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TEK OSCILLOSCOPE 
O EE SO ADVANCED 

THEY COST YOU LESS 

The 'Scope. 
60 MHz. 

Bandwidth 
ron x 

111111 

manummanuong 

MCI 

The new price/performance 
standard. 
Two new 60 MHz, dual trace 
oscilloscopes offer unprecedented 
value in both initial and life cycle 
costs. Already listed as a "product of 
the year", these instruments provide 
ideal general purpose scope 
characteristics at a 
price/performance previously 
unachievable. 
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Ti'Jctronix 2215 

2200 SERIES 

Improved manufacturing 
techniques have made this possible 
without sacrificing quality, or 
reliability, after all it carries the 
TEKTRONIX brand. 

Lightweight (13.5Ibs) 
60 MHz bandwidth 
Dual trace 
Full feature triggering 
Alternate delayed Sweep (2215) 

IDA MADE IN .M" 
BRITAIN et -11Z 

1 *x9ff11 
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MEP 

FREE 
A 36 page book on the 
XYZ's of using a 'scope 
and our Portable's Broadsheet. 

UK & Eire only 

Name 

Position 

Company 

Address 

Telephone 
LTo1 Publicity Dept. 

1 

Tektronix UK Limited 
PO Box 69, Harpenden, Herts. AL5 4UP 
Tel: Harpenden 63141 Telex: 25559 

Regional Telephone Numbers: Maidenhead 
0628 73211, Manchester 061 428 0799, 
Livingston 32766, Dublin 850685/850796 

TéJctronbc© 
COMMITTED TO EXCELLENCE 
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Computer -generated image of 
robot arms generated by Alan 
Barr of Raster Technologies Inc. 
of North Billerica (represented 
by Sintrom Electronics in the 
UK) using their model One/20 
colour graphics controller. 

NEXT MONTH 
Scott Murray takes the lid off the 
wave theory of matter as it was 
developed by the Copenhagen 
School. Physics and metaphysics 
must be distinguished and kept 
separate. Schrodinger's "wave 
mechanics" has nothing to do with 
mystical "matter waves": that was 
the second great philosophical error 
of 1930's physics. 

Bob Coates looks at microprocessor 
registers from a programming point 
of view in a tutorial article 
introducing assembly -language 
programming. 
It has been postulated that power 
amplifiers with high open -loop 
output impedance and large 
feedback factor are more likely to 
produce intermodulation distortion 
at the loudspeaker interface. With 
the aid of computer simulations, 
this possibility is examined for 
contemporary amplifier circuits. 

Current issue price 80p, back issues (if 
available) £1, at Retail and Trade Coun- 
ter, Units 1 & 2, Bankside Industrial 
Centre, Hopton Street, London SE1. 
Available on microfilm; please contact 
editor. 
By post, current issue £1.23, back issues 
(if available) £1.80, order and payments 
to EEP General Sales Dept., Quadrant 
House, The Quadrant, Sutton, Surrey 
SM2 5AS. 
Editorial & Advertising offices: Quad- 
rant House, The Quadrant, Sutton, 
Surrey SM2 5AS. 
Telephones: Editorial 01-661 3500. Ad- 
vertising 01-661 3130. 
Telegrams/Telex: 892084 BISPRS G. 
Subscription rates: 1 year £14 UK and 
£17 outside UK. 
Student rates: 1 year £9.35 UK and 
£11.70 outside UK. 
Distribution: Quadrant House, The 
Quadrant, Sutton, Surrey SM2 5AS. 
Telephone 01-661 3500. 
Subscriptions: Oakfield House, Perry - 
mount Road, Haywards Heath, Sussex 
RH16 3DH. Telephone: 0444 59188. 
Please notify a change of address. 
USA: $44 surface mail, $98.30 airmail. 
US subscriptions from IPC B.P., Sub- 
scriptions Office, 205 E.42nd Street, NY 
10017. 
USA mailing agents: Expediters of the 
Printed Word Ltd, 527 Madison Avenue, 
Suite 1217, New York, NY 10022. 2nd 
class postage paid at New York. 

© IPC Business Press Ltd. 1983 ISSN 
0043 6062. 

BROADCASTING 
ELECTRONICS 
AUDIO 

JANUARY 1983 

wireless 
world 

COMMUNICATIONS 
COMPUTING 

VIDEO 

VOL 89 NO 1564 

27 
LEADER 

23 

30 

32 

34 

37 

39 

40 

SATELLITE TV SYSTEM 
Tnrnllrst 

MATCHING TUNING DIODES 
sE, 

a 
ss 

i °frty k) 

EPROM DEVELOPMENT AID 
by , A. i .. ettrldd 

NEWS 
Part report anger Electronic nose 

LOGIC AND COMPUTER LANGUAGES 
Artar 

EVENTS 

COMMUNICATION NEWS 

42 

45 

46 

TWO -METRE TRANSCEIVER -3 

LITERATURE RECEIVED 

MODULAR PREAMPLIFIER 

TRACKING DIGITAL FILTERS it dy J:. J, Tatt 

s 
ELECTRONIC BREATH ANALYSER 

CIRCUIT IDEAS 
rilviding by tr3lians Bicycle liohtinq 

KR QUANTIZATION AND QUANTIZATION 
uu . 

sco 

LETTERS 
Ideas Imam Heretics ttul e 

DATA ACQUISITION ON A PET 
143 by f :. V. fiiizeey aÌ;í: U Í . 11äi x 

8 
INTRODUCTION TO VDUs 

Tully 

ain PICOTUTOR ASSEMBLY LANGUAGE TRAINER 

73 ARCHITECTURE OF AN ELECTRONIC BOOK 

MEMORY SYSTEMS -2 
.. Madi: 

76 DATA INTEGRITY IN DISC DRIVES 
by J. . tat inson 

NEW PRODUCTS 
Circuit modeller Text transmrtteT Viewdata products 

81 RANDOM ECHOES 
bY Chirp 

INDEX TO ADVERTISERS 

WIRELESS WORLD JANUARY 1983 1 



PCI 1002 IEEE THERMOCOUPLE CONVERTER 
The PCI 1002 is a 12 Channel IEEE compatible 
thermocouple converter having two input ranges 
of ± 10mV or + 100mV F.S.D. selected by an 
internal switch. It has 12 Bit resolution of the A 
to D converter giving a resolution of 0.06 deg.0 
on 10mV range and covers all common 
thermocouple types. 

Cold Junction Compensation is provided giving a 

resolution of 0.2°C on 100mV range and 0.02°C 
on 10mV range. 

Linearising software in Basic using optimised 
coefficients for ranges and thermocouple types. 

Two other channels are provided via BNC input 
sockets on the front panel. Input ranges are I/V 
for 10 mV range and + 10V for 100mV range. 

CIL MICROSYSTEMS LTD 
DECOY ROAD, WORTHING, SUSSEX. 
TEL: 210474. 

LTD 

PRODUCTION 
TESTING 

DEVELOPMENT 

SERVICING 

WW - 008 FOR FURTHÈR DETAILS 

POWER UNITS 
Now available with 

3 OUTPUTS 

a 

Type 250VRU/30/25 

OUTPUT 1 0-30v, 25A DC 

OUTPUT 2 0-70v, 10A AC 

OUTPUT 3 0-250v, 4A AC 

ALL 
Continuously 

Variable 

v.17.0.10 
VALRADIO LIMITED, BROWELLS LANE, FELTHAM 

MIDDLESEX TW13 7EN 
Telephone: 01-890 4242/4837 

TV TUBE REBUILDING 
Faircrest Engineering Ltd, manufacture a comprehensive 
range of equipment for processing all types of picture tubes, 

colour and mono. Standard or custom built units for estab- 
lished or new businesses. We export world-wide and have an 

excellent spares service backed by a strong technical team. 

Full training courses are individually tailored to customers 
requirements. 

For full details of our service contact Neil Jupp 

FAIRCREST ENGINEERING LTD. 

4 Union Road, Croydon, CRO 2XX 
01-684 1422/01-684 0246 

- 037 FOR FURTHER DETAILS 

PIANOSSPECIALISTS SINCE 
DOMESTIC O STAGE 
SIX OR 7th OCTAVES 
KITS OR MANUFACTURED 

DOMESTIC PRICES 

f SIX 71/ 

Comp 234 266 

Full 398 442 

M=0 620 695 

The most advanced 
form of touch -sensi- 
five action simulat- 
ing piano key inertia 
by patented tech- 
nique 

Four mrable voices 
for serious tone 
variation plus 
electronic chorus 
and( langer effects 

Component Kits in- 

clude Keyboard 

Full Kits further con- 
tain: Cabinets, Har- 
ness, Power Amp 
and Speaker 

£314 An Electronic Backing 

Mfd TRIO. Drums, Bass & 
Chord Instrument. 

£439 User Programmable 
VOCAL & INSTRU- for 50-100 scores, 
MENTAL SOLOISTS! using microprocessor. 

MASTER RHYTHM 
User Programmable 
DRUM MACHINE. 
Twenty-four patterns. 
Eight parallel tracks. 
Twelve instruments 
sequence operation. f79 KIT f119 BUILT 

Write or Phone for full details of our range of 
high quality Kit and manufactured Electronic 
Musical Instruments. Prices include V.A T.. Carr , 

& Ins. and we operate Telephone BARCLAY- 
CARD/ACCESS. 
Competitive EXPORT Quotations given. 

CLEF PRODUCTS (ELECTRONICS) 
LIMITED 

Dept. W, 44a Bramhall Lane South 
Bramhall, Stockport, Cheshire SK7 IAH 

061-439 3297 

WW - 033 FOR FURTHER DETAILS 
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Electronic Brokers are Europe's leading Second User Equipment Company. We carry large stocks of the very latest test equipment which is refurbished in our own service laboratories and calibrated to meet the manufacturer's sales specifications. When you buy used equipment from Electronic Brokers, it can be yours in just days. No waiting for manufacturers lengthy production schedules. All equipment is fully guaranteed. 
ANALYSERS 
Hewlett Packard 
141 T/13552B/8555A 10MHz 18GHz 

£9750.00 
332A Distortion Meter 5Hz 600KHz 

£495.00 
3582A Spectrum Analyser 
0 02Hz-25.5KHz £6350.00 
5420A Digital Signal Analyser c/w Digital 
Filter 544708, A/D Converter 54410A 

P.O.A. 
8407A/841 2A Network Analyser 

£1950.00 
8557A Spectrum Analyser 0 01 350MHz 

£3000.00 
Marconi 
TF2331 Distortion Meter 20Hz 20KHz 

Solartron 
£475.00 

1172TFA £4000.00 
Tektronix 
491 Spectrum Analyser 10MHz 40GHz 

£7000.00 
492 [opt 01 2. 3] Spectrum Analyser 
50KHz 220GHz £14000.00 
492P [opt. 01. 2, 3] Programmable Version 
of 492 £20000.00 
7L5 Spectrum Analyser 20Hz 5MHz 

£5650.00 
7L1 2 Spectrum Analyser- 100K Hz 1 8GHz 

£5750.00 
7L13 Spectrum Analyser 1 KHz-1 8GHz 

£7600.00 
7L14 Spectrum Analyser 10KHz 1 8GHz 

£9450.00 
7L18 Spectrum Analyser 1 5GHz-60GHz 

£9850.00 
TR502 Tracking Generator (for 7L1 2 13 
14] £3200.00 
TR 03 Track ing Generator [for 492/496 
series] £3250.00 
5L4N Spectrum Analyser 20Hz- 100K Hz 

£2350.00 
7001/F2 Logic Analyser n 7704A 
Mainframe £4950.00 
BRIDGES 
Marconi 
TF1 313A 0 1 o LCR Bridge £775.00 
TF2700 1% LCR Bridge £345.00 
TM4520 Set of Inductors £350.00 
Wayne Kerr 
8642 LCR 0.1 °r £795.00 
SR 268 Source & Detector £875.00 
DVM's AND DMM's 
Oatron 
1041 Multifunction DVM with options 
01 -True RMS AC 02 4 Wire ohms 
801-BCS output . £550.00 
1059 Bench DMM 5 1 /2 digit DC and True 
RMS AV volts and current + resistance 

£700.00 
Solartron. 
7055 Microprocessor DMM Scale Length 
20.000 ACIDC volts, resistance 1V 
resolution £495.00 
FREQUENCY 
COUNTERS 
Hewlett Packard 
5340A 8 Digit 10Hz 18GHz £3750.00 
Marconi 
TF2431 8 Digit 200MHz Unused £200.00 
TF2432 8 Digit 520MHz £275.00 

OSCILLOSCOPES 
Hewlett Packard 
1 82T Storage Mainframe .£1400.00 
1809A 100MHz 4 Channel Plug In 

£2000.00 
WIRELESS WORLD JANUARY 1983 

1821 A Timebase Plug In £1000.00 
Philips 
PM3232 Dual Beam 10MHz £495.00 
PM 3234 True Dual Beam Storage 
Oscilloscope 10MHz New CRT £1750.00 
PM 3244 50MHz 4 Charnel Delay T'Base 

£1500.00 
Tektronix. 
213 Miniscope/DMM Battery 1MHz 

£975.00 
305 Portable battery scope/GMM D T 

5MHz £975.00 
T922 01 15MHz DT Scooe Diff input 

£515.00 
200C Trolley for 400 Seres.. £120.00 
7313 100MHz Storage Mainframe 

£2225.00 
7603 100MHz Mainframe £ 1300.00 
5440 50MHz Mainframe £1000.00 
5441 50MHz Variable Persistance Storage 
Mainframe £1600.00 
7104 1 GHz Scope Mainframe 

£10000.00 
7704A Scope DC 200MHz Mainframe 

£1950.00 
7613 Storage Scope Mainframe 
DC 100MHz £2600.00 
7834 Storage Scope Mainframe 
DC-400MHz £7000.00 
7854 Waveform Processing Scope 
DC-400MHz £8250.00 
7904 500MHz Mainframe £4500.00 
51 Sampling Head As New £450.00 
7014 Digital Counter plug-in 525MHz 

£850.00 
P6015 HV Probe £295.00 
Telequipment 
DM63 Storage Oscilloscope Fitted with 
2 x V4 Plug -ins to give 4 Trace 15MHz 

£1350.00 
RECORDERS 
Hewlett Packard 
70404 X -Y Recorder 1 V,Inch POA 
7045A X Y Plotter T'Base Metric 

£1150.00 
Watenabe. 
WTR 281 6 Channel Chart Recorder 

£950.00 
SIGNAL SOURCES 
Hewlett Packard. 
4204A Decade LF Oscillator 10Hz-1 MHz 
lmV 10V into 600I1 £695.00 
6068 AM Signal Generator 50KHz- 
65MHz AM -95% £850.00 
01681 8-4 2GHz int or axt PCM/FM 
0 1V -0.224V ..£1000.00 
65113 Test Oscillator 10Hz 10MHz 
0 1 mV -3 16V £415.00 
3320A Frequency Synthesizer 0.01 Hz 
1 3MHz £995.00 
86164 Signal Generator 1 8 -4 5GHz 

£2000.00 
Marconi. 
TF144H/4 AM Signal Generator 10KHz- 
72MHz 2NV 2V £750.00 
TF2002B AM /FM 10KHz 88MHz 

£1200.00 
TF21 20 0 0008Hz 100KHz Waveform 
Generator £900.00 
TF21 7013 Synchronizer for TF20020 

£500.00 
TF2008 AM/FM 10KHz 510MHz built in 
sweeper Output 0 2eV-200mVE3500.00 
TF201 6 . TF21 73 Synchroniser AM/FM 
10KHz-102MHz £2000.00 
TF2169 Pulse Modulator for r ise with 
TF201 5 nr TF201 6 £200.00 
TF 2000 AF Signal Sourre £575.00 
TF 2015 - TF 2171 Generator 5 
Synrh unisec £1850.00 

TF2950 Mobile Radio Test Set (65 84, 
84.108. 138 180, 420 470MHz] 

£1550.00 
Philips. 
PM6456 Stereo Generator £250.00 
Racal 
9081 AM, FM, Phase and Pulse Synthesized 
5 520MHz £2200.00 
Radiometer 
SMG1 Stereo Generator £375.00 
TEKTRONIX PLUG INS 
5A48 Dual Trace Amp OC 50MHz 

£400.00 
5842 Delay Timebase £600.00 
7A13 Diff Comparator Amp DC-105MHz 

£1500.00 
7A 16A Single Trace Amp DC 225MHz 

£425.00 
7418 Dual Trace Amp DC- 75MHz 

£450.00 
7422 Diff Amp DC -1 MHz 10NV/Div 

£525.00 
7A29 Dual Trace Amp DC 1GHz 

£1250.00 
7853A Dual Timebase For use in 7600 
series £485.00 
7B92A Dual Timebase For use in 7900 
series £1500.00 
7014 Digital Counter 525MHz £850.00 
7M 1 1 Dual 50!! Delay Line £575.00 
7514 Dual Trace Delayed Sweep Sampler 
OC 1 GHz £3250.00 
S' Sampling Head (unused] £450.00 
TEKTRONIX TM500 
SERIES 
DM502A True R M 5 3 digit DMM 

DC503A 125MHz Counter 
£200.00 
£450.00 

DC505A 225MHz Counter £600.00 
00501 Digital Delay £495.00 
FG501 Function Generator 0 001 Hz 
1MHz £375.00 
FG503 Function Generator 1 Hz-3MHz 

£275.00 
FG504 Function Generator 0 001 Hz 
40MHz £950.00 
PG508 Pulse Generator 5Hz-50MHz 

£800.00 
SC502 15MHz Dual Trace Scope 

£1000.00 
SC504 80MHz Dual Trace Scope 

£1250.00 
SG503 Sinewave Generator 250K Hz 
250MHz £950.00 

I I Z. I=NI i _ _ I 
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SG504 Sinewave Generator 245MHz- 
1050MHz £1650.00 
TG501 Timemark Generator. £950.00 
TM515 Mainframe (5 wide] £350.00 
TEKTRONIX TV TEST 
EQUIPMENT 
' 41 A PAL Test S'gnai Generator 

81750.00 
148 PAL Insertion Test Generator 

£4000.00 
149A NTSC TV Test Sig Gen £5750.00 
1481 C PAL Waveform Monitor £2500.00 
1485C PAUNTSC Dual Standard 
Waveform Monitor £2950.00 
651 HR 12 PAL Colour Monitor [Mint 

£3250.00 
655HR- 1 TV Colour Picture Monitor 
(NTSC e PAL + ROB] £3800.00 

56HR PAUSECAM Monitor £3900.00 
1411 R TV Generator Various Systems 
available POA 

MISCELLANEOUS 
Bruel & Kjeer 
2209 Sound Level Meter £975.00 
Ferrograph 
RT51 Test Set £295.00 
Fluke 
883 AC/DC Differential £615.00 
845 AB Null Detector £610.00 
3010A Logictester Self Contained 
Portable Full Spec on Request £8500.00 
Hewlett Packard. 
8403A Modulator Fitted With 87328 PIN 
MODULATOR £1500.00 
8482H Power Sensor 100KHz-4.2GHz AS 
NEW £250.00 
0745A S Parameter Test Set Fitted with 
11 604A Universal Arms 0.1 -2GHz 

£2750.00 
59308A HP IB Timing Generator £300.00 
Marconi. 
TF21 62 M F Attenuator 0-111 dB 

£165.00 
Schaffner 
NSG 509 Pulse Test Generator .£785.00 
Tektronix 
105 Square Wave Generator 1n5 nsetime 
10Hz-1MHz without accessories £175.00 
284 Pulse Generator 70p5 risetime 

£950.00 
832 Data Comms Tester £925.00 
833 Data Comms Tester £1350.00 
2901 Time -Mark Generator £195.00 
Please note: Prices shown 
do not include VAT or carriage. 

= I I = I 1 a aas, I aa- I 

MI» I=ill 
Electronic Brokers Limited 
61/65 Kings Cross Road 
LONDON WC1X 9LN 
Telephone: 01-278 3461 
Telex: 298694 Elebro G 

Latest Second User Test Equipment Catalogue 
now oJt. Send for your FREE copy 

WW - 200 FOR FURTHER DETAILS 



... 

... :. 
gça_y5..... 

6' d 6 113 . .:¢ : . 6,, '' f HF COMMUNICATIONS RECEIVERS 

FOR 

POINT TO POINT/TRANSPORTABLE 
AND 

MARINE SYSTEMS 

DESIGNED AND MANUFACTURED TO HIGHEST INTERNATIONAL SPECS 

Fully Synthesised 
10Hz or 100Hz steps 

Continuously Tuned 50KHz to 30MHz 
Modes LSB/USB/CW/AM/FSK 
Stability ± 1 part in 10710C 

Tuning Keypad/Spin/Decade 
Power Supplies 

110V/240V AC and 24V DC 

WE ANNOUNCE NEW MODELS 
(a) SR 520 To meet new C.E.P.T. Spec for Ships Main Receiver. 
(b) SR 522 with Preselector for Point to Point/Transportable. 
(c) SR 530 As (a) above but MICROPROCESSOR/KEYPAD controlled, 

200 channel memory, Scanning. 
(d) SR 532 As (c) above but for Point to Point/Transportable. 
OPTIONS. Full Remote Control by VHF Radio or Telephone Line, Dual 

Diversity, FSK Demodulator and 600 ohm Line Amplifiers. 

SEND FOR TECHNICAL BROCHURES TO: 

VIGILANT COMMUNICATIONS LTD, UNIT 5, PONTIAC WORKS, FERNBANK ROAD, ASCOT, BERKS, ENGLAND 

TELEPHONE: (0344) 885656 TELEX: 849769 VICCOM 6 

WW - 014 FOR FURTHER DETAILS 

D.I.L. MINIATURE 
ON-OFF 

SWITCHES 
Gold- plated contacts 
Sealed base Ideal for pro- 
mamming. 6 -position e1 

! e s s than halt 
manufacturer's price v. 
- - - 

ONLY 
75 

Will ht intoo l4 -pin chi 

socket Ten at 65p ea.; per 
10055p ea. 

HONEYWELL PROXIMITY 
DETECTOR integral 
amplifier, 8v. D C.E3.50 ea 
PHOTO CONDUCTIVE 
CELL, E115. High -power 
Cds cell, 600M W, for 
control circuits 
Resistance 800 ohm to 4K. 
Mao. volts 240 Size 11/2 , 
Fin. 
RIBBON MICROPHONE 
with pre -amp on chassis. 
(1'75' 

MULLARO MODULES 
LP1111 LP1179 
'F. Stop AM. FM 

Front end 
%r6.75 

Complete with Data 
Lp11B6 

- 

varicap LP1B 

Long 
157 

Med. 
ale Tuner E2.50 

U L T R A S 0 N I C 

TRANSDUCERS MACS. 
Complete on 101 n 

Screened cable, E1.75 
each; pairsE295. 
ULTRA SONIC 
TRANSMITTER. Complete 
unit luncased requires 
15V1, E325. 
FOSTER DYNAMIC 
MICROPHONES. 200 ohm 
impedance. Moving coil 
Complete on chassis. E1.75 

pan 

CRYSTALS COLOUR TV 

4433619 mcrs E1.25 
Miniature type sealed 

U.M.F. MODULATORS 
Latest type, adpaatable, 
ideal tor_ computers. 

with data circuit 
Sae 3x21kx1 inch 

Only E3.50 

In screened case 

9.4380 Amplifier ......... 85p 
LM318N Hi -Slew Op. Amp 

__...._. __.E1.50 
LM323K, 5v. 3 -amp, reg 
_ ..............................._...2550 
LM310N Volt. Follower 

Amp....___. _.. f110 
LM311H High Pert. Volt. 

Comparator.._.. __.E1.00 
LM384N, 5 -wan Amp E120 
LM393N Duel Com... 

75p 7905 Reg. -5v ..............755p 

MINIATURE HIGH- 
QUALITY FANS 

"Whisper Model" by Ro- 
ton. Low -power consume- 
lion (less than 10 watts). 
Silent running. 115v. (two 
in series for 230v.)- 
50/60Hz. Size 41/2 x 4165 x 
11/2in. ONLY £6.50 EACH 

incl. V.A.T. 

BRAND NEW 

58% less than menulactur- 
ers price 

STEREO CASSETTE 
Mechanisms 6 w 12 volt_ 
Complete wit, Haada * 
Erase end Solenoid Brand 
new.......................651 tie. 

7V UNWISE/re POTS 

(UN) 
50 ohm 
1W All 

55 r 
- 

í 
MINIATURE EDGE 

INDICATOR METER 
-With illumiñated3'uI scale 
010. F.S D. 100 microamp. 
Size 11/2 x 11/2 x 1/2 deep. 
Only Etb5. 

MONSANTO f 
Hall -inch 

+ I Display ` 

High Intensity 
El each ' 

set of C3.50 I 

Common anode 
14 Pin DO Package 

STEREO CASSETTE TAPE 
HEADS. Quality 
replacement for most 
recorders with mounting 
plate Record/Replay E2.00 

MARRIOTT TAPE HEADS 
Quarter track. 
T 

e yp 
XRPS18 Record/Replay 
leach)...... ...í2.0g 
XRPS36 Record/Replay 
leach) __.£3.03 
XES11 Erase (each) E1.00 

HEWLETT-PACKARD 
DISPLAYS 

5062-7650 

HIGH 
EFFICIENCY 

AND VERY BRIGH 

EX -MOTOROLA 
5 + 5 -WATT 

CAR 
STEREO 

AMPLIFIERS 
Complete and tested units 
Medium and Long Wave. 
Supplied as two built units 
IS y 2 x 2m.) with circuit 
and data. Only E5 pair. 
Includes pre -amp. 

Only£1.00 each i 
Set of 6 for ES 

Helf-inch red common 
anode will replace 

OL70/14-pin Dil. 

. 

BRIDGE RECTIFIER 
800 PIV 35 amps 

11/íx 11Qx 1/2in. E350 

I 

NATIONAL 

8216......... .11.75 
IN4146 DIODES 
Full spec. but no polarity 
band. Per 1,000.. ....110 
MINIATURE MP.C. 
POTENTIOMETERS. Model 
M2 High -quality. 5% 
tolerance, 2 -watt. with Im. 
spindles. All values. 4,7 p11/2x11Ax1inch 
ohms -47k only 60p each 
per 10; 50p each per 100; 

etp each 

RECHARGEABLE 
BATTERIES 

VARTA 36 volts DEAL 
M'AH 225 _.E1.50 

DRYFIT 6 -volt 45 amp. 

- --E1.ß 

XTAL FILTER 10.7 me/s. 
12.500 separation,' 

E7Á0. 
100KC'S + 1 neg. 3 -pin 
_.._.... flee 

"CHERRY' 

LlklL, 
4 4Z, tL 

44 /-;".1- V` 

e 

ADD-ON KEYPAD 

A compact 12 -button 
keypad suitable for use 
with Keyboard 
extend its (unctions 
plus tour extra keys. 

Supplied brand new 

A 3 x 4 non -encoded 
single mode keyboard 

LIST PRICE 

E2200 

011E PRICE 

ONLY 
£7.50 

Incl. Y.A.T. 

QUANTITY DISCOUNTS 
100. All items BRAND 
DELIVERY from stock 

on ALL items (unless stated), 15% per 10, 20% per 50, 25% per 
NEW (unless otherwise stated). 
- Add post 3.5p per order. TELEX 262284 

EXPORT enquiries Transontcs 
invited Mono 1400 

01-723 1008/9 

EUROPEAN 
ADAPTORS MARCO TRADING 

These very high quality British made two -pin European adaptors ere 
ideal for driving radios, cassette recorders, TV games, calculators, etc. 
The adaptors fit the UK shaver socket. 

REF. DC Voltege Current 1+ 10+ 100+ 
EOB 4.5V 200m/a 50p 45p 32p 
EM3 6V 200m/a E1.00 BOp 55p 
E09 6V 400m/a E1.50 £1.25 85p 

We have substantial quantities of the above adaptors and can offer the 
most competitive prices available on large quality orders either for the 
U.K. market er overseas. Please write or telephone stating your require- 
ments. 

This advert is only a fraction of our range, send 25p for our latest catalogue. Please add 35p P&P to all 
orders. (Free over E51. Add 15% VAT to total. 

MULTIMETER SPECIAL 
Complete with rechargeable cells end leads. etc. 
Russian type U4324 20.000 0. PM. 
DC Voltage: 06, 1.2, 3, 12, 30, 60, 120,600, 1200. 
AC Voltage: 3, 6, 15, 60, 150, 300, 600, 900. 
DC Intensity M/A: 0.06, 0.6, 6. 60,600, 3000. 
AC Intensity M/A: 0.3, 3, 30,300, 3000. 
DC Resistance: 0.2, 5, 50, 500, 5000K. 
ge level dB: 10 to + 12. 

Special Price £12 + £1.50 P&P + 15% VAT 
(Air/Sea mail at cost). Quantity discounts available 

All Orders to MARCO TRADING, DEPT. WW12, HIGH STREET, WEM, SHREWSBURY SY4 5EN. TELE- 
PHONE 0939 32763 
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P.&R. COMPUTER SHOP 'Peel 

IBM GOLFBALL PRINTERS from £70 EACH + Y.A.T. 

*BRAND-NEW LA36 DEC WRITERS-SALE £200 EACH 
*BRAND-NEW LA180 DEC WRITER-SALE £300 EACH 
CENTRONIC 779 PRINTERS-£325 + V.A.T. 
CENTRONIC 781 PRINTER-£350 + V.A.T. 
POWER UNITS, 5 -VOLT 6-AMP-£20 EACH 
FANS, PCBs, KEYBOARDS AND LOTS MORE 

COME AND LOOK AROUND 

SALCOTT MILL, GOLDHANGER ROAD 
HEYBRIDGE, MALDON, ESSEX 
PHONE MALDON (0621) 57440 

Callers to: 404 EDGWARE ROAD, LONDON W2 1 ED 
AU. MAIL ORDERS/EXPORT ENQUIRIES 11/12 PADDINGTON GREEN, LONDON, W2 
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Electronic Brokers 

ambit's new 
autumn/winter 

catalogue 
is 

OUT 
NOW! 

ALL THE `USUAL' BITS 
(Rs, Cs, Tr's, ICs etc) 
* ALL THE 
TRICKY BITS 

at all good 
newsagents 
or direct 

* TOKO COILS, INDUCTORS, LC FILTERS 
* PCM FILTERS, VHF/UHF HELICAL FILTERS 
* UNELCO CAPACITORS 
* PCI INTELLIGENT LCD MODULES 
* TOKO SWITCHES : F SERIES/R7000 SERIES 
* ALPS POTENTIOMETERS AND 

KEYSWITCHES 
* TOYO-TSUSHO COAX RELAYS FOR TX/RX 
* CRYSTAL FILTERS, CERAMIC FILTERS 
* WELLER SOLDERING IRONS 
* COOPER TOOLS 
* TEST EQUIPMENT 
* BOOKS, MANUFACTURERS' HANDBOOKS 
* HARDWARE, CASES, PANELWARE, ETC. 
* MODULES, R&EW KITS 
* RF POWER DEVICES 

ORDERS SUBMITTED USING STOCKCODES 
DESPATCHED WITHIN 8 WORKING HOURS 

* PHONE ORDER SERVICE - (NO MACHINES!) 
l'LI-ASI MITI OURVI - N PI IONS SYSTI UI SI l 1111.1 11 A111 til A(1,S ( ALLS 
IN ORUL R OI- ARRIA AL SO PLEAS! ( N All II AOI ,AIASN I RI I) INNI DIA I Ll 

8AM-7PM MON - SAT 
0277 230909 

* COMPUTER ORDER SERVICE - ̀REWTEL' 
6 PM -9 AM 300 BAUD/RS232 

(IT MAY BE 24 HRS BY THE TIME YOU READ THIS) 

0277 230959 

ambi 
200,NORTH SERVICE ROAD - 

BRENTWOOD, ESSEX = 
CMl4 4S0 

INTERNATIONAL= Telephone «' °995°;'ÁM830°0° 
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Rfrogo§tek 
All items reconditioned unless otherwise stated 

DIGITAL WS78 SERIES 
WORD PROCESSOR 
Specification 
VT7B word processing video terminal. 
RX01 diskette storage subsystem. 
POP -B control processor. 
Diablo 1 345 letter quality printer producing 
540 words per minute with wheeled storage 
cabinet. 
Bi-directional tractor feed fitted as standard. 
Features 

Inexpensive stand-alone text editing 
Simple to use-prompts the operator 
automatically 
Letter quality printer with choice of print wheels 
Simultaneous editing and printing 
Powerful list processing package 
Flexible communications capability 

SYSTEMS 
PDP 11/23 SYSTEMS 
11/23 CPU, 128KB MOS. Dual RLO2 and 
Control DLV1 1 J and DUV1 1 Interfaces, 
Cabinet, VT100 Console NEW £11,500 
PDP 11/24 SYSTEM 
1 1 /24 CPU, 256KB MOS, Dual RLO2 and 
Control, Cabinet, VT100 Console 
NEW £18,000 
PDP 11V03 SYSTEMS 
11 /03 CPU. 64KB MOS. Console Interface. 
Dual RX01 Floppy Disk Drive, Low cabinet on 
castors ONLY £1,525 

DISK DRIVES 
RX11 BD RX01 +Unibus Ctl £995 
RXV 1 1 BD RX01 + LSI Ctl £995 
RXBE RX01 + POPS Ctl E995 
RX21 1 BD RX02 + Unibus Ctl £1450 
RX28 RX02 + PDP8 Ctl £1450 
RK06 14MB Add-on £1500 
RK611 RK06+Ctl £3250 
RK07 28MB Add-on E3500 
RK711 RK07+Ctl £5250 

System performance 
Digital's WS78 word/data processing system 
is a powerful stand-alone, video display word 
processor. The WPS-8 word processing 
software provides the WS78 user with a 
sophisticated yet easy to use text editing 
capability. Operating the video terminal is 
similar to using a standard office typewriter. 
The 'Menu Based' system allows the operator 
to choose from an extensive, clearly listed 
range of options and the automatic prompting 
features help the operator to learn how to use 
the system with only minimal training. 

£2,950 
PRINTERS/TERMINALS 

LA36 DECwriter II 20mA 
LA36 DECwriter II RS232 
LA34 DECwnter IV 
LA1 80 -PD Parallel 
DECpnnter[NEW] - . 

LÁ180 -ED RS232 DECprinter 
N 

VT50 DECscope 20mA .. . 

VT50 DECscope RS232 
VT55 Graphics DECscope (NEWT 

INTERFACES 
DL1 1 WAsyncfs-onousl/F £395 
D1111 DA Synchronous VF £525 
DUP1 1 DASynclranousl/F - £750 
KL8EAsynchronous(8E1 £175 
KLBJAAsychronaus 8 8A) £275 
M7258 Printer P11) £325 
M8207P,nterl/F(LSI11] £175 
M8342Printerl/F 8E, 85) £225 

PDPSA 
PDP8A-205 Processor 101/2", 
32KW MOS [NEW] 

£295 
£325 
£425 

£495 

£870 
£199 
£225 
£495 

£1,750 

1 1 

NEW LOW PRICE 

Scoop purchase of factory 
refurbished Anderson Jacobson 
AJ832 daisy.wheel printers 
complete with full keyboard, 
integral stand, and RS232 
interface. Utilising the famous 
QUME Printer Mechanism. 
NOW ONLY £750 

Hazeltine 1420 
Special purchase of Hazeltine VDUs - manufacturer's surplus - 

ALL BRAND NEW BOXED 
* All 128 ASCII Codes 
* 94 Displayable Characters including 

Lower Case 
* High resolution using 5 x 8 Dot 

Matrix 
* Typewriter -Style Keyboard Layout * 15 -Key Numeric Pad including [ + ), 

[-] and Enter 
* User -defined Video Presentation- 

Hi/Lo Intensity, Blink, or Non -Display 
* Cursor Addressing and Sensing 
* EIA Interface 
* Eight Transmission Rates up to 

9600 Baud 
* Twelve Operator Function Keys 
* Non -Glare Screen 
* Self Test 
ONLY £350 

Also available from time to time 
HAZELTINE 1410 £295 
HAZELTINE 1510 £550 
HAZELTINE 1520 £625 

New Winter '82/83 Catalogue now out. Send for your FREE copy now. 
ADD 15% VAT TO ALL PRICES Carnage and Packing extra 

Electronic Brokers Ltd., 61/65 Kings Cross Road, 
London WC1X 9LN. Te1:01-218 3461.Telex 298694 I=I= 1=4.7.:11:: 1=4= I=I =1=I=1=I=1=I=14= 
Electronic Brokers I =1 = I =I = I =I 
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10 intol Dpes Go. 
Complete audio 
measuring system ' ice= 
see the 10 
features... 

,-a-.. ... tar. `x-' . .,- -tee. s- 

1. Freq. Counter, 2. Oscillator, 3. Noisemeter, 4. Wow & Flutter meter, 5. Level Meter, 6. Distortion, 
7. Phase, 8. Power, 9. Drift, 10. Rumble. 
Already in use from the small service workshop to Audio Equipment 
manufacturers to professional studio to IBA Broadcast station to the "BBC". 
AMSI provides the solution. 

Saves time, saves space, saves capital equipment cost, saves earthing 
problems. Transportable and easy to use. This low cost comprehensive audio 
workshop meets the latest specificat ions for Audio Measurement with accuracies 
equivalent to many of its stand alone counterparts. 

10 Instruments,15 Measurements 
for the price of One. That's the AMS1. 

from Wayne Kerr. 

Belgium - Simac Electronics SPRL. Tel: 022192453. Telex. 23662 France - 
Tekelec Airtronic. Tel: 5347535. Telex: 204552. Netherlands - C.N. Rood B.V. 
Tel: 996360. Telex 31238. Sweden - Scandia Metric AB. Tel 20400 Telex: 10766 
West Germany - Keithley Instruments GmbH. Tel. 7144065. Telex. 5212160. 
Italy - Telav International SRL. Tel: 4455741. Telex. 312827. Spain - Unitronics SA. 
Tel: 2425204. Telex: 22596. Eastern Europe, USSR, China - Data Loop Ltd. 
Tel. 0306 81 166. Telex: 859417. South Africa - Telkor Pty Limited. Tel: 011 489740. 
Telex 4-22171. 

WAYNE KERR 
WKR Limited Durban Road 
Bognor Regis 
West Sussex P022 9RL England 
Tel: (0243) 825811 Telex: 86120 
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(pantechnic) THE POWERFET 
SPECIALISTS 

POWERFET AMPLIFIER MODULES 
MODEL POWER RANGE 

(Continuous RMS) 
TYPICAL LOADS PRICES (one off) 

PFA 100 50W -150W 4f2, 80 £17.35 
PFA 200 100W -300W 40, 80 f23.87 
PFA 500 250W -600W 20, 40, 80 (42.00 
PFA HV 200W -300W 4f2, 8f1, 160 £34.30 

Key features: 
RELIABLE 

LINEAR 

FAST - 
QUIET - 
BRIDGEABLE - 
STABLE - 
LOW COST - 

Powerfet freedom from thermal runaway and 
secondary breakdown 
TID zero, IM/THD < 0.01% full power (mid -band THD 
down to 0.0015%) 
Slew rate >30V/µS (45V/µS typical) 
Signal to noise ratio 120dB 
Without extra circuitry 
Unconditionally 
10 watts to 20 watts per £, depending on model and 
quantity 

As they stand these modules suit most P.A. and industrial applications and satisfy 
all foreseeable audiophile requirements. (The HV is aimed at digital audio.) 
Where aspects of performance fail to meet specific requirements (e.g. in speed 
or power) low-cost customising is often a possibility. Alternatively entirely new 
boards can be produced. 

ALSO - 
PAN 20-Ultra-low-noise/distortion, mono preamp board, £6.76 
PAX 2124 -2 -way active crossover board (24dB/octave) plus regulators, £9.70 
THE HEAT EXCHANGER -New, super -efficient heatsink; handles 300W or 1.2kW 
when blown; lin. x 4in. x 2'hin., £7.50 

This is just a fraction of the new products available from Pantechnic 
-check us out! 

Prices exclude V.A.T. Carriage 75p 

Price and Delivery 
PANTECHNIC (Dept WW12) 

17e WOOLTON STREET 
LIVERPOOL 1_25 5NH 

Tel: 051-428 8485 

Technical Enquiries 
contact 

Phil Rimmer 
on 

01-800 6667 

INSTANT PRINTED CIRCUITS!! 
Make your own - to professional standards - within minutes using 
either "Fotolak" Light-sensitive Aerosol Lacquer or Pre -coated board. No 
Darkroom or Ultra-violet source needed! 

Fotolak aerosol £2.50 (30p) Developer £0.30 (15p) 
Ferric Chloride £0.60 (45p) Acetate Sheet £0.15 (15p) 

Copper -clad Fibre -glass Boards: Single -sided £2 ft. sq. (45p) 
Double -sided ....£2.25 ft. sq. (60p) 

Pre -coated Fibre -glass Board: 
8"x41/2".... £1.75 (25p) 16"x9" £7 (60p) 24"x18" ... £18 (£1.70) 
8"x9" £3.50 (45p) 24"x12" ... £13 (£1.20) Eurocard £1.25 (25p) 

Double -sided Board (all sizes) add 20% 
Postage individual items in brackets. Maximum charge £2 per order 

12V FLUORESCENT LIGHTING! FANTASTIC BARGAIN! 
21" 13 -watt Batten Type (complete with tube) £6 (£1.20) 
Kit Form: £5 (£1.20). Inverter Transformers only: £1 (30p) 

WHITE HOUSE ELECTRONICS PRAA SANDS, PENZANCE TR29 9TF 

Telephone: Berme (973-979) 2329 

PICOTUTOR & AALOGUE 
INTERFACE 

ASSEMBLY LANGUAGE TRAINER 
The ideal way to learn machine language and become acquainted with the new 
"single chip" control oriented microprocessors. 1.8K of 
EPROM, 20 I/O lines, 112 bytes of RAM and a timer all in 
a single 28 -pin I.C. As featured in this, and subsequent 
issues of WW. 

COMPLETE KIT £39.87 
PCB, Programmed 68705 and all parts 

ANALOGUE 
INTERFACE 

£9.39 
PCB and all 

components 

PCB only £4.35 
Prog. 68705 £21.98 
Data £1.95 

ALL PRICES 
INCLUDE VAT 

ADD 45p 
POSTAGE 

PCB only £1.73 

16 -way Jumper 
Lead £2.35 

MAGENTA ELECTRONICS LIMITED (W13) 
135 Hunter Street, Burton -on -Trent, Staffs. DE14 2ST, 82-83-65435 
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