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DATAMAN 
Lombard House, Corn wa ll Road, 
DORCHESTER, Dorset DT1 1RX 
phone 0305 68066 telex 418442 

CIRCLE 1 FOR FURTHER DETAILS. 

FAST EPROM PROGRAY ER 
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 RS232 program & check 
CTS or DSR handshake 
ASCII, SIMPLE HEX, INTEL HEX 
MOTOROLA S or TEKHEX 

GANG- OF- EIGHT £395 
GANG -OF -EIGHT plus 445 AFFORAB AT 

-1 

J 
Diagnoses bus troubles 
Helps mend micro boards 

Z80, 6502, 6800, 8085 
All covered by one product 

Disassembters 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.. 0395 

0 J I9'0 R 
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 - RS232, 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 equipment 
stays on the shelf 

for weeks - but SOFTY 
is used every day- 

- says big- budget customer 

SOFTY.. t>95 
ADAPTOR... £2J 

Z80 TUTOR 
Designed for Schools Council 
to teach Z80 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/0 

used foi" ROBOTICS 

TEACHER's GUIDE, PUPIL READER 

MODULES (e.g. A to D) available 

MENTA .. £99 
COYLTER BARGAIYS 

-ring for our BEST OFFER 

OLIVETTI M21, M24 
with 10MB hard disk if req. 

AUTO -CAD & M24 created this AD 

also EPSON PX8 

EPROM ERASERS from 39 

7 IT R D TRY IT 
REFUND GUARANTEED 

less postal expenses, if goods returned intact within 
PRODUCT IS USUALLY IN STOCK 
TODAY DESPATCH IS POSSIBLE 
PHONE FOR A LITERATURE PACK 
VAT must be added to prices 

14 days 

VISA 
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Domestic microelectronic controller 
by J.L. Gordon 
Intelligent alarm and controller. 

17 

Electronic mailbox 
by M. Allard 
Self- contained electronic message system 
hardware. 

24 

Oscilloscope display of input, r.m.s., 64 
and mean voltages 
by S. Kirby 
Simultaneous presentation on one trace, with 
optional d.v.m. 

Sampled -data servo systems 
by M. Taub 27 

Nickel- cadmium cells 
by R. Cooper 
Hints on constructing the charger. 

73 

Bubble memory interface 
by J.C. Kanaar 
Three -i.c. interface for an existing 120 Kbyte 
memory board. 

32 

The tale of the long -tail pair 
by F.J. Lidgey 
The first of two articles on the characteristics of 
a versatile circuit. 

74 

Digital polyphonic keyboard 
by D.G. Greaves 
Versatile keyboard instrument producing many 
organ, piano and synthesizer sounds. 

37 

Communications receivers 
by R. Lambley 
Survey of h.f. receivers available on the UK 
market. 

43 

Fast Fourier transforms using a 

microcomputer 
by T. Larsen and G. Dyrik 
Spectral analysis of periodic waveforms !le 
amateur. 

80 

Human communications -a new 
discipline 
by R.E. Young 
Penultimate in the series of articles on 
innovation in electronics. 

83 

REGULARS 

News commentary 

Electronics, bread and games 
Cuts at the Beeb 
Cellúlar TACS could go 
Community radio in London 

6 Circuit ideas 

1Hz -30MHz v -to -f converter 
Loudspeaker measurement 
Fluorescent lamp inverter 
Stepping a motor Ste in 

55 Ilihre sm r` ld 

*K 

: 
hi 

Communications 69 

Feedback 34 
Correspondence 
Wireless? 
Relatively boring? 

New products 

P.c.b. photoplotter 
Thermocouple logger 

89 Front cover shows the digital, 
polyphonic keyboard, 
described on page 37. Cover 

Light, distance and time IEEE488 interface design by Richard Newport. 
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RADIOCODE CLOCKS LTD 
SPECIALISTS IN ATOMIC TIME, FREQUENCY AND SYNCHRONISATION EQUIPMENT 

Off -air frequency 
standards 
Intelligent time systems 
Caesium /Rubidium based 
clocks & oscillators 
Master /slave systems 

Time code generators /readers 
Record /replay systems 
Intelligent display systems 
Precision ovened oscillators 
Time /frequency distribution 
systems 

NEW PRODUCTS 
MINIATURE RUBIDIUM 
OSCILLATOR MODULE 
Lower power, fast warm up, optional 
output frequencies, programmable 
frequency offsets. 
RUBIDIUM FREQUENCY 
STANDARD 
High performance, compact and 
rugged instrument. 2U rack or '4 ATR 
case options. 
INTELLIGENT OFF -AIR 
FREQUENCY STANDARDS 
Microcomputer controlled 
instruments, directly traceable to 
N.P.L., precision ovened local 
oscillator, comprehensive monitoring 
and status information, real time 
synchronisation. 
LOW COST MSF 
FREQUENCY STANDARD 
Instant operation, directly traceable 
to N.P.L., self -contained portable unit, 
no scheduled frequency changes, 
24 hr transmission, real time 
synchronisation 

Radiocode 
Clocks Ltd* 
Unit 19, Parkengue, 
Kernick Road Industrial Estate, Penryn, 
Falmouth, Cornwall. Tel: Falmouth (0326)76007 

('A Circuit Services Associate Co.) 

CIRCLE 39 FOR FURTHER DETAILS. 

OSCILLOSCOPES 
TEKTRONIX 465 Dual Trace 100MHZ Delay 
Sweep now 
HEWLETT PACKARD 17076. Dual Trace 75MHZ 
Delay Sweep Mains /Battery £750 
TELEOUIPMENT D75 Dual Trace 50MHZ Delay 

NEW EQUIPMENT 
HAMEG OSCILLOSCOPE 605. Dual Trace 60MHZ 
Delay Sweep. Component Tester £515 
HAMEG OSCILLOSCOPE 203.5. Dual Trace 20MHZ 
Component Tester £270 

BLACK STAR FREQUENCY COUNTERS. P &P £4 
Sweep £350 Meteor 100- 100MHZ £99 
COSSOR CDU150 Dual Trace 35MHZ Delay Meteor600- 600MHZ £126 
Sweep £200 Meteor 1000 -1GHZ £175 SE. LABS SM111 Dual Tracet8MHZACerexternal BLACK STAR JUPITOR 500 FUNCTION 
DC operation £150 GENERATOR Sine /Square /Triangle 0.1HZ - 
TELEOUIPMENT S54A. Single Trace 10MHZ Solid 
State £110 

500KHZ. P&P £4. £110 

TELEOUIPMENT D43. Dual Trace 15MHZ ... £100 HUNG CHANG DMM 6010.31 digit. Hand held 28 
TELEQUIPMENTS43 . Single Trace 25MHZ 175 ranges including 10 Amp AC /DC. Complete with 

SIGNAL GENERATORS 
P&P £3P 

OSCILLOSCOPES PROBES. Switched X1; X10. P &P 
HEWLETT PACKARD 616B .1.8- 4.2GHZ.... £350 £2 £11 
MARCONI TF2008 AM/FM 10MHZ- 510MHZ. £1200 

HEWLETT PACKARD LOGIC ANALYSER MARCONI TF1066B /1 AM /FM 10MHZ- 
470M HZ £375 1600S - 32 bits £450 
MARCONITF995A /2 AM /FM 1.5- 226MHZ. £200 (Consisting ofHP1600A and HP1607A -can be sold 
MARCONI TF144H /410KHZ -72MHZ £65 separately). Specification on request. 
ADVANCE type SG63E AM/FM 4- 230MHZ ..£150 

MARCONI RF MILLIVOLTMETER TF2603 50KHZ- ADVANCE type SG63 AM/FM 7.5- 230MHZ £75 
15MHZ: 1 mV-3V. FSD £175 ADVANCE type 50628 AM 15OKHHZ - MARCONI ELECTRONIC VOLTMETER TF2604 220MHZ £70 
20HZ- 1500MHZ; AC /DC /OHMS AC 300mV- ADVADVANCEtype62AM150KHZ- 220MHZ £35 
200V.FSD £95 

MULTIMETERS MARCONI VALVE VOLTMETER TF2600 10HZ- 
10MHZ; 1 mV- 300V.FSD £40 

AYO B Mk IV and AVO 9 Mk IV. 
AVO TRANSISTOR ANALYSER CT446 Complete with butteriesaad leads tor only £65 

AVO TEST SET No 1. (Similar to AVO 8 Mk3). Suitcase style - battery operated. 
Complete with Batteries. leads & carrying case. £80 (Batteries NOT SUPPLIED). 
AVO Model 73. Pocket Multimeter (Analogue) 30 With information only £20 each. 
ranges. Complete with batteries & leads £25 
AyO 72 - Similar to abose but noAC Current range 
with Batteries & Leads £18 

AVO TRANSISTOR TESTER TT169 
AVOTRA.SOTORTESTERTT1u9estin Testing. 
Complete with batteries, leads & instructions 

PHIUPS DIGITAL MULTIMETERS Now Only £12 p &p £3. 

4 digit. Auto ranging. Un -used, complete with PROFESSIONAL MONITORS batteries and leads (P&P £5) 
TypePM2517X COTRON12"GREENSCREENUN- USED.... £95 
Type PM2517X(L.0 D) £95 

_MO 
KGM 9' GREEN SCREEN USED GOOD 

)L.CD) 

CONDITION. £40 

5'I" FLOPPY DISK DRIVES CHERRY KEYBOARD - SERIAL/ASCII. STANDARD 

TANDON; Height. Brand New QUERTY WITH NUMERIC PAD. NEW CASED. WITH 

Single Sided Double Density £60 
CIRCUIT. (P &P£4) £15 

Double Sided Double Density ..,...,..... £100 This IS A VERY SMALL SAMPLE OF STOCK, SAE Or 
P &P all drives £5. Telephone for LISTS 

Please check availability before ordering. 
All above instruments in Working Order and Carriage all units £12 
Supplied with Manual VAT to be added to Total of Goods & Carriage 

STEWART OF READING Telephone: 0734 68041 
110 WYKEHAM ROAD, READING, BERKS RGO 1 PL 

Monday to Saturday inclusive Callers welcome 9 a.m. to 5.30 p.m. 

CIRCLE 30 FOR FURTHER DETAILS. 
2 

m icromrd 
80x 100mm 

R65PI2 MICROCOMPUTER 
POWERFUL PORTH HERnEL 

RAM EPROM SPACE 

RS232 IfTERPACE 
40 I/O L1nEs 

Our small size, 
low cost FORTH 
target system 
could be the answer 
to your control needs 

send for full information 

C Essex Electronics Centre 2 Wivenhoe Park, Colchester, Essex C04 3S0 
Telephone: Colchester (0206) 865089 

Also available from: RCS Microsystems, 01- 979 -2204 
CIRCLE 65 FOR FURTHER DETAILS. 
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Series TO Systems for printing, office automation and 
communications with comprehensive supporting software. 

Eliminate your printing problems with the Advent approach to full 
page, full feature word processing -laser quality printing for that 
professional image to all your work -correspondence, scientific 
and technical documents, forms design and foreign languages. 

r 

advent 
advent/ data products ltd 

Merlin Way. Bowerhill, Melksham, 
Wiltshire SN12 6TJ. Tel (0225) 706289. 

CIRCLE SO FOR FURTHER DETAILS. 



SMALL SELECTION ONLY LISTED 
RING US FOR YOUR 

REQUIREMENTS WHICH MAY BE 
IN STOCK 

Portable Battery or Mains Oscilloscope. SE Laborato- 
nee 111 Oscilloscope - Solid State - General pur- 
pose - Bandwidth DC to 18 /20MC /S at 20MV /CM - 
Dual Channel - 
Rise time 19NS - Calibrated Sweep - Calibrator - 
Display 10CMS4CMS - Power AC - 95 Volts to 100- 
190 Volts to 260 or 24 Volt DC battery - Size. 
W.25.5. CM - H25.5CCMS - 56CMS Deep - 
WT11.4KGS - Carrying handle - Tested in lair condi- 
tion with operating instructions £120.00. 

Latest Bulk Government Release - Cossor Oscillo- 
scope CDU150 (CT531/3) C150 only. Solid state general 
purpose bandwidth DC to 35MHz at 5MV /CM - Dual 
Channel - High brightness display (8.10cm) Full 
delayed time base with gated mode - Risetime IONS - Illuminated graticule - Beam finder - Calibrator 
1KHz squarewave - Power 100 - 120V.200V - 250 
volts AC - Size W 26CM - 41 CM deep - WT 12.5 K.G. 
carrying handle - colour blue - protection cover front 
containing polarized viewer and camera adaptor plate - probe (1) - Mains lead. Tested in Fair condition with 
operating instructions - £150.00. 

Communication Recievers. Racal 500KC /S to 30MC /S 
in 30 bands 1MC /SWIDE - 11A17 MK11 0125. RA17L 
£150. RA117E £200. New Metal Louvred Cases for 
above £25. All receivers are air tested and calibrated In 
our workshop - supplied with dust cover - operation 
instructions - circuit - in lair used condition. Racal 
Synthesisers (Decade frequency generators( MA3508 
Solid State for use with - MA79 - RA217 - RA1218 

Etc C100 to £150. MA250 - 1.6MC /S to 31.6 MC /S 
£100. MA1350 for use with RA17 receiver £100. 
MA259G Precision frequency standard 5MC /S - 
1MC/S - 100KHz £100 to 0150. Panoramic Adaptor 
RA66 £150. RA137 and RA37 £40 to C75 LF convertors 
10 to 980KC /S. RA2t8 Independent SSB unit £50 RA98 
S B -ISM Crueler C50. RA121 SSB -ISB convertor £75. 
EC964/7K Solid state - single channel - SBB - 
mains or battery - 1.6 to 27.5 MC /S and 40010 535KHz 
£100 with manual Plessey PR155G Solid State 60KC /S - 30MC /S £400. Creed 75 Teleprinters - Fitted tape 
punch and gearbox for 50 and 75 bauds - 110volts AC 
supply - in original transport tray sealed In polythene - Ilk new C15EA. Redilon TT11 Audio Teleprinter con- 
venor receiver solid slate - supply 110 or 240AC - 
Made for use with above teleprinter enabling print -out 
of messages recieved from audio input of communica- 
tion receiver Cl5 with circuit tested. Redilon TT10 Con- 
vertor as above but Includes transmit facilities £20. 
Oscilloscopes - stocks always changing Tektronix 
465 - 100MC /S £750. FM Recorder Sanghmd Sabre 
111 14 channels £350. Transtel Matrix printers - 
AF11R- 5 level Baudot Code- up to 300 Bauds - for 
print out on plain teleprinter paper £50 to £ 100. Trans - 
leI AM11 R - As above but also 8level ASCII (CCITT No 
2 and CCITT No. 5) Like new £100. Army Geld tele- 
phone sets. Type F -L and J - Large quantity in stock 
£6 to £15 depending on type and quantity P.O.R. Don 
10 Telephone Cable - half mile canvas containers 
£20. Night viewing infra -red AFV periscopes - Twin 
Eyepiece - 24 volt dc supply £100ea. Original cost to 
government over £11,000ea. Static Invertom - 12 or 
24 volt input - 240 volt AC sinewave output - various 
wattages P.O.R. 00 Platers and pen recorders various - P.O.R. Ferrograph serles 7 Tape recorders mono 
£100, stereo £150. Signal Generators various - 
TF995/A3 £60. TF801 D /Bs -10 MC /S to 485MC /S £90 
TF144H /AI £90. TF1060 /2 £60. HP606A - £90 £140 
HP608 £50 HP614A £100 HPA18B £100 HP620A £100. 
Marconi TF1064B/5 f100 TF791 Deviation meter £100 
TFB93A Power meter £50 Aerial mast assembly 30ft 
high complete with 16ft whip aerial to mount on top - 
guyropes - insulators - Base and Spikes etc.. in heavy 
duty carrying bag - new £30. Raul frequency counter 
Type 836 £50 Tektronix plugs -ins -1 Al £50. 1 A2 £40, 
1A4 £100 M£50. All items are bought direct from H.M. 
Government being surplus equipment: Price is Ex 

works. S.A.E. for enquiries. Phone for appointment 
for demonstration of any items. Also availability or 
price change. V.A.T. and carriage extra. 

EXPORT TRADE AND QUANTITY 
DISCOUNTS GIVEN 

JOHNS RADIO (0274) 684007 
WHITEHALL WORKS, 
84 WHITEHALL ROAD, 

EAST BIRKENSHAW, BRADFORD 
BD11 2ER 

WANTED REDUNDANT TEST EQUIPMENT - 
RECEIVING AND TRANSMITTING EQUIPMENT - 

VALVES - PLUGS - SOCKETS SYNCHROS 
ETC. 

METER PROBLEMS? 

137 Standard Ranges in a variety of sizes and stylings available 
for 10 -14 days delivery. Other Ranges and special scales can be 
made to order. 
Full Information from: 

HARRIS ELECTRONICS (London) 
138 GRAY'S INN ROAD, W.C.1 Phone: 01- 837 7937 

Telex: 892301 HARTRO G 

CIRCLE 22 FOR FURTHER DETAILS. 

Lynwood GD1 VDUs: Intelligent Green micro controlled, 
RS232, printer port, 101 key k /b. Full Video 
enhancements. ONLY £149+ £ 15 P &P (S /H ) 
Burroughs MT686/7/TD710: Intelligent Green 12" VDU with 
3 micros and 64K store. RS232. Programmable...Only £199 
new or £149 S/H + £15 P &P 
Open Chassis Video Monitors from above VDUs 

f40 +7.00p &p 
Multirail Switching PSUsfrom above 5v 4A 12v +24v 

£25 +£ 1.50 
Data General 6012 VDU's very attractive display working RS232 
with integral 73 key k/b either dumb terminal mode or page 
buffered Only £120.00 + £15.00p&p 
Centronics 306 Line printers: Professional fast (120 cps), 
superb quality 80 column printer. Parallel ONLY£99+ £15.00 P &P 
Osborne Executive Portable CP /M system with oodles of software. Twin floppy 
drives £900 +í15p &p 
DiabIo63O Daisywheel printer. OEM i/f NEW £599 +£15P&P 
Calcomp565 Drum Plotter, l0thousteps ONLY £450+ £10 P&P 

o 

Callers welcome 
by appointment 

BECKENHAM PERIPHERALS LTD 
We also buy 

redundant peripherals 01 -466 5582 
34 Rodway Road, Bromley 

Kent BR1 3J1 

CIRCLE 40 FOR FURTHER DETAILS. 

Richardson Electronics(Europe) Ltd. 

We are the leading suppliers of R.F.Power 
Transistors and Electronic Tubes for the 
communications and industrial markets. 
With our parent company we represent 
all the major manufacturers and from our 
nine million pounds worth of stock we 
can supply virtually any form of tube or 
R.F.Transistor of American manufacture 
or its European equivalent. We can 
normally dispatch your requirements 
on a same day service. 

Send for further information to 

r Ci de Road Ind stria! state incoln, E e d LN2 4DV 
!-TA('T F f3 Pill? FTiRT14FF TIFTAIT 



IF YOUCAN'TPUT YOUR 
FINGER ONA QUALITY 
PROBEATA LOG /CAL 

PR /CE 

LP -1 LOGIC PROBE 

The LP -1 detects high speed 
pulse trains or one shot 
events and stores pulse or 
level transitions. This simple 
handheld probe means no 
need for separate level 
detectors, pulse detectors, 
pulse stretchers and pulse 
memory devices. 
* Minimum detachable pulse 

width of 50 nanoseconds 
* Maximum input frequency 

of 10MHz 
* 100 K ohm probe 

NEW LOW PRICE! 
ONLY £24.95 plus VAT 

LP -2 LOGIC PROBE 

This extremely low -cost probe 
works much like the LP -1, but 
is for slower speed circuits 
and has no pulse memory. 
* Minimum pulse width 

300 nanoseconds 
* Maximum input frequency 

1.5 MHz 
* 300 K ohm probe 

ONLY £21.00 plus VAT 

Or in kit form ILPK -11 with easy 
instructions, only £14.50 plus VAT 

Portable. Compact. Easy - 
to -use. Inexpensive. The Global 
Specialties logic probes help 
you quickly locate and analyse 
problems in integrated circuits 
with pinpoint accuracy. 
LOGIC PROBES SHOWN ARE SUITABLE FOR 
TTL, DTL, HTL AND CMOS CIRCUITS. 

LP -3 LOGIC PROBE 

Its the high speed probe that 
captures one -shot or low -rep 
events, giving you the main 
facilities of a top quality 
memory scope, but at a 
fraction of the cost! 
* Minimum pulse width - 

10 nanoseconds 
* Maximum input frequency - 

over 50 MHz 

ONLY £53.50 plus VAT 

DP -1 DIGITAL PULSER 

MINN 
The DP -1 registers the polarity 
of any pin, pad or compo- 
nents. Press the PULSE button 
and it delivers a single, no 
bounce pulse to swing the 
logic state the other way. 
Hold the button down for 
more than a second and 
deliver a stream of pulses 
at 1000 Hz. With a very fast 
circuit, you can open the 
clock line and take it through 
its function step-by -step at 
single pulse rate or at 100 
per second. 

ONLY £56.00 plus VAT 

Or in kit form IDPK- I 1 with easy 
nstructions, only f 19 95 plus VAT 

YOU NEED TO SEE A SPECIA L IST' 
Send for a Specialist! 
Order today - and if you're not 
completely satisfied, simply return 
the products within 14 days and 
we'll refund your payments. 

GLOBAL 
SPECIALTIES 
An Interplex Electronics Company 

Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3A0. 
Telephone: (0799) 21682 Telex: 817477 GSC LTD 

CIRCLE85 FOR FURTHER DETAILS. 

To: GLOBAL SPECIALTIES CORPORATION (UK) LIMITED, DEPT 711 

Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CBI] 3A0. 
Please send me:- 

LP -1 at £30.70 linc P&P and VATI 
LP -2 at E26.20 (inc P&P and VATI 
LPK -1 at £18.70 lint P&P and VATI 
LP -3 at £64.00 lint P&P and VATI 

DP -1 at £68.00 (inc P&P and VATI 
DPK- I at £25.00 (Inc P&P and VATI 
Please send me a free catalogue 

and more information 

Name Company /Address 

I enclose PO /Cheque for £ 

American Express No 

Telephone 

or debit my Barclaycard /Access/ 

exp date 


