstsignton, Shoeburyness, Essex 853 SAF 

SAME DAY SERVICE 
All Items sublect to availability. No Accounts: 
No Credit Cards, Postal Order/Cheque with order 

Add, 15% VAT, then £1 Postage. 
Add POstage for overseas 

Callers: To shop at 212 London Rd, Southend. 

Tel: 0702-332992 
Open 151/2.304 OVAIT - school onlan, eccaphod on official hooding+. 

add 10% handling chaff", 

68 


