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CONGUIN SOFTWARE 
Low Cost IBM PC Based CAD Systems 
smARTWORK 
An Electronic LIGHT -BOX allowing layout of 
component pads with auto or interactive 
tracking. Artwork can be printed on Epson 
dot matrix printer or plotted on Houston 
Instrument or Hewlett Packard plotters. 

smARTWORK Software only £895.00. 
Complete systems from £3500.00. 

CEDS 
A full PCB design system allowing the 
design of boards from schematic diagrams. 
Systemm expandable from basic manual 
placing and routing to auto -tracking and 
schematic capture. Also available with 
technical drawing facilities and auto 
dimensioning. 
Software from £1200.00. 
High resolution colour systems from £6000.00. 

PSPICE 
Circuit simulation package allowing 
simulation of upto 120 transistors with 
unlimited number of nodes. Performs AC, 
DC and transient analysis. Can us CEDS 
schematic capture as input. 
Software from £950.00. 

AUTOCAD 
General 2D drafting package with auto - 
dimensioning. Will support a variety of 
graphic displays and output devices. 
Software from £1000.00. 
Systems from £3495.00. 

SAM 2001 - XT 
An IBM compatible with 10Mbyte hard disk, 
will run all IBM software. Can be upgraded 
to run as fast as an AT. 

From £1995.00. 

Note: All prices exclude VAT and are 
subject to change without notice. 

Terms: Strictly CASH WITH ORDER. 

Conguin Software, Freepost, Lancaster LA1 1BR. 

Phone: 0524 381423 
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Fast camera interface 17 
by Safa S. Omran 
Taking one pixel from each line of a video camera 
signal to feed a micro is a solution to the speed 
problem. This method uses eight. 

Look after your nickel cadmium cells 60 
by Rod Cooper 
NiCd cells are expensive to buy yet are often 
thrown away for lack of a few drops of water. Rod 
Cooper discusses more failure modes and 
suggests how to avoid them. 

Sampled -data servos -a new analysis 34 
by D.M. Taub 
Fourth instalment in this new tutorial series 
derives the response of a servo system to 
sinusoidal input. 

Cassette recording with the BBC micro 64 by David Stonebanks 
Improved performance with conventional 
recorders and an alternative digital method. 

Managing research and development 
by R.E. Young 
In which the 'small -team' approach to R & D 
contrasts with the hierarchical style of 
management. 

Valve disc preamplifier 73 by Richard Brice 
Simple design without overall feedback, using 
passive RIAA equalization. 

Helical antennas for 435 MHz 43 
by James Miller 
Simple -to -make design having true circular 
polarization. Intended for satellite working, but 
excellent also for local and long distance 
operations. 

Power'85 75 List of exhibitors 

Two -dimensional digital filter design 76 by R.N. Gorgui -Naguib, K.M. Henein and 
R.A. King 
Thik detailed comparison of current design 
techniques follows the authors' earlier article on 
one-dimensional filters. 

Switched -mode power supplies 49 
by K.L. Smith 
This part of the d.c. supplies series explains the 
theory, practice and design of switchers. 

Reactivating Band Ili 57 
A report from the Mobile Radio Users' 
Association conference which discussed trunked 
repeater networks and worsening interference 
problems. 

Channel code and disc format 80 
by John Watkinson 
Part of our definitive Compact Disc series, this 
continuation shows how the information is 
organised on the disc surface. 

REGULARS 
News Commentary 6 
New blood 
End of ATS -1 
Towards a thinking computer 
Sending text to Wireless World 
Coming to this screen shortly... 

Circuit ideas 29 
Trip for power switches 
Two -i.c. shortwave calibrator 
Fast converter for repetitive signals 
Centronics -to -RS232 converter 

Wirelesswörld 

' , 
Feedback, 69 °` 

Books 20 D.c. supplies .... 
Electro reductionism 
Relativity 
Energy transfer 

Communications 23 Front coter shows the 70cm 

Costly DEF 
aerial ma de by James Miller for 

V.h.f. changes New Products 84 the RSGB's headquarters 
Radar up -date Fast tape storage station at Potters Bar. 

JAS -1 in 1986 256K s.ram Photography by Grahame 
Circuit diagrams on a micro Richardson. 
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o ETA 
ASSEMBLER 

META is both an Editor and a very special Assembler. 
Most of META resides on a 16K EPROM, but the tables 
defining the language the Assembler is to translate Assembler 
for ANY instruction set - you specify which you want to use 

in your source code. 
The large box on the right details all the instruction sets 

that have been coded for META right now: all these are 

supplied free with META. The other 4 instruction sets will be 

supplied as soon as they are written and tested as A FREE 

UPGRADE. Were on Freepost, so you won't even have to 
pay postage. 

META contains a fully integrated Editor. This follows 
Wordwise as closely as possible in its philosophy (ie cursor 
keys used to move text - quickly - up and down about 
central editing line etc), and includes Global /Selective Search/ 

Replace, Markers (copy,save,delete, find marked text), load 

text to cursor, character count and heaps of other features. 
If an error is detected during assembly, the Editor is right 

there: on the bad line with a plain English error message 

describing the fault. 
Complex expressions are allowed by the Assembler, 

including brackets to 8 levels (!). All calculations are to 32 

bits. 

(0525) 717148 

i 
Comes in a 16K EPROM and 40tk disc 

' 
for the BBC EI 
Complete Wordwise style integrated A 
editor with special debugging aids 

Assembles for 7 different MPU families 
right now - FREE updates take this up to 11 

Nestable Macros (with parameters), 
Nestable IF /ELSE /ENDIF conditional assembly 

Specially integrated Macro Library facilities 

Macros and IF /ELSE /ENDIF Conditional Assembly are fully 
supported, and both are nestable. Macros may also pass 

parameters, and contain local labels. There's also a range of 
EQU pseudo -ops for data setup, all of which may have a list 
of arguments seperated by a comma. Disc datafiles can also 
be inserted into the object code. A complex integrated Macro 
Library system is also included - you can invoke a routine 
and pass parameters by just giving its name. 

Source code is Assembled in two fast passes (we don't 
use the groaning slow BPUT & BGET as do some ... inferior 
Assemblers. Instead portions of the source code are 
effectively *LOADed in at top speed.) The resultant object 
code may be sent to disc files, sideways RAM, the user or 
printer port (full details and examples in manual), or down 
the RS423. 

Remember that all instructions sets supported by META 
have access to all the above features (Macros, the Library etc) 

META comes complete with a comprehensive manual and 
function key strip. 16K of source code for a 6502 BBC game 
is included free and the META system disc, which 
demonstrates many of the features of this assembler. (as well 
as being a neat game!) 

METN £69'9s A55EMBLER 
All inclusive. Free updates included in price - 
updates expected to be available early July. META is available right now. 

Dealer enquiries, as the saying goes, are welcome. 
Generous discounts to educational institutions. 

.. 

-"' ' 
Meta can Assemble all these 
instruction sets right now: 

65xx series incl. cmos 

68xx /63xx series incl. 
00,01,02,03,05 

6809 65816 

8048 series 

8080/8085 

Z8 

Z80 

And Free updates ('Real 
Soon Now') include: 

68000 8088/8086 

Z8000 Micro Nova 

CRASH BARRIER 
FREEPOST 
FLITWICK 
BEDFORD 

MK 45 1YP 
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COMPUTER APPRECIATION 
16 Walton Street, Oxford OX1 2HQ 
Tel: Oxford (0865) 55163 Telex: 838750 
UNITRON Model 2200 Microcomputer, Apple 11/E and CP /M compatible machine with 6502 and 
Z80 processors, 64 Kbyte memory, detached keyboard with numeric pad and floppy disc 
interface. BRAND NEW AND BOXED £325.00 
ROCKWELL AIM 65/40 single board 6502 development system with display, keyboard, power 
supply and casette recorder £350.00 
MANNESMANN /ITALY Model M80MC Matrix Printer with microprocessor control 200CPS 
bidirectional printing with WI case, self test. Compact but heavy duty machine. BRAND NEW AND 
BOXED £95.00 
CENTRONICS Model 702 Matrix Printer, 132 col., 165cps, bidirectional printing with self test. In 

good ex -demo condition £150.00 
CENTRONICS Model 150 -2 printer, NEW £325.00 
DIABLO HYTYPE II DAISY WHEEL PRINTER (45CPS) £125.00 
OLYMPIA SCRIPTA, Daisy wheel printer with centronics interf ace. Two available, both less 
processor chip and prom but otherwise complete. The pair £120.00 
PERTEC Model FD 5148" Floppy disc drives. AS NEW £50.00 
SHUGART SA400 51," Floppy disc drives £50.00 
DEC boxes and power supplies. Various models available (BA11 MF SB11 AA, BA11 LX) all with 22 
bit addressing or easily modified and various optional processors etc...P.O.A. 
ITT Model 3510 telefax facsimile transmitter /receiver. Micro -processor controlled (8085) CCITI 
group 2 machine for transmitting documents over an ordinary phone line. BRAND NEW AND 
BOXED £295.00 

TEKTRONIXModel4601 harda copy unit for 400 series graphic terminals £50.00 
TEKTRONIX Model 611 Graphics storage display. For use with any DAC computer output £75.00 
FACh Model 4020 High speed paperand tape reader. Parallel IlL interface £225.00 
FACIT Model 4070 Paper tape punch 
CALCOMP Model 563 AO drum plotter. 0.1 mm step size 

£250.00 
£425.00 

CALCOMP Model 763 .As above, but high speed P 0 A 

CALCOMP Model 1036 AO Graph plotter. High speed 3 colour plotter with type 915 magnetic tape 

unit for optional off. line use, and Selectable for 7 /9 track, 800 /1600B.P.I.etc P 0 A 

C.I.L. Model6000, 2 Pen AO high speed graph plotter P O A 

HEWLETT-PACKARD Model 75C portable computer £250.00 
HEWLETT -PACKARD Model 85 desk top computer with integral graphics display, printer and 

tape drive £690.00 
GENERAL DATACOMM (IAL) Model LDM -1 private line modem £150.00 
GENERAL DATACOMM Model TDM 1240 4 line statistical multiplexer as used with above 

modem. 280 controlled. Manufactured 1981 £150.00 
DEC LS 1 -11 /23 processor with MM U £500.00 
NEC Model 5510 spinwriter, 55cps daisy -wheel printer with RS232 interface. As new, and sold 
with tractor unit, manual and complete set of mechanical spares £650.00 

Please note: VAT & CARRIAGE extra on all items Visitors by appointment. please. Technical manuals are 
available from as for many items stocked. 
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ftn Electronic 
Corporation 

THRULINE® Directional Wattmeters 

TERMALINE® RF Coaxial Load Resistors 

TENULINE® Attenuators and accessories 
from stock 

Aspen Electronics Limited 

2 

The exclusive UK representative for Bird Electronic 

2/3 Kildare Close, Eastcote, Ruislip 
Middlesex HM 9UR 

Tel: 01- 8681188 Tlx: 8812727 
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r RADFORD 
Audio Measuring Instruments, 
Audio Amplifiers, Loudspeakers and 
Loudspeaker Components for the 

professional and enthusiast 

RADFORD AUDIO LTD. 
10 BEACH ROAD 

WESTON -S -MARE, AVON BS23 1AU 

TEL. 0934 416033 
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L E V E L L I OFFER AN EVEN BETTER DEAL 

LEVELL OSCILLATORS, FUNCTION GENERATORS, 
AC /DC VOLTMETERS, FREQUENCY COUNTERS, DECADE 
R/C BOXES, TRANSISTOR and INSULATION TESTERS. 

CROTECH OSCILLOSCOPES 
HAMEG OSCILLOSCOPES 474,, ,,, i 

. ,` t'' l .s 0 . 
... HITACHI OSCILLOSCOPES 

THURLBY POWER SUPPLIES, MULTIPLEXERS, 
DIGITAL MULTIMETERS, CAPACITANCE METERS 
and LOGIC ANALYSERS. 

l 

LEVELL DELIVER FREE IN THE UK. 
CATALOGUE, PRICE LIST and QUANTITY DISCOUNTS ON REQUEST 

LEVELL ELECTRONICS LTD. 
Maxon Street, Barnet, Herts., EN5 5SD, England 

Telephone: 01 -440 8686 8 01 -449 5028 
C ` L 77 F I R FURTHER DET 

COLOU 
36 COLOUR INK JET PRINTER. 

Logic seeking in 
dot address mode 

INTEGREX LIMITED 

T 132 
132 Column Compressed Mode 

Cash price £ 569 + VAT 
Centronics parallel interface with 

full Viewdata and free BBC 
Micro dump listing. 

also: prints OVERHEAD 
TRANSPARENCIES 

Options available 
Buffered RS232 /Viewdata 
interface 
Apple II & IIe interface 
IBM pc dump 

Specifications: 
1280 dots /line in double res. mode 
37cps in full colour 
Friction feed roll paper and single sheet 
feed A4 
Ink cartridges 4 million character life 

Portwood Industrial Estate, Church Gresley 
Burton -on- Trent, Staffs DE 11 9PT 
Burton -on -Trent (0283) 215432. Telex: 377106 
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* * NI -CAD BARGAINS * * 
Ex- equipment but little -used, re- chargeable Nickel -cadmium 
batteries at fraction of L.P. 
DEAC Type 1000DK 6 Cell Button -stack (7.2V) 
Measures 214' Diem. Capacity 1AH. Price each 
C3. -inc vat (pp 25p) 
DEAC Type 600DKZ 3 Cell Button -stack (3.6V) 
Measures 11.1ï Diam. Capacity 600mAH Price 
each f1 50 Inc vat IOp 25P, 

*it STEPPER MOTORS ** 
Brand new stock of 'ASTROSYN' Type 20PM- 
A055 stepper motors. 28V DC. 24 steps per rev. 
15 oz -in torque f 100PPS. Body length 21/ ", 
diameter 2 shaft 1/4" diam x 41/4" spirally 
threaded. Weight 16oz. Price each Ell. 50(p &p 
50p). Connections supplied. INC. VAT 

!!! NEW STOCK !!! * STEPPER MOTORS * 
In stock - used, but excellent condition, 4 -phase steppers. 50 

steps /rev motor with (removable) gearbox giving a 300:1 reduc- 
tion, 6V DC operated. Complete with a driver board requiring just a 

single 6V rail and pulse input. Motor measures 1' . 2 diameter, 
gearbox'/; x 2'/; output 
shaft 3/161. Sold com- 
plete with connections. :v+y 

CCT diagram of motor, 
Iw 

,j 

CCT details of half - 

stepping etc. And pulse) 4- 
generator. Complete L0.50 inc. vat. (pp 500 L 

ESCAP DC MOTORS. 
Swiss -made precision 6V DC motors with 701 reduction gearbox 
giving final drive speed of 16rpm 4D 6V. Diameter 2) cros. 4cms 
long. PRICE INC. VAT 8 CARRIAGE. C5.25. 

Ex -equip. tested 6 guaran teed) 

DATRON Model 1051 DIGITAL VM 

Ali 195533 
d # iiii 

1051 Multi-function digital voltmeter (DC) with Options fitted 
for AC Volts and Resistance. Total list is over C2200 Little 
used condition £750. 

* * CROSS -HATCH GENERATORS * * 
LABGEAR COLOURMATCH CM6004PG. 
UHF teevision pattern generators 
giving cross -hatch, dot and greay scale 

Npatterns. JUST L2Ó inc VAT 
pOopzranteetl. 

LABGEAR COLOURMATCH CM6010RG Gated Rainbow colour 
pattern generators. Cross- hatch /dot 8 gated rainbow (RGB) 
colour bar patterns t85iec 

UNAOHM E0684 PAL Colour -bar 8 pattern gen 1275. 

KORTING 82512PAUNTSCColour 8 pattern gen 275. 
Mail Order customers please add £2.50 postage each item. 

RALFE ELECTRONICS 
10 CHAPEL STREET, LONDON, NW1 TEL: 01 -723 8753 

TEKTRONIX 454 Dual -trace 150MH0 sweep delay 
TEKTRONIX 453 Dual -trace 50MHz sweep -delay 
TELEQUIPMENT 075 Dual -trace 50MHz. Delay. 

TELEOUIPMENT 563 15MHz Dual 8 Differential 
TELEOUIPMENT DM63 as above « STORAGE 
TELEOUIPMENT £83 50MHz Dual -trace 
COSSOR CDU150 35MHz Dual -trace 
HEWLETT -PACKARD 141A 20MHz Storage 

£650 
£500 
£400 
C300 
£500 
C450. 

by4 £650 

£350 ieesemosinsomoe 

1000 WATT AUDIO AMPLIFIERS 

H 8 H PROFESSIONAL AUDIO POWER AMPLIFIER MODEL 3500 -0 available ex -stock in superb. little- 
used condition at vastly reduced price. Specification includes: Dual -Channel 500.500W. THD 

0.005% IMD 0.02 %. Output impedance 2.5- 16ohms. Frequency response: ±rdb 10Ho -20KHz 
¡NB. For industrial applications these amps' can be configured to DC response) Forced air cooled 
dIssipators for reliability and cool operation. Size 19' Rack mount x 3.5' Ht 

PRICE JUST 1275 inc vat 8 handbook. Carriage £5. INB.. List price over C700.I 

* 125W MAINS INVERTERS * 
12V DC Battery Input to 230V AC. Output 125 

watts crystal -controlled 50Hz time -base 
oscillator. fully enclosed in blue -steel cases 
with integral 13A socket Dimensions approx 
4.6x10'. BRAND NEW. £60 Inc VAT 8 

Carriage. 

MAINS CONDITIONERS 
TRANSVE RTE R. 240V 50Hz. Input to 110V 

60Hz Out O 250W. £350. 

ADVANCE MT140A. 230V 150W 
£20 vat (pp C21 

GOULD 'ECVN' 220V 250W 
£45 vat (pp C31 

GOULD 'TCVN' 220V 1500W 
£95 vat (pp £51 

CETRONIC 'REGUVOLT' 220V 3KW 
£350 vat (pp C101 

I; e,``: 
MARCONI 

TEST 
EQUIPMENT 

Fully re- conditioned test eq wpmrnl. 
90 -day guaranteed. 
TF995B/5 AM /FM SIGNAL GENERATOR 
0.2- 220MHz £500 
TF1245 0 -METER WITH OSCILLATORS 
124687 L 

TF2002 AM /FM SIGNAL GENERATOR 
01 -72MHz £550 
TF893A AUDIO POWER METERS TO 10W 

TB5 
TF2905 SINE SQUARED PULSE 8 BAR 
GENERATOR £250 
(2504 ELECTRONIC VOLTMETER C150 

EDDYSTONE Communications receivers 
770R/1 Covering 19- 165MHz 8 £200 
770U/2 Covering 150- 500MHz £225 

COMPANIES PLEASE NOTE That we would be very pleased to receive your invitation to tender 
for your surplus or redundant equipment Contracts stirred for factory contents removals on 
regular basis 

* COMPUTER PERIPHERALS * 
1.6MB 8" FLOPPY DISC DRIVES - New 

Stock 
BRAND NEW At a surplus price. Fully Shugart compatible'MFE 
CORPORATION' Model M -700 DOUBLE -SIDED industry standard 8" 
Floppy disc drives. Double -density, up to 1.5MBytes Power 
requirements V5V and - 24V 0 1.1 A. 240V AC 50Hz. 
LOWEST PRICE EVER Or 60 - INC VAT CARRIAGE B HANDBOOK 

DRE 4000A DRIVES 

Data Recording Equipment Model 4000A 5 + 5 MB Top - 

loading disc drives in stock. Brand new including full 
technical manual. Few remaining C250 each + VAT. 
SHUGART 8" Flexible disc drives model SA800. 
Condition as new £150 + VAT (Including postage and 
handbook copy) i 

* MULTI -RAIL LINEAR PSU's * 
Recent stock of brand new COUTANT ESM- Series Power Supplies at 

surplus prices. Model ESM15.2 giving regulated. stabilised OC 

outputs 5V 15A and 312V to í:15V 1.5A each and an un 
stabilised 24V 2A. 240V AC input. Measures 548.115 Fully 

enclosed. In original canons with handbooks. E45 each o VAT I. 
carriage 0) 

COUTANT LINE SUPPLIES: 
MODEL ASA2000. 5V. 20A. £35 
MODEL ASC300. 24V. 2A. C20 

(inc vat, pp £4 8 C2 respectively) 

* PHIWPS TEST EQUIPMENT * 
Brand new, surplus to requirement stock NOT to be repeated. 

One -offs only.: 

PM2554 MILLI -VOLTMETER. 

PM6661 FREQUENCY COUNTER. 

PM6307 WOW 8 FLUTTER METER. 

* CENTRIFUGAL BLOWERS * 
'TORIN' Type U62B1. 230V Cap'Start (supplied), very powerful 
(200W, 3.000 rpm) centrifugal fans for large rack cooling or 

enclosure extraction applications. Overall dimensions 20.12 cros. . 

outlet 6.4 cros. BRAND NEW. Surplus stock. £15 each inc. VAT, pep 
£1.50. 

* INSTRUMENT COOLING FANS * 
Ail tans available ex -stock and GUARANTEED 

230V 10W 5 -Blade 3)3;.1- NEW 
t t 5V 13W 5 -Blade 3;.3;.1- NEW 
115V 4)4)x1;- 5 -Blade NEW 
115V 7W 4) 3 -Blade WHISPER 
230V 40W Papst 350M /Hr, Ex-equip- 

All prices include VAT (pp 50p) 

E7 
T0 
£6 

C5 
C13 
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FORTH = 
TOTAL CONTROL 

FORTH programs are instantly 
portable across the most popular 
microprocessors. 

FORTH is interactive and very 
fast. 

FORTH programs are structured, 
modular, and easy to maintain. 

FORTH gives control of all 
interrupts, memory locations, and 
i/o ports. 

FORTH gives full access to DOS 
files and functions. 

FORTH appliation programs can 
be converted to turnkey programs. 

Application Development Sys- 
tems include FORTH with virtual 
memory, multi- tasking, assembler, 
full- screen editor, decompiler, 
utilities, and full documentation. 

LMI Z80 FORTH - CPM 
2.2 
LMI 8088 FORTH - 
CPM-86, MSDOS 
LMI PC/FORTH - 
PC/DOS 
MPE-FORTH 8809 - 
FLEX, 0S9 
LMI 88000 FORTH - 
CPM 68K 

£95 

£110 

£110 

£175 

£225 

FORTH+ has 32 -bit stacks and 
directly accesses the whole 
address space of the processor. 

PC FORTH+ 
8088 FORTH+ 
88000 FORTH+ 

£225 
£225 
£225 

FORTH Cross Compilers can 
generate ROMmable code for: Extension Packages include 
6502, 6809, 68000, 8080, Z80, floating point, cross compilers, 
8086, 6800, 6801/3, 1802, Z8, 8087 support, colour graphics, 
8070, Z8000, 99xxx, LSI -11 interactive deluggers 

We are the FORTH specialists, we also stock a large range of 
books, listings, and implementations for machines ranging from 
Spectrums to Macintosh to VAX. 

nrpe MicroProcessor Engineering Ltd 
21 Hanley Road Shirley 
Southampton Só1 5AP 

i 
Tel: 0703 780084 

I 
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FIELD ELECTRIC LTD 
3 SHENLEY RD, BOREHAMWOOD, HERTS. 

TELEPHONE 01- 953 -6009 
/OFFICIAL ORDERS /OVERSEAS ENQUIRIES WELCOME 

OPEN 6 DAY'S A WEEK 9.00am /5.00pm THUR.9.00am /1.00pm 

FARNELL FAN COOLED MULTI -RAIL SWITCH MODE + 12V 
AT 15AMP -5V AT lAMP + 12V AT 4AMP -12V AT lAMP 

£28.00. 
GOULD PMA47 12V 3AMP D.C. LINEAR £16.95. 

115 V.A.C. 4" FANS NEW & BOXED £4.95. 
230 V.A.C. 4 FANS EX- EQUIP: NEW CONDITION £5.00. 

G.E. PANEL METER 0 -5A A.C. £7.00. 
NOT SCALED NEW & BOXED. 

M.P.I. 1/2 HEIGHT DISK DRIVE 51/4 " 
40 TRACK SINGLE SIDED NEW £65.00. 

ALL PRICES INCLUDE 15% VAT UNLESS STATED. 
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SATELLITE TELEVISION 
RECEPTION EQUIPMENT 
ANTENNA 
1.8m dia aluminium petal dish complete with polar mount 45.4 dB gain 
at 11.45 GHz £609 + VAT (carriage included) 

SATELLITE TELEVISION RECEIVERS - 
suitable for 4GHz and 12GHz I.F. input 430- 930MHz £399 + VAT 
(carriage included) 

Get to know more about the latest technology by reading 'Tomorrows 
Television Today' by Michael J Stone. This well illustrated book is a 

comprehensive guide and covers all aspects including the fundamental 
theory of satellite television reception. Price: £9.95 inc p +p 

SATELLITE TECHNOLOGY SYSTEMS LTD 
3 Thicket Road, Staple Hill Bristol BS16 4LW 

S= Telephone: 0272 573878 Telex: 449752 CHACOM G AUN: STS 
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Sowter Transformers 
With 42 years' experience in the design and manufacture of several hundred thousard transformers 

we can supply 

AUDIO FREQUENCY 
TRANSFORMERS OF EVERY TYPE 

YOU NAME IT! WE MAKE IT! 

OUR RANGE INCLUDES: 
Microphone transformers (all types), Microphone 
Splitter /Combiner transformers, Input and Output 
transformers, Direct Injection transformers for Gui- 
tars, Multi- Secondary output transformers, Bridging 
transformers, Line transformers, Line transformers to 
G.P.O. Isolating Test Specification, Tapped impedance 
matching transformers, Gramophone Pickup transfor- 
mers, Audio Mixing Desk transformers (all types), 
Miniature transformers, Microminiature transformers 
for PCB mounting, Experimental transformers, Ultra 
low frequency transformers, Ultra linear and other 
transformers for Transistor and Valve Amplifiers up to 
500 watts, Inductive Loop transformers. Smoothing 
Chokes, Filter, Inductors, Amplifier to 100 volt line 
transformers (from a few watts up to 1,000 watts), 100 
volt line transformers to speakers, Speaker matching 

transformers (all powers), Column Loudspeaker trans- 
formers up to 300 watts or mc re. 
We can design for RECORDING QUALITY, STUDIO 
QUALITY, HI -Fl QUALITY OR P.A. QUALITY. OUR 
PRICES ARE HIGHLY COMPETITIVE AND WE SUPPLY 
LARGE OR SMALL QUANTITIES AND EVEN SINGLE 
TRANSFORMERS. Many standard types are in stock 
and normal despatch times are short and sensible. 
OUR CLIENTS COVER A LARGE NUMBER OF BROAD- 
CASTING AUTHORITIES, MIXING DESK MANUFAC- 
TURERS, RECORDING STJDIOS, HI -Fl ENTHU- 
SIASTS, BAND GROUPS AND PUBLIC ADDRESS 
FIRMS. Export is a speciality and we have overseas 
clients in the COMMONWEALTH, EEC, USA, MIDDLE 
EAST, etc. Send for our questionnaire which, when 
completed, enables us to post quotations by return. 

E. A. Sowter Ltd. 
Manufacturers and Designers 

E. A. SOWTER LTD. (Established 1941), Reg. No. England 303990 
The Boat Yard, Cullingham Road, Ipswich, IP1 2EG, Suffolk, P.O. Box 36, Ipswich. IP1 2EL, England 

Phone: 0473 52794 & 0473 219390 : Telex: 987703G SOWTER 
CIRCLE 69 FOR FURTHER DETAILS. 

The LJ 
Robotic 
Work- 
Cell 
System 

Based around the popular 
LJ ATLAS Robot, this work -cell 

provides an automatic 
parts -selection system 

running under 
full microcomputer 

control. 

U Electronics Ltd 
Technical Teaching Systems 
for Microelectronics, 
Microprocessors 
and Robotics 

ryIZtl11D[_Iíl 

Francis Way 
Bowthorpe Industrial Estate 
Norwich, NR5 9JA. England 
Tel: (0603) 748001. Telex: 975504 

R DETAILS. 
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NEWS COMMENTARY 

16 days left 

Weather Report - 

Clear and bright 

To beat 

blistering 

midday heat: 

4am start! 

Can your computer climb Mount Everest? The challenge is 
posed by Summit, one of four entertaining games of 
strategy for young geographers in a new software pack 
from BBC Publications. The others include an exploration 
game designed to give an understanding of contour maps 
and an intercontinental airliner simulation in which the 
pilot must navigate his way safely to his destination. The 
games tie in with a BBC radio series for schools, but can 
be used independently in the classroom or at home. 
Introducing Geography is available for the BBC Micro on 
three well -filled discs at £20 and there is an accompanying 
book for £4.95. 

From the same source comes Maths with a Story, which 
with subtlety and imagination introduces children of 
primary school age to elementary probability, the four - 
colour map problem, graphical co- ordinates and the 
concept of symmetry. A cassette for the BBC Micro 
(transferrable to disc) costs £10.95 and versions for the 
Acorn Electron, Spectrum and Commodore computers are 
in preparation. The associated book for parents will be 
published on May 23. 

End of ATS- 1 

after 18 years 
After more than 18 years of 
service, NASA's first 
Applications Technology 
Satellite, ATS -1 has failed to 
respond to commands to 
correct its eastward drift and 
will lose its useful orbital 
position in about six months. 

Launched in 1966, with an 
expected life of three years, the 
satellite has provided voice and 
data communications to wide 
area around the Pacific Basin. 
During its service it has scored 
several significant 
achievements: 

It was the first to transmit a 
full -earth, cloud cover picture 
from geosynchronous orbit. 

It transmitted real -time tv 
pictures from the Apollo 4 
splashdown in the Pacific. 

It was used between 1967 
and 1968 for two -way 
communications tests between 
aircraft to determine 
6 

navigational effects of satellite 
communications. 

In 1971 it was used for the 
link between us and Soviet 
scientists during an 
atmosphere, sea and ice 
conditions experiment inthe 
Bering Sea. 

It has been employed in 
several medical connections 
including the transmission of 
cardiographs from Hawaii to 
New Zealand and from Alaska 
to the University of 
Washington; for a link -up 
between 12 nations for medical 
conferences with the University 
of Hawaii and as a link to 
paramedics in remote parts of 
Alaska. 

ATS -3, launched in 1967 is 
still in operation and covers the 
US and most of the Atlantic as 
well as the eastern Pacific 
including Hawaii. 

Cellular data 
A method of reliably 
transferring data by cellular 
telephone network from and to 
a mobile subscriber has been 
developed. Racal Vodata has 
worked with Racal Research to 
develop a protocol named CDLC 
(Cellular Data Link Control) 
which is specifically designed to 
overcome the problems of data 
transmission encountered on a 
cellular radio network, 
particularly when switching 
between cells which are subject 
to fading and hand -off. The first 

CDLC products will be add -on 
modems for cellular phones 
which will provide 1200 /s 
pseudo -full -duplex 
transmission. Any digital 
equipment with RS232 
interfacing may be connected to 
the system. These include 
personal computers, printers, 
v.d.us and other terminals. 
Racal -Vodafone believes that 
this is at the forefront of world 
cellular technology and will be a 
major factor in persuading 
customers to use their system. 

Tape makers slam levy 
The Government proposed levy 
on blank recording tape is 
condemned as unworkable, 
unnecessary and punitive by the 
Tape Manufacturers Group. 
Under the plans levies would be 
inposed of 10% on the price of 
audio and 5% on video tapes. 
Each cassette would carry a 
levy stamp and manufacturers 
and retailers selling tapes 
without stamps could be fined. 
Those caught using unstamped 
tapes could also be prosecuted. 
Christopher Hobbs, Chairman 
of the TMG likened the levy to 
"the Government adding £50 to 
the price of cars sold to allow 
for offences that the owners 
might commit." He also said 
that the scheme would be an 
"administative nightmare, full 
of loopholes for the 
unscrupulous to exploit the 
public." 

The proposals of the 
percentage levies are for the 
manufacturers' prices. By the 

time the distributors and 
retailers have added their mark- 
up and v.a.t. is added, the levy 
could be doubled. The scheme 
could be circumvented by the 
import of tape from overseas 
undercutting the local product. 
"The incentives to counterfeit 
the levy stamp would be 
enormous." 

The Group also maintains 
that the need for levies has not 
been proven. In an independent 
survey of video recorder use, 
less than 1% of recorded 
material is kept for repeat 
viewings. The vast majority of 
video usage is for time -shifting; 
recording programmes for 
viewing at a more convenient 
time. In audio, another survey 
has shown that less then 22% of 
the population buy blank tape 
for any purpose; almost 70% of 
record taping is from the user's 
own records and 25% do it to 
maintain their records in good 
condition. 

Powerful exchange 
Claimed to be the world's most 
powerful exchange, the 
international telephone 
exchange at Keybridge House, 
Vauxhall, London, can handle 
800 000 call attempts an hour. 
The digital exchange can cope 
with data, text, facsimile and 
graphics as well as telephone 
speech. It is supplied by Thorn 
Ericsson and is based on the 
Ericsson AXE10 design with an 
APZ212 processor. At present 
it has capacity for 13800 
circuits and this is to be 
expanded to 50 000 circuits on 
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completion next year. 
The exchange has been 

upgraded over the past nine 
months and all the operations 
including replacing the central 
processor have been carried out 
without disrupting the service. 
It is used primarily for 
international direct dialling calls 
and it is linked to BT's other 
international exchanges . It also 
handles transit calls (from one 
country to another through the 
UK) and operator- connected 
calls. 



Here isthenews... 
without interference 

A 14GHz satellite terminal 
made by the British company 
GEC McMichael will soon be 
helping to bring American 
television audiences live 
pictures of new events which 
until now would have been 

-0 impossible to cover. 
The CBS network has 

ordered GEC McMichael's 
Newshawk satellite terminal, 
which is the first transportable 
Ku -band earth station to meet 
the Federal Communication 

Commission's exacting technical 
specifications. 

The orbital positions of 
satellites used by American 
broadcasters for temporary 
links are so close together that 
off -axis radiation by ground 
stations using them must be 
strictly controlled. Newshawk 
meets the requirements easily 
by virtue of its unique one -piece 
antenna design. An offset -fed' 
Gregorian configuration 
provides an r.f. path 

unobstructed by mounting 
struts and hardware which in 
other designs lead to side - 
lobes. 

GEC McMichael designed the 
antenna using specially - 
developed computer software. 
They say there is no simple 
mathematical expression to 
represent the curvature of the 
dish; but its overall shape is 
elliptical, combining a large 
radiating area with 
compactness, transportability 
and low wind -loading. 

Two versions of the terminal 
are available: the 3m -high 
trailer -mounted model shown in 
the photograph, or the version 
bought by CBS which packs 
away so small that it can be 

taken as luggage on scheduled 
air services. A two -man crew 
can have it up and running in as 
little as 15 minutes. 

A special feature of the 
package is a video compression 
codec which makes it possible 
to transmit the video and sound 
signals in digital form at a 
choice of data rates ranging 
farom 1.5Mbit /s to 8Mbit /s. 
The rate can be selected to suit 
the operating conditions: with 
the slower ones, the clarity of 
the picture is reduced in areas 
where movement occurs. 

GEC McMichael Ltd., Sefton 
Park, Bells Hill, Stoke Poges, 
Slough SL2 4HD, tel 02816- 
2777. 

Sending text to us 
Business Press International, 
our parent company, has 
installed a Case Beeline System 
which can be used by those 
with a microcomputer and a 
modem to send text. The 
modem needs to be set up to 
300Ba id, even parity with 
10bits /character. To use the 
system dial 01- 661 -8978, wait 
for a response tone from our 
modem, connect your modem. 

Transmit in capitals EWW, the 
system will respond with 
+ + +STF GO; Then type the 
destination, e.g. "For the 
attention of the editor "; your 
details and the message, in 
upper and lower case. Sign off 
with NNNN, in capitals. 
Terminate call. At the receiving 
end the message is treated like 
a Telex and rushed straight to 
us. 

Coming to this screen short) 
Now that negotiations for the 
BBC's tv licence fee are over, it 
is worth looking at what the 
opposition is up to. And by that 
we don't mean ITV. Or even 
radio. 
The cable tv industry has been 
in the doldrums lately. The 
euphoria brought on by the 
Government's initial 
announcements a couple of 
years ago soon evaporated. And 
as disillusion with British 
prospects for the new medium 
set in, several powerful Anglo- 
American engineering marriages 
formed to exploit it found 
themselves on the rocks. But 
now things are looking up once 
more; and on council estates in 
Croydon and elsewhere a few 
brave spirits are hard at work 
pushing cables down holes. 

But, these sporadic ventures 
apart, the British cable tv 
industry is far from booming. It 
still consists for the most part 

not of engineers or programme - 

makers but of dark- suited 
businessmen whose instinct 
tells them that there is money 
to be made out of cable, 
without so far having revealed 
precisely how. 

The whole affair turns on 
money, of course, and it is 
interesting to note that there is 
general agreement that there is 
no prospect of supporting cable 
tv entirely through advertising 
income. The tv audience of the 
future will be fragmented into 
ten, twenty or more minority 
groups watching ten or twenty 
different channels. How could 
any programme deliver enough 
viewers to attract the 
advertisers? It would scarcely 
be worth the expense of 
producing the commercials. 

So most of the money for 
cable programmes will have to 
come from viewers' 
subscriptions. In other words, 

while Westminster and The 
Times try to steer us away from 
the licence fee system, the 
cable tv industry is doing the 
exact opposite; the difference 
being that the monthly 'licence 
fee' for a cable tv connection 
now works out at two to four 
times as costly as the ordinary 
broadcast one (which cable 
subscribers have to pay as 
well). 

Television costs money, and 
good programmes generally 
cost big money. From that 
point of view, signs from the 
cable tv business are not 
encouraging. Burdened by the 
heavy cost of setting up their 
networks without the 
government aid enjoyed by 
operators abroad, the new 
stations must get their 
programmes from the cheapest 
possible sources. 

The cheapest network tv 
programmes now cost 

y 
something like £50 000 an 
hour. Cable tv hopes to get by 
on £5000 an hour or less. 
Certainly, part of the difference 
can be accounted for by the 
broadcasters' organizational 
structure and high labour costs. 
But how can cable possibly 
compete? Even the rubbish 
from the BBC and ITV is 
usually good quality rubbish. 

The inevitable conclusion 
must be that there is only one 
way cable can get anywhere in 
Britain. And that is by 
lobbying: by so demoralizing 
the existing broadcasters and 
undermining them financially 
that they lose the will to 
survive. If that happens, then 
cable tv's endless pop promo 
compilations, low- budget 
talking heads and wall -to -wall 'I 
Love Lucy" shows may just 
begin to look good by 
comparison. 
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New blood 
Looking at higher education as 
a whole, the effect of cuts in 
spending continues to bite ever- 
more deeply. The Chancellor's 
Budget allocation of £43M to 
provide additional places in 
engineering and technology at 
selected higher education 
institution has to be seen 
against the overall picture, 
which still looks very grey 
indeed. 

Nevertheless, the 
Engineering Council's campaign 
over the last year for more 
engineering education resources 
has been remarkably successful 
and is to have an immediate 

effect: 475 new places in the 
first phase of the programme 
will be available this coming 
October. Dr Kenneth Miller, 
Director- General of the 
Engineering Council, expresses 
himself as "extremely gratified" 
with the outcome of the 
campaign. He points out that 
"the squeeze could affect 
engineering education 
disproportionately" and that the 
new money will help to avoid 
this effect. 

Those concerned with 
engineering will, no doubt, 
rejoice at this evidence that the 
Government's heart is in the 
right place, but it seems less 

than likely that the arts people 
are quite so overcome with 
euphoria. They may, however, 
derive some solace from the 
stated belief of the Council that 
"a broad education to a late 
stage is vital" for the provision 
of "numerate arts graduates and 
articulate science graduates ". 
The intention is that pupils will 
not have to decide at, or before 
the age of 16 whether to 
be scientists or `artists'. This 
has been said before, by the 
Council of Engineering 
Institutions in 1980, when the 
`breadth' of proposed new 
courses was to be dealt with by 
the inclusion of "supplementary 
subjects as desired ". A 
sideways glance at literature or 
history is mere lip- service to 

the concept of a broad 
education, and it is to be hoped 
that this time the Council 
means what it says. 

However vital it is for the 
nation's economic growth that 
there should be a flow of well- 
trained scientists and engineers 
coming out of universities and 
polytechnics, it is equally as 
important in the longer term 
that they should be as 
"articulate" as the products of 
the other faculties and no less 
appreciative of those facets of 
life which have little commercial 
value. Education is not, or 
ought not to be, a meal ticket; 
nor is it a factory process to 
produce a generation of single- 
minded technocrats to bolster 
the economy. 

Towards a thinking computer 
Intelligent knowledge -based 
systems is one of the major 
research areas of the Alvey 
project; part of the quest for 
the next generation of super 
computers. Fifty projects, 
costing about £20M, have been 
announced which are aimed to 
establish the necessary 
technology upon which 
subsequent industrial and 
commercial applications of 
i.k.b.s. can be based. The 
researches into `artificial 
intelligence' include projects on 
novel computer architecture, 
logic programming languages, 
expert systems, the under 
standing of natural language 
and image interpretation. 

Each project is a 

collaboration between 
companies and /or academic 
research establishments and in 
all, 28 different firms and 26 
universities, polytechnics and 
research establishments are 
involved. 

The research is intended to 
develop systems which can 
reason and even guess the 
answer to a problem. They 
would need to be able to handle 
logical relationships and such 
trial -and -error based knowledge 
to be found in codes of practice, 
rules of thumb or `hunches'. In 
effect they are trying to emulate 
the human reasoning process 
which often involves little actual 

This liquid level sensor, 
developed by the RNIB, 
vibrates when liquid bridges 
the metal probes in the cup 
and may be felt by those who 
are deaf as well as blind. 
Two sets of probes indicate 

low and high levels. The 
contact sets into motion a 
miniature Portescap motor 
with an eccentric load 
weight, producing an audible 
buzz and a gentle vibration. 
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mathematics but uses logical 
inference, comparison with 
previous situations using 
extrapolation and interpolation, 
and estimating. A start has 
been made in the development 
of symbolic processing 
languages such as Prolog and 
Lisp, but the development of 
much larger and more powerful 
expert systems is a long -term 
aim, likely to take decades. 

Demonstation projects under 
way include a system to 
monitor the performance of 
machinery and to permit 
automatic adjustment to give 
optimum performance. Another 
is the formulation of mixtures in 
chemical works, such as a 
lubricating oil for a specific 
application. 

The main research pro- 
gramme is carried out under a 
number of specific research 
themes and cover an enour- 
mous range with thirteen pro- 
jects related to expert systems, 
two on intelligent front -end 

interfaces, seven are exploring 
natural language, three for 
image interpretation and the 
development of robot vision. 
Other areas are inference and 
knowledge representation, 
intelligent computer -aided 
instruction, and declarative 
systems architecture. 

There is also a support infra- 
structure for the programme 
and include community clubs 
where companies with common 
interests and problems can 
jointly commission the develop- 
ment of an expert system. One 
such club has been formed to 
produce software to demon- 
strate the use of expert systems 
in the real -time process control 
of chemical plants; another for 
the development of a system for 
use in civil engineering, partic- 
ularly quantity surveying. The 
third club is to set up a financial 
advisor on the performance and 
health of small business 
companies. Several more are 
planned or are being set up. 

Life -saving pager 
Patients waiting for organ 
transplants can now be in 
constant touch with their 
hospitals through Life Page, a 

service offered free by BT 
Radiopaging, Many potential 
transplant patients are still 
active and mobile, not 
necessarily tied to their homes 
or beds. However if a transplant 
organ becomes available they 
need to be contacted very 
urgently so that the surgery can 

be completed rapidly. Under 
the scheme, patients waiting for 
heart, kidney, liver or other 
organ transplants will be issued 
with a standard radiopager. The 
first recipient of a pager at the 
official launch of the service 
recently was Paul Stokes who is 
on the waiting list for heart 
surgery at Papworth Hospital. 
BT launched the service to 
celebrate their 250,000th 
subscription to Radiopaging. 
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