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Philips motor technology
turns great ideas
INto reality...
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..Ask IMPEX

Because they’re part of Philips with a range of small
electric motors and technology second to none, and
because they’re part of Philips they can bring all the
weight and kncw-how of Philips R&D to your project,
whether your project is on-going or merely a glimmer in
the eye of your Senior Design Engineer.

Contact Impex right away and find out how they can turn
your dreams into reality. Being simply years ahead,
Philips can brirg you today the answers to tomorrow’s
problems, and that’s worth knowing.

This Chessell multi-2en chart recorder uses six low-inertia DC motors for
pen drive and a steoer as paper drive

IMPEX ELECTRICAL
Market Road, Richmond, Surrey
Telephone: 01-876 1047/8 Ext 8202

WW-001 FOR FURTHER DETAILS

\anana oo oriconradiohbictor o I



www.americanradiohistory.com

WIRELESS WORLD JUNE“1981

Front cover shows an intel
microprocessor chip, ‘/ncor—
porating a-to-d convegrsion,
compared with a strTvg of
pearls. Photographer| Paul
Brierley.

IN OUR NEXT ISSUE |

Microprocessor trainer is a
new version of the Irlano-
comp which uses a newer
micro, the 6809, and é cas-
sette interface.

Digital speech storage and
analysis. The start of a serles
which explains the techni-
ques of handling digital sig-
nals. Er

New coaxial cable| de-
velopment. A cross between
conventional coaxial mble
and waveguide offers lower
losses and better power
handling.

|
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EVERYTHING IN STOCK
FOR THE SPEAKER
CONSTRUCTOR!
BAF, LONG FIBRE WOOL. FOAM,
CROSSOVERS, FELT PANELS, COM-
PONENTS. SPEAKER STANDS
BRACKETS, ETC
LARGE SELECTION OF GRILLE
FABRICS.
(Send 22p in stamps for grille fabric
sampies)
AUDAX HD12.9D25 €8.75 | CELESTION G12/50TC £19.50 | PRICES PER PAIR
AUDAX HD 11P25EBC €7.50 | CELESTION G12/80CE £24.50 KITS FOR MAGAZINE DESIGNS CARRIAGE £3.95
AUDAX HD20825H4 €14.95 | CELESTIONG12/80TC £23.75 o y . UNLESS OTHERWISE STATED
AUDAX HD13D34H €12.95 | CELESTION G12/125CE €42.00 | Kits include drive units, crossovers,
AUDAX HD24545C €21.95 | CELESTION G15/100CE £37.95 BAF/long fibre wool, etc. forapsirat | (. o \iveis T £69.00
AUDAX WFR15S £23.95 CELESTION G15/100TC £38.50 spoakers 3 {mounted on baffie)
CHARTWELL CEA205 pair £61.25 | CELESTION G18/200 £64.75 Camiage £3.95 DALESFORD SYSTEM 1 £54.00
COLES 4001 €7.65 | CELESTION Powercel 12/150  £66.00 | unless otherwise ststed DALESFORD SYSTEM 2 £57.00
COLES 3000 £7.65 CELEESTION Powercel 15/250  £88.00 DALESFORD SYSTEM 3 £104.00
COLES 3100 €7.95 | FANE CLASSIC 45 12" £13.95 . DALESFORD SYSTEM 4 £110.
COLES CE2000 6% £14.95 | FANE CLASSIC 55 12" £15.50 Practical Hi Fi & Audio PRO9-TL DALESFORD SYSTEM 5 clag'gg
CELESTION HF1300 11 £12.50 FANE CLASSIC 80 12'* £19.75 including felt panels and level controls DALESFORD SYSTEM 6 £95.00
CELESTION HF2000 £1360 | FANECLASSIC85 15 £26.00 £152.75 DALESFORD D’ KIT (including cabinet)
DALESFORD D10 tweeter £8.45 | FANE CLASSIC 150 15" £37.95 carriage £5 €79.95
DALESFORD D10 ferrofluid €8.95 | FANECLASSIC 125 18" £43.95 HiFy Answers Monitor £196°00 KEF Reference 104aB kit ’
DALESFORD D30/ 110 £11.25 | FANE CLASSIC 175 18" £47.95 HiFiNews State of the At £189.00 £133.00 plus £5 carriage
DALESFORD D50/ 153 €12.25 | FANE GUITAR 8OL 12" £26.25 Hi Fi News Midiline £99°25 KEF Cantata kit £199.00 plus £5 carriage
DALESFORD D50/ 200 £12.25 | FANE GUITAR 80B/2 12" £27.25 Hi Fi News Minifine. £39°00] 1S3 Micro Monitor kit £76.00
DALESFORD D100/ 250 £28.95 | -FANE DISCO 100 12" £28.75 Hi Fi News Tabor with J4 bass units LOWTHER PM6 kit £132.75
DALESFORD D300 £35.75 | FANEPA85 12" £26.75 ) ) £66.00 LOWTHER PM6 Mk 1 kit £139.95
DECCA London Horn £79.95 FANE BASS 100 15" £39.00 Hi Fi News Tabor with H4 bass units LOWTHER PM7 kit £199.00
ELAC 6NC204 6%’ €7.50 | FANECRESCENDO 12E 12 £57.50 . _E70 RADFORD Studio 90 £181.00
ELAC BNC298 8'/ €8.95 | FANECRESCENDO 15E 15" £74.50 Hi Fi for Pleasure Compact 'V'°”"£°1'1 6.00 RADFORD Monitor 180 £243.00
EMI type 350, 13" x 8", 4 oh €9.45 | FANE CRESCENDO 18E 18" £94.75 ) -
EMI ?fﬁ. 770, 14" % 9" 8 o £19.50 | FANE COLOSSUS 15€ 15 £99.95 Hi Fi for Pleasure E.C.M. (includng felt 2285823 g:ﬁg:g gég Sggfgg
ISOPHON KK8/8 £8.15 | FANECOLOSSUS 18E 18" £107.00 panels, foam etc) £77.50 RICHARD ALLAN Tango Twin £55.50
ISOPHON KK 10/8 £8.45 FANE J44 £6.90 ) carriage £5 RICHARD ALLAN Maramba £77.50
JORDAN WATTS Module €24.95 | FANEJ73 £10.90 Popular Hi Fi Jordan System 1 £125.00 RICHARD ALLAN Charisma £111.00
JORDAN WATTS Module Mk [l £28.50 | FANEJ104 £15.95 Popular Hi Fi Mini Monitor £77.00 RICHARD ALLAN Super Triple  £102.50
JORDAN WATTS HF kit £10.50 | FANEJ105 £23.95 Popular Hi i Round Sound RICHARD ALLAN Super Saraband 11—
JORDAN 50mm Unit £3150 | GAUSS3181A 10" 150 watts  £115.00 including complete cabinet kit~ £74.00 i £159.95
JORDAN crossover each £15.95 | GAUSS428112" 300 watts  £146.00 |  Practical Hi Fiand Audio BSC3  £65.00 RICHARD ALLAN RAB kit £62.75
KEF T27 £9.45 | GAUSS 458115 300 watts  £162.00 Practical Hi Fi and Audio Monitor RICHARD ALLAN RAB2 kit £98.75
KEFB110 €12.25 | GAUSS4583A 15" 400 watts  £162.00 £180.00 RICHARD ALLAN RAB2L kit £108.00
KEF B200 £13.50 GAUSS 4882 18" 400 watts £220.00 Practical Hi Fi and Audio Triangle SEAS 223 £42'50
KEFB139 €27.75 | GOODMANS 8PA £5.05 £120.00 SEAS 253 £67.00
KEF DN12 £9.40 | GOODMANS PP12 £22.50 Practical Hi Fi & Audio DBS4 £85.00 SEAS 403 £79'95
KEF DN13 €6.75 | GOODMANS DI12 £25.50 carriage £5 SEAS 603 €134.95
ER PM6 3.00 GOODMANS GR12 £24.95 Everyday Electronics EE20 £29.50 :
LOWTHER £63. WHARFEDALE DENTON XP2 kit~ £31.45
LOWTHER PM6 Mk | €67.75 | GOODMANS 18P £48.45 |  Everyday ELectonics EE70 £150.00 WHARFEDALE SHELTON XP2 kit £40.40
LOWTHER PM7 £99.00 GOODMANS HIFAX 50HX £21.85 carriage £5 WHARFEDALE LINTON XP2 kit £56.20
PEERLESS KO10DT £10.85 | GOODMANS HIFAX 100HX £24.50 Wireless World T L. KEF £125.00 WHARFEDALE L60 kit £52.50
PEERLESS DT10HFC £10.50 McKENZIE C12100GP £24.45 Wireless World T.L. RADFORD £190.00 WHARFEDALE L80 kit £72.00
PEERLESS KO4OMRF £13.60 MCKENZIE C12100TC £24.45 WHARFEDALE L100 kit £87.00
RICHARD ALLAN CG8T £13.50 McKENZIE C12100 bass £24.45 WHARFEDALE ES50 kit £129.00
RICHARD ALLAN CG12T Super  £29.60 | McKENZIE C12125GP £€39.95 | Smart badges FREE with all the || \iligeenn e £70 it £160.00
RICHARD ALLAN HP8B £20.75 McKENZIEC12125TC £39.95 above kits (to give that professional WHARFEDALE EQO kit £249.50
RICHARD ALLAN LP8B £14.50 McKENZIE GP15 £35.10 touch to your DIY speakers)
RICHARD ALLAN HP12B  £33.50 | MCKENZIETC15 £35.10 | Repnnts/construction details of the —
RICHARD ALLAN DT20 £9.95 | MCKENZIE C15 bass £59.60 above designs 10p each CARRIAGE & INSURANCE
RICHARD ALLAN DT30 £10.75 MOTOROLA PIEZO HORN 3" £8.50 9 P Tweeters / Crassovers 70p sach
SEAS H107 £9.95 MOTOROLA PIEZO HORN 2 x 6'* £12.25 | Speakers
SEAS H211 ferrofluid £1095 | RICHARD ALLAN HD8T £20.25 WILMSLOW AUDIO BA1 4" 10 6%" 90p each
SHACKMAN ES units £136 pair RICHARD ALLAN HD10T £21.75 sub bass amplifier / 8" 10 10" £1.10 aach
SHACKMAN ES units with cabs. €170 pair ::g:ﬁgg ﬁtm: :g} gT gg;: crossover kit £37.95 127,137 x 8", 14" x 9" £2.00 each
. juus £1 154 £3.00 sach
RICHARD ALLAN HD15P £52.75 B e 18 £5.00 aach
RICHARD ALLAN 15:: £77.00 Speaker Kits £3.95 pair
RICHARD ALLAN 18 £96.00 Mag. Design Kits £3.95 pair
| uniess otherwise stated |
ALL PRICES INCLUDE VAT @ 15%
and are correct at 1/2/81
SEND 50p FOR 56-PAGE CATALOGUE
2 L
CHOOSING A SPEAKER
(or price list only free of charge)
Export Catalogue £1 or $3 U.S.
Tel. 0625 529599 for speaker drive units, kits, PA equip- f WIl"smw
ment, mail order enquiries, and all export
OF WILMSLOW enauires. RAUDIN
The firm for Hi-Fi Tel 0625 526213 for Hi-Fi equipment and complete L The firm for Speakers J
speaker enquiries
5 Swan Street . P , - 35/39 Church Street
Wilmslow, Cheshire Lightning service on telephoned credit card orders ! [, § Wilmslow, Cheshire

WW - 058 FOR FURTHER DETAILS
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DON'T GAMBLE
WITH PERFORMANCE
BUY

LEVELL TESTERS

.Tests bipolar transistors, diodes and zener diodes. Measures
leakage down to 0.5 nA at 2V to 150V. Current gains are
. checked from 1pA to 100mA. Breakdown voltages up to

100V are mea?ured at 10pA, 100pA and 1mA. Collector to

emitter saturation voltage is measured at 1mA, 10mA, 30mA
and 100mA fot | /I g ratios of 10, 20, 30. The instrument is
powered by a 9V battery.

TRANSISTOR RANGES (PNP OR NPN)
lcego &lego 10nA, 100nA, 1pA, 10pA and 100pA f.s.d.
acc. +2%f.s.d. +1% at voltages of 2V, 6V,
110V, 20V, 30V, 40V, 50V, 60V, 80V, 100V,
1120V, and 150V acc. £3% +£100mV upto
10pA with fall at 100pA <5%+250mV.

10Vor100Vfsd.acc +2%fs.d £1%at
currents of 10uA, 100pA and 1mA +20%.

Ig: 10nA, 100nA, 1pA ... 10mAf.s.d. acc. £2%
(f.s.d. £1%atfixed | of 1uA, 10pA, 100uA,
1mA, 10mA, 30mA, and 100mA acc. +£1%.

hege: 3inverse scales of 2000 to 100, 400 to 30 and
1100to 10 convert | g into h g readings.

BVcgo:

Vge: 11V f.s.d. acc. £20mV measured at conditions
jon hegtest
Vee (sat)’ 1V f.s.d. acc. £20mV at collector currents of

1mA, 10mA, 30mA and 100mA with 1~/ g
|selected at 10, 20 or 30 acc. £20%.

DIODE & ZENER DIODE RANGES

Ipgr: |As | g g g transistor ranges.
Vz: Breakdown ranges as BV ¢ g i for transistors.
Vpe: 1Vf.s.d.acc. £20mV atlp g of 1pA, 10pA,

100pA, TmA, 10mA, 30mA and 100mA.

w: £160

Fihi NSULATOK TRETER
¥ig Sy

G
«

etacant

[ R

A logarithmic scale covering 6 decades is used to display
either insulation resistance or leakage current at a fixed
stabilised test voltage. The current available is limited to a
maximum value of 3mA for safety and capacitors are
automatically discharged when the instrument is switched
off or to the CAL condition. The instrument operates from a
9V internal battery.

RESISTANCE RANGES

10M Q1o 10T Q (1073 Q) at 250V, 500V, 750V and 1kV.
1M Qto1T Qat 25V, 50V and 100V.

100k Qto 100G Q at 2.5V, 5V and 10V.

10kQt010G Qat1V.

Accuracy +15% +800 Q on 6 decade logarithmic scale.
Accuracy of test voltages +3% +50mV at scale centre.
Fall of test voltages < 2% at 10pA and < 20% at 100pA.
Short circuit current between 500pA and 3mA.
CURRENT RANGE

100pA to 100pA on 6 decade logarithmic scale.
Accuracy of current measurement +15% of indicated value.
Input voltage drop is approximately 20mV at 100pA, 200mV
at100nA and 400mV at 100pA.

Maximum safe continuous overload is 50mA.
MEASUREMENT TIME

< 3s for resistance on all ranges relative to CAL position.
< 10s for resistance of 10G Q across 1 pF on 50V to 500V,
Discharge time to 1% is 0.1s per uF on CAL position.
RECORDER OUTPUT

1V per decade +2% with zero output at scale centre.
Maximum output +3V. Output resistance 1k Q.

e £170

Optional extras are leather cases and mains power units. Prices are ex works, V.A.T. extra in U.K.

LEVEL LIRS

MOXON STREET, BARNET, HERTS., EN55SD.

TEL: 01-449 5028/440 8686

WW —009 FOR FURTHER DETAILS
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ectronic brokers-europe’s Prem

The
Electronic
Brokers

GUARANTEE

Unless otherwise stated,
all test equipment sold
by us carries a 12 month
warranty: For VDUs and
Teletypes we offer a 90

days warranty, and

computers are offered
with on site acceptance

and diagnostic tests

(which may qualify them

for independent on-
g0ing maintenance).
When you buy from
Electronic Brokers you

know the equipment is
in ‘top notch’ condition.

Itis refurbished in our

own service laboratories
and checked to meet the
original manufacturer’s
sales specifications. And
it's serviced by our own

high'y qualified
technicians.

A copy of our Trading
Conditions is available
on request.

une

ANALOGUE VOLTMETERS
AND MULTIMETERS

Boonton.
93A True RMS Voltmeter. Bandwidth 1 0Hz
20MHz TmV-300 FSD £375.00

Fiuke.

883AB AC/DC
Ditterenual Voltmeter
20H¢z-100KHz. ImV-
1100V Very high
accuiacy £975.00
895A DC Differential Voltmeter. 0-1100V. Nuit
sensitivity 100uV-100V . Very high accuracy
£950.00

Hewlett Packard.

400E AC Millivoltmeter 10Hz- 10MHz. TmV-
300V DC ofp proporiional (o i/p £235.00
4815A Vector Impedance Meter. 500KHz-
108MHz. 0-360° in 2 ranges. Z range
1$2-100KR 1IN 9 ranges £2150.00
7563A DC Log Voltmeter 1 Ampittier Single i/p
range 360uV-100V O/P 0-1 1V @ 10mVidB

£250.00
8405A Vector Voitmelter. 1-1000MHz 0 360°
N 4 ranges £1985.00
Marconi.

TF2604 Eiectroric Volitmeter. AC
20Hz-1.5GHz. 300mV- 1KV DC 10mv-IKV.
0.29-500M8 £350.00
Philips.

PM2454B AC Millivolimeter  |0Hz-1 2MHe
imv-300V £195.00

ANALYSERS

Biomation.
16500 16 Channel Logic Analyser. Displays
Timing. Map. hex. octal Clock rate upto
SOMHz. Suppiled with display formatter and a
Hameg HM312-8 oscilioscope £2500.00
General Radlo.
1911A Sound and Vibrauon Anaiyser. C/W
Graphic leve recorder. 4.5Hz-25KHz 1/3 or
1/10 octave £950.00
8407A78412A Network Analyser. C/W
8600A/8601A sweeper. 0.1-1 |OMHz
£3500.00
Hewlett Packard.
1417 8552B-85548 Specirum Analyser
{00KHz-1 250MHz. + 1010 —122dBm
Vanable perastence display £4950.00
1417 B552A-B554L Spectrum Analyser
500KHz-1250MHz. Sensitvity — 1 17dBM Scan
widih 20KHz-1250MHz 3500.00
310A Wave Analyser 1.5KHz-1.5MHz 1 0uV-
100V F.S. Dynamic range > 75dB - £1050.00
3580A LLF Spectrum Anaiyser SHz-5S0KHz
30nV sensitivity £1950.00
3581 A Wave Analyser with Internal Sweep
15Hz-50KHz. 100nV-30V F.S. Dynamic range
> 80dB Frequency indicated by 5 mgu LED
readout £1500.00
85531 Spectrum Analyser RF Section. | KHz-
110MHz Sensitivity — 1 20dBM. Scan width

200HZ-10MHz £1000.00
Marconl.

TF2330 Wave Analyser. 20Hz-20KHz. 30uV-
300v £395.00
Tektronix.

7118 Spectrum Analyser Moduie. 1.5-18GHz
with Internal mixer. 18-60.5GHz with external
mixer. Sensitivity — i 19dBM max reducing
with frequency £6900.00
491 Spectrum Analyser. 10MHz-2GHz uirect
Up 10 40GHz with optional mixers. £2700.00

Wayne Kerr.

RAZ00 Frequency Responce Analyser
Frequency range 20Hz-30KHz or 200Hz
200KHz. 11 n_crt display £850.00

SUPERLATIVE
CALIBRATED TO

B1.....

BRIDGES & COMPONENT
TESTERS

Boonton.
63H Inductance Bridge. 0-1 10mH. Bridge
frequency 5-500kHz £1250.00

General Radio.
1608A LCR Bridge. Accuracy 0.05%. 0.05pF-
1 100uF. 0.05uH-1100H.0.05mQ-1. 1MQ
£925.00
Marconl.
TF1245-TF1246-TF1247 'Q° Meter and
QOsciilators. Q 5 to 500. 40KHz-300MHz
: £950.00
TF1313 LCRBridge. Accuracy 0.25% . 0.1 pF-
110uF 0.1uH-110H. 3mQ-11OMQ .. £395.00
Rohde & Schwarz.
LRT [BN6100) Inductance Meter. 1pH- lOOyH
2.2-285KHz £395.00
Solarton.
7055 Microprocessor DMM. Scale Length
20.000. AC/DC volts. resistance. 1uV
resoiution
\Xayne Kerr.
B641 0 1% LCR Bridge. 0.002pF. 50.000uF
200nH-5MH. 2mQ-50.000M¢. 20pu- SOOu
5.00

CALIBRATION EOUIPMENT
Fluke.

332A DC Voltage Caiibrator. O to

L1110V 0.Tppmresoiution. 0.003%
calibration accuracy .. £1495.00
760 Meter Caiibrator. DC/AC Volts and current

£600.00

£2150.00
Tektronix.
191 Constant Amplitude Generator. 350KHz-
100MHz £350.00
DVM’'s AND DMM'’s
Datron.

1051 5%z Digit DMM. AC/DC Volts.
Resistance. True RMS. 0.1uV resolution

£750.00
Fluke.
8800A 5%z Digit DMM. AC/DC volis,
resistance uV resolution £450.00

Hewlett Packard.
3490A 5Y2 Digit DMM. AC/DC vaolts.
resistance, 1uV resolution. 30 day warranty

. 3 £375.00

Philips.
PM2527 42 Digit DMM. AC/DC volts, current
and resistance. 10uV resolution. True RMS

. £400.00

Solartron.

A243 5Y2 Digit DMM. AC/DC volts, resistance
1uV resoiution. 30 day warranty £375.00
7055 plus processor control and RS232
interface £900.00
7065 Microprocessor DMM. Scale length
1.400.000. AC/DC volts. resistance .. £695.00
7065 plus processor contro!l and RS232

interface £995.00
FREQUENCY COUNTERS
Advance.

TC15&Pi Frequency Counter. DC —
SOOMHz. 9 digits . . £275.00
Fluke.

1900A-01 Frequency Counter. 5SHz-BOMHz. 6
digits. Mains / battery operaton £195.00
1925A Frequency Counter. SHz-125MHz. 9

digits. EMI proof case £375.00
Philips.
PM6664 Fully Auto Frequency Counter. IOHz
520MHz. 8digits £250.00
Racal.

9905 Timber Counter DC-200MHZ. 8 digl[i
= = . £235.00

Latest Test Equipment.....

MULTIMETERS
Avo.
Test Set Number 1. 20KQ/voit. very robust

B £75.00
Full lead kit . .. £6.25
S.EL
Super 50 Seiectest. 20KQ/volt . . £77.00
OSCILLOSCOPES

Hewlett Packard.

1707A Duai Trace Portable Oscilloscope

DC — 75MHz Full delayed sweep. 30 day
warranty £450.00
17078 Dual Trace Portable Osc:lloscope DC
— 75MHz. 10mV-5V/div. Full delayed sweep

£675.00
Phlllps.
PM3212 Dua! Trade Portabie Oscilloscope. DC
— 25MHz. 2mV-10V/div £575.00
SE Labs.
SM121 6 Channel Monitor. 12° crt. Internal
sweep £395.00
Tektronix.

432 Dual Trace
Portable Osciloscope
DC — 25MHz. ImV
sensitvity. 20nS-5S.
Auto setting mains
nput 100-Z50v
£510.00
454A Dua! [race Portable Osculloscope
DC — 150MHz. 2mV-5V/div.
Full delayed sweep £1200.00
455 Dual Trace Portable Oscnnoscope
DC — S0MHz. SmV-5Vidiv. Full deiayed
sweep. Super condition. £925.00
464 Dual Trace Portable Storage Oscilloscope
DC — 100MHz. SmV-5V/div. Full delayed
sweep. Max wnting speed [ 10 diviu$
£2250.00
465 Dual Trace Portable Osc:lloscope BC=
100MHz. 5mV-5Vi/div. Full delayed sweep
. £1195.00
466 Dual Trace Portable S[orage Oscitioscope.
Spec as per 464 but max writing speed

3000div/uS £2875.00
475 Oscilloscope DC-200MHz

2mV-5Vidiv. Delayed sweep. . £1495.00
485 Oscilloscope DC — 350MHz

SmV-5Vidiv. Delayed sweep. £2350.00

521 A PAL Vectorscope. Measures Luminance
Amplitude. Chrominance Phase. Chrominance
Ampiitude, Differential Phase and Gain. As

new condition £2650.00
T935A Oscilloscope DC — 35MHz
2mV-10V/div. Delayed sweep. £595.00

7603 Oscllioscope C/W 2 off 7426 and 7B53A.
4 Trace. DC — 100MHz. . .. £2295.00
7633 Storage Main
Frame c/w. 2 Off
7A26. 1 Off 7B53A.
4 Trace. DC-100MHz.
Full delayed sweep.
Max whnting speed
1000cm/uS - £4495.00
7613 Storage Oscilloscope CAWW 2 off
7A26 and 7653A. DC — 100 MHz 4 Trace.
delayed sweep, max writing speed 4.9 cm/us
. 75.00
7704A Main Frame C/W 7A26. 7880. 7BBS
Dual Trace DC —~ 200MHz £3550.00

Telequipment.
D32 Dual Trace battery/mains Portable
Oscilioscope. DC-10MHz. 10mV-5V/div

. .£310.00
D63 Dual Beam Oscnloscope w2 Off V4
Modules. 4 Traces. DC-15MHz. SmV-20V/div

£725.00

D83 Oscmoscope Main Frame C/W V4 and
52A plug-in units. DC — 50MHz. 5mV-
20Vv/dv.
Full delayed sweep. Very large CRT. . £725.00
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OSCILLOSCOPE PROBES

EB91 XIO Probe. 1-2 mtr length DC —
100MHz £11.00
EB9S Xl X10Prabe 1.2 mir Iengm DC =

TOMHz or DC — 100MHz £1500
POWER SUPPLIES

Advance.

MG5-60 5V @ 60A switching . £160:00
MG5-205V @ 20A switching £120:00
MG5-105V @ 10A switching ... .« £95/00
MG24-12 24V @ 12A switching . .. £130/00
Weir, ‘
762 Power Supply Unit

0-30V at 2A. Metered output £95000
RECORDERS

Racal.

Store 70 Tage Recorder

7 channels FM electronics DC — 20KHz. |
'Y, 4-60ips. .. . £4500/00

S.E.Labs.

3006/1212 Channel UV Recorder. Grid and
timing fines. 6" pa : £550
601250 Channel Uv Recorder. Servo paper|
drive upto 5 metrs/sec. 12° paper. . £1100.00

\Watenabe.

MC641 6 Channel Chart Recorder. 1mV- |
100V. 250mm scan width . £1495.50
Yokagawa.

3047 2 Channel Chart Recorder. 0.5mV-10CV.
2em/nr-60emimin. L £435.00

SIGNAL SOURCES

Avo.

HF 136 AM/FM Signal Generator. 4 0-1 ZOMI;%
0-100mV in 20dB steps plus fine controt. O/F
2=759 .. .. £410.00

Hewlett Packard.
203A Variabie Phase Oscillator. 0.005Hz- |
60KHz.0-360° . £450.00
4204A Decade LF Oscillator. 10Hz- lMHz
ImV-10V into 600Q £695.00
6068 AM Signal Generator. 50KHz- 65MHz
AMO95% . .. 00
612A AM/PM UHF Generalor 450-1 ZEOMH,.
0.1uV-0.5V . £775.00
6I68 UHF S:gnal Generator 18104 ZGHZ The
puise Mod . £1000.
620B SHF Signal Generator. 7-11GHz [
0.1uV-0.224V into 508 Internal PM & FM
. - B EZIOO.QO
6518 Test Oscillatcr. 10Hz-10MHz.
0.1mv-3.16V £415.60
3310A Function Generator. 0.0005Hz-5MHz
15V pk-pk into 508, Sine, square. tnan g
ramp and + or — pulse waveforms . £385.¢0
8600A + B601A RV Sweeper + Markers !
100KHz-1 lOMHz . £1500.C0
8614A UHF Signal Generator 800-2400 MHz.
Max O/P + 10dBM mto 508. Int square wave
mod. Ext AM-FM, puise mod 950.C0
8616A UHF Signal Generator. 18004500 |
MHz. Max O/P + 10dBM from 1800-3000 |
MHz. + 3dBM 3000 MHz-4500 MHz. Mod as!
oer 8614A. . £1950.00
86408 Phase Locked Sngnai Generator I
0510520MHz. ... ... ... £3200.00
8654 A AM/FM VHF Srgnal Generator.
10-520MHz 0.7uV-0 7V into 502. AM
0-90% FM O-100KHz. Mod rate 4OOHz and

IKHZ 95.0D
Marconl.

TF 144H/4 AM Signal Generator. vOKHz-
72MHz. 2uV-2V £750.00

TF995B/5 AM/FM Signal Generator. 200KHz-
220MHz. 1uV-200mV. Narrow denation for
mobiles . . £695.00

TF1370A Wide Range RC Oscillator. 10Hz-
10MHz. Sine wave. square wave.upto 100KHz

... £275.00
TF 20028 AM/FM Signal Generator. 10KHz-
88MHz 0.1uV-1V. 20Hz-20KHz Mod
frequency

£1200.00

TF2005R 2 Tone chnal Source. 20Hz-20KHz.
O-111dBin0.1dBsteps . .. - £295.00
TF2006 AM/FM Modular Signal Generator.
4-1000MHz. 0.2uV-200mV. O/P Z = 500
£1100.00
TF2100 AF Oscillator. 20Hz-20kHz. 0 05%
distortion . .. £150.00
Phillps.
PM6456 Stereo Generator Separate L and R
Signats. Carrier frequency 100MHz + 1% . RF
GiP 3mV pk-pk. £25C.00
Radiometer.
SMGIC Stereo Generator. Separate L and R
Signals. Carrier frequency 100MHz RF O/P

1 OpV-100mV into 7582 £375.00
Tektronix.

2101 Pulse Generator. 2.5Hz-25MHz. + and
—0Omr..... . .. ...... £375.00

148 PAL TV Insertion Generator
Provides all required signais 1o test and
measure on video TX systems. Immaculate

. . 2500.00
1481C PAL Waveform monitor
In as new condition. £2275.00
SOUND LEVEL METERS

General Radlo.
1981 Sound Level Meter. 70-120d8. Digita
and analogue reading. Peak hold A wenghru;g

1983 Sound Level Meter. 70-12db. A

weighting . ... . £195.00
TRANSMISSION
MEASURING ECUIPMENT
Marconl.
TF2332 AF Transmission Test Set. ZOHz ZOKHz
5.00
Slemens
-, D 2040 Selective Leve
FQ Anatyser and
. Voitmeter. 10Hz-
5 vk 60KHz. —110dB to
Moy X e NG= 5 +500B. 3uV-300V Lin
\—-J\'_;\_: and log indication. 5
dgit frequencz readaGut
1200.00

D2072 + W2072 Leyel Meter and Oscillator.
50KHz-100MHz. — F10dB-0dB. Receive
bandwidth 3.1 and 10KHz £2200.00
W 2006 + D2006 Carrier Level Test Set. 1 OKHz-
17MHz. —100t0 + 1008 .. £1650.00
W2007 + D2007 Carier Level Test Set
6KHz-18.6MHz. —120t0 + 20dB . £1800.00

Wandet and Golterman.

PF-1 Digital Error Rate Measunng Set.
Consisting of PFM-1 Digital Error Rate Meter
and PFG-1 Pettern Generator . .. .. £2490.00
PSO-5 and PMO-5 Level Measuring Set
10KHz-36MHz. —110to + 20dB. C/W AZD- |
Scale expander . £2050.00
SPM-6 and PS-6 Level Measunng Set.
6KHz-18.6MHz. —110dBto + 20dB. Mains/
battery operation . .. £2150.00
Andimat (PSM-4 2MHz Automatic PCM
Testing System) composed of the following
PCM-1 PCM Test Set. PDA-64 PCM Signalling
Analyser. PMD-1 Digital Level and Noise
Measuring System. PDG-1 Digital Signa!
Generator. PDA-1 PCM Digital Signal

Analyser, PSM-4 Level Measuring Set. MU-4
Scanner, R1-1 computer interface. . . £6500.00

est Equipment Company offer

) EQUIPMENT
ORIGINAL SPECS

MISCELLANEOUS

Data Laboratories.

DL905 Transient Recorder with Pre-Tngger
facility. Ideal for wewung single shot voltage
transients . £990.00

Dranetz.

606-3 Power Line Disturbance Monitor. Ideal
unit for computer maintenance and installation
engineers M

Ferrograph.

RTS2 Recorder Test Set Measures Wow &
Flutter, Distortion. Gain . . £345.00
RTS2 + ATU-1 Recorder Test Set and auxmary
test set. . £37

Hewlett Packard.
331A Distortion Meter. 5Hz-600KHz.
0.1%-100% FS. £615.00
334A Auto Nuing Distortion meter. 5Hz-
600KHz. 0 1%-100% FS. AM detector I/P
... £800.00

432A Power Meter with 478A Thermistor
Head. 10MHz-10GHz. 100pW-10mW

... . £450.00
4329A Insulation Resrstance Meter. Range
500KQto2x 10'¢Q. ... ... ... . £500.00
8745A S Parameter Test Set. Fitted with

11604 A Universal Arms 0.1-2GHz. . £2750.00
Marconi.
TF791D Dewiation Meter 4-1024MHz

5.00
TF2162 MF Attenuator
DC — IMHzO-111dB
impedance 75Q- - £135.00
TF2331 AF Distortion Meter.
20Hz-20KHz. 0.1%-100%
ImV-30V voitage range. ... .. £395.00
Rohde and Schwarz.
MSC Stereo Coder. 30Hz-15KHz .. ... £500.00

Radiometer.
BKF 10 Automatic Distortion Analyser ZOHz
20KHz. 0 02%-10% 0.00

Tektronix.

TM515 Main Frame
£150.00
TM504 Main Frame
...... £100.00
DC503 100MHz
Counter.  £195.00
DM502 3Y: Di lt DMM
! 50.00
' FG5030.1Hz- EMHZ
Function Generator
£195.00
PS503A Power Supply
.. £265.00
$C502 Dual Trace
15MHz Oscilloscope
£575.00

Hours of Business: 9 a.m.-5 p.m. Mon-Frl.
Closed funch 1-2p.m.

ADD 15% VAT TO ALL PRICES

Carriage and Packing charge extraon alt
Items uniess otherwise stated.

W\/-200 for further
detalis

Hours of Business: 2a.m.-5 p.m Mon-Fri.
Closed lunch 1-2p.m.

ADD 15% VAT TO ALL PRICES

Carriage and Packing charge extra on all
items uniess otherwise stated
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PRINTERS

Centronics 101.

PDP11 SYSTEMS  Dec

PDP11/34A 128KBMOS, KYT1-LB
Programmers Panel. DL11W
Interface. 2 x RLO! Disk Drives
and Controller. 6ft. Cabinet,
VTi100Console ... . £11,500.00
PDP11/34A 128 KBMOS.KY11-LB
Programmers Panel. DL 1W
Interface. RKOS5J and RKOSF Disk
Dnves and Controlier. 6ft. Cabinet,
DECwriter 1V Console £9,950.00
PDP11/34A 256KBMOS. KY11-LB
Programmers Panel. DLI W
Intertace. 2 x RKO7 Disk Drives
and Controtter. 6ft Cabinet,
VT100Console ... . £19,750.00
PDPI11/34A 12BKBMOS. KY11-LB
Programmers Panel. DL11W
Interface. 2 x RLO2 Disk Drives
and Controlter. 6ft Cabinet.
VT100 Console .. £12,750.00
PDP11/60 System with 2 RKO7
Disk Drives and Controller. choice
of Console . . P.O.A.

PDP11 C.P.U.s

DEC.

PDP11/03-SD Processor in 3%2" chassis complete with i 6KW MOS
memory and E 1S opuon.

BRAND NEW — ONLY £1495.00
PDP11/04 Processor In 10Y2" chassis compiete with 16KW MOS
memory and DL1 I W interface

BRAND NEW (can be enhanced to 28KW) £3950.00
PDP1 1/34A Processor, 10Yzin chassis 1 28KB MOS. KY 11-LB

Programmers Panei. DL1 1 W Interface £6,250.00
PDP11 MEMORY

DEC.

MF 1 1L 8KW core memory C/w 9-slot system unit £975.00
MM 1L 8KW core memory £795.00
MM 1 ILP 8KW parity core memory £750.00

MM 1DP 16KW core [ex DEC-maintained 11/34 systems)
BARGAIN OFFER — ONLY £395.00
MM 1 1UP 16KW Parity core memory complete with 9-slot system

£1500.00
MMI 1UP 16KW parity core memory (pre-requisite MF 1 1TUP)

£1250.00
MS11JP 16KW MOS memory .£675.00
MS11-LB 128KB MOS £1,995.00
MS1[-LD 256KB MOS £3,500.00
MSV 11C 16KW MOS memory (LSIT 1} £495.00
MJI 1-BE 64KW 1 1/70 memory £4500.00
MK | 1-BE 64KW MOS memory for 11/70 £3950.00
MS11-MB 256KB ECC MOS memory for 1 1/44 [NEW| £3942.00

DISKS

DEC.
RKOSJ add-on disk drive 22 meg.
Exchangeable cartndge type

From. £1,500.00
RKO6-ED Add-on 14 Meg disk dnve. £2,750.00
RK611-ED Unibus Controller + 1 RKO6 drnive £4,500.00
RKO7-ED Add-on 28 Meg disk diive £4,750.00
RK711-ED Unibus Controller + 1 RKO7 disk drnive £6,500.00
RMO3-Add-on 67 Mey disk dnve £7,500.00

RX11-BDRXO1 Dualfloppy + Unibus Controiler
RLO!-AK Add-on 5 Meg disk dnve
Cohtrollers usually availabie for above drnives.

MAGNETIC TAPE
DEC.
Avatable from ume to time — TU10. TU45. TET6 7503 etc

£1,350.00
£1,975.00

PDP11 OPTIONS

DEC.
AATID VTOI Controller with 4-slot Sysrem Unit

- £125.00
BAI1-KFexpanderBox . ... .. £1.395.00
DDA 4-siot System Unit. . .. £125.00
DD118B 4-slot System Uit -£150.00
DD I-DK 9-slot backptane £465.00
DL!1 Senal interface .. . ... £250.00
DLI1WA/B Senial Interface/Line Clock .. .. £395.00
DR11C General Purpose Interface . £250.00
DRV 11B | 6-bit Paraliel Interface . ... £225.00
DZ11A8-ine E1AMUX o £|39500
DZ11-B 8-Line Expander MUX £995.00
FP11A Floatung Point. . £1750.00
KL1T1 TTY interface . ... £150.00
KW I1ILReai TmeClock . .. .. . £150.00
KW 11P Programmable Clock . . . £345.00
M105 Device Selector. . ... £30.00
M792 ROM Diode Matrix .. £195.00
M9 20 Unibus Connector . .. £12.00
M9301-YB Bootstrap £325.00
PO\X/ER SUPPLIES
H720 Power supply for BAT1 Expander Box. BRAND NEW
SURPLUS £175.00
PDP8A C.P. U
PDPBA Processors. systems and add-on memory usually avaitable.
PDP8A MEMORY
DEC.
MMBAA 8KW Core . . £750.00
MMBAB 16KW Core £995.00
PDP8E CPU, MEMORY OPTIONS
DEC.
DP8EB Communicaucns Adaptor £395.00
KASE Posiive | /0 Bus £95.00
KDB8E Databreak £145.00
KL8E Asynchronous interface £250.00
KP8E Power fail/auto restart £95.00
MMBE 4KWw Core memory stack £350.00
TA8E Dual Cassette Drive and Controiler £525.00
VT8E Set graphics Control Modules £250.00

TERMINALS

LA34 DECwnter 1V 30cps desk-top terminal. |32 columns.
upper/lower case ASCI

ol g ]
o ——

495.00
LA36 DECwniter 11 Keyboard
Prnter Terminal. The Terminal that
has become an industry standard.
with 132 column upper/iower case
printing and switch-selectable
speeds of 10. 15 & 30cps. Available
with either 20mA or RS232
interface. NOW ONLY ~ £595.00
VT 52 SPECIAL PURCHASE of this
outstanding Video Display
Terminal featunng tuli upper/iower
case ASCil character set. 24 x 80
display. auxitiary keypad. direct
Cursor addressing and tabulaton.
scroll or hold screen mode with
X-off facilty. 9 switch-selectabie
baud rates {75-9600 baud) choice
of 20mA or RS232 intertace
BRAND NEW SURPLUS.
ONLY £450.00
LS-120 High speed keyboard terminal.  32-column punter with
adjustable tractor feed and full upper and lower case ASCH printing
{7 % 7 dot mainix). 180 cps print speed and operator-selectable baud
rates up to 4800 baud Integrai stand RS232 nterface. BRAND
NEW SURPLUS {limited quanuty]. ONLY £750.00
VT 100 — imited quantty in as-new condition £650.00
DECwriter |1V Desktop terminai complete with tlactor feed. paper-
out. cable and keypad options £495.00

Heavy Duty Matrix printer with 64
ASCIlupper case character set. 165
cps operation. 132 print positions
with adjustable tractor feed.
Parallelinput. ONLY. . . .. £495.00

BRAND NEW — LOW COST
MATRIX PRINTERIDEAL FOR
MICROPROCESSOR USERS SUCH
ASHOBBYISTS &
EDUCATIONALISTS OR ANY
LOW-BUDGET APPLICATION

# Full upperflower case ASCH
PLUS GRAPHICS Mode

* 80-column pnnnn? with
adjustabie tractor feed

Standard and double-width

characters {12 ¢pi and 6 ¢pi)

30 cps pnnt speed with 14ine

buffer

Standard paralie! (Centronics-

type} interface

Opuonal interfaces avaiable for

RS232. IEEE488. Tandy. PET.

Apple il
« ONLY . £199.00

{Mait order total £240.35)
GP80 Optional Interfaces:
RS232. ... . ;. . £55.00
IEEE £55.00
PET £55.00
Appie . £55.00
Tandy. . £35.00
GP80 Fanfold Paper
Box of 2000 x 8in sheets £15.00

GE TermInet 1200.
RO printer. 80 columns. tractor feed. upper/lowercase ASCH. 20mA

Interface . £325.00

Hazeitine.

Thermal pnn(er 80 cotlumns, 30 cps silent RO with parallel TTL input
2T - X DX X XY - -OFY- X OXEX - £395.00

Taly 1602,

Matrix printer. parallel input. upper/iower case. tractor feed, as new

Teletype

Reconditioned ASR33 Teletype Terminals with paper tape punch
and reader. even panty keyboard and RS232 interface.

SPECIAL OFFER — CASH AND CARRY ONLY ... .. .. £295.00
Low Cost Printer Offer.
Teletype 33 printer mechanism
including case but no keyboard or
efectronics. 64 upper case ASCHH,

10 cps. pinfeed piaten. ideal for the
electronic hobbyist ONLY . £85.00
Texas.

745 Portable Data Terminal
inciuding keyboard, printer.
integral acoustic coupler and
camying case. Total welghx only
13bs..... ... £750.00

Texas.

733 ASR terminal utilising high performance twin cassette dnve for
fast time-saving transmission and off-line storage.

* Silent operdtion

* Switch-selectable transmission speeds 10. 15. & 30 ¢ps

* Full tape editing capability

* High-speed duplication and rewind

* Standard RS232 interface . . ... £1375.00
745 LIGHTWEIGHT (1 3ibs) terminal with mtegral acoustic coupler.
10/30 ¢cps. carrying case . ... .. - £750.00
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PAPER TAPE PUNCHES

Digitronics.

P135/20 paper tape punch. Solenoid-actuat=d unit capable of

punching 5 to 8 channel tapes at speeds upto 35 cps.

Pulse amplitude 7 VDC. Compact table-top unit. .. .. ... . £95.00
= Facit 4070,

The top quality punch that has

become ar industry standard.

Asynchrorous 75cps operation

Adjustable for punching 5, 6. 7 or

8 level tape . Selfcontained desk-

top unit incorporating supply and

take-up socols, chad box, and TTL-

compatit lecontrol togic . £650.00

KEYBOARDS
George Risk.
New ASCIt Keyboards
New Low Prices
keyboard ircorporating separate
numernc/Cursor control pad and
instalied in ¢ ustom-built steel
enclosure vrith textured blue
enamel finigh. ideal for the VDU
builder. Case dimensions:
174" %7/ % 34"
Total weigr: 4kg. PRICE . £85.00
Mail Order Total .. .. £103.50
KB756 56-station ASCIl keyboard mountec ch P.C .8
Mail Order Total .
KB756MF as above, fitted with metal mounting frame for e.=>(rra"5
g £

Agidity e L e SV
* Mail Order Total .. ..
KB710 10-key numeric pad. suppiied with conecting cable
Mail Order Total ™. . . ..
KB70!1 Plastic enclosure for KB756 or KB756MF .
Mail Order Total
KB70Z Steel enciosure for KB756 or KB756MF .
KB2376 SpareROMencoder ... . ... ... .. x £12.50
‘Mail Orde Total . £15.24
KB15P Edge connector for KB756 or KB756M= . . £3.25
Mail Orde- Total . £4.31
DC 5 12 DC conve Tor to allow operation at SV only {plugs mnto o
B) . £7.5

Mail Orde- Total . £E9.20
DB25S Mating connector for KB771 . ... £4.25

Mail Orde Tota .. £546
PERK 56-station ASCH keyboard for PET compete with PE

interface. built-in power supply and steel enclasure . .. ... £95.00

Mait Order Total £115.00

Discounts available for quantities.
PROGRAMMABLE CALCULATORS

Hewlett Packard
9830A with 8K Me mory. Extended /O ROM. ;trlng Vanables ROM.
1 Serial and 3 paralizlinterfaces ... .. ... ... ... ... . £1695.00

MODEMS

Racal Mllg
Modem 26 isi 120072400 baud, 2 or 4 wire, ful/halfduplex

GENERATORS

Mawdsiey.

45KV A Generator system comprtsing AC Induction Motor. AC
Generator, AC Excier and Emreg Regulator

The alternator comprises of a screen-protected rotating field,
complete with built in over-hung exciter of the brushless pattern. It is
woundfor 415V, 3 phase. 50Hz. 4 wire anc aeveloping 45KVA at
Q18P.F. when running at a speed of 1500 rpre.

The alternator and exciter are used in conjurcton with the
automatic transistor sed voltage regulator, incc rporating 3-phase
sensing. The regulator is so designed that whe the alternator is on
balanced 3-phase lcad and with one phase switched off or
disconnected, the pﬂase voltage will not var/ wore han £ 6%
under any condiior's. 5 .£1250.00

ates

er Used Computer Company offer

SED COMPUTER
EW CONDITION

omputer Equipment

vD

Hazeltine. H 1000 The low. low priced
teletypewriter-compatible video
display terminal, offering your
choice of ransmission speeds up to
9600 baud as well as panty
generation and checking. 12 x 80
display upper case ASCil, RS232
interface. choice of baud rates
SUPER VALUE £199.00

Standard baud rates either {af
110/300 or {b) 300/1200. {£25
surcharge for other combinations
up 10 9600 baud)

H2000 Superb spec including full
XY cursor addressing and edit
faciity. 27 x 74 dispiay. upper case
ASCII. RS232 interface. switch-
selectable baud rates £299.00

H2000C NOW ALSO AVAILABLE
with 25 x 80 line format and
C-MOS logic £375.00

Modular One. Now with
upper/lower case. XY cursor
addressing. 24 x 80 ine dispiay.
dual intensity detachable
keyboard. choice of 8 transmission
rates up to 9600 baud £399.00

FLOPPY DISK DRIVES

Shugart

rt SA400.
5% MINI-FLOPPY [NEW/) e |
Transfer rate: 125/250 kilobits/sec. N
Capacity {unformatted): | JOKb [singie! ouble

density}

Average access trme: 463ms.

ReadN\Vrite and \¥nte Protect electronics

Power requirements + 5VDC + 12VDC Dimensions

5% x 3% x &, weight 3ibs

Supplied complete with technical manual.
Application notes are available on mterfacmg the SA400 to Intel
8080A, Motorola etc . £195.00

Shugart SA450.

Double-sided. doubte density
minifloppy providing 440KB
unformatted storage capacity. yet
the same compact size and weight
as the SA400 . £299.00

Shugart SABO1.

8 FLOPPY (NEW)

* Capacity {unformatted):
400Kb [single density)
800Kb {double density)

#% Transfer rate: 250/500 kilobits/

sec

* Average access time: 211ms

* Read/Wnte and Write Protect

electronics

* Power requirements

+24vDC +5vVDC ~5vVDC

Dimensions 43" x 9%2" x 14"
supplied complete with technical
manual .. ...

Hours of Business: ¢ a.m.-5 p.m. Mon-Fri. Closed lunch
1-2p.m,

ADD 15% VAT TO ALL PRICES

Carrlage and Packir g charge extra on ali items uniess
otherwise stated.

W\W-201 for further detaliis
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S-2020TA STEREO
;I;ll.lTNER /AMPLIFIER

NEW HIGH PERFORMANCE TUNER

A high-quality push-button

FM Varicap Stereo Tuner with pilot
cancel decoder combined

with a 24W r.m.s. per channel Stereo
Amplifier, using Bifet op. amps.

iy P9I

Promcame,

Brief Spec. Amplifier Low tield Yoroidal transtormer, Mag. input Tape In/Qut facility (for noise re-“uction umit. et ) THD less than 0-1% at 20W into 8 ohms Migh Slew Rate. Low noise op amps
used throughout. Power on/off FET transient protection. All sockets, fuses. etc., are PC mounted for ease of assembly Tuner section uses UM 1181 FET module requining no RF alignment, ceramic
IF. INTERSTATION MUTE. and phase-locked IC pilot cancel. stereo decader. LED tuning and stereo indicators. Tuning range 88-108MHz 30dB mono S/N @0 7uv THD O 39

PRICE:LGQ.QS + VAT

NELSON-JONES
Mk. 2 STEREO FM
TUNER KIT

A very high performance tuner with dual
gate MOSFET RF and Mixer ready built
front end, triple gang varicap tuning,
linear phase I.F. and 3 state MPX de-
coder.

510000 Tune

PRICE: £74.95 . var

NRDC-AMBISONIC
U HJ 1 . ‘&) NRDC—AMBISONIC

SURROUND SOUND | b g S TR EC I 04
DECODER , L A E DO 5 %

The first ever kit specially produced by Integrex for this British NRDC backed surround sound system which s the result of 7 years research by the Ambisonic team W W July Aug 77
The unit1s designed to decode not only UHJ but virtually all other ‘quadrophonic’ systems (Not CD4). including the new BBC HJ. 10 input selections
The decoder is linear throughout and does not rely on listener fatiguing logic enhancement techniques. Both 2 or 2 input signals and 4 or 6 output sls are provided in this most versatde unit
Complete with mains power supply. wooden cabinet, panel. knobs. etc
Compiete kit. including licence fee £57.70 + VAT or ready built and tested £76.95 + VAT

S5050A STEREO AMP Veryhioh

performance kit
50 watts rms-channel 0.015% THD S/N 80 dB. Mags/n 80 dB. Output device
rating 360w per channel
Tone cancel switch 2 tape monitor switches. Metal case — comprehensive
heatsinks

Complete kit only £6995 + VAT

(Also available our 20w /ch BIFET $S2020 Amp)

INTRUDER 1 Mk. 2 RADAR ALARM

With Home Office Type approval

The original ’Wireless World' published Intruder 1 has been re-designed by Integrex to incorporate several new features, along with rmproved
performance The kitis even easier 10 build. The internal audible alarm turns off after approximately 40 seconds and the unit re-arms. 240V ac mains
or 12V battery operated Disguised as a hard-backed book Detection range up to 45 feet internal mans rated voltage free contacts for external bells
etc

Complete kit £852.50 plus VAT or ready built and tested £68.5C pius VAT

Wireless World Dolby noise reducer

f Dotby Laboratories Inc. Typical performance

D ETTRIL 8 % Noise reduction better than 9dB weighted

Chpping leve! 16 5dB above Doiby fevel (measured at 1% third
harmonic content

Roaurs Smcard —_ 5 1
N Lovet Cova BWWE@B@% ,_ Harmonic distortion O 1% at Dolby level typicaliy O 05% over
A ?‘ i gl ] most of band nsing to a maximum of 0 12
3 [ TR ’
A 4 & 43 Signal-to-noise ratio 75dB (20Hz to 20kHz signal at Dolby Jevel)
5) AN c T,
. ot &, E

avgrar 120 -

Dynamic range >90dB

Complete Kit PR'CE £49.95 + VAT (3 head model available) 30mV sensitvity

Also available ready built and tested | Price £67.60 + VAT

Calibration tapes are available for open-reel use and for cassette (specity which) Price £2.75 + VAT

Singte channei plug-in Dolby \9 PROCESSOR BOARDS {92 x B7mm) with gold plated contacts and all components Price £10.50 + VAT
| We guarantee full after-sales technical and servicing facihties on all our kits. have you checked that | 1 e
(_ B - these_serwces are _ava|lak)le from gther suppliers? - ] T e 1t \igies
All kits are carriage free Please send SAE for complete lists and specitications

Portwood Industrial Estate, Church Gresley,

In'E G RE “ ll m I'E n Burton-on-Trent, Staffs DE11 9PT
Burton-on-Trent (0283) 215432 Telex 377106

www americanradiohistorv.com
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THE SMALLER 'SCOPE WITH THE BIG SCREEN

| now has extra features (model DTV12-14)...

Fine sweep control | Fine gain controls | Invert channel 2
Sum and difference channels 1 and 2 | Fully passive attenuator

| plus all the features of the DT12-5 model....

|
Large screer. Full 5'" diag. display. Internal graticule XY mode. Horizontal signal via channel 1
eliminates parallax error

Timebase .5us/cm to .5s/cm plus x5 expansion
Small size. Onty 12’ deep x 11" wide x 6%"" high -
overall. Occudies little bench space. No need for Trigger internal from channe! 1 or channel 2 or external.
trolley. Weighs only 15%ibs Internal TV frame or line. Auto ensures sweep in

— - absence of signal

|
Bandwidth d‘p. to 12MHz

Calibrator output for probe compensation or Y
Sensitivity 5mV/cm to 10V/cm amplifier calibration

Accuracy +3% YT Alt/Chop automatic

©
Send for details now to.— F“I“ﬂll EF“'“B“E

MADE IN GREAT BRITAIN
FARNELL INSTRUMENTS LIMITED

WETHERBY - WEST YORKSHIRE LS22 4DH - TELEPHONE (0937) 61961 - TELEX 557294 FARIST & OR HARPENDEN - TELEPHONE (05827) 69071

WW 004 FOR FURTHER DETAILS
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Look for these —and lots more in THE ONE-OFF SHOP
Send for your copy. Test our service by phoning

0703 618525 before 3.00 p.m. - and your catalogue will
be in the post tonight.

WIRELESS WORLD JUNE 1981

NEW FROM THE ONE-OFF SHOP

TELEGARTNER CONNECTORS

TELEGARTNER CONNECTORS

Verospeed are the sole distributors of the Telegartner
range of BNC, N and UHF series connectors. Ninety-five
products introduced in the new Verospeed catalogue
encompass all the standards — many available with
crimp terminations - together with uncommitted
adapter boxes, coaxial test leads and standard plug
head combinations with adapters for various cable sizes.
The Telegértner part number, relevant UG number and
RG cable size is listed against each product and the
range is very competitively priced. NATO part numbers
are available on request.

SEMICONDUCTORS -TEXAS INSTRUMENTS

Semiconductors appear in the Verospeed catalogue for the
first ime. 17 pages are devoted to comprehensive ranges
including:— Diodes; General purpose, high speed and C.V;;
Triacs; Thyristors; Regulators; Transistors; General
purpose, small signal, power and F.E.T's. T.T.L. 74 Series;
Standéard Low Power Schottky; and Schottky; Linears; Op.
amps; J-FET. op. amps; timers; FE.T. input amps; level
detectors; shunt and switching regulators; zero voltage switch;
PWM control; A-D convertors; 7 segment controllers; video
amps; RS 422 drivers/receivers; |IEEE transceivers; RS232
drivers/receivers; Memories; Eproms; static and dynamic
rams. Competitive prices and famous service from the One-Off
Shop.

Britain’s fastest growing distributor of branded electronic components.
d Road, Boyatt Wood, Eastleigh, Hants. SO5 4ZY. Telex 477144

WW — 070 FOR FURTHER DETAILS

excitird
The'new name

in LinearI/Cs

Analog Systems, the fast growing linear 1/C company
of Arizona whose products are available from Pascall, offer a wide
range of high performance linear integrated circuits.

Audio Amplifiers and pre-amplifiers

MA 332 Audio Operational
Amplifier 0.0002 % THD,
4nV/\/Hz input noise voltage,
+ 20V/uS slew rate and 20V
0/P swing info 600 ohms

MA 700 Hi Voltage Op Amp
+ 13V/uS slew rate for 0/P
swings to + 40V
2 MHz GBW product, audio
S/N ratio 140 dB

MA 60391-80391 equivalent
to LM 391N-60/80

I 2 328 Voitage Varioble Goin MNALOG
Block. 100 dB dynamic range, EYET
2MHz B/W and 800 nS EMS
setfling time

Send for ' ;’

full product O % O

listings of Pascall Electronics Limited, oS,

Analog Systems
exciting
product range

Hawke House, Green Street,
Sunbury-on-Thames,

v
A
Middlesex TW16 6RA

Telephone: (09327) 87418 Telex: 8814536

s Def Stan 05-31/859000/CECC approved
WW 025 FOR FURTHER DETAILS
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MORE SPEC. FOR YOUR MONEY
TYPE 747 UNIVERSAL COUNTER TIMER

DC to 150MHz 8 DIGITS, 3 CHANNELS g

MEASURES — o e— 'Z....:
FREQUENCY Ch A and Ch C ‘Eﬂ =
PERIOD  ChA @ Py o . Y
TIME *ChAto* ChB LR o &
PULSE WIDTH Ch A + or — 0
COUNT Ch A (may be gated £175

and reset by B & C)

AVERAGES 1 to 1000 events & 3.50 carriage, ins etc

IYPE 745 COUNTER TIMER

0C to 32MH;z 5DIGITS
¥ MEASURES —

g - » FREQUENCY

w ® PERIOD
" L TIME
Z COUNT
2 £116.38 -6 GATE TIMES/TIME UNITS
& £3 carriage. ins. etc. 10 uS to 1S

TYPE 746 AUTORANGING FREQUENCY METER £84.88
1H2 to 99.9KH2

TYPE 615 OFF-AIR STANDARD £97.13
10MHz 1MHz and 100KHz

OMB ELECTRONICS . RIVERSIDE , EYNSFORD, KENT DA4 OAE
Tel Farmngham (0322) 863567

Prices, which are CWO and ex VAT, are correct at the time of going
to press and are subject to change without notice

FROM OMB ELECTRONICS
WW 026 FOR FURTHER DETAILS
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FAST ERECTING

CLAR

Here is the expertise |je.,
you can depend on -

Sin thig
SPecialist
fielg

When you choose a mast from the compre-
hensive Clark range you are assured of a high
standard of Engineering and operational relia-
bility.

Why compromise?

Extended heights 4 metres-30 metres, capable
of lifting headload 1 kg-
200 kgs.

Sectional or telescopic
air operated for field or
vehicle mounting.
Write or phone us for
details today.

J Clark Q.T.4M/HP mast shown on tri-
\ pod, extended to 4 metres and tripod
folded for transit. Available in heights
up to 12 metres.
This mast is ideal for raising light-
weight antennas for field or vehicle
- mounting.

CLARK MASTS LTD.
Binstead,

Isle of Wight,

PO33 3PA,England.
Telephone: Ryde (0983) 63691, Telex: 86686.

e s
WW--012 FOR FURTHER DETAILS

"

4,
- HM312 Dual
g Trace
Oscilloscope.

DC-20MHz.
Sensitivity 5mV-
20V/cm. Time
base range
0.5uS8-0.25/cm
with x5 horiz mag
to 100nS/cm,
with variable
control
uncalibrated to
40nS/cm. CRT
screen 8 x 10cm.
Full XY using chll
as X input.
Bandwidth
' 2.3MHz TV

« § trigger.

NOW BETTER
VALUE THAN
EVER AT

£220

. HM512 Dual
Trace
Oscilloscope
with delayed
sweep.
DC-50MH2
Sensitivity bmV
20V/cm Time
base range
0.1uS-2.0S/cm
with x5 horiz mag
to 20nS cm
Delay ranges 7
decade steps
100ns 1S with
tine control CRT
screen 8 x 10cm.
Full XY using ch {i
as x input,
bandwidth 4
MHz. Z input.
Delay line allows
viewing of
leading edge
Vertical overscan
indicated by 2
LED's

£580

£138.00
£350.00

Other models available
HM307 10MHz plus component tester
HMA412 20 MHz with sweep delay

HMB12 50 MH: storage  £1458.00
All scopes can be fitted with a iong persistence CRT at extra cost

World-beating Oscilloscope Offers

FROM

Electronic Brokers
| == = '

London WCTX 9LN.
Tel:01-278 3461.Telex 298694
wwW

Prices do not include carnage ot VAT

040 FOR FURTHER DETAILS

WWWWamerecanradiohistornv.com


www.americanradiohistory.com

12 WIRELESS WORLD JUNE 1981

Soldering equipment designed by specialists for professionals.

ADCOLA IOl Soldering Unit

FEATURES

no moving parts
no magnetic effect
no tip voltage

variable lockable temperature 120°C — 420°C
total 50 watt electronic control { +2%)
simple plug-in bits/tips

no mains interference electrical safety approved 240V 24V

no real maintenance costs (bit/tip easy tool interchangeability from one Unit
changes only) to another

-orcompiete 200l Soldering Station

Soldering tool and control unit as Unit 101 but
with the additional features

@ filtered two speed fume extraction

@® builtin bench lighting

® solderreel dispenser

@ clearbencharea

® Adiron® long life bits/tips the same range

as that for Unit 101

ADCOLA . . . |
ADIRON® Range of I0ADIRON long life bit profiles |
long life B42LL B38LL B5S0LL B14lL B35LL B44LL B36LL B37LL B46LL B4OLL

bits/tips

simple plug-in
type suitable
for both Unit 101
wnd Unit 2001

Forfuil
detarls d DCOLb ADCOLA PRODUCTS LIMITED Gauden Road London SW4 6LH
contact [PRcoUETs LimiTEO] Telephone Sales (01) 622 0291 Telex 21851 Adcola G

(n. Trade Mark)

WW-006 FOR FURTHER DETAILS
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2.
BULK EPROM 401 /53,
PROGRAMMING 2%

Sy A
9
P4000 PRODUCTION 4’

EPROM PROGRAMMER

This unit provides simple, reliable programming of up to 8
EPROMS simultaneously. It has been designed for ease of operator
use — a single ‘program’ key starts the self check — blank check —
program — verify sequence
-Independent blank check & verify controls are provided along with
mode, pass/fail indicators for each copy socket and a sounder to
signal a correct key command & the end of a programming run.
An\l' of the 2704/2708/2716 (3 rail) & 2508/2758/2516/
2716/2532/2732 (single rail) EPROMS may be selected without
hardware or personality card changes.
PRICE £545 + VAT. Postage paid

q"&'

BULK EPROM
ERASING

R:.,--- Fle—=0

rowom BRAIER LV

PO FRASER UYID st

) [

|
I

e e

MODEL UV141 EPROM ERASER
14 EPROM capacity
Fast erase time
Built-in 5-50 minute timer
Convenient slide-tray loading of devices
Safety interlocked to prevent eye and skin damage
@® Hugged construction
@® MINS & ERASE indicators
@ Price £78 + VAT postage paid.

MODEL UV140 EPROM ERASER
Similar to Model UV 141 but without timer. Price £61.50 + VAT
post paid

BULK EPROMS

1-9
£6.00 £5.50 £5.00

.
K'Y
%0
2716/(450ns) £4.50 £4.20
(single rail)
2708/(450ns) £3.90 £350 £3.10 £2.90
Postage and Packing is included in all prices. ADD VAT at 15%

All our EPROMS are manufactured by leading companies and are
fully guaranteed, branded and to full specification.

WRITE OR TELEPHONE FOR FURTHER DETAILS OR SEND
OFFICIAL COMPANY ORDERS/CHEQUES TO:

PLEASE NOTE NEW ADDRESS & TELEPHONE NUMBER

GP INDUSTRIAL
ELECTRONICS LTD.

Unit 5, Burke Road, Totnes Industrial Estate, Totnes, Devon

Telephone: Totnes (0803) 863360 sales, 863380 technical
Telex: 42596

DISTRIBUTORS REQUIRED - EXPORT ENQUIRIES WELCOME

WW-024 FOR FURTHER DETAILS
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8050A 4 Digit LCD
DMM with true RMS on
AC volts and current
DC volts 200mV-1KV,
10uV resolution AC
volts. 200mV-750V,
10uV resolution.
DC/AC current
200uA-2A, 0.01uA
resolution resistance
2002-20MQ, 0.019
resolution. Also reads
dB direct referenced to
16 stored impedances.
Conductance ranges
2mS and 200nS.

£245 mains model
£285 mains battery
8012A 3% Digit LCD DMM with true RMS on AC volts and current.
DC volts 200mV-1KV, 100uV resolution. AC volts 200 mV-750V,
100uV resolution. DC/AC current 200uA-2A, 0.1uA resolution.
Resistance 20082-20M, 0.1 resolution Low resistance 2 and 2052,
1m$ resolution Conductance ranges 2mS-20uS-200nS

£218.00 mains model
£244.00 mains battery.

8010A 3% Digit LCD
DMM Same spec as
8012A plus a 10Amp
AC/DC current range,
but no low resistance
range.
£167.00 mains model
£193.00 mains battery.
8024A 3% Digit hand
held LCD DMM with peak
¥ hold Level Detector
and continuity tester
DC volts 200mV-1KV,
100uV resolution.
AC volts 200mV-750V, 100uV resolution.DC/AC current 2mA-2A,
1uA resolution. Resistance 200€2-20M$2, 0.1% resolution.
Conductance 200nS.Peakhold of AC or DC volts and current.
Level detector operates around + 0.8V reference. Audio tone on
level and continuity, £1565.00, carrying case £8.00 extra.
8020A 3% Digit hand held LCD DMM. spec as per
8024A with extra conductance range of 2mS but
no peak hold, level or continuity ranges.
Complete with carrying case. £125.00.

10-24 25-49 50-99 100 up 04'

8022A 3% Digit hand held LCD DMM. Spec
as per 8020A but no conductance ranges
and slight reduction in accuracy, £89.00
carrying case £8.00 extra.

Alsc available a range of
accessories including
current shunts, EHT
probe, rf probe,
Temperature probe and
touch and hold probe.
Full details on request.
The warranty period on
all tems shown is 1 year
other than the 8020A
which is 2 years.

| Electronic Brok
61-65 King’s Cross Road
| == _
; mm» Tel:01-278 3461 - Telex 298694
Prices do not include carnage or VAT

London, WC1X 9LN
WW — 041 FOR FURTHER DETAILS
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New! Sinclair
Personal Co
Kit: £49.% oo |

Reach advanced
computer comprehension
in a few absorbing hours

1980 saw a genuine breakthrough -the
Sinclair ZX80, world's first complete
personal computer for under £100. At
£99.95, the ZX80 offered a specification
unchallenged at the price.

Over 50,000 were sold, and the
ZX80 won virtually universal praise from
computer professionals.

Now the Sinclair lead is increased:
forjust £69 .95, the new Sinclair ZX81
offers even more advanced computer
facilities at an even lower price. And
the ZX81 kit means an even bigger 4
saving. At £49.95it costs almost
40% less than the ZX80 kit!

Lower price: higher capability
With the ZX81, it’s just as simple to
teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.

It uses the same micro-processor,
butincorporates a new, more powerful
8KBASICROM - the trainedintelligence
of the computer. This chip works in
decimals, handles logs and trig, allows
you to plot graphs, and builds up
animated displays.

And the ZX81 incorporates other
operation refinements - the facility to
load and save named programs on
cassette, forexample, orto selecta
program off a cassette through the
keyboard.

Higher specification, lower price -
how’s it done?

Quite simply, by design. The ZX80
reduced the chipsinaworking computer
from 40 or so, to 21. The ZX81 reduces
the 21 to 4!

The secret lies in a totally new
master chip. Designed by Sinclair and
custom-builtin Britain, this unique chip
replaces 18 chips from the ZX80*

Proven micro-processor, new 8K BASIC
ROM, RAM —and unique new master chip:

complete &

Kit or built-
it’s up to you!

The picture shows dramatically ho
easy the ZX81 kit is to build: just four
chips to assemble (plus, of course the
otherdiscrete components) - afew
hours' work with a fine-tipped seldering
iron. And you may already have a
suitable mains adaptor-600 mA at 9V
DC nominal unreguiated (supplied with
built version).

Kitand built versions come complete
with all leads to connect to your TV
(colour or black and white) and
cassette recorder.

|
puter.

WIRELESS WORLD JUNE 1981
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New

Sinclair
teach-yourself
BASIC 2
manual

Every ZX81 comes £
with a compre-
hensive, specially-
written manual -a
complete course
in BASIC program-
ming, from first principles to complex
programs. You need no prior knowledge
—children from 12 upwards soon
become familiar with computer
operation

b

www. americanradiohistorv.com
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ew, improved specification

Z80A micro-processor—-new faster
:rsion of the famous Z80 chip, widely

m. recognisad as the best ever made.

® Unique ‘one-touch’
key word entry:
the ZX81
eliminates a great
# deal of tiresome
typing. Key words
Z (RUN, LIST, PRINT,
= etc) have their own
single-key entry.

" @Unique syntax-
check and report codes
identify programming

¢ @ Graph-drawing and animated-
display facilities.

® Multi-dimensional string and
'merical arrays.
Up to 26 FOR/NEXT loops.

Randomise function —useful for games
well as serious applications.

Cassette LOAD and SAVE with
med programs.

IK-byte RAM expandable to 16K
tes with Sinclair RAM pack.

Able to drive the new Sinclair printer
)t available yet—but coming soon!)

Advanced 4-chip design: micro-
ycessor, ROM, RAM, plus master chip
nique, custom)-built chip replacing
ZX80 chips.

— | [ — [ g
’X8I

nclair Research Ltd,
{ings Parade, Cambridge, Cambs.,
2 1SN. Tel: 0276 66104.

g. no: 214 4630 00

If you own a
Sinclair 1X80...

The new 8K BASIC ROM used in the
Sinclair ZX81is available to ZX80
owners as a drop-in replacement chip.
(Complete with new keyboard template
and operating manual.)

With the exception of animated
graphics, all the advanced features of
the ZX81 are now available on your
ZX80-including the ability to drive the
Sinclair ZX Printer.

Coming soon-
the IX Printer.

Designed exclusively for use with the
ZX81 (and ZX80 with 8K BASIC ROM),
the printer offers full alphanumerics
across 32 columns, and highly sophisti-
cated graphics. Special features include
COPY, which prints out exactly what is
on the whole TV screen without the
need for further instructions. The ZX
Printer will be available in Summer 1981,
at around £50 -watch this space!

15

16K-BYTE RAM
pack for massive
add-on memory.

Designed as a complete module to fit
your Sinclair ZX80 or ZX81, the RAM
pack simply plugs into the existing
expansion port at the rear of the com-
puter to multiply your data/program
storage by 16!

Use it for long and complex pro-
grams or as a personal database. Yet it
costs as little as half the price of com-
petitive additional memory.

How to order your ZX81

BY PHONE - Access or Barclaycard
holders can call 01-200 0200 for personal
attention 24 hours a day, every day.

BY FREEPOST -use the no-stamp-
needed coupon below. You can pay by
cheque, postal order, Access or
Barclaycard.

EITHER WAY -please allow up to 28
days for delivery. And there’s a 14-day
money-back option, of course. We want
you to be satisfied beyond doubt-and
we have no doubt that you will be.

ce2vy.  order |

To: Sinclair Research Ltd, FREEPOST 7, Cambridge, CB2 1YY.
I Qty | Item Code | Item price Total I
. o - | £ I
Sinclair ZX81 Personal Computer kit(s) Price includes I
B ZX81 BASIC manual, excludes mains adaptor. 12 1 49.95 I
l Ready-assembled Sinclair ZX81 Personal Computer(s) {
_ 1| Priceinciudes zx81 BASIC manual and mains adaptor. | 11| 69.95 6 ‘1 45
) 4_ Mains_A(_:iaptor(s) (§OO rr]A at 9V DC nominal unregulated) 10 8.95 ) I
_ L 16K-!3YTE_RAMBack(E); | 18 - 4995 I
- +l %BASLC RO_M to filZXBO. 7 B 17 19.95
| Post and chking, | 295 I

*l enclose a cheque/postal order payable to Sinclair Research Ltd, for £
*Please charge to my Access/Barclaycard account no.

1 . L L
*Please delete/complete as applicable.

Name: Mr/Mrs/Miss b
Address ] ‘

|

|

I

|

I

| 1

{ Please tick if you require a VAT receipt [ ULzt ?2 ke qo :
I I
I " Please p;int. I
I I
I I
I I

S A Y R B L :
EREEPOST - no stamp needed. WRWO06

WW - 018 FOR FURTHER DETAILS
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Mura Electronics (UK) Ltd.,79 Church Rd, Hendon, London NW4 Tel: 01 203 5277/8

CDMMUNICATIUN]

\‘ "‘

LARGEST DIST RIBUTORS OF
CB ACCESSORIES IN THE U.K. come and see the

biggest and best selection of CB Radio Accessories from all the leading manufacturers,including:

ANTENNAS : 2

A

TELEX

Sole UK. agents for:-

“ Ni-RiA

the antanna
specialists co.

. SIRTEL TURNER]}
& A

\\

-(B

"o

TERS
Indudmg RAMA, HANSEN etc.

HERE IT IS! THE BRAND NEW 8022A
HAND-HELD DMM

Consider the following features

6 resistance ranges from 200

ohm-20 ohms

8 current ranges from 2mA-2A
C/0C

10 voltage ranges from 200
mv-1000v DC-200 mc-750V
AC

Pocket size
370 gms
Full overload protection — will
withstand Bkv spikes

Rugged construction — virtually
indestructable

Meets tough mulitary specs
drop proof

In line, pushbutton operation for
single-handed useage
incorporates low power cmos
chip for low power consumption
Al this ptus a 2-year full guaran-
tee

For only £89 +var

Carriage ard Insurance £3

weighing only

SOFT CARRYING CASE
£7 extra

Even more sophisticated the Fluke 8020A
Identical In most respects to the 8022A but in addition inCorporates a
conductance range from 2mS-200nS

Price £125

Carriage and insurance £3.00
A handsome soft.carrying case is inctuded {this model only)

- — m . —==a,. | TMK500
Y7206 EN
20,000 OPV 30,000 OPV

AC Volts: 0-10, 50 A sturdy and reliable in-

| strument Has (nternal
DC Volts: 0-0.5, \ buzzer
25, 125, 250, 500 j AC voits 0 10 25. 10
1000 § Fr.26 100 250 600
0-0.05. pC voits 010 0.28, 1, 2.5, 70, 25, 100, 250,

DC Current
A

212500 1000 DC current: 010 50 ua, 6 ma, 50 ma.

mp
Resistance 0.3k ohms, 300k ohms, 3 mag Reslslance 0to BK. 50.( 6 meg, 60 meg
ohm

S Decibels: -~ 20to - 56dB
Decibels 20 - -63dB hort test: Internal buzzer
ims 127 x 90 X 32mm

ize: 160 x 110 x 65 mm
£14.95 (lnc VAT) £27. 95(|nc VAT)

OFF THE SHELF
DELIVERY ON THESE

FLUKE

DIGITAL MULTIMETERS
BRAND NEW FROM FLUKE!!!
NOW AVAILABLE
THE 8024A HAND HELD DMM
This model incorporates all the features of

the BO20A but in addition has

A peak hold switch which can be used
AC or OC for volts and current functions
Audible continuity testing and level de-
tection for sensing logic levels

A temperature {* C) range for use with a
thermocouple £1 55

Carriage and Insurance £3

The foliowing accessonas are in stock now

® |

-

8010A AND 8012A BENCH MODEL D.M.M.s
the BO10A is a ganeral purpose, bench /portable digital multimeter with more tunctions
and teatures than ever offered for such a low. price. Its companion, the 80712A, has
identical charactenstics except that it has two additional low resistance ranges. 2§ and
204 to repiace the BO10A's 10 ampere current range
The 8010A and 8012A teature
10 voltage ranges from 200mv - 1000v de. 200mw - 75v ac
3 conduciance ranges trom 2mS - 200 nS
B resistance ranges from 2002 - 20mQ - the BO\ 2A has two additional resistance ranges
28 and 2082

10 current ranges from 200uA - 2A AC/DC — the BO10A has two additional current
@anges 10A AC and 10A DC

8010A £167 8012A £218

Carriage and insurance £3
The 8010A is also available with two rechargeable Nicad size C batteries instailed
in option 8010 at £193.00.

LOW COST, AUTORANGING

| Y8008 Touch and Hoid Probe £29
80K-40 High Voitage Probe £51 ‘ MULTI FUNCTION COUNTER
81RF RF Probe to 100 MHZ £35 MODEL 1900A
807-150C Temperature Probe (C) £66 | ‘® ging in both freq e emaloerd —
| 801-600 Clamp-on AC Current Probe £61 @ Wide Frequency range —5 Hz 10 80 MH;
@ Hghsensitivity —25 mV. typically 15 mv
‘ @ Six digit LED display with leading zero and
overflow
@ Opuonal internal batterv pack q 4 hours
| @ Autoreset on all gate imes, all function switches
@ Four manually selected gate Yimes providing resolution 1o 0 1 Hz
@ Event counting to |0ﬁ events with overflow indicator
| @ Sgnal input conditoning with swiichable ) MHz low pass fiter and atienuator
@ Rugged mouided case with convenient tilting / carrying handte
@ Optional parallel data outpu! with decimal pont and annunciation
@ Tradiional high Fluke Quality
l‘ 7 | ® sai cneck £235 camage and insurance £3
PLEASE ADD 15% VAT

EXCEPT WHERE l
ITEMS MARKED
“VAT INCLUDED.”"

CALLERS WELCOME
We are open 9a.m -6 pm
Monday-Saturday
We carry a very large selectron ot electronic
components and
electro-mechanical items
Special quotations on_quantites

PLESSEY 30-way 2 bank

Singie pole Contacts 1 amp
240v AC/DC 0050 res
Make before break Stop in.
hnutely adjustable allowing for

any deswed arc of travel |deal ating rer  Jf,
tor instrument and model | peameter Uniing plate
switching Size 2% dia | has %' ID bearning con
overali = 2%’ deep plus 1%’ entic with main sec1ion
x %' da spindie and 18 tooth cog

Superb example of
electro-mechanics Main
body in two secuons cor
section fixed with %

steeve drive section

Dozens of uses
in Home. Farm
Workshops & Lab

L

wheel Extremely power
ful transmsssion 24V
DC 240m-a

£3.75 (inc. VAT) £4 75 (mc VAT)

ELECTRO-TECH COMPONENTS LTD.

364 EDGWARE ROAD, LONDON, W.2. TEL: 01-723 5667

www americanradiohistorv.com
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Lin

. . Tel 017
ELECY :m-‘

For personal service visit one of our stores.

Our new store at Hammersmith is conveniently situated near the end

of the M4 and the North and South Circular Roads.

There is excellent street parking on meters a few steps away and
Hammersmith Underground Station is nearby. Call in and see us soon.

l L
) Brpung L@ inor e
: CATALOGUE @

320 big pages packed with .
data and pictures of
over 5,500 items ®

L

} " 0g0®
| Over 100,000 copies sold already! 2 Same day service on in-stock lines

. Don’t miss out on your copy. s Very large percentage of our stock lines in stock

On sale now in all branches s All prices include VAT
WH Smith @ price £1. % Large range of all the most useful components

In case of difficulty check the coupon below s First class reply paid envelope with every order
s Quality components—no rejects—no re-marks

B sz Competitive prices
"!akg lt easy. m s Your money is safe with a reputable company
® £ B n On i !
; price, service, stock, quality and security it makes
) ‘\\Q. \'\(\CQ' @ WIth rm‘“@rp)“.'" n sense now more than ever to make MMEPALIN your
. \'\‘\\xa (of * first choice for components every time!
AR S o

“\al\“ %5 Q\“‘g Q‘.\\‘e ‘

| ] mR*ﬂ:E\?\‘a‘“ _‘ r-----------------l
ot : Post this coupon now.

® i tobuid

® [ X .superb specification. |

Comparable with organs selling for &

up to £1,000. Full construction details

in Electronics & Music Maker commencing |,
March, 1981 issue. Back numbers available.

{WwWe6/81)

n"“@rpll"n ELECTRONIC SUPPLIES LID. | e T L L L LT

All mail to:  PO. Box 3, Rayleigh, Essex $S6 8LR.  Tel: Southend (0702) 554155  Sales: (0702) 552911

WW — 003 FOR FURTHER DETAILS

Please send me a copy of your 320 page catalogue | enclose £1.25 l
(incl. 25p p&p). If | am not completely satisfied | may return the

catalogue to you and have my money refunded. If you lve outside the I
UK send £1.68 or 12 International Reply Coupons

Name___ R - == owm. o 00
Address. - R

[ 1 7 ¥ |

www. americanradiohistorv. com
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The Elektor Junior Computer was

- designed to prove that anybody can build

' . and use a computer. It is a single board computer

‘ incorporating the 6502 microprocessor and, while being

relatively simple and inexpensive, possesses full programming

potential. A program of development is continuously under way

at Elektor with additions and expansions to the system being pub-

lished at regular intervals. The companion libYary of Junior Computer

books is in the course of publication and books 1 and 2 are already avail-

able. The beginner is taken from initial construction through to programming
exercises with the possibility of a higher level language at a later date.

/ The Junior Computer’s outstanding success is verified by the fact that many are in
use by professional institutions.

Elektor magazine

70 Longport, Canterbury, Kent CT7 7PE
tel, 0227 54439/0

- WW - 073 FOR FURTHER DETAILS

; - — = oK O0r [
110R Tk1 11k 10k
METALFILM RESISTORS 200 iz g 1201 >
1% Tolerance, Ya Watt 02 12 s oo deat
180R k8 18k 186u
290R 2k 20k 00k 1 ,
! 220R 7k 2% 220k i
240R 2ka 24k 240k
270R 2k 7 27% 70k
i 300R Ik 30k - f
%; womooBoo » G I SI IO l I S
430R 4k3 43k
7/ #e = g o WE ARE BROAD LINE DISTRIBUTORS FOR
L =t Ee ssk 560k SIEMENS & THOMSON CSF WITH FULL INDUSTRIAL
?2§ﬁ g 68 680k FRANCHISES AND CONSUMER FRANCHISES FOR -
B20R k2 82k 820k
. S10R 91 1 1
0'&13&%9" .§8%csi%0ﬂ$: 51PCS of ;;CH (MSMRESIS» MULLARD’ NATIONAL AND TEXAS.
Minimum 5 pes per value High er\::llf; F??gh Stability, Huge WE ARE ESPECIALLY STRONG ON ITEMS LISTED
89 Values (£24) Srength st AND INVITE YOUR ENQUIRIES. PLEASE SEND
inclusive. .00 p&p all areas. FO
DRION SCIENTIFIC PRODUCTS LTD. PSSR CiR A ERE AR ANEE Lisi O
10 Wardour St., London W1 | '

< COME TO US FOR YOUR REQUIREMENTS OF:-
‘ e SIEMENS CAPACITORS ¢ SWITCHES &
HIGH PERFORMANGCE BUT LOW COST— \ OPTO COMPONENTS.

AUDIO SIGNAL GENERATORS T.T.L. * C.M.O.S. * BAHCO TOOLS
SINE/SQUARE WAVE SINCLAIR TESTGEAR
Y00Kne. Outpot o ARG (500 o) | ) Range 10ha- LEADER INSTRUMENTS
Zglgfnst;lad,banervmodel ..... £36 {+ UK Tax £5.40} PRESENSITISED LIGHT SENSITIVE
s{;&‘%i&i““"":v“‘;'d . gﬁiggigggg; | PRINTED CIRCUIT BOARDS
ppEse T 4 SIZES BOTH DOUBLE & SINGLE.
_ Distorion 2% (1 Kl therwise 25 1463 A. MARSHALL (LONDON) LTD.,
‘@ A Voo el Dk ToxEs ) KINGSGATE HOUSE, KINGSGATE PLACE,
. el R el | LONDON NW6 4TA.
- e S Eruomlcs _ Industrial Sates: 01-328 1009 .
325 Fore Strest, Edmonton, London, N9 OPE Tel: 807 3719 Mail Order: 01-624 8582 24hr service
w?vallable RF. Sig. Gen. P.S.U. T H.D. Analyser, Frequency Meter, My ‘ Retail branches: London - G'angW _Bristol
Function (Sweep) Generators. SAE for full lists (190)

www-americanradiohistorv.com
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Frices
fromf€
ACOUSTIC & VIBRATION
BRUEL & KUAER
2203 Sound Level Meter 450
1613 Qctave Filter for Level Meter 275
2215 Soundmeter inc Octave Filter 1095
2218 Soundmeter inc LEQ facility 1525
4230 Sound Level Calibrator 95
4424 Noise Dosemeter 375
4220 Piston Phone Level Cahbrator 195
2603 Mic amplifier 2 Hz-35 KHz 200
1014 BF Oscillator 20 Hz-20 KHz 150
CEL
112 Environmerital LEQ Meter Batt op 450
144 Improved version of 112 model 1050
BRIDGES & V and | STANDARDS
FLUKE
341 DC Voltage Calib 10uV to 1100V
GENERAL RESISTANCE
DAS5H6 DC V ar|d | Catib 1uV-10V 30mA 850
DAS76'DC Var(d | Calib 1uV-10V 1A 1100
HEWLETT PACKARD
4342 QLC Meter 22 KHz-70 MHz
MARCONI
TF868A Universal LCR Bridge 250
TF1245 Q Meter 1 KHz-300 MHz 350
WAYNE KERR
B500 LCR Bridge 240
B601 LCR Bridge RF Osc & Det not inc 125
B641LCRG Bricge(.1% 480
COMMS & CABLE TEST
EQUIPMENT
CHASE
35A Field Strength Meter 20-850 MHz
DYMAR
8801S VHF Radio Teiephone — Portable
883 VHF Radio Telephone — Portable
BC282 Batt Chaiger for 880/883
HEWLETT PACKARD
3556A psophomgter 20 Hz-20 KHz
MARCONI
TF2333 Trans Test Set 30 Hz-550 KHz
NEC
TT5378 Noise & /U Meter
PYE
PF2UB UHF Radio Telephone
STC
74216 A Noise Generator CCIT
74261 A Psophoreter CCIT
TEKTRONIX
1502 TOR Cabie [Tester CRT + Recorder
WANDEL & GOLTERMANN
LDS2 200 Hz-600 KHz sender for gp Delay
LDEF2 Filters for DLM1
COUNTERS & TIMERS
HEWLETT PACKARD
5300A 6 Digit Disp ay Unit — P inreqd
5302A 50 MHz Counter Timer for 5300
53058 1300 MHz Counter for 5300
5308A 75 MHz Counter Timer for 53008
5345 500 MHz 11 digit Counter Timer
10530A Adapter 5245 10 5345 Plug ins
MARCONI
TF2432 560 MHz 8 digit Counter 300
RACAL
9024 600 MHz 7: digit Counter Timer 250
9025 1 GHz 8 digit Counter Timer 500
9837 80 MHz 6 digit Counter Timer 190
SYSTRON DCNNER
6053 3 GHz 9 digit Counter BCO O P 790
6054 18 GHz 11 dlgit Counter BCD O P 1950
5103B Strip Printer for 605376054 375
DIGITAL TESTING EQUIPMENT
HEWLETT PACKARD
1600S Logic Analyser 32¢ch 20 MH2
1600A Logic Analyser 16ch 20 MHz 2300
1607 Logic Analyser 16ch 20 MHz 1500
5011T Logic troubteshooting kit 125
8016A DigWord Gen DC-50 MHz3 x32bit 3400
TEKTRONIX
7D01F Logic Analyser 16ch 50 MHz P /in
832 Datacomm Test V24/RS232 | loop
MAINS TEST EQUIPMENT
COLE
T1007 Volit Freg
DATALAB
DL305 Digital Stoe Spike Monitor

1575

1400

8010 +20dBm

Portable

3700

2650
1150

Spike Monitor Rec O/ P 110

1150

DLO19 Mains Interface for DL05

DRANETZ

606 3ch Volis-Av/ Spike Time/ Printer

GAY

LDOM AC DC/Spike’ Time inc Printer
MISCELLANEOUS

COMARK

1601BLS Thermom 10ch 87 + 1000°C type K

1604BLS Thermom 10ch —60 ~ 170°C type K

1625BLS Thermom 10ch —100 +300°C type T

1642BLS Thermom 10ch — 120 +800°C type J

N.B. Thermocouples not included

SCHWARZBECK

FSME1515 HF Interference Recewver 400

SOLARTRON

1180 XY tnterface for 1172/74 T.F A

TEKTRONIX

1485C TV Waveform Monitor PAL/NTSC

1800

2300

—

ONDITION
DCK DELIVER
Philips PM3233
True dual beam Oscilloscape
Currentiist price €785
10 MHz 2mv to 10V per cm
Timebase 0.2us to 0.5s per cn
+ times 5 expander
Trigger. auto/AC/DC/TV
Signal delay on both channe s.
Supplied with protective cover
and two x1 x10 switched prob3s.
£450

Contact us for a cash quote for
your under-utilised test equipmant.

NETWORK ANALYSERS/
PHASEMETERS

GENERAL RADIO

1710/11-12 14 0.4-500 MHz 115dB range
OSCILLOSCOPES &
ACCESSORIES

GOULD ADVANCE

OS1000A 20 MHz 5mV 2 Trace TV trig

0510008 20 MHz 5mV 2 Trace TV trig

0533008 50 MHz 1mV 2 Trace 27 base

HEWLETT PACKARD

1740A 100 MHz 5mV 2 Trace 2T base

Trig View

1804 A 50 MHz 20mV 4 Trace Plug-in

1825A Dual Timebase Piug-in

1805A 100 MHz 5mV 2 Trace Plug-in

PHILIPS

PM3211 15 MHz 2mV 2 Trace TV trig

PM321225 MHz 2mV 2 Trace TV tng

PM3214 25 MHz 2mV 2 Trace 2T base

PM3244 50 MHz 5mV 4 Trace 27 base

PM3262 100 MHz 5mV 2 Trace 27 base

Tr View

TEKTRONIX

465 100 MHz 5mV 2 Trace 2T base 850

4658 100 MHz 5mV 2 Trace 27 base
Probes

475200 MHz 2mV 2 Trace 27 base

485 350 MHz 5mV 2 Trace 2T base

7603 100 MHz CRT r/out 3 slot M/Frame

7704 200 MHz CRT r/out 4 siot M/ Frame 1450

7904 500 MHz CRT r out 4 slot M 'Frame 3900

7A12 105 MHz 5mV 2 Trace Plug-in 3%0

7A18500 MHz 10mV 1 Trace Plug-in 950

7A22 1 MH2z 10uV Differentiai Plug-in 630

7A24 350 MHz 5mV 2 Trace Plug-in 1050

7A26 200 MH2 5mV 2 Trace Plug-in 690

7B53A 2 Timebase Plug-in 100 MH2z Trig 550

7B80 1 Timebase Plug-in 400 MHz Trig 600

7B85 2 Timebase Plug-in 400 MHz Trig 700

P6013A X1000 12KV Probe 95

P6201 FET Probe DC-900 MH2 300

TELEQUIPMENT

D34 15 MHz 2mV 2 Trace Mains + intbatts 540

D7550 MHz 5mV 2 Trace 27 base 600

2200

1300

1450
1600
2100
1350

fromf£
D83 50 MHz 5mV 2 Trace 2T base Large crt 725
TEXSCAN
DU 120 Large crt display unit 220
Note: we hold a range of cameras P.O.A.
OSCILLOSCOPES (STORAGE)
HEWLETT PACKARD
1703A 35 MHz 10mV 2 Tr 2TB 1000 Div/ms
TEKTRONIX
466 100 MHz 5mV 2 Tr 2TB 1350cm /us 2850
T912 10 MHz 2mV 2 Tr 1TB 250cm/ms 590
731325 MHz 3 Siot M/ Frame split 5cm o us 2100
7834 400 MHz 4 Slot M/ Frame 2500cm/us 5250
POWER MEASUREMENT
HEWLETT PACKARD
435A 10 MHz-18 GHz Powermeter
8481A Type N Coax sensor for 435A
432A 10 MHz-10 GHz Powermeter
478A Type N Coax sensor for 432A
MARCONI
6460 10 MHz-12.4 GHz Powermeter
6420 Type N Coax sensor for 6460
TF2512 DC -500 MHz Powermeter
TFBI3A 10 Hz-20 KHz Powermeter
POWER SUPPLIES etc
ADVANCE
1V5S Inverter 24V DC 10 240V AC 500W
FARNELL
L30B 0-30V variable 1A Metered
FLUKE
4158 0-3.1 KV variable 30mA Metered
ITT
Powerlab Dual 15V variable 1A
MARCONI
TF2154 1 0-30V variable Metered
SORENSON
DCR 300-2.5 0-300V variable 2.5A Meter
VALRADIO
B12 200S Inverter 12V DC to
230V AC 200W
PULSE GENERATORS
EH RESEARCH
122 1 KHz-200 MHz 5V 50Q RT 12ns
132 10 Hz-3.5 MHz 50V 50Q RT 10ns 2 pulse
MARCONI
TF2025 0.2 Hz-25 MHz 10V 50{1 RT 7ns 2
puise 350
RECORDERS & ACCESSORIES
BRUNO WOELKE
ME 1028 Wow and Flutter meter 75
BRYANS SOUTHERN
BS314 Chart 10" 4 Pen 16 speed
BS316 Chart 10" 6 Pen 16 speed
HEWLETT PACKARD
7015A XY 1 pen Ad size 700
7046A XY 2 pen A3 size 995
KUDELSKI
NAGRA 4 2LSP Tape Recorder Portable
MEDELEC
M/scope Combined 4 ch scope + UV rec'dr
PHILIPS
PMB0431 XY 1 pen Ad size 790
PMB8251 Chart 10'" 1 pen 12 speed 450
RACAL
Store 4 Tape Recorder 4 ch FM
SE LABS
6150 51 UVchart6 12ch12spd «
& champ 1400
934 6 ch galvo preamp + DC bridge supply 450
6008 UV chart 8 25 ch 16 speed 950
SMITHS
'RE541 Chart 8 1 pen 8 speed 250
RE501 4701 Cht4” + XY 1ch 10 spd
AC Batt 200
SOLARTRON
3240 Modular Data Logger system
YOKOGAWA
3046 Chart 10" 1 pen 8 speed
3047 Chart 10" 2 pen 8 speed
Note: UV recorders are priced jess galvos
SIGNAL ANALYSIS
EQUIPMENT
AIRMEC
409 Mod Meter 3KHz-1.5GHz AM FM
HEWLETT PACKARD
333A Distortion Meter 5 Hz-600 KHz 395

1400

1950
2500

1400

1900

2650

Prices
from €

MARCONI

TF2300A Mod Meter 1 MHz-1 GHz AM/FM 450

TF2330 Wave Analyser 20 Hz-50 KHz 425

TF2331 Distortion Meter BW100 KHz + Det. 340

WAYNE KERR

A321 Wave Analyser 125

Note. see also ""Spectrum Analysers
SIGNAL/FUNCTION/ + SWEEP
GENERATORS

GENERAL RADIO

1362 Generator 220-920 MHz

GOULD ADVANCE

S$G70 Generator 5Hz-125 KHz 6005/ 4W

HEWLETT PACKARD

204D Generator 5Hz-1.2 MHz 600¢!

86908 Sweeper mainframe

8620B Sweeper mainframe

3310A Function 0 05-5 MHz Sin

Sq TriRmp

6188 Generator 3.8-7.5 GHz

612 Generator 450-1230 MHz

614 Generator 0.8-2.1 GHz

MARCONI

TF144H /4S Generator 10 KHz-72 MHz AM

TFB01D Generator 10 MHz-470 MHz AM

TF2015 Generator 10-520 MHz AM ' FM

TF2171 Synchroniser for TF2015

TF2012 Generator 400-520 MHz FM

PHILIPS

PM5127 Function 0.1Hz- 1 MHz Sin

Sq T Rmp

PM5129 Func 1mHz- 1 MHz Usual
swp/ brst

PM5326 Gen 0.1-125 MHz AM/FM

swp cntr —+ 1 MHz

PMS326X Gen as 5326 inc 100 MHz Counter

RACAL

9081 Gen O Lock 5-520 MHz AM/FM/OM

TEXSCAN

9900 Sweeper 10-300 MHz 6/in CRT disp

VS60 Sweeper 5-1000 MHz

TV Markers 31.532.535 39541 56 MHz

LN40A Log Ampifier

WAVETEK

2001 Sweeper 1-1400 MHz X tal markers
SPECTRUM ANALYSERS

HEWLETT PACKARD

1417 /85528 /85554 Compiete .01 18 GHz

B445A Pre-selector 0.01-18 GHz

3580A 5 Hz-50 KHz with dig) store disp
VOLT/MULTI-METER
(ANALOGUE)

AVO

8 Mk4 AC’'DC

BOONTON

92C AC RF 10KHz 1.2 GHZ "zmV-3V

HEWLETT PACKARD

400E 10 Hz 10 MHz 1mV-300V (DC-0 P}

427A AC DC' 2 AC-1 MHz

3400A TRMS 10 Hz-10 MHz 1mV-300V

DCO/P

MARCONI

TF2603 50 KHz-1.5 GHz 300uV-3V

TF2604 20 Hz- 1.5 GHz 300mV- 300V

PHILIPS

PM24548 10 Hz-12 MHz 1mV 300v DCO P

RACAL

9301 RMS 10 KHz-1.5 GHz 100V -300V
VOLT/MULTI-METER (DIGITAL)

ADVANCE

DMM7A 1999FSD AC DC V | @ 115

BOONTON

92AD 1999FSD 10 KHz-1.2 GHz 10uV res 525

FLUKE

8000A 1999FSD AC DC/V/1I/Q 15

HEWLETT PACKARD

3490A 100000FSD AC DC V/Q 625

SOLARTRON

A200 19999FSD DConly 1uV-1 KV

A203 19999FSD AC DC V @

A205 19999FSD TRMS AC DC V @

Vi~ Q

Carston
Electronics Ltd
01-267 5311

Shirley House, 27 Camden Road,
London NW1 9NR. Telex: 23920.
ot T T R e

Full details and specification of equipment listed, available. Because of long copy dates this list is not comprehensive — ring for inventory
update or tell us your SPECIFIC NEEDS. Hours Monday to Friday 9.00 am-5.30 pm (4.30 pm Fridays). Prices exclude delivery and VAT.

WW — 020 FOR FURTHER DETAILS

We take Access or Barclaycard.
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The Professionals  ...es semconoucrors

& COMPONENTS for:-

Communications, Displays,
Radar, Computer,
Audio etc.

Hall Electric Limited.
Electron House.

Cray Avenue. St. Mary Cray.
Orpington, Kent BR5 3QJ.
Telephone : Grpington 27039
Telex: 896141

MIN DEF APPROVAL 0529/0531

WW -071 FOR FURTHER DETAILS

www.americanradiohistorv. com
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NEW FRANCHISE AT FANTASTIC PRICES - EX STOCK
WE GUARANTEE THESE PRICES TO BE UNBEATABLE ANY WHERE !!

| “OwDOUGl AS Transrormers From T|TAN

21

12/24V RANGE PRI1220/240v

15/30v RANGE

PRI 220/240V 25/50V RANGE PRI1120/220/240V 30/60V RANGE PRI 120/220/240v

2R1120/220/240V SEC 60V sgv ov s!v 6ov 50V bgv oV s!v sov

SEC: SEC ; SEC: SEC
] 12v ov 12v Ov 12V 15y OV 5v 9v 1Sy OV 20V 25v OV vV 15V 25V Qv 24v 30V OV 10V 18v30V
VOLTS AVAILABLE 3=115—0- 15 VOLTS OUT 6§ =) 25—0—25 VOLTS 6 =) 30—0—30
TYPE  AMPS PRICE  P/P e x = o
12y 24y £ Feton ERICED 4 AMPS PRICE  P/P
2871 MOIROUS T 112 1050 247 095 Type  AMPS PRICE  P/P TYPE S0v 6oy £ £
% i Gied oo 79 210 316 095 25y 50v £ £ 124 %08 292 143
18 a2 324 143 2 42 564 143 102 1.050 288 143 126 21 578 143
68 315 315 143 20 63 659 173 103 210 360 143 127 42 713 173
85 525 552 143 2 84 780 173 104 42 708 173 125 63 1073 190
70 63 626 143 i) 105 968 190 105 63 833 1.90 123 84 1228 220
108 8a 73 173 17 1240 1097 205 106 84 1118 190 G 105 1555 220
116 126 867  1.90 88 168 1465 220 107 126 1479 220 120 126 1772 235
17 16 8 1063 205 89 20010 1693 235 118 16 8 2049 256 121 168 25.09 266
115 20.10 13569 205 90 2412 1884 255 119 20 10 2452 2.5 122 20 10 2907 400"
187 30.15 1772 245 A BB e 288 100 24 12 2939 350 189 24 12 3351 460
232 10 20 2516 350 : :
226 60 30 3535 400 AUTOTRANSEORMERS 240/220 — 115V CASED AUTOTRANSFORMERS LINE ADJUSTMENT AUTOTRANSFORMERS
65VA — 10KVA 240V LEAD IN:115V 2PIN SOCKET OUT 1
48/96V RANGE PRI 120/220/240v ov 115v 220V 240V 0 200 210 220 230 240 250
SEc: ST, (ST, THEE Vi PRICE FIP TVPE VA PRICE p/P TYPE VA PRICE P/P
VOLTS 12 =48~ 0— 48 25 65 382 1.10 £ £ £ £
84 80 440 110 56W 20 552 0.58
TYPE AMPS PRICE P/P 4 150 5.64 1.43 64W 80 763 1.43 415C 50 2.3 0.58
48y 96v £ £ 69 250 713 173 aw 150 9563 1.73 FT6E 100 313 n
430 105 418 143 53 350 897 1.90 69W 250 11.98 190 -
431 21 722 173 67 500 11.09 220 67W 500 1867 220 417C 200 365 143
432 42 1187 205 83 750 12,42 220 8aW 1000 26.90 265 pd 350 a3 143
433 63 1447 220 84 1000 16.88 265 95W 2000 4845 7.0 3 - :
434 84 1843 245 95 2KVA 31.26 4.00 73W 3000  69.18 800 419F 500 6.13 173
435 05 2616 265 73 3 8127 475 760 9
436 12 6 3275 400 57 5 87.42 660 4208 720! d BOE
437 16 8 3877 460 101 10 159.45  13.00 421F W00 1056 205
MAINS ISOLATORS |SAFETY SCREEN) MAINS ISOLATORS {SAFETY SCREEN} -
INVERTOR MAINS ADAPTORS

PR 180/415/480¥ SEC 60V s!v OV %Y 60v 60V s!» ov s!v sov

In: 12vD.C. Nom

Out: 240v A.C. square wave 100VA Con 13 amp plus in type. reverible spider jack lesd

TYPE 150VA Peak ™ A
VA PRICE E/P TYPE VA PRICE P/P INV 1. Cased -pvc covered steel case with 13- Pe 7\/ 9 ;_3,3 Pglé:: ’;/:B

149F - 35 - € € amp, 3-pin socket £49.95 plus £2.50 carriage. 100 6-7.5-9v : -

’ 243F 60 7.35 1.43 INV 2. Open frame for OEM £39.95 plus £2.50 REGULATED
105F 100 8.61 K 244F 100 861 173 carriage. 101 6-7.5-9v 300 470 058
151F 200 1218 2.05 245F 200 1215 205
152F 250  14.75 2.20 246F 250 14.75 2.20 D TOD Op (R DAB RSTORDER)FOR CA 0
163F 30 1822 258 247F 350  18.22 255

- 248F 500  27.70 2,65 . -y, ) - = . " r 50
164F 500 2270 265 249F 750  32.08 7.00
155F 750 32.08 7.00 250F 1000 41.26 8.00 L G 5
156F 1000 41.26 7.00 0 . R O »

=

=5= Continental Speciaities Corporation

TOMORROW'S TOOLS TODAY

GLOBAL SPECIALTIES CORPORATION

5o —

G!S.C.(UK) Limited Dept. 7D

Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex. CB11 3AQ
Telephone: Saffron Walden (0799) 21682

Telex: 817477
|

100 MHZ Frequency Counter

R

Instant frequency indication from SHz to 100MHz; no range selection problems; a
brilliant 8-digit LED display; mains or battery operation; an accuracy of 4 parts per
million *1 count; and totally automatic operation -- all this for only £77.65* with
CSC'’s new Max-100 fregency counter.

Just take a look at our spec. Where else coutd you find anything similar at the price?
*Frequency range 5Hz - 100 MHz *Input impedance 1M shunted by 10pF *Sensitivity
30mV from 1KHz up to 50MHz; 120mV r.ms. over full frequency range *Timebase
accuracy *4 parts in 106 (from 5 to 45°C) *Maximum aging rate 10 parts in 106 per
year *Over-frequency indication *Low-battery-power alarm *Operates from dry or
rechargeable cells, an external 7.5 to 10VDC supply, or a car battery (via an adaptor)
*Dimensions: 45 x 187 x 143mm *Options: 12V adaptor; battery eliminator; r.f,
antenna, low-loss r.f. tap, carrying case

"price excludes post, packing and VAT
,Essex CB11 3AQ.

Fill in the coupon for further details . . .
G D IS D NS I I GEED IED Em ED BED aEn -
G .S.C. {UK) Limited, Dept. 7D, Unit 1, Shire Hill Industrial Estate, Saffron Walden

— - - - -

™ B wep—— il
I MAX 100 FREQ. COUNTER Unit price inc P&P 15% VAT £90.01 &) 1 I
-8 e e A ML - 1 1
Name - — . — —
Address = I —

] _or debit my Barclaycard/Access/

| enclose chequei/'P_d for £
exp. date_

American Express card no.

For Free

FOR IMMEDIATE ACTION — The G.S.C. 24 hour, 5 day a week service. =1
Telephone (0798) 21682 and give us your Barclaycard, Access, American catalogue
Express number and your order wiil be in the post immediately. ! tickbox L __J

WW -008 FOR FURTHER DETAILS

wwww amerticanradiohistorns.com
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ALL THESE HIGH TECHNOLOGY PHILIPS INSTRUMENTS

100 MHz OSCILLOSCOPES

UNIQUE NEWCOMER
EXPANDS FAMILY.

Philips renowned family of compact 100 MHz
oscilloscopes has been expanded
by a unique new instrument, the
PM 3264, which provides com-
prehensive display and measure-
ment facilities on four channels.
This makes possible multi-channel
checks on virtually any type of
digital arrcuitry.
Like the rest of the

wbeset family, the PM 3264 is based

on Philips PM 3262 100 MHz
P oscilloscope, which itself is
capable of meeting most measurement problems in
today's advanced or everyday electronics environments.

The other 100 MHz instruments are:

@ the PM 3263, which has microprocessor
controlled timing to give dual delay for time interval
measurements and delay by events.

@ the PM 3266, which offers variable
persistence and fast transfer storage.

Reader inquiry number 220

25/35 MHz OSCILLOSCOPES

LOWER BANDWIDTH-
SAME HIGH QUALITY.

Try these excellent 25/35 MHz oscilloscopes for
yourself. You'll find none better at these bandwidths
and 25 MHz models now represent even better value.

Fully independent triggering allows the

PM 3264’s delayed time b
| A

siups| Test & Measuring

% Instruments

The secret of this
successful family — the
PM 3212/14/16/18 — s that they
have inherited features and quality
normally only found in higher
bandwidth instruments. For
example, could you find alternate
time base displays in any other
make of oscilloscope below
60 MHz?

Fssential differences between 977
the four instruments are choice of bandwidth
and of main or main and delayed time base.

Reader inquiry number 221

DATA TEST EQUIPMENT

NEW,POWERFUL
ANALYSERS JOIN
PHILIPS RANGE.

Two new logic analysers, the PM 3542 and 3543,
have been added to the Philips data test range.

Like the existing PM 3540, both have the
advantage of an interactive built-in 35 MHz oscilloscope,
but have very sophisticated state analyser capabilities.

Their dual clocking and unique display formatting
facilities provide the most effective solution yet to
multiplexed bus applications.

The PM 3543 can display up to 37 channels of
status, address and data information from eight and |6 bit
multiplexed bus microprocessors. Alternatively, it can
simultaneously collect read and write information.

Both instruments have sophisticated nested
triggering with additional clnck and trigger qualifiers. The
disassembled mnemonics of a whole range of common
microprocessors can be displayed with the disassembly
option  which costs less than a single personality
module from other manufacturers.

Reader inquiry number 222

U/Se pa
Se gen, e"GIO/
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5 ARE USUALLY AVAILABLE ON SHORT OR IMMEDIATE DELIVERY. INQUIRE FOR DETAILS.

and transition times also
make the PM 5716 an ideal pulse
source for analogue applications.
Reader inquiry number 223

L F EQUIPMENT

TWO STARS
st FROM
ABIG SELECTION.

A number of new Instruments have recently
joined the Philips LF range, among them the spectacular
PM 5134 function generator .

It's an easy-to-use yet extremely sophisticated
instrument, with a wide | mHz to 20 MHz frequency
range and selectable 50 2 or 600 §2 termination.

PULSE GENERATORS The microprocessor-based PM 5190 LF

synthesizer is bus compatible and provides a very accurate

and stable signal source. Frequency setting within the
range of 0.001 Hz to 2 MHz is possible to within | x 10*
inquiry N, R€ader inquiry number 224
STANDARDISED YET? 100 MHz oscilloscopes 220 Counters/Counter-timers 226
® 25/35 MHz oscilloscopes 221 Recorders 227

Logic Analysers 222 1981 Philips Test and
More and more companies are adopting Philips Pulse generators 223 Measuring catalogue 58
pulse generators as therr standard instruments because Of  LFrange 224 PM 3310 digital storage
their quality and coverage of a wide range of technologies. Multimeters 225 oscilloscope 229

Models available range from 10to 100 MHz and ~ Pye Unicam Ltd, Philips Electronic InstrumentsDept,
inclucle the truly universal PM 5716 50 MHz generator York Street, Cambridge CB12PX
which has been purpose-designed to meetall MOS logic Tel: (0223) 358866 Telex: 817331

testing requirements as well as T TL and other HNIL
arcuits.

Its wide range of repetition rates, delay, duration

wwwW_americanradiohistorv.com
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The New FM/AM 1000s with
SpectrumAnalyser-wecall it the

SUPER-S

A portable communications service
monitor from IFR, light enough to
carry anywhere and good enough for
most two-way radio system tests.
The FM/AM 1000s can do the work
of a spectrum analyser, oscilloscope,
tone generator, deviation meter,
modulation meter, signal generator,
wattmeter, voltmeter, frequency
error meter-and up to five service
engineers who could be doing
something else!

For further information contact
Mike Taylor

i FieldTech Ltd
g Heathrow Airport-
¥ Fleld eCh London Hounslow
Hunting I TW6 3AF

Telex: 23734
FLDTEC G

Tel: 01-759 2811
IFR precision simulators

WW - 013 FOR FURTHER DETAILS
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MULLARD MODULES ULTRASONIC TRANSDUCERS
LP1171 LP1179 LP1186 40KC/S
IF. Strip. AM.FM.  VARICAP | Complete on 18in. screened cable
FRONTEND £1.75 ea. Pairs £2.95.
LP1157

ULTRASONIC TRANSMITTER
MED. & LONG TUNER Complete unit (uncased requires 1.5V)
Pair£5.75 £5.00 £2.50 £3.25.
Complete with Data
FOSTER DYNAMIC MICROPHONES
200 ohm impedence

STEREO CASSETTE TAPE HEADS
Quality replacement for most re-
Moving coil. £1.75 pair corders with mounting plate. Record/
Complete on chassis Replay. £2.80.

HEWLETT-PACKARD DISPLAYS
Half-inch red common anode. Definitely the brightest 'will
replace {DL.707).

(5082-7650) high efficiency and very bright.

Excellent character appearance, evenly lighted segments,
wide viewing angle, body colour improves 'Off' segment
contrast. Categorized for luminous intensity, use of like
categories yields a uniform display. Consumption as low as
3mA per segment, designed for multiplex operation. Stan-
dard 14-pin dual-in-line package configuration.

ONLY £1EA.

VERO COMPUTER FRAMES NATIONAL 4116 Dynamic {1GK RAM)
19 x 8in. with 64 runners and guides. | 200 N/seconds £1.95,
List price £43. Qur price £17.95. Less 10% per 4. 15% per 8.

Allitems new stock — delivery by return post.
Allitems inclusive of VAT and post paid.
Quantity discounts. 15% per 10. 20% per 50.

SETS OF 6
FOR £5

I B)BJUE)E OOy b i S
RI=L9) )15 19) (1) 1) 165 115 Jo) ) ) 1= Y

BRI|SH MADE

* 52 KEY 7 BIT d Pli01019 10 519 .15,19,9 9 O
ASCIl CODED L2019 15 100 8 5 5 ) 1D -]
* POSITIVE STROBE. A I e —————
+5V 12V == ——
“ FULL ASCIl The ‘CHERRY' Computer Keyboard
CHARACTERS * BLACK KEYS WITH :
‘PARALLELOUTPUT  WHITE LEDGENS | |de@l foruse with TANGERINE,
' | TRITON. TUSCAN, APPLE and most
WITH STROBE ESCAPE. SHIFT -
*POWERLIGHTON  RETURN & RESET SemitersExsionimmiHENFYS
CONTROL KEYS I Thes s definitely the BEST BUY. FULLY

GUARANTEED. Supplied BRAND NEW in
manutacturers original packing. Just post
remittance total £35.95 {incl. V.AT & Post)

404 Edgware Road, @

London, W2, England 01-402 6822

* CHIP BY GENERAL  * CONTROL. REPEAT
INSTRUMENT (6.1} & BELL
TTLOUTPUT Complete with DATA

* SUPERBLY MADE
SIZE13x55x

1.5ins.

excitirg i
The'newnamein
power operational

amplifiers

Apex Microtechnology of Tuscon Arizona, whose products are availoble
through Pascall, offer a comprehensive range of hybrid power op amps
with high input sensitivity and high voltage ond current outputs.

High current-up to 5 amps peak

PA 07 and PA 07A (low drift) —Fet input
PA 10 and PA 10A (low drift) — High speed

PA73 —Low cost
Applications Features
®Motor, synchro, valve and ®Low bias cument
activator conrol ®Wide supply range
®Audio amplifiers up to 60W RMS @Protected output stage - Thermal

shutoff

®Magnetic deflection circuits up to 4A )
@ High output current - +5A Peak

@Temperature control up to 180W

PEX 5
beet e Call

Send for full
product listings of Pascall Electronics Limited, //ﬁnfs
Apex Microtech's Hawke House, Green Street \,es\‘“e
excit/'ng Sunbury-on-Thames e

Middlesex TW16 6RA
product range Telephone: (09327) 87418 Telex: 8814536

ssesss——— Dcf Stan 05-31/8S9000/CECC approved
WW - 022 FOR FURTHER DETAILS
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Anders

Dino International standard
moving coil or moving iron
meters with 240° long
scale or 90° movements

in 5 case sizes.

Bench Multimeters Choice of 4'/2 or 3" digit true
RMS digital multirange instruments with excellent
specification and features. Numerous accessories
to greatly extend measurment range.

Limelite Electronic bargraph
indicator/controller range.
Single or dual channel

100 segment display
with 2 optional

process control, etc.

rPIeuse tick range(s) of interest for further information. ﬂ
Serd this coupon now to Anders Electronics at the address below.

O KestrelRange [ Profile Range O Multimeters

0O Regal Range O Limelite indicator/Controllers [0 Bench Multimeters
O DINO Range 0O OEM DPM Modules

Name___

|

Position_

Cormpany.
Address__

Telephone

Profile Modern compact
edgewise moving coil meters in
2 sizes plus dual movement
version for comparative
readings. Horizontal
or vertical mounting.

control/alarm outputs for

25

A ¥

T walnt , 8
s,

;\\\\ /////
AN

4

ANRERS

cyreae s gperys

=
G ]

Kestrel Modern shadow-free dial with

DC moving coil or AC rectified

movements in 7 attractive case

sizes designed for normal or
behind panel mounting.

——

Multimeters Range of
rugged and accurate
hand-held analogue or digital multimeters
for R & D or maintenance engineers.

OEM DPMs Low cost,
compact, LCD display digital
panel meter modules for
OEM applications in
portable, bench or panel
mounting equipment.

Regal Distinctive professional styling with
flattened arc extended scale in 3 case sizes. Taut-band
moving coil movements with sensitivities from 10UA.

Anders Electronics Limited,
48-56 Bayham Place,

London NW1 OEU. Tel: 01-387 9092. Telex:

27364.

WW — 023 FOR FURTHER DETAI
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Audio power meter

Wide range:
*30Hz to 30k Hz x10uW to 50W

¥ 1-2 to1000 * mains/battery
* decibel scale-18dBm to + 47dBm

FARMELL 4 5 2OwE,
PE 2085 moedsnce it

i1l
10 00

FARNELL INSTRUMENTS LIMITED
SANDBECK WAY -WETHERBY
WEST YORKSHIRE LS22 4DH
TELEPHONE (0937) 61961

WW-027 FOR FURTHER DETAILS
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‘ LOW VOLTAGE
“ POWER DRILLS
AND ACCESSORIES

Illustration shows Titan Drill and Stand
(Price £27 inc. VAT and Postage) which
is One of the combinations which can be
purchased from our comprehensive range
of Drills and Accessories.

Prices from £8.34 (Reliant Drill only) inc.
VAT and Postage

Send 25p for Catalogue

A.D. BAYLISS & SON LTD.
PFERA WORKS, REDMARLEY
m GLOUCESTER GL19 3JU
B“a}Elaycard Access Welcome
J Tel. Bromesberrow (053 181) 273

g

g

M e e

THE MOST THOROUGHLY RESEARCHED DISC AMPLIFIER THERE IS
for Broadcasting, Disc Monitoring and Transfer

SURREY ELECTRONICS
CRANLEIGH INGLANDG

Ring or write'for full specifications of this or PPM Boxes * PPM2 and PPM3 drive circuits
* £rnest Turner movements 640, 642. 643 and TWIN with flush mounting adaptors and
illumination kits * Peak Deviation Meter % Programme and Deviation Chart Recorders w
Moving Coil Preamplifier ®# 10 Qutlet Distribution Amplifier * Stabilizer * Fixed Shift
g(l)r’sltut Boards % Stereo R.F. Clipper % Broadcast Monitor Receiver 150kHz-
z.

SURREY ELECTRONICS, The Forge. Lucks Green, Cranleigh, Surrey GU6 7BG.
Tel: 04866 5997

W

PP,
N

P,
Ml S N

N i N g

LOW PASS FILTERS

Now from 10kHz to 20MHz
TOKO’s recently expanded
LPF series covers from the
audio spectrum through to
20MHz in a series of LPFs
tor mpx, video, ‘radio etc.

The LPFs are based on
7&10mm formats with
up to 4 LC tuned ele-
ments per block. Many
stock types available.

IRV NN IR AW 2 & 3 elements available
Y IRV S 3 Featuring low insertion losses,
- -80dB at the
N \ ’> +/- 21 4MHz
e points. Ask
Y i for details.
| )
W
B ¢
1 T T! ¥

VIDEO FRAME STORES

525/625 operation

512 pixell/line

Local or remote control
Top/bottom & L/R reverse
Models available with digitized 1/0

AMBIT international

* % % % %

CERAMIC. RESONATORS & | m—
PIEZO SOUNDERS

Audio buzzers now
down to 1kHz - low

~ ) cost 400-600ktiz
crystal replacements
,ﬂ.r for MPUs, RCs ctc.

Low cost - wide range.

TELEPHONE (STD 0277) 230909 TELEX 995194 AMBIT G

200 NarthService Rood, Brentwaood, Essex

Video frame stores are a new add-
ition to TOKO’s memory product
range. Thev permit easy analysis of
low dose X-Ray pictures, digital
processing ot picture information
(including the VFM10D with 8"
disk drive) with much better
resolution than available from VTR

POSTCODE CM144SG

WW - 030 FOR FURTHER DETAILS
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0/TIAR/ ]|

World Leader in Duplicating
& Tape-loading Equipment

7§

DP2700 Audio Tape-loader

DP4050 O_CF A precision loader at a budget
Reel to cassette '@ price. Compressor not

copier. 6 required. Easy to operate and
Ss\g;/fg'n?gtors reliable. 100 C-60 per hour.
and ferrite

heads. 2 speed
master.

C2 In-cassette Copier

High quality at low cost. Stereo.
Expandable to 11 copies. Ferrite
heads. DC servo motors.

Sole UK Distributor:
ITA, 1-7 Harewood Avenue, Marylebone Road, London NW1. Tel: 01-724 2497. Telex: 21879.

WW-036 FOR FURTHER DETAILS

LINEAR ICS TH E

TBA120S SLi610P
L200 SL1611P
U2378 SL1612P
SL1613P
SL1620P
SL1621P
SLi1623P
SL624C
SL1625P
SL1626P
SL1630P
SL1640P
SL1641P
TDA2002
ULN2242A
ULN22838B
CA3080E
CA3089E
CA3090A0
CA3123E
CA3130€
CA3130T

7496 1.20
74107 0.25
74109 0.25
74112 0.25
74113 0.25
74114
74122
74123
74124
74125
74126
74132
74133
74136
74138
74139
74145
74147
74148
74151
74153
74154

HA11223
HA11225
HA12002
HA12017
HA12402
HA12411
HA12412
LF13741
SN76660N

FREQ. DISPLAY
AND SYNTH.
DEVICES
SAA1056
SAA1058
SAA1059
11C300C
LN1232
LN1242
MSL2318
MSM5523
MSM5524
MSM5525

hO=O
Ww=io

.2!
4

Pt
(=11

bhﬂhhbhbbﬁb'ﬂ'ﬂbhbiﬂbblﬂhhhiﬂ'o'bip'win'—-i.n
CRANNOOARDOCWBONDG

CONNOOOOOD
COOONOOC
REREPN IO DGRE

BERBRIAITREBTY wwwomgggsﬁmgoooocmmumaoo

NRNNSONNEODHE BRETN

DODDBNROONONPRRONOO AN DRDDWANNNNGOD

HD44752 8.00
MC145151 1245
MC145156 8.75
MISC

ICM7106CP 9.55
ICM7107CP 9.55
ICM7216BP 19.50
CM7555 0.94

CRIYSTALS ALL PRICES EXCLUDE VAT — CURRENTLY AY 15%
POSTAGE 50p ORDERS UNDER £12 - FREE OVER £12

SRR ONIOTMIONNOIOIThOwEonoonn
AR 6o0Cco0H00VNROCOODNONVVOROU

R REPBINOCCNOENANCN BUOPWORNNN N0 AN
PR NN D AEBE RN OSSN BNWAN

N====00NNOONSNOOOS WSO -W==2 2 NNWNNKN - -
POR VO NRRRAPDINNBOBEWRIDONBRDE =N D= =RO DD
mwommoooomom\:omooomboommwwnnwma\nwgggo

L ROOPWEN NN NONOBNNOODNNNOSNNNN ==

WNN
BEREER BB NbRGnoanNemnaendononsodows

~00000PO0000000RC~O0000000000000000000(

PWDDNWWDNDOD DD NWNNO S DA D NN WD NN 2N WL 2=
00O -0~-000E00~-0000000~00000000000000Q 0
RN BOND N NND N = BN NWWIWONNDNNNBRNNNN D=2
RS RRocRioNNCoNOoNNadNANONORONRENRESS
P T T TN TN

Q= =~
PONWO

W~
o & G 01O 1 &0

N
SSAoNTD

N OOAWA OO SNOODNNOOO 0000 0000000000000
 N-~0CC-00--000000000000=N 0000000 =0

FM RX:
E"(‘:‘Z‘;‘lﬁ:’OPF 165 The lowest prices for prime, repeatable.devices ? We thiqk
FMTX: Fund 50, and wait to hear to the contrary. Ambit’s new bigger,
20pF HC25U cheaper and complete range of parts is covered in ou new
¥ treg JR:M 12 page A4 format short-form and price list: available free
sﬁ:;g"'?m g'zg with an SAE, and supplied with all orders. You can order
CHANNELLING by ACCESS/BARCLAYCARD, cheque, PO with order - or
27NMHz. 50kMz come into our refurbished retail shop and use ‘real’ money!
35MHz: 20kHz Our 3 catalogues (£1.85 inc. or 75p ea inc) cover the
XTAL FILTERS BIGGEST RANGE OF RF components in Europe as well
10M481; 10.7Mhz, 15Khz BW B -
8 pale. ‘ (PR s standard parts, so invest a set today. The saving you biect t
10M22D; 10.7Mtz, 2.4Khz BW, make on your first couple orders will soon repay. th cost. . o .
SSB, 8 pole. 17.20 availabnility

TELEPHONE (STD 0277) 230909 TELEX 995194 AMBIT G

AMBIT international bl L oG e T

WW — 031 FOR FURTHER DETAILS
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@ ALL MODELS ON DISPLAY'

® RETAIL — MAIL ORDER —
EXPORT — INDUSTRIAL

® OPEN SIX DAYS A WEEK
® CALL IN AND SEE

@ ORDER BY POST OR TELEPHONE
WITH BARCLAYCARD/ACCESS
@ ELECTRONIC TEST
EQUIPMENT
SPECIALISTS

® ALL PRICES INCLUDE VAT

- Arange of Scopes in stock from 5mHZ Single Trace to 50mHZ Dualtrace ALL PRICES INCL
Mains and Battery/Mains portables. Many on demonstration " UDE VAT
N\ B

oy == SINGLE TRACE (uko/perc 250 DUAL TRACE (ukcipecesso
. ) =) [DKICpletc €2 CS1566A 10mHZ, 10mV 5" display £267.00
| ! <> e . ‘ Hm 307-3 tO0mHZ. 5mV, 6 X 7cm display plus componenttest  £158.78 CS1575 5mHZ 1mV 5 multi display £284 00
=0 bl €01303D 5mHZ, 10mHZ. 7 x 7cm display 4 oI 1525 i 3128 20mHZ. 5mV 8 10cm dheplay £253.00
. | 2 f SC110 10mHZ Battery portable, 10mV 3.2 x 2.6cm dispiay (Optional case M 312.8 20mHZ Smy 8x 1 displa £315.00
A TX 2] A R A o Nt £2.69) f1oe o CS1566A 20mHZ, 5mV, 5 display  £339.00
—— *CS1559A 10mHZ 10mV. 5" display £232.00 &EE?:&S.:angHZ 2mV, 5 X 6.3cm display. Battery/mains. F’E(;r;;l:]lg

. * V151 15mHZ 1mV 5" display £241°50 HM412-4 20mHZ, 5mV, 8 x 10cm dispiay plus Sweep Delay 2399450
7 /P UK £2.50 CS1577A 35mHZ, 2mV., 5" display 478.00
v %ﬁHfZ?lé';!S,‘IDZHéIEZZFZ‘&%:EHZCEN:SJZO, gso1dse:10 30mHZ, 2mV, 5" display plus sweep delay and delay Iinegssgealz 1
A 7 OPTIONAL PROBES (ALL MODE LS) Hm 512.8 50mHZ, 5mV, 10 x 8cm display. Delay Sweep £667.00
X1 £6.50, XTO£8750, X 100 £12.95, X1-X10 £10,95 *LBO514 10mHZ, 1mV, (5mV) 5" display £294<00
=‘ R SAPEL HAMEG @ TRIO @ SINCLAIR @ LEADER @ HITACHI ;g;gg ;gm% o g g::g::z gﬁggg
2 Doves ﬁ' *Note price includes free Probe(s) . WV550 50mHZ: 1mVI 10 x 8cm Delay sweep + 3 channel display £799.25
GENERATORS Ff PRO’ MULTIMETERS | BOUDER T Dn ™
N SIG4_02 100 KHZ 30mHZ with AM mod- e POWER METERS
A rangce 3 Signal Generators to cover Audio, Esaé'-‘og 100KHZ (300mHZ £6-8'00 M1200 100K/Voit 30 range plus AC/DC 15 < S
RF and Puising. Mains operated. m on Harmonics) am £67.00 = 3

£63.25
LSG231 100m HZ 1mHZ (adjustable) FM
stereo generator, pilotand mod £195.00

p
K1400 20K/Volt 23 range large scale £79.95
M1500 20K/Volt 42 range plus AC/DC 10 amp

£53.50
K200 38 range FET 10m OHM input 20Hz to
30MHz multimeter £95.00

LEADER @ TRIO @ NEWTRONICS @ LEVELL

DIGITAL MULTIMETERS

PULSE

TG105 5HZ 5mHZ
4001 0.5HZ 5mHZ
200P 0.00 2H2 5.5mHZ

display/100mHZ counter

AG202A 20HZ— 200KHZ
LAG26 20HZ — 200KHZ

AG203 10HZ— 1mHZ sine/sq

LAG120A 10HZ—~ 1mHZ

2001 1HZ 100KHZ (function)

200SPC as 200P plus built-in freq.
TG100 (Function 100KHZ)

AUDIO (aii sine/square)

£89.70

£92.50
£109.25
£253.00

£437.00

all ICs.
£90.85 LP3 50mHz logic probe
LP1 10mHz logic probe
LP2 1"2mHz logic probe
£69.00 LM1 Logic monitor
£73.60
£126.50
£146.00 breadboards.

LOGIC PROBES/MONITORS

Logic probes indicating high/low, etc., states
that scopes can miss. All circuit powered for

LDPO76 50 MHz logic probe with case £51.00
Also in stock range of Protoboard kits and

£55.95

£35.50

£19.95 tors always in stock.
£33.00 § 176 SWR/Power/FS

Range in stock covering up to
150mHZ and up to 1K watt
power PL259 sockets. Also 25
mHZ Grid Dipmeter.

SWRS SWR/FS 3-150mHZ £9.50
SWRS0 SWR/Power meter. 31%-

150mHZ 0-1000 watts £13.95
110 SWR/Power 1%2-144mHZ
0/10/100 watts £11.50

171 As 110 Twin meter plus E/S

£14.50
Pius large range of BNC/PL259/
etc feads plus adaptors/connec-

1%-
144mHZ 550 watt Plus 25-
40mHZ ac match £16.60
KDME6 Gnd Dip 112-250mHZ

£38.50

batteries and ieads

HAND HELD (UK post etc 85p)

GL35C 3'2 Digit LCD in AC/DC with
case £37.50
TM352 3 Digit LCD plus 10A DC and
Hfe checker £54.95

A range of LED and LCD Bench and Hand OMMs battery operated with
optional Mains Adaptars, some with optional Nicads. All supphed with

BENCH PORTABLES uxc/p £1
DM235 3% Digit LED 21 ranges, 0.5%
AC/DC 2A £60.38
DM350 3% Digit LED 34 ranges AG/DC
10A £83.38
TM353 3% Digit LCD AC/DC 2 amp

METERS(UKc/p 75p)

Wy

MESO02 3% Digit LED plus 10A DC and £96.60

Hfe checker £43.95 TM351 3% Digit LCD AC/DC 10 amp

LM2001 3'2 Digit LCD 2 amp AC/DC £113.85

0.1% £51.70 LM100 32 Digit LCD AC/DC 2 amp

6200 3% Digit LCD 0.2A AC/DC. Auto £86.50

range £45.95 DM450 41 Digit LED 34 ranges AC/DC

6220 As 6200 plus 1T0A AC/DC  £55.95 10 amp £113.85 : )

6100 As 6200 plus Cont. test/range (DM series options. Carry case £8.86 | KRT101 1K/Volt 10 range pocket £4.60
— N (= —— hold £69.95 Ni~cad§ £8.63 Mains adaptor £5.69) ﬁL@;éﬁ%;K%",‘;;ze'i,'é%iep‘“ke' gggg

(] [T u 1T e Py i

(== S) [ 8 oo ] 6110 As 6100 plus 10AAC/DC  £85.95 1503 434 Digit LCD 28 range AC/DC 10 § NS0 2K/Volt 10range pocket £5i50

TM354 3", Digit LCD 2A DC £45.95 amp includes mains adaptor

£159.95 } TMK500 30K/V 23 range + 12ADC ¢ conts  £29 75
YN360TR 20K/Voit 19 range pocket plus hfe test

CLAMP METERS/ Wl e g — £13.50
o] ran
INSULATION TESTERS 20ge SetuxelpLshietest - g

FREQUENCY

Portable and Bench LCD and LED Counters

CO UNTER S up to 600mHZ. Prices include batteries and | (All multirange except k2303) 7081 50K/Volt 36 range plus 10 amp DC  £20.60
leads. = TR303TR 20K/Volt plus 12A DC plus hfe test £15.95

i ATZ%ZOK/VO'I 21 range de luxe plus 10A DC and

£21.95

5KV
AT205 50K/Volit 21 range de luxe plus 10A DC

HAND HELD (UK post etc 85p)

PFM200 20HZ to 200mHZ 8 Digit LED £57.27 I £24.95
MAXS50 100HZ to 50mHZ 6 Digit LED £56 35 | 2RV An/p ot 26 range large scale, 10A DC plus

MAX550 30KHZ to 550mHZ 6 Digit LED

AT2050 50K/Volt 18 range de luxe plus hfe test

== K2303 30 S 1.
e—— BENCH PORTABLES K23 300:’\'\;’55 ggg\\llﬁgm%ﬂr\&/‘ls AT210 100K/Volt 23 range de luxe 12AAC/DC£29.95
\ (UK c/p £1) £32.95 360TR 100K/Volt 23 range plus hfe checker and
i MAX1OODB Digit LED 5HZ to 100mHZ £89.00 K2803 300 AMPS 600VAC 2K£0H’\5/’| »"(\g_/r%%(go amKP/i/ b — £34.95
15843 TF20 iqit t X 53.9 150 range doubler 1 £16.50
. | 70102% Dliglit tEB }gng o gggmtﬁ, ggg gg K2903 900 AMPS 750 VAC 2K | ETC 5000 As above with coloured scales  £19 a9
] - : OHM . ) £77.95 CHOOSE FROM UK'S LARGEST SELECTION
TP600 600mHZ Pre-Scaler for TF200 £43.13 K3103 Transistorised insulation/
200SPC 6 Digit 100MHZ LED built into continuity tester. 100 MEG. 600 Tv GENERATORS
- - 0.002HZ to 55 MHZ Puise Generator VAC 0/2V2K £95.00
o By | KeSN e nan
ArARE igi ' - 0/200 OHMS continuity g watts L
TF0408 Digit LCD 40MHz 812550 "e67.50 | LHM 80A 40KV HT metre £18.40
CSC @ SINCLAIR @ OPTOELECTRONICS @ NEWTRONICS Also digital and DC types in stock C/P 90p

Stockists of electronic equipment, speakers/kits, PA equipment plus huge
range of accessories @ UK carriage/packing as indicated @ Export — prices on request
@ All prices correct at 1.4.81 E & OF @ All prices include VAT

Cubegate
Limited

OPEN SIX DAYS
A WEEK

AUDIO ELECTRONIC

301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND. TELEPHONE 01-724 3564
ALSO AT HENRYS RADIO, 404/406 EDGWARE ROAD, LONDON W2 1ED

WW - 059 FOR FURTHER DETAILS
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OMPETITION.

Introducing the first 4Y2 digit handheld DMMin a
market that's been the exclusive domain of 3Y2 digit
models. Until now . . .

The new Keithley 135.

Combining outstanding specification with
impeccable performance. And confirming Keithley's
position as a major innovator in D.M.M. technology:

@ 0.05% DCV accuracy
@ Five functions
‘ Low battery indicator

‘ Full overload protection: 1000V max DCV,
1000V peak ACV, 300V max Ohms

. 10 amp range
@ ACV bandwidth to 20 kHz

Need a bench unit? Then take a look at the new
Keithley 176. Five functions, 4"2 digits, +0.05%,
DCV accuracy, and full function annunciators.
Built up to a standard — not down to a price.

Yet the 176 gives quality, 4" digit performance
at a cost some 32 digit manufacturers would
dearly love to match.

To find out more, fill in the coupon. And see
what keeps Keithley one step ahead.

p.
y

w,

-

KEITHLEY

Keithley Instruments Ltd
1 Boulton Road Reading Berkshire RG2 ONL
Telephone (0734) 861287
Telex 847047

WW — 039 FOR FURTHER DETAILS
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condenser microphone
a new standard of

chnical excellence.

o
AL

z
"o

A

)

SMB8I puts it all together!

* WIDE RANGE, 20 Hz to 20 kHz FLAT
FREQUENCY RESPONSE.
® PRECISE CARDIOID polar pattern, uniform
with frequency and symmetrical about axis,
to provide maximum rejection and
minimum colouration of off-axis sounds.
EXCEPTIONALLY LOW (16 dBA) NOISE
LEVEL.
* 120dB DYNAMIC RANGE.
ULTRA-LOW DISTORTION {right up to the
clipping point!) over the entire audio
spectrum for a wide range of load
impedances. MAXIMUM SPL BEFORE
CLIPPING: 135 dB; 145 dB with attenuator.
* WIDE RANGE SIMPLEX POWERING
inctudes DIN 45596 voltages of 12 and 48
vdc.
® EXTREMELY LOW RF SUSCEPTIBILITY.
SELECTABLE LOW FREQUENCY
RESPONSE: Fiat, 6 or 18 ¢B/octave rolioff.
* 10dB CAPACITIVE ATTENUATOR
accessible without disassembly and
lockable.

The Shure SM81 cardioid condenser is
a new breed of microphone. Itisa truly
high-performance studio instrument
exceptionally well-suited to the critical
requirements of professional recording,
broadcast, motion picture recording,
and highest quality sound
reinforcement—and, in addition, is
highly reliable for field use.

Shure engineers sought—and found
—ingenious new solutions to common

problems which, up to now, have
restricted the use of condenser
microphones. Years of operational tests
were conducted in an exceptionally
broad range of studio applications and
under a wide variety of field conditions.

As the following specifications indicate,
the new SM81 offers unprecedented
performance capability —making it a
New standard in high quality
professional condenser microphones.

Outstanding Ruggedness

Conventional condenser microphones have
gained the reputation of being high quality,
but often at the expense of mechanical and
environmental ruggedness. This no longer
need be the case. The SM81transducer and
electronics housing is of heavy-wall steel
construction, and all internal components are
rigidly supported. (Production fine SM81's
must be capable of withstanding at least six
random drops from six feet onto a hardwood
floor without significant performance
degradation or structural damage.) It'is
reliable over a temperature range of —20°F
to 165°F at relative humidities of 0 to 95%!

Send fora complete brochure on this
remarkable new condenser microphone!

SMB8I1 Cardioid Condenser Microphone
®

HSHURE

®

Shure Electronics Limited, Eccleston Road, Maidstone ME15 6AU—Telephone: Maidstone (0622) 59881

WW - 064 FOR FURTHER DETAILS
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wireless
world

Ranks of files

Those whose fears have been raised or
augmented by recent television and press
comment on the alleged prevalence of
telephone tapping by police and
government officers will not find much for
their comfort in Lord Diplock’s report on
the interception of communications. It is a
bland, uncritical and evidently unreasoned
assertion of satisfaction that the existing
procedure for the authorization of official
interception, mainly of telephone traffic, is
adequate. The report says that random
checks have shown that the public’s right
to privacy is protected in practice, as well
as in theory, but does not mention the
ways in which the checks were made or,
indeed, how many checks were made. Itis
not concerned with unofficial interception,
and was not asked to be.

Whatever the eventual effect, apart from
the signing of Council of Europe
Conventions, of Sir Norman Lindop’s
report on data protection, and
notwithstanding Lord Diplock’s glow of
satisfaction, there is a widespread belief in
the public mind that much telephone
tapping and misuse of computer data takes
place without the knowledge of
responsible officials. There is also a
nagging suspicion that such activities are
virtually impossible to prevent.

The suspicion is very probably well
founded. It is a common delusion amongst
those in administrative cocoons that the
executive arms of their organizations carry
out their functions with the ‘book’ in one
hand and the other at the salute. Clearly,
such a posture makes it extremely difficult
to do anything very constructive and is
frequently abandoned in favour of a more
practical approach. Regulations imposed
by administrators are often so at odds with
reality that they must be unofficially
modified in the light of common sense.
They are also, of course, ignored
completely by persons of nefarious intent.

It is the organization that employs
complicated equipment, difficult for the
untrained to understand, that is most
vulnerable to uncontrolled operation. A
piece of information lodged in a large

computer could be impossible to find if an
accomplished operative wished to prevent
its retrieval. Similarly, if it were required
to destroy certain information — at the
request of a member of the public, for
example — it would hardly be possible to
ensure that the data really was destroyed.
The adoption of the new System X
telephone system will make telephone
tapping a matter of software manipulation
and control by remote computers: audit
trails and access logs may exist, but it
seems unlikely that determined rule
benders would be indefinitely foiled.

A data protection Act and some kind of
legislation to reduce authorized telephone
tapping and stop the illicit kind would
possibly go some way towards easing the
doubts that exist in the public awareness
— fears that the gathering and storing of
data is becoming so efficient that a
bureaucracy with enormous power is
coming into being almost unnoticed. But,
since there could be no certain way of
checking that protective legislation was
being complied with, such enactments
would provide no permanent solution.

Ultimately, the use of computers and
data storage has to be entrusted to trained
operators and technical people. Their
work could be checked by trained
supervisors, who in turn might be subject
to the scrutiny of more supervisors but, at
some point, all these people have to be
trusted not to misuse data for their own, or
more sinister purposes. There must be a
stage at which an untrained politician or
administrator asks to be assured that all is
well — and he will take the answer on
trust, for he will have no choice.

There is no way out of this problem.
Computer memories grow larger, and
usually faster, and information gathering
techniques become more efficient every
year. We cannot prevent the expansion of
personal information storage to the
ultimate degree, where free text retrieval
systems provide collated information
about every facet of our lives.

The future of free societies does not,
from here, seem safe from attack.

wwww americanradiohistorvy. com
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Millivoltmeter with l.e.d. display

Rapid-response, peak-reading instrument for 0-30kHz

by D. H. E. King, M.I.E.R.E.

If one owns an oscilloscope it is easy
to measure small voltages and
waveforms from zero to audio
frequencies. The rather less expensive
millivoltmeter, whether having a
moving-pointer or digital display,
suffers from a slowness of response
and the calibration is eitherr.m.s.
{assuming a purely sinusoidal
waveform} or peak-reading, this often
being waveform dependent. This
instrument occupies the gap between
the conventional voltmeter and the
oscilloscope to indicate peak
voltages, and consideration was
given to speed, size and cost, though
not necessarily in that order. The
recent availability of ‘bar/dot l.e.d.
driver’ i.cs has simplified the design
and package quantity considerably.

The aim was towards a single-dimension
oscilloscope-type display with the fol-
lowing points:

@ battery operation, minimum consump-
tion, portability

@ four to six vertical (or ‘Y’) divisions

@ a dot rather than a bar display

@® the ‘zero’ dot to be fully adjustable,
over-travel not causing disappearance or
extinction of the dot

® a maximum sensitivity of 10mV/div.,
range variations being in a 1-2-5 ratio

® an input impedance (resistance) approx-
imately 1M{2 on all ranges

@ the amplifier input to be a.c. or d.c.
coupled, or earthed for zero setting

® a calibration waveform, 1V peak-to-
peak, to be available.

A resumé of the dot/bar driver i.c. may
be useful to some readers. The dual 9-pin
package of Fig. 1 has ten outputs; pins 1
and 10-18 drive the ten l.e.ds from a
nominal 5V supply. Between pins 4 and 6
1s a string of ten resistors (nominally 1k(}
each) from which are fed the reference
voltages to the ten comparators, their com-
mon input being taken from pin 5, the
‘signal’ voltage input pin. As this voltage is
mcreased, the l.e.ds are energized in turn;
pin 9 will be connected to select only a dot
display. From pin 7 is available an on-chip
reference voltage of about 1.25V, the cur-
rent passing to zero or chassis via a resistor
that also defines the l.e.d. current(s) when
lit. The 1.25V reference voltage may be
made to ride or ‘sit’ upon any voltage im-
pressed upon pin 8 but in this instance the
pin will be connected to zero. The positive

-——- WVV\—J

1 2 3 4
By % '
/4 +V

Signal input vo'*age

Lo

¢ ! IB ’ Jat / bar
Ret adjust mode select
Ref voltage
% LED

Hi current contrel

Ret divider string {10k)

Fig. 1. Working of LM3914 dot/bar driver i.c.

supply to pin 3 needs to be no greater than
6V for this application, although, if a large
signal voltage is to be displayed, and so
require a large voltage at both inputs and
feeds to the comparators, then up to 15V
might be needed.

Two ‘chained’ dot/bar drivers will allow
20 l.e.ds to be employed, giving four divi-
sions, at five l.e.ds per division. Up to ten
driver i.cs could be used if more divisions
are desired but the string of l.e.ds could
easily become unwieldy and would give
little benefit in terms of brilliance or upper
frequency limit of the instrument. A little
thought shows that a conventional scale
marked 1-10 has also a ‘0’ digit or mark, a

Input d.c Non -
inverting

attenuator  Input

LN
i
L7

ac

A A
V'V

VV

VNV

[

*—

total of eleven points. The two drivers give
twenty points but no zero; an external
comparator therefore is used with this de-
sign to observe when none of the ‘1-20°
l.e.ds are lit and then to energise the ‘zero’
or ‘off-scale’ l.e.d.

If the potential divider strings of the
dot/bar drivers are connected in series and
pin 6 of IC, is connected to pin 7, as in
Fig. 3, the overall sensitivity of the basic
20-Le.d. scale is 1.25V. For the suggested
10mV/div. (which could easily be ampli-
fied to 1 or 2mV/div. if required) at maxi-
mum sensitivity, the 10mV input must be
amplified to drive one-quarter of the divi-
sions within the 1.25V span, i.e. to about

x2 Inverring Drsplay

Lowe:t

ol

Highest

Fig. 2. Block diagram of millivoltmeter.
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Signal voliage

input

Fig. 3. Display circuit and calibration
oscillator (IC3p and Try).

320mV. Thus a gain of only 32 is needed
and to avoid problems with the gain-fre-
quency product of a single-stage op-amp.
it was decided to employ a dual op-amp, a
f.e.t. input avoiding input damping prob-
lems. Although the input offset voltage for
a type LF353 is quoted as 5mV and there
are no nulling pins fitted, no problems
were encountered using the overall gain
needed of about 32. The gain of a single
stage is about six; the first stage has a set-
gain control at the front panel while the
second stage has gains selected in the ratios
x1, xV2, x1/5 by a 3-position front panel
switch. In conjunction with the 1-10-100
etc. 6-position attenuator the input voltage
sensitivities thus match those of a typical
oscilloscope’s 1-2-5-10 ratios.

The simplified diagram of Fig. 2 shows
that there is an overall inversion of polarity
between the input and the dot/bar drivers;
a positive-going signal could thus produce
a display with the dot travelling
‘downwards’ and care must be taken to get
the l.e.ds in the correct order on the front
panel if the ‘positive-upwards’ convention
is expected. The voice of experience
speaks here — between back and front of a
p.c.b., then back and front and top or
bottom of a control panel there is needed a
mental agility that sometimes falters — my
face matched the red l.e.ds!

Circuit design

The display drivers in Fig. 3 are shown
virtually as they appear on strip- or matrix-
board, a very simple interlinking with only

three resistors allowing power to ge ap-
plied early on in the construction and a
variable signal voltage then causing the dot
to move smartly along the row of l.e.ds.
The brightness of any l.e.d. is determined
by the current flow and this is pro-
grammed by the values of Ry and R; at
pins 7; for about 10mA use 1k{} values, for
20mA use 500Q2 and so on. (If a bar display
were used the battery consumption would
be considerable.)

The 6V supply from four 1.5V cells is
used to feed most circuits and the PP3 9V

+ 6V
Pin 13 -«—&—Pn 9
h4
y
Cal.
YRy
L7k
-9V

is only needed for a negative feed to the
signal amplifier op-amps. A 6V oscillator/
rectifier system was considered and tried
for the negative supply but the large physi-
cal size, cost and the low efficiency proved
the PP3 type to be preferable. The 6V is
reduced to the nominal 5V for the 1-20
l.e.d. feed by the series diode D7 and the
reduction in volt-drop across Dj; when
none of these l.e.ds is lit is used to drive
the comparator IC3,; when pin 2 is ‘low’
the output at pin 12 is around +2V and
insufficient to cause current flow via the

O— l
1 . ~
! 22 0
.
Rig & 1M o o b o 31"‘“' er
< C il
e 3|_j R
9 10m/ “q
470
(See text}
R R
<im0 gm
R 27
100k ™
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10k 100K
Ray ‘%Ev
Tk 10k
*
R21S100 .
O— Y Fig. 4. Input attentuator. All resistors
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should be high-stability types and C3 must
be of 600V working.
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To display input

JyLF353 Yy LF353
1k
S,
IC, Pin6 -— = Toee——gg ey
R R :
) 39 L2 l '
Pin § ~a—— Lk7 2k2 El. r_10p ! &x 1.5V cells
Ruo : 1
12k Battery checks i F—O
_ + <——J Rl.‘l ! pi3
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board { I Ri3< 22 !
~ Py o Jo— -9V
“Set (==
5 .T‘IO}J

Fig. 5. Signal amplifier. Resistors R3pto Ry
are of high-stability, and Ry is a linear,
wirewound, 1W component.

2.6V needed across Dy and D;,. With a
‘high’ pin 2, the output is about +4V and
Dy lights.

The calibration square-wave is gener-
ated at about 1kHz by ICap. Driving Tr,
fully off and on results in the saturated
collector voltage being nearly, but not
quite, zero; D,, removes this small
VcesaT) when zero voltage is placed across
Ry7; when Try is not conducting, then Dy
and Dy, act as a simple (1.2V approx.)
voltage regulator system, allowing a 1V
peak-to-peak voltage to be preset and
available at the calibration socket, truly
referred to zero.

For the input attenuator in Fig. 4, ‘stan-
dard’ values are used in a series-parallel
arrangement; 10k{) shunted by 100k() is
often a more convenient way of obtaining
9.1k} rather than trekking from dealer to
dealer for the elusive 9.1k} value. Since I
have some interest in back e.m.fs gener-
ated by inductors, a 200V/div. position
was added, but any constructor must re-
cognise that the apparent ability to display
voltages with scale factor of 200 x 5, i.e.
4kV for a full-length display, would
severely stress insulation and circuitry and
also constitute a hazard to one’s own health
and safety. Label the 100V and 200V
switch positions in red and use sparingly
and carefully.

The appropriately attenuated input
voltage is fed in Fig. 5 via Ry to IC4,, Dys
and Dy only conducting in the event of an
over-large input voltage. When a.c. coupl-
ing is selected by S;, Ry, allows the input
of IC4, to be referred to zero without
seriously affecting the instrument input
resistance. A large value for C; allows fre-
quencies of down to 0.05Hz to be
displayed with an a.c. coupling, but the

instrument does then need some time —
10 seconds or so — for the display position
to stabilize, due to the large time-constant
involved. The value of C, may, of course,
be reduced say to 0.01u for faster settling.
and an a.c. response still adequate down to
about 2Hz.

The signal amplifier is both tame and
simple, no special precautions apart from
reasonable tidiness and spacing being used
in the prototype; tantalum supply-line de-
coupling capacitors were added as a rou-
tine provision rather than as a necessity,
while Ry, and Ry3 ensure that the batteries
are short-circuit-proofed against careless
use of the battery-check facility.

Display frequency

and accuracy

The upper frequency limit is not wonder-
ful ar first sight, being limited to around
20-30kHz. Brief calculations show that a
20kHz sine-wave occupies only 50us per
cycle, a half-wave only 25us and in this
time a display of a ten-l.e.d. stripe, (up and
down for the half-wave) would allow only
some lus or so per l.e.d. flash, apart from
the waveform peak, which might be ex-
pected to be on for a little longer and hence
to produce slightly brighter ‘tips’ for a
stnusoidal display. The comparator op-
amps within the display driver i.c. are
obviously approaching their frequency and
slew-rate limits at about 20kHz and only if
the instrument voltage sensitivity is re-
duced is it possible to hope for a reasonable
display accuracy at the higher frequency of
30kHz.

The accuracy of voltage indication d.c.
or a.c., is of course determined by the
number of segments or increments per
voltage level, and at 1V/div. there are only
five points of light to define the levels — a
basic accuracy (or inaccuracy) of 0.2V in
one volt is the best that may be hoped for
— *10% of the input sensitivity. If all 20

} {
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l.e.ds are in use and the scale linearity is
good the accuracy is better; linearity re-
quires that the divider string of resistors in
IC) has the same value as that in IC;. If an
a.c. display length of, say five l.e.ds
appears to expand or contract in being
moved by means of the set-zero control
from one end of the display to the other it
is possible to adjust the overall scale linear-
ity by a trial-and-error shunting of pins 4,
6 of either IC or IC, with a resistor, pos-
sibly 100k(} or so.

Construction

The low gain and simplicity of the circuit
gave no stability problems; the original
layout used strip- or matrix-board attached
at right-angles to the front panel, so that
both sides of the circuit were available for
checking, preset adjustments and connex-
ions to the various controls. Separate
‘display’ and ‘signal’ boards were con-
structed and then linked during assembly
beneath the panel. The box and panel were:
of plastic to allow easy drilling and insula-
tion although no screening. Whatever size
container is selected, lay out the panel
carefully for minimum wiring lengths. In-
ternal screening may be fitted after cali-
bration. Resistors of 1M and over should
be 0.5W types and R,3 must be a 1W
carbon component; all the rest can be
0.25W resistors. D; should be a 1N4000;
D;1-Dy6 can be small silicon junctions such
as OA202, IN4000 or emitter-base junc-
tions of BC108.

Setting-up and use

This, assuming careful construction, re-
quires only a d.c. voltmeter and a 1.5V
cell. You will already have checked that
the set-zero control is able to move the spot
up and down the scale; monitor the signal
input to the display, at pins 5 of IC; and
IC;, and set this voltage to zero or even
slightly negative. Adjust Rg so that Dy is lit
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and satisfy yourself that it extinguishes
when any other l.e.d. is lit.

Connect a 500()-to-5k(} potentiometer
across a 1.5V cell, and set the control to
produce 1V as accurately as your voltmeter
will allow. Apply this voltage to the instru-
ment input terminals and, with R,y (front
panel) set to about mid-value, the sensitiv-
ity set to 1V/div. and x 1, adjust Rs7 (in-
ternal) for a one-division jump of the
lighted l.e.d. when the input is switched
on or off, or if S; is changed from ‘d.c.’ to
‘earth’. Check that the operation of 83 is as
expected; the same 1V input will give a
two-division jump of the display if the
input is set for 100mV x2 sensitivity.

The calibrated display may be used to
adjust Ry; to provide a 1V peak-to-peak
voltage at the CAL socket. A d.c. voltme-
ter will indicate some 0.5V (average) at this
socket but no especial care has been taken
to provide a 1:1 mark: space ratio, so the
voltmeter may not quite agree; this is
probably not important in view of the
previously argued accuracy that is avail-
able. A side effect or use that was not
envisaged but has since been turned to
advantage is the availability of the CAL
1kHz waveform via an attenuator and wa-

veshaping capacitor as an amplifier input-

signal. The output voltage in Fig. 5 is of
course simply monitored by the voltmeter
both at the amplifier input and on its way
through.

The instrument has proved most useful
for observing the output voltage of

“Cal”
! 10k to 100k
JuL

O— *

—iI—
'

Fig. 6. Use of the Cal. waveform as
amplifier test signal.

microphones and pick-ups, the hum levels
in power-supply circuitry and assorted
other small signals that would otherwise
demand the use of the writer’s rather hefty
and immovable oscilloscope. The isolation
from the mains supply inspires confidence
when measuring the effectiveness of coupl-
ing and decoupling capacitors in suspect
equipment and, as with an oscilloscope,
there is freedom from worry about pointer-
bouncing should the wrong range have
been selected. With an input diode and
capacitor the instrument is preferable to a
moving-oil type for r.f. detection and
alignment purposes, due t0 the sensitivity
and speed of response, and with correct
choice of capacitor the modulation can be
seen riding upon the detected carrier of an
a.m. signal. The ability to use a centre-
zero voltmeter is a boon in many circuits
employing the typical +/0/— type d.c.
supply, again due to the indication speed.
Experience allows some interpretation

——

Mini and Micro Computers, by Fabian Monds
and Robert McLaughlin. 144pp, paperback.
Peter Peregrinus, £9.00.

As an introduction to small computers and their
use, this book, which is published by the Insti-
tution of Electrical Engineers, could hardly be
improved upon. A tutorial style is adopted, and
readers with no experience of either electronics
or computing are led from an explanation of the
word ‘bit’, by way of descriptions of several
commercial systems, to the elements of compu-
ter peripherals, interfaces and software. The
final chapter takes the form of a short course on
programming in BASIC.

The authors are both at the Queen’s Univer-
sity of Belfast and have written the book against
a background of teaching computing. It stands
out from an abundance of small books for which
similar claims are made, and is recommended.

Tape Music Composition, by David Keane.
159pp, paperback. Oxford University Press,
£5.95.

Despite its title, and the author’s insistence that
he has written on the use of sounds as well as
their method of generation, this book is princi-
paily about the technique of using tape re-
corders to produce sounds which can be used in
composing electronic music. Taken in this light,
the book is of considerable value. Itis addressed
to those with no technical knowledge of
recording equipment and develops into an easily

BUOKS

readable guide to most of the techniques used,
in detail but without delving into electronic
technicalities. All the mechanical tricks of hand-
ling tape, microphones and recorders are €x-
plained, and there are chapters on mixers and
various types of sound processing device. Sound
synthesis is dealt with quite briefly, and there is
a short piece on setting up a studio. The one
chapter on ‘basic aesthetic considerations’ occu-
pies fifteen pages.

Electronic Manufacturers UK. 462pp, paper-
back. David Rayner, £55.50.

Eurolec 56 is the latest in the long series of
guides to the electronic industry, now compiled
by microcomputer. It covers the makers of
electronic equipment in the UK, excluding
those who make electronic instruments. The
listing is alphabetical by company name, and
each emiry contains much detail on company
make-up, products, staff and related organiza-
tions. .

The use of Rayner’s own program for the
compilation may be responsible for the confus-
ing appearance of the pages: they are quite diffi-
cult to scan and contain rather a lot of redun-
dancy which could, perhaps, have been reduced
by abbreviation. Nevertheless, the listing
appears to be thorough and presents a great deal
of information which is often difficult to obtain
in a convenient form. There are no indices in
this edition.
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of the input waveform from relative
brightness levels; sinewaves have slightly
brighter tips than the main length; triangle
or ramp waves have evenly distributed
brilliance; pulse or square waves produce
only high and low dots although the rela-
tive brilliance of these allows some idea to
be gained of the mark-space ratio. Wave-
forms taken from coils where transients
might be expected, as with s.c.rs or some
power supplies, may need virtual darkness
ar at least good shading of the display if the
peak voltages are 0 be observed; do not
expect the display to compete with bright
lighting or sunlight — an oscilloscope trace

cannot cope, either!

The prototype has given many hours of
useful operation and appears only to suffer
from calibration errors if the +6V and
—9V supplies droop to 4V or 6V respecti-
vely, showing this to be a pleasingly econo-
mical circuit. .

Finally, do consider safety. The mains
supply does indeed produce a 700V peak-
to-peak indication but the majority of ex-
posed-metal components at the front panel
will not have this high insulation or
working voltage. Switch off the mains to
the apparatus under test; connect the l.e.d.
display voltmeter, selecting sensitivity
range; switch on the mains; do not touch
whilst observing; switch off the mains be-
fore adjusting or altering controls. These
precautions must be observed with high-
voltage work; otherwise use the instru-
ment as you would any other voltmeter.

Sound Recording, by David Tombs. 222pp,
hardback. David and Charles, £7.95.

Mr Tombs is a sound recordist with the BBC
Natural History Unit and is therefore concerned
professionally with the operation of recording
equipment, rather than with its engineering.
This book is not, however, for professionals,
but is intended for the amateur who wishes to
use quite simple equipment in a creative way.

Chapters on microphones and recorders are
useful guides through the confusing mass of
published data, describing the main types of
instrument in use, with their characteristics.
Recording in stereo is allotted a chapter and in
four succeeding sections the author presents
practical information on the recording of talks
and interviews, drama, music and wildlife. The
final chapter describes the home studio, the
selection of equipment, processing and editing.

This is a completely ‘practical” book on the
subject. Technical descriptions of the equip-
ment are maintained at a level where they can be
easily understood by the layman, and are only
introduced where necessary. The author points
out that it is not necessary to spend a fortune on
hardware, and emphasizes that the choice and
use of microphones, with a few tricks used by
professionals to avoid unwanted sounds, is
much more important than expensive
machinery. :
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Dead as a triode?

A problem that increasingly faces anyone
who attempts to provide technical in-
formation for newcomers to amateur radio
1s to decide what attitude to take towards
the thermionic devices that so many of us
grew up with — and, at least on the h.f.
bands, are still used in the vast majority of
amateur stations. Several years ago, ther-
mionic devices were expunged from the
Radio Amateurs’ Examination and already
there must be some thousands of v.h.f.
enthusiasts who have forgotten, if they
ever knew, the relative simplicity of valve
circuitry used for the generation of r.f.
power; and also the ease with which fault-
finding could be carried out and new
valves substituted when emission began to
sag. They may also have never become
aware of the dangers of high d.c. poten-
tials. For them, diodes and triodes may
seem old-hat and as dead as a dodo. They

vices have no inherent wear-out mechan-
isms, a thermionic device shows a progres-
sive change of characteristics from the
moment electrons begin to be torn from its
cathode.

Curiously, in practice, even today,
valved equipment often proves more relia-
ble than solid-state: it is so easy to kill off
r.f. power transistors from over-voltages,
from mismatched loads, from parasitic os-
cillation. A recent ‘owners’ report’ (Ham
Radio, March 1981) on the long-estab-
lished Collins KWM2 and KWM2A h.f.
transceivers — a valve equipment designed
in the late 1950s — shows that virtually
every owner of these admittedly fairly
high-cost equipments praise their remar-
kable reliability: some 37 per cent of
owners listed this as its best feature, while
25 per cent praised its stability (a charac-
teristic so often claimed for solid-state
rigs).

Reading through the comments makes
one wonder just what the amateur (with a
domestic h.f. station) has really gained
from the ‘silicon revolution’ except the
ability to make lightweight, portable
equipment for mobile and portable opera-
‘tion. An Australian amateur, Al Rechner,
VKSEK has recently commented: “Good
applied engineering is concerned primarily
with securing a stipulated design objective
in the simplest and cheapest manner”’, He
severely criticises the current rash of com-
plex, solid-state constructional projects as,
in some cases, *‘solid-state technology gone
berserk” adding that such technology:
“affords commercial manufacturers cheap,
large-scale production and is ideally suited
to logic and non-linear applications. But
for transmitters, transverters, receivers
and converters of practical simplicity,

—

would point out that while solid-state de-.

valves remain incomparably superior for
one-off, home-built projects.” He firmly
believes that more amateurs could be en-
couraged to return to the idea of building
their own equipment if more stmple pro-
jects were presented in the journals and
other periodicals, for example using valves
and components still readily available
when salvaged from old relevision re-
ceivers, etc. The problem is that, rightly or
wrongly, many amateurs are firmly
convinced that valves will become virtually
unobtainable except at “collectors’ prices”
in a very few years’ time.

Here and there

An amateur radio link between Gavin
Payne SN3PJR in Nigeria and Bob Cox,
G3PLP in Solihull led to the urgent air-
freighting of a rare drug to Lagos for a
woman who had had a miscarriage. The
drug was not available in Nigeria but Bob
Cox passed the message to his local police
who, once satisfied there was a real re-
quirement for the drug, with the help of a
local priest, traced a supply in Elstree,
Hertfordshire. The Metropolitan police ar-
ranged helicopter transport to Gatwick
where it was put on a scheduled British
Caledonian flight whose departure had
been held for 25 minutes.

Australian amateurs are being urged by
the Region 3 Intruder Watch to write to
Radio Peking complaining of the high-
power broadcast transmissions by the Chi-
nese within the frequency band 7000 to
7100kHz, drawing attention to Resolution
CR of WARC 1979: ““that the broadcasting
service should be prohibited from the band
7000 to 7100kHz and that the broadcasting
stations operating on frequencies in this
band shall cease such operation”. The new
Radio Regulations come into force next
January and it is believed that the Radio
Peking management is becoming sensitive
to such complaints.

‘Two Canadian amateurs, VE3QB and
VE3PD, using the ‘commercial’ callsigns
VEILFZ and VESLIN have been
specially authorised to operate daily on
10,101 and 10,149kHz, near the edges of
what will become the new *“30-metre”
amateur band next January.

The RSGB has announced that the
society will continue to bring to the atten-
tion of the Government the problems asso-
ciated with the licensing of 27MHz for
citizens band (though it considers the
choice of frequency modulation is the right
one). Concern is expressed that a.m.
equipment and high power amplifiers will
continue to be used and will give rise to
significant levels of interference to domes-
tic entertainment equipment. i

Contests with a purpose

While one certainly hears criticisms of the
way in which so many weekends on the
amateur bands have degenerated into
mindless swapping of contest serial
numbers (of which the RST report is now
almost invariably 599 no matter how
strong or weak the signals) there are still a
few contests that genuinely encourage the
development of novel equipments and/or
skills. Among these must surely be in-
cluded the long-established *‘Swiss
National Mountain Day” in which a com-
plete 3.5MHz station, including batteries
and aerial, has first to be man-handled
many metres up the Swiss Alps, so that
weight is all important. A recent design by
Urs Hadorn, HB9ABO and Urs Lott,
HBIBKT has got the weight down to a
remarkable 300g (just over 100z) made up
of: transceiver (including earpiece) 113g,
batteries 78g, and aerial (84m wire delta-
loop with carrying frame) 109g. Some
thirty years ago, the NMD rules (for valve
equipment) specified a total weight of not
more than 6kg. The winning station in
1950 (HB9J) used six miniature (B7G)
valves, split three each for transmitting
and receiving); operating from a height of
1800m, of which the final 300m had to be
made on foot, some 26 contacts were
made. From almost 6kg down to 0.3kg is a
measure of the advantages for portable
operation with a handful of transistors hav-
ing no power-consuming filaments!

‘The American magazine Ham Radio is
attempting to revive the idea of a “world
championship’’ to discover a Morse
operator capable of challenging the 40-
vear-plus record of Ted McElroy, ex-
WI1JYN. On July 2, 1939 he copied Morse
on a typewriter at a speed of 75.2 words
per minute. I feel it will take some doing to
beat this record.

In brief

UK FM Group members have been un-
lucky recently: soon after the loss of the
West London repeater station to thieves,
two transceivers and other equipment were
stolen from members’ cars during one of
the Group’s regular meetings in the West
End of London . .. The RSGB National
Amateur Radio Exhibition is at Alexandra
Palace, north London from May 28 to 30
.. . Forthcoming mobile rallies include:
May 24, East Suffolk Wireless Revival,
Ipswich and Plymouth Radio Club Rally
(Tamar Secondary School, Paradise Road,
Stoke near Plymouth); June 7, Hull Uni-
versity; June 14, RNARS 21st Birthday
(HMS Mercury) and Elvaston Country
Park; June 21, Shellev High School, nr
Denby Dale.

PAT HAWKER, G3VA
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Designing with microprocessors

8 — Interrupt-driven circuits

by D. Zissos Department of Computer Science, University of Calgary, Canada

Because mistakes in real-time
applications are becoming
progressively more costly, in both
human terms and equipment, it is
necessary for systems to be sensitive
to their environment if timely action is
to be taken to avoid catastrophe. The
use of interrupts allows the designer
to build into his system varying levels
of sensitivity to the environment. This
and the following article describe the
basic concepts and step-by-step
procedures for the design and
implementation of interrupt-driven
circuits.

In the mode of operation described here an
external event signals the microprocessor
that it wishes it to suspend execution of its
current program and to execute instead a
different set of instructions, at the end of
which the interrupted program is re-
sumed. This is analogous to a subroutine
call, except for the fact that the execution
of a different set of instructions is evoked
not by the current program but by an
external event. To allow the program to be
resumed correctly after the interruption,
all the information belonging to it,
program counters, register contents and
states of flags, which are collectively re-
ferred to as the re-entry point, must be
preserved during the interruption.
Interrupt-driven systems are mainly
used in real-time environments, where
predetermined responses to certain events
must be evoked automatically, particularly
in emergency situations where the
operator’s responses cannot be predicted
because of stressful conditions. In such
sensitive situations microprocessor-based
systems can readily take over from the

Communications link

Request to
communicate (f)

Device 1 Device 2

'Go ahead’

Fig. 2. Block diagram showing how
communication between two devices is
established using flags.

External

mp.u
events

Fig. 1. Block diagram showing software
response to external events — note the i/o
signals.

operator and initiate appropriate action,
such as display on c.r.ts, evacuation proce-
dures to be followed by personnel in the
vicinity, alert fire, ambulance, police ser-
vices. See Fig. 1.

With present-day methods and tech-
nology, the design and implementation of
such systems requires primarily sound
management of resources, unlike a few
years ago when only highly-trained
specialists could tackle such problems.

Basic concepts

When a device wishes to establish commu-
nication with another device, it generates
an interrupt flag. This is a signal generated

ilo _—
s signals
rELTfri]ne f———a  Printer
Come
esoteric
routine ilo

iz

signals .
9 .| Annunciator

Annunciator

routine L —]
W _ Video display
ilo
signals
Message
Evacuarion
procedure
i Digital display
. signals
Display - I O O
routine E [ o

and used by a device to inform some other
device that it wishes to communicate with
it. The called device responds by generat-
ing a ‘go ahead’ signal, as shown in Fig. 2
unless of course it chooses to ignore the
flag, in which case no inter-device commu-
nication is established. We shall refer to
the calling and called devices in Fig. 2 as
device 2 and 1, respectively. ‘
As we have already explained in Article
4 (September 1980 issue), communication
between devices is controlled by an in-
terface. In the case of our two devices the
block diagram of a basic interrupt configu-
ration is shown in Fig. 3. Its step-by-step
operation is as follows. The interface mo-
nitors the status signals of device 2 and
generates an interrupt flag when device 2
wishes to communicate with device 1. If
device 1 decides to respond to the flag, it

Data bus
——
Device 1 Device 2
[
. . Command Status Command Status
b Go ahead signals signals signats signals
Interface

Fig. 3. Basic interrupt configuration.
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sends a ‘go ahead’ signal to the interface.
At this point the interface generates the
approprate sequence of command signals
that allow the two devices to communicate
with each other.

If device 1 is a program-driven device,
such as a microprocessor, it responds to
the external flag by suspending execution
of its current program and executing in-
stead a different program, the interrupt
routine, at the end of which the in-
terrupted program is resumed, as shown in
Figure 4.

The reader’s attention is drawn to the
following:
1. Because the resumption of a partially
executed instruction is extremely difficult,
a program can be interrupted only at the
end of an instruction cycle, unlike cycle
stealing which takes place at the end of a
memory cycle.
2. The arrival of external interrupts is nor-
mally unscheduled, and therefore not
synchronized with the operation of the
MIiCroprocessor.
3. The interrupt terminal is automatically
disabled (masked) when an interrupt rou-
tine is entered. It is therefore necessary for
the programmer to re-enable (unmask) the
interrupt terminal in his interrupt routine
—at the beginning for nested interrupts,
otherwise at the end.
4. At the end of an instruction the program
counter (p.c.) points to the memory loca-
tion that contains the first byte of the next
mstruction,

If the instruction that would have been
executed, had the program not been in-
terrupted, is stored in memory location A,
and the first instruction of our service rou-
tine is stored in location A,, the switch
from the main program to the interrupt
routine is clearly implemented by displac-
ing the contents of the program counter A,
by A,. We shall refer to A, as a return
address, and to A, as a vectoring address
— see Fig. 4. If the interrupted program is
to be resumed at the end of the interrupt
routine, it is necessary for the return
address to be saved, that is to be stored in a
memory location from which it can be
copied back (loaded) into the p.c. at the
end of the interruption, as shown in Fig. 5.
The section of memory storing the return
address is typically referred to as a stack.

The p.c. is pushed onto the stack automat-
icallv, but a software instruction, RE-
TURN, must be executed to pull it out of
the stack and copy it into the p.c. The
return address is clearly the minimum in-
formation needed for an interrupted
program to be resumed.

In addition to the program counter, it is
also necessary to save the state of other
internal registers which hold the informa-
tion belonging to the interrupted program.
PUSH and POP instructions are used in
such a case, as shown in Fig. 6.

The basic functions of any mnterrupt-
driven system are:

1. To accept and identify unscheduled
external requests for service.
2. To resolve contention problems (if and
when they arise).

V3. To evoke pre-determined responses.

Current program

Interrupted
program

Current instruction

Interrupt request

, WIRELESS WORLD JUNE 1981

The basic configuration of a micropro-
cessor system implementing these func-
tions is shown in Fig. 7. The interrupt
flags are fed into the interrupt controller,
whose function is to generate the interrupt
request signal (IRQ) when one or more
flags are present, and to provide the
microprocessor, when interrupted, with

L Current program suspended

-

Interrupt
routine

[<— A, - vectoring
address

“Return’ statement

Interrupted program resumed J

Ap - return address —

Resumed
program

Program counter

I

o

@
2
o)

o
@
2
©
c
c
@
PP
c
i

Stack

Fig. 5. How the program counter is saved
and restored before and after interruptions.

Fig. 4. Response of program-driven devices
to external interrupts.

Low address

Stack pointer

High address

Fig. 6. Execution of POP and PUSH
instructions.
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Fig. 7. Basic configuration of an interrupt system.
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some meaningful information, denoted by
variable i. The nature of the meaningful
information supplied by the interrupt
controller varies in complexity from a copy
of the interrupt flags to the vectoring
address, as shown in Fig. 8. In the first
case it is left to the microprocessor to iden-
tify the source of interruption and to solve
any contention problems, whereas in the
second case contention problems are re-
solved and the vectoring address is gener-
ated prior to interrupting the microproces-
sor. Depending on whether the source of
interruption is identified prior to or after
program interruption, interrupts are clas-
sified either as vectored or non-vectored.
Since no software is required to identify
the source of interruption, the response
time of vectored interrupts is shorter. This
method, in addition to shortening the res-
ponse time, simplifies the software.

Our ‘go ahead’ signal in the case of
microprocessors consists of i/o signals and
an i/o address, A, — see Fig. 7. The reader
will recall that the i/o and address signals
are generated during the execution of an
/o instruction. From this point of view the
function of interrupt interfaces is to moni-
tor external events, generate an interrupt
request flag when the process or the peri-
pheral being monitored wishes to do so,
and wait for the microprocessor to res-
pond. When the microprocessor responds,
it generates the appropriate signals needed
by the process or the peripheral.

The step-by-step operation of our basic
system, shown in Fig. 7, is outlined next.
The interrupt controller, which monitors
the flags, generates interrupt request sig-
nal IRQ when one or more flags are raised.
This signal simply informs the micropro-
cessor that some external event has oc-
curred, to which it is requested to respond.
If the microprocessor does not wish to
respond, it continues with its task without
acknowledging the interrupt request.
Otherwise, it completes its current instruc-
tion and responds in the following manner.

1. It generates an interrupt acknowledge
signal, denoted by INTA in Fig. 7, 10
indicate that the program has been in-
terrupted.

2. Within the microprocessor chip, a flip-
flop, referred to as mask flip-flop and
shown in Fig. 9, is set. Setting the flip-flop
desensitizes (masks, disables) the interrupt
request pin, IRQ. We shall refer to this as
interrupt masking.

3. The return address, A,, is stored in
stack automatically.

4. The source of interruption is identified
by inputting ¢, the meaningful information
generated by the program controller in
Fig. 7.

5. The status of the working registers, that
is registers which hold information belong-
ing to the main program and used by the
interrupt routine, is stored in stack using
PUSH instructions as shown in Fig. 6,
unless this is done automatically at the
beginning of each interrupt cycle as in the
case of the Motorola 6800.

6. The request is serviced.

7. The interrupt flag is cleared.

8. The status of the working registers prior
to interruption is restored uzing POP in-

IRQ

39

To accumuiator

External events

)
IRQ = Or
To program counter é.cfo'ri‘:wg aqdress e External events
(b}

Fig. 8. (a) Non-vectored interrupts; (b) vectored interrupts.

(To interrupt circuitry 1IRQ
within the m.pu. chip) p———0
M- JRQ < AND
M
)

Set mask |
(Disable interrupts)

{1 l
o—k M
(LR

Reset mask
{Enable irterrupts)

Fig. 9. Flip-flop for masking interrupts.

structions — see Fig. 6.
9. Interrupts are enabled using a program
instruction, typically referred to as ENA-
BLE INTERRUPTS or CLEAR IN-
TERRUPT MASKS. Execution of this
instruction resets the flip-flop in Fig. 9, by
routing a pulse to its clear terminal.
10. The interrupted program is resumed
by executing a RETURN instruction,
which loads the program counter with the
return address, A, — see Fig. S.

For ease of reference see Fig. 10.

Variations in the execution of the indi-
vidual steps exist in practice, depending on
which microprocessor chip is being used.
For example, in the case of the Motorola
6800, all the m.p.u. registers and condi-
tion flags are automatically stored in stack,
thus eliminating the need for steps 5 and 8
in our sequence. In the case of the Intel
8080 on the other hand, because only the

wnany amaricanradinohistornzcom

Current program
interrupted

Further interrupts disabled (masked)

I

Return oddress saved

I

Identify source of interruption

I

Save working registers

Service request

|

Clear flag

I

Restore working registers

I

Enable interrupts

Execute RETURN instruction
| restores return address ]

Interrupted
program resumed

Fig. 10. Step-by-step operation of interrupt-
driven systems.

program counter is saved automatically in
stack, all our steps must be executed.

It is the programmer’s responsibility to
ensure that during a program interruption
all information necessary for the correct
resumption of the interrupted program is
preserved and restored.
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Morse-code lock

Battery powered microprocessor uses serial “key’ code

by J. Hruska,

B.A.

Key

I
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Power
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BD131

4700
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Although the design of a conventional
digital lock is reasonably
straightforward, a high security
device requires around teni.cs. By
using a microprocessor the hardware

can be reduced to two

i.cs and the

fiexibility can be enhanced. This
design uses a 8748 microprocessor

with a4001c.m.o.s. i.c

.to reduce the

standby current. The 8748 is
programmed with up to 16 Morse
code signals, and these must be
repeated serially via a single switch to
energise an electric lock.

.

Fig.1. Block diagram of the electronic lock.

Fig.2. Microprocessor con
standby circuit.
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The 8748 belongs to the MCS-48 family of
microprocessors which contain an 8-bit
c.pu., | or 2K of program memory
(r.o.m. or e.p.r.o.m.), 64 or 128 bytes of
data memory, 27 I/O lines and an 8&-bit
timer/event counter. Cycle times range
from .36 to Sus depending on the version,
and over 90 instructions are provided in
the set. The program memory of the 8748
is an e.p.r.o.m. which can be programmed
like a standard 2708 or 2716 and, if modifi-
cations need to be made, the memory can
be erased by u.v. light. The I/O lines com-
prise two 8-bit ports (p10 to pl17 and p20 to
p27), an 8-bit data bus, TO and T1 inputs
and an interrupt input.

Two NOR gates form a flip-flop which
is set when the key switch is pressed, see
Fig. 1, and switches power to IC; via Tr;.
A signal from IC; resets the flip-flop which
then switches the power off. Current con-
sumption of the circuit in the standby
mode is about 1uA at room temperature
and about 60mA when IC; is operating.
The electric lock requires a further 600mA
while operating, so battery life depends on
how often the lock is operated. With four
standard HP2 cells, and assuming 12
operations a day, the projected battery life
is about one year!. The key switch is also
used to imput the code but, because IC; is
switched on by the first dot/dash, this does
not form part of the code.

The Morse code pattern is set on 16
d.i.l. switches connecting ports 1 and 2 to
ground. A closed switch, binary 0, repre-
sents a dot and an open switch, binary 1,
represents a dash. Unused switches must
be closed. The length of the code is set by
connecting one to four diodes from the
data bus to the TO input as shown in Fig.
2. A connection represents a binary 1 and,
using DB4 as the l.s.b., the binary number
should be one less than the code length.

When operating, the 8748 sets DB1 high
if the keyed-in code matches the pro-
grammed code. The signal from DBI1
operates the electric lock? via a Darlington
emitter follower, and when the processing
is finished DBO goes high to switch the
8748 off. Data-bus lines 2 and 3 and the
interrupt input are not used, but could be
connected to provide other I/O functions.

A flowchart for the software is shown in
Fig. 3. To fully comprehend the program
the architecture and assembly language of
the 8748 must be understood 3. When IC,
is switched on it starts to execute the
program at location 0. The number of
dots/dashes are read in by feeding a binary
1 to DB4, 5, 6 and 7 in turn, and checking
the input TO. The timer is then started and
timekeeping is achieved by incrementing
register 6 (location 7). The processor exe-|
cutes a jump-to-subroutine starting at loca-
tion 7 at every timer-interrupt, therefore,
with the 8478 running at 3MHz, this
occurs every 40.86ms. The 8478 then mo-
nitors the keying-in of the code, provides a
software debounce period and records the
length of time the key has been pressed.
Five seconds is the maximum period
permitted and one second is the maximum
time between successive dots/dashes. If
these times are exceeded, the i.c. switches
itself off. Note that no resetting is neces-

Power on

Read number of
dots /dashes in
the pattern (N)
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Fig.3. Software flowchart. Correct
operation requires at least one dot and one
dash in the code. A program listing can be
obtained by sending a large s.a.e. to the
editorial office.

\
Reset and start
timer
Find min. time.
5 Yes = Yes Find max. time.
Key released | N keys ? A= min.+ max
- 2
No No
Record time. Go through N
Wait 384ms Reset recorded times.
and start timer Any time <A
i isadot. Any time
2A is a dash.
—0
= {yﬁrsesssid Key pressed ? Read code pattern
> from Ports 1 and 2
Yes
No Keyed in
Key released code equal fo

for >1s7?

pattern?

Yes

Yes

Operate lock
for 2s

J

Power off )

sary if a wrong code is entered because the
8478 will switch itself off after one second
and the code can then be re-entered. These
periods were found to be the most suitable
after simulations of the Morse code input
algorithm were carried out.

After the code has been keyed in and the
corresponding key depression times stored
in the data memory, the program finds the
minimum and maximum times. The aver-
age is calculated and signals with a
recorded time shorter than the average are
accepted as dots and signals which are
longer than or equal to the average are
accepted as dashes. A 16-bit binary equiva-
lent of the input code is formed in registers
2 and 3 where O represents a dot and 1
represents a dash. Unused positions have
their corresponding bits set to 0. The code,
programmed by the switches connected to
ports 1 and 2, is then read and compared
with registers 2 and 3. If they match, line
DB1 goes high for two seconds to operate
the lock and the 8748 then switches itself
off by feeding a 1 to DBO. If there is no
match, the i.c. switches itself off without
operating the lock. With this method of

www americanradiohistorvy. com

recognition, the code must contain at least
one dot and one dash, and the unused
switches must be closed.

Construction is simple and the circuit
can be mounted on a small piece of Vero-
board. Code programming can be conve-
niently achieved using two or three d.i.l.
switches which also save space.

The easiest method of programming the
e.p.r.o.m. is with an Intel development aid
but, with some care, this can be achieved
with other e.p.r.o.m. programmers. Alter-
natively, Rapid Recall, Wooburn Indust-
rial Park, Wooburn Green, Bucks, will
program or supply ready programmed
3MHz 8748 devices.
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Video system for diffraction
interference pattern display

Intensity profiles are displayed alongside directimages

by E. Hywarren and P. D. Loly, Ph.D., University of Manitoba

The linear intensity response of a
video pickup tube is used to extract
an intensity profile of diffraction
patterns that can be presented
alongside the direct image in a split-
screen presentation. Still shots are
used to illustrate N-slit diffraction
profiles and the resolution of two
sources according to the Rayleigh
criterion. The rapid response of the
whole video system also allows a
dynamic representation of intensity
changes.

Demonstrations of diffraction and in-
terference are commonplace in courses
covering physical optics. The advent of
lasers has made these demonstrations
easier to mount, and the light and dark
regions of constructive and destructive in-
terference are now quite familiar:
however, the difficulty of measuring the
intensity of the light in these regions still
leaves a gap between theory and exper-
ience. Comparative photometers are rather
cumbersome and, in common with mod-
ern, solid-state photocells, only give spot
measurements, so that they must be
moved across the interference pattern in
some controlled manner.

It so happens that most well equipped
‘television recording studios monitor line-
scan intensity profiles, as a matter of rou-
tine, to provide for the evaluation of video
waveforms — a process which amounts to
the dynamic recording of intensity varia-
tions along a line. In this article, we report
results obtained by setting up a number of
diffraction experiments in a television stu-
dio and simultaneously recording the
direct image and the intensity profile.

Procedure

The arrangement of the principal compo-
nents is shown in Fig. 1. A red, helium-
neon laser provides the beam, which is
picked up by a standard Philips LDK-2
colour television camera, only the red out-
put signal being used. The laser illumi-
nates a vertical slit, which produces a hori-
zontal splay of rays, these being reflected
by a beam-splitter to a highly directional
reflecting screen!, back through the beam-
splitter and into the camera lens.

The camera converts the light-intensity
variations of the interference pattern into a
video signal, whose scrength represents the
intensity. This signal modulates the beam
current of a display c.r.t., which is

scanned synchronously with the camera
tube, the display (‘direct’ image) corre-
sponding to the original interference pat-
tern.

To obtain a ‘graphical’ representation of
the interference-pattern intensity varia-
tions, a Tektronix 529 waveform monitor
is used, with its timebase running at 60Hz
(50Hz in UK) and the output of the colour
camera applied to its Y amplifier. A low-
pass filter reduces the bandwidth of the Y
signal. The two displays — the graphical
display at the output of the monochrome
camera and the direct intensity display
from the colour camera — are switched by
a video production switcher? to provide a
side-by-side presentation of the two, which
can be recorded on tape.

Results
Figure 2 shows displays generated by the
diffraction of beams by multiple slits. The
histograms from n =1, 2 and 4 show excel-
lent agreement with calculated intensity
profiles seen in many texts®.

Remaining examples are concerned with
the resolution of two sources (each repre-
sented by a laser) with a single-slit aperture

representing the objective lens of an opti-
cal instrument. The slit width is varied in
Fig. 3, and the angular separation of the
sources is varied in Fig. 4.

The Rayleigh resolution* criterion for
distinguishing two equally bright point
sources of the same wavelength by the
average human eye gives the limit of reso-
lution when the first zero of one pattern
falls under the main peak of the other,
resulting in a 20% dip in intensity between
the peaks. Figure 3(c) has a smaller dip of
about 10%, which is not resolved in the
direct image.

Figure 4 shows the results of a more
difficult experiment, where the angular
separation of the two sources is varied.
The fixed and moveable beams were re-
quired to fall on the same slit and this was
accomplished by the arrangement shown
schematically in Fig. 5. The fixed slit was
mounted on the projected axis of a rotata-
ble table. One laser was mounted on that
table and its beam was reflected twice in
order to pass through the rotation axis, and
therefore also through the slit. The second
laser was mounted independently of the
rotating table and its beam fell on the same
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The camera emploved in this work is fitted
with a Flumbicon” or lead-oxide vidicon,
which exhibits an extremely linear inten-
sity response. It appears, for this purpose,
to possess advantages over the older vidi-
con, which uses a different photosensitive
element, and the image orthicon.

In essence, the photoconductor of a
Plumbicon consists of three layers. the
middle one being almest pure lead axide,
which is an intrinsic semiconductor. On

PLUMBICON

the gun s:de of the intrinsic layer is a p-
type semiconductor and the other side s
doped n-type by a thin, conducting film of
silicon oxide, which forms the transparent
photocathode. Since the two doped lavers
are thin in comparison to the thickness of
the lead oxide, the rube is more sensitive
than older rypes. In the intrinsic region,
the conductivity is low and the electric
field strength kigh, so that if the target
potential is high eneugh, all the liberated
charge carriers contribute to the current.

The planar p-i-n diode formed by the
photoconductor is reverse biased by the
acceleration voltage of the electron beam;
the current flows in the external circuit,
which is completed by the beam. A signal
valtage is developed across a resistor in the
current path, which is proportional to the
illumination of each segment of the photo-
cathode diode. This, essentially contin-
uous, array of photodiodes produces a very

small dark current and a linear response.

Fig 2. n-stit diffraction (a}n=1, {p) n=2. and (c)n=4. The direct image is seen in the lower portion, and the intensity distribution in
the upper pertion of each frame.

Fig 3. Two-scurce resolution for variable slit
clear separation, (b) narrower slit giving brg
intensity between peaks.

#h and fixed angular separation, the components as in Fig. 2. (a} wide slit giving
amponents and some overlap, and, (c) narrowest slit with a 10% dip in
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slit, after passing through the half-silvered
upper mirror used to reflect the first laser
beamn. It was then quite a simple matter to
vary the angular separation of the two
sources and follow the overlapping of their
respective diffraction patterns. Figure 4(c)
shows the Rayleigh limit and Fig. 4(d)
shows the sources at a smaller angular
separation.

Some brief comments on the differences
between Figs. 2 and 3 are in order. In
arranging the final picture it was deemed
desirable to maximize the ordinate of the
intensity profile by placing it along the
long axis of the television screen. The ver-
tical splay of diffracted beams used in the
first experiments (Figs. 2 and 3) was then
placed on the side opposite to the intensity
base line. In contrast, the later experiment
with rotating beams gave a horizontal splay
of diffracted rays. The diffraction pattern
was then picked up by the main camera,
displayed on a video monitor rotated 90
degrees to give a vertical pattern, and then
picked up by another camera whose output
was fed to the waveform monitor. The
pronounced histogram appearance of the
intensity distributions in Fig. 4 resulted
from this extra step, and is probably res-
ponsible for some spurious reflections or
haloes on the lower edge of the direct
mmages. In all cases the raw results are
presented without anv retouching
whatsoever.

It may be possible, as an alternative to
the method described, to use a dual-beam
oscilloscope, applving the colour camera
output to a Y input and the Z input simul-
taneously, switching the Z signal on and
off on alternate sweeps. This would give a
curve, rather than a histogram presenta-
tion, but would provide a portable and
_economical system.

WIRELESS WORLD JUNE 1981

Half silvered mirror

[[ese  FAAMAAAAAAAAA

Mirror

Variable width

vertical siit Screen

Fig 5. Schematic view of the assembly for varying the angular separation of two laser

sources.

We would like to thank the staff of our
Instructional Media Centre, especially
Jack Campbell and Rudy Dahl, as well as
Ian Cameron and Gary Smith of the Phy-
sics Department.
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LETTERS TOTHE EDITOR

MULTI-PATH
DISTORTION

Pat Hawker’s writings are always interesting
and to the point and his return to the question of
multi-path distortion in your April issue is no
exception. He cites the NHK study which re-
emphasises the sometimes underrated impor-
tance of these effects and quotes the German
IRT/WDR paper in the EBU Review, which
casts doubt on the wisdom of adding a vertical
component to existing horizontally-polarised
v.h.f. radio transmissions.

In the BBC we have of course studied the
EBU paper carefully, and perhaps anxiously, in
the context of our plans for v.h.f. development.
Broadly speaking, these plans aim at:

(a) Improving v.h.f. reception for users of
portable and car radios, while leaving re-
ception on fixed aerials unaffected.

(b) Filling gaps in our existing coverage by the
provision of additional relay stations.

(c) Provision of additional v.h.f. radio net-
works to avoid the current necessity of
sharing by different programme interests.

Addition of a vertical component, equal in
power to the existing horizontal radiation, is
intended to satisfy only requirement (a). If we
wished to benefit existing listeners with fixed
roof-level aerials, then a doubling of the hori-
zontally-polarised power would be better than
provision of a vertical component.

Pat Hawker, quoting the EBU paper, makes
the point that vertically-polarised signals are
more subject to long-range reflections, and this
is certainly true. Curves in the EBU paper
show, however, that with a horizontal receiving
aerial there is little (about 1 dB) increase in
distortion and stereo crosstalk with mixed-pola-
risation transmissions as compared with purely
horizontal transmission. In other words, a lis-
tener staying with his existing horizontal roof-
level aerial will be quite well protected against
multi-path distortions arising from addition of a
transmitted vertical component.

Turning now to car radio reception, the EBU
paper shows that with mixed-polarisation trans-
missions, received signal levels on a vertical rod
aerial are significantly increased, while the
transmitted polarisation makes little difference
to distortions arising from reflected signals. The
EBU paper, surprisingly, makes no reference to
use of portable v.h.f. receivers in the home.
With vertical rod aerials used in this case also,
the findings concerning car radio reception are
presumably applicable, although in a building
the received polarisations may be significantly
different from those transmitted. Certainly it is
BBC experience that a vertical component is of
considerable benefit to the home portable user,
and indeed there could well be a reduction in
multi-path distortion since the ratio of direct to
reflected signals would often be improved.

The EBU paper lays some stress on the poor
propagation of vertically-polarised signals, due
to diffraction losses: figures are quoted showing
vertical component received signal strengths be-
tween 3 and 6 dB less than the associated hori-
zontal component. The relative loss of vertical
component is said also to increase as overall
signal strength decreases, i.e. towards the limits
of the service area. In this respect, BBC findings
are at variance with the German experience: for

example, tests in South London on the circu-
larly-polarised Capital Radio transmissions
show no particular difference between horizon-
tal and vertical component propagation, nor any
relative vartations with overall field strength.

To sum up then, multi-path distortion is a
factor to be taken very seriously into account in
v.h.f. radio network planning. There are indeed
uncertainties as to the precise effects and bene-
fits of a vertically-polarised component, which
we have weighed up very carefully. Having
done this, we conclude that our initial de-
velopment at Wrotgam will bring significant
improvement in the overall reception of v.h.f. in
the South-East. As development proceeds in
other areas, users of portables and car radios
will reap similar benefits; but we shall seek to
reassure ourselves that multipath distortion will
not prove a greater problem in more rugged
terrain.

D. P. Leggatt

Engineering Information Department
BBC

London W1

Pat Hawker comments:

To such kindly criticism it would be ungracious
to cavil at mere technicalities! But I take the
opportunity of stressing, as I thought I had
made clear, that the viewpoints expressed in my
article were entirely personal, seen very much
from a “learning” situation. The vast majority
of broadcast engineers remain fully in favour of
mixed polarization, despite the German conclu-
sions. However: (a) the German trials used au-
dio tones at a maximum of 5kHz, Mitsuo Oha-
ra’s work indicates that distortion would have
appeared significantly greater had higher audio
frequencies been used; (b) in Takeda et al, “FM
Multipath Distortion in Automobile Receivers”
IEEE Trans on Consumer Electronics, vol. CE-
26, August 1980, the rather striking opening
sentence reads: “Multipath interference is one
of the most serious problems for mobile re-
ceivers”; and (c) the additional path losses of
vertically-polarized v.h.f. signals have been
shown, elsewhere than in Germany, to depend
very much on local conditions and to be most
severe where the path crosses coniferous trees
(not an outstanding feature of the South Lon-
don landscape!) — see for example IEEE Trans
Ant & Prop, vol. AP-28, No. 6, November
1980, where Frank H. Palmer’s measurements
in North-West Canada indicate that the pres-
ence of “trees and perhaps other types of
ground cover” not only increases path losses by
about 5dB at both v.h.f. and u.h.f. but also

greatly reduces cross-polarization losses, a factor,

that may prove significant in this context for
national coverage networks. Indeed it has been
recognised for many years that trees cause con-
siderable scattering and polarization shifts on
v.h.f. signals, if vertically polarized.

Nevertheless I share (with some personal re-
servations) Mr Leggatt’s hopes that in practice
mixed polarization will bring benefits to car
listeners without undue degradation of domestic
reception. Axeman spare those trees!

COMPUTER
ARCHITECTURE AND
PROGRAMMING

The photocopy of your February editorial ““The
new bureaucracy” having completed its tour of
the building and having arrived back at my desk
today has reminded me that I intended to com-
ment on it. It is fully in line with the refreshing
air of naivety that has blown through the
editorials lately and as such is welcome. The
more political essays have already been com-
mented on in your columns but [ would like to
add a few points to your attack on the Von
Neumann architecture and the “programming
bureaucracy.”

The application of the serial Von Neumann
architecture has been not only downwards to the
microprocessor but also, and perhaps more
inexplicably, upwards into the most powerful of
the computers available today: the array proces-
sors where parallel processing has been sought
only by connecting many Von Neumann serial
processors in parallel. This attitude can also be
found in designers’ reactions to the problem of
fault-tolerant computers; I work on the imple-
mentation of a computer-controlled telephone
exchange where 100% availability is essential:
clearly a case for parallel processing. The prob-
lem is, of course, solved by connecting a ple-
thora of serial processes in parallel: with no
resulting synergism.

The questions of the “programmer class” (to
which 1 belong) are explained when it is un-
derstood that programming is simple enough to
require no extensive training but, paradoxically,
cannot be carried out by most people. I have
met and worked with many programmers in my
time and have on occasions, normally when
recruiting, toyed with the puzzle of the (lowest)
common denominator. The only one seems to
be a certain ‘“‘childishness”; a willingness to play
games. Programming is mysterious because it is
one of the few occupations that, although
simple, cannot be done well by everyone. This
is enough for those who can build a mystique
around the profession to exclude those who can-
not. And once the mystique has been accepted,
as it clearly has by the general public, it is only
human nature to feel important if one is in the
chosen few.

C.W. Hobbs
Bern
Switzerland

“OPEN CHANNEL"
FREQUENCIES

The statistical report emanating from Philips
Research Laboratories, Redhill (February let-
ters), reminds me of the definition of statistical
analysis as being the drawing of a straight line
from an unwarranted assumption to a foregone
conclusion.

I assume that the monopole antennas
mentioned were in effect »/4 mounted on the
roof of the van, the roof acting as a ground
plane. The comparison between 27MHz and
958MHz operations was thus with antennas of
heights of 270cm and 8cm respectively. Hardly
a fair comparison’

waaww americanradiohistornscam.
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It would be interesting to know what is the
power gain of a.co-linear antenna for 958 MHz of
height 270cm.

I would like to see the tests repeated with, for
example, a simple slotted cylinder vertical an-
tenna (B.P. 515684 by A.D. Blumlein (1938) of
2) height (a mere 2 feet) having omni-direc-
tional horizontal polarisation at both transmit-
ting and receiving ends.

1.7.P. James
Pinner
Middlesex

MAGNETIC RECORDING

In the March issue James Moir states that the
problems of storing analogue signals on tape do
not differ in any basic way from the problems of
storing information in digital form on magnetic
discs. Although the principles of both are the
same, being bound by the same laws of physics,
I would submit that the problems are quite
different.

It is shown that loss of head-medium contact
produces intolerable losses for analogue re-
corders, yet all disc drives with any pretence to
access speed or transfer rate employ flying heads
which are typically 1/10 wavelength above the
medium. There is thus no wear mechanism.
Saturation recording is used, requiring no erase
or bias process, and the harmonic distortion
produced is of little consequence. These condi-
tions put rather different constraints on the
oxide and binder characteristics.

The phenomenon of peak shift distortion,
where densely packed transitions tend to spread
into less dense areas, requires special precom-
pensation — a problem absent in analogue tape
recording. Media defects in tape recorders re-
sult in dropout, which is seldom fatal, whereas
in digital recording a corrupt machine instruc-
tion could result, which is intolerable, and
therefore special hardware and software are
necessary in order to make surface defects
transparent to the system.

John Watkinson
Reading

I would like to clarify the interplay between
coercivity and remanance of magnetic tape coat-
ings as discussed in “Magnetic Recording Re-
view” by ]J. Moir in the March issue.

Coercivity has not increased as a by-product
of the search for increased remanence as the
article seems to suggest. The major problem
when trying to record short wavelengths at high
levels on tape is that the elemental “bar mag-
nets” laid down on the tape have low proportio-
nality factors or length/thickness ratios (i.e. they
are short and fat). Much of the field, conven-
tionally taken to circulate from N to S poles,
produced by such a magnet flows within the
magnet itself and its direction is such as to cause
partial demagnetisation, to an extent dependent
on the amount of the flux (i.e. the recording
level) and the coercivity of the magnetic
material. High coercivity materials require to be
driven harder by the record head as Mr Moir
says, but by the same token they are more resis-
tant to demagnetisation.

The maximum output obtainable from a re-
produce head at low and medium frequencies is
proportional to the tape remanence. Coatings
are achievable with high remanence, or retentiv-
ity as it is often called in the data sheets, but low
coercivity. The high frequency output of such
coatings at high recording levels is, however,
severely limited by demagnetisation. The mag-
netic medium is not saturated at h.f. in the usual
sense, but is simply unable to support its normal

remanent flux density due to the unfavourable
magnet shape. The effect is clear when one
compares typical cassette recorder frequency
response plots at the often quoted OVU = 200
nWb/m (Dolby level) and —20VU = 20 nWb/m
levels.

The various “high energy’’ tapes ameliorate
the problem by using particles with higher coer-
citivities than the 26kA/m (325 Oe) typical of
vYFe;03 but the retentivity of these more
recent tapes is not very different from the
100mT to 120mT (1000G to 1200G) of their iron
oxide predecessors.

One further point relates to the “grinding”
process mentioned by Mr Moir. The mixes
which are destined to become tape coatings are
milled to ensure thorough dispersion of their
constituents, not to grind up the magnetic parti-
cles! The chemistry of particle production is
largely orientated towards maintaining the aci-
cular particle shapes Mr Moir mentions. The
last thing a manufacture wants to do is to break
up the carefully grown particles during mil-
ling. Broken particles in fact exhibit low coer-
civity and are a particular nuisance from the
point of view of print-through.

7. D. Underwood
Wokingham
Berks.

The author replies:

The comments of Messrs Watkinson and Un-
derwood add some valuable information on the
details of tape coating design and digital
recording techniques to my contribution on
magnetic recording. Having spent some early
years involved in the problem of keeping replay
heads in good contact with magnetic tape I have
often admired the skill of the designers of disc
data recording equipment in being able to hold
the replay heads so consistently close to the
rotating disc and yet out of contact.

I do not think that there are any really signifi-
cant differences on points of fact in any of the
aspects they discuss, but just differences that
reflect our respective professional involvements.
Fames Motr

WW IN 1915

Hugh Pocock’s mention in April letters that he
was not editor of Wireless World between the
years 1914 and 1918 prompted me to look out
my copy for April 1915 and indeed the editor’s
name never appears in that issue.

It is interesting to note that even in those
early (and wartime) days the magazine, while
soundly technical, was not without humour.
The following appeared under the heading
“War Notes”:

“Kindness of British Tommies
On several occasions recently our soldiers have
helped the German aeroplane operators to get a
good earth. Strange to say, the operators, when
picked up, have shown very little gratitude.”

Again we have:

“*Misconception of Wireless Possibilities
Two German workmen had been arrested as
spies. and there had been discovered, hidden
beneath the hearthstone of the kitchen in their
two roomed (Glasgow) tenement house, a com-
plete wireless installation capable of transmitting
messages to Berlin.

“Mr Gibson comments that it is possible to
send wireless messages as far as from here to
Berlin, but not with apparatus that can be
stowed away beneath a kitchen hearthstone — or
even contained in a large room.”

The issue is full of excellent photographs and
cartoons — possibly as padding since there must
have been severe restriction on technical arti-
cles.

G. Fohnson
Livingston
West Lothian

STOP COMMENT
ON THE USES
OF ELECTRONICS?

I have been dismayed for some time at the
damage done to the high reputation of Wireless
World by the political take-over of your editorial
and correspondence columns. This has lately
turned into a party-political take-over, and im-
pelled me, against all my inclinations, to join the
correspondence.

In doing this, I believe I may be representing
the great majority of the readership, who, as
correspondents, will remain grossly under-re-
presented in comparison with the relatively few
political activists.

No one disputes the importance of the issues
raised, nor the necessity for them to be critically
considered. What you and your politically activ-
ist correspondents seem to miss, however, are:
(a) the issues are raised in the press, radio, and
television — volubly, voluminously, stridently,
incessantly and some would say ad nauseam;
there is not the slightest need to recruit the
pages of Wireless World; (b) your readership does
think about and consider these issues at least as
much and as deeply as by the activists, without,
however, wearing their hearts on their sleeves.

May I beg you, therefore, to keep the discre-
dited world of politics out of Wireless World, and
to stop trying to push your bleeding heart down
the throats of your readers.

R. 1. Baker
Newton Abbot
Devon

I have been interested to read in recent issues
some protests about controversial political mat-
ters being introduced into the pages of Wireless
World. My own contributions have been contro-
versial but were certainly not intended to be
political since my own opinion is that I doubt
very much whether the problems of this country
and of the world are going to be solved by
politics as we know them at present.

I suspect that this is another attempt to stifle
legitimate discussion of subjects which are of
concern to us all, whether engineers or not, but
more particularly to engineers because we are
expected and usually able to deliver the goods
(or the bads as the case may be) in the modern
world.

Personally I have never been able to split life
up into sacred and profane parts whether in the
matter of my professional or my spiritual life.
To me life is a unity, [ do not do my daily work
just for the money, handy though it is, but also
because I believe that it will be of benefit not
only in this country but also world wide to some
extent.

It seems to me that Wireless World is an en-
rirely suitable place where we should be able to
discuss as concerned electronics engineers
national and international matters of impor-
tance. These matters are at least as important as
the adverts and no one seems to object to these.
Wilfred Lavcock
Abingdon
Oxon
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INTERFERENCE FROM
MICROS

With reference to Hugh Ford’s letter in the
March issue, 1 would confirm strong interfer-
ence from the Pet 3032 computer on radio and
Band I television reception. It is impossible to
use a scanner receiver when the Pet is operating.
F. Bruyndonckx

Herentals

Belgium

In March letters Hugh Ford complained about
interference from microelectronic devices in
toys, trainers and so on. Might I draw his atten-
tion to a bigger nuisance, namely television line
timebases? The Home Office have seen fit to
ignore the interference from television sets, pre-
sumably because they feel impotent to deal with
such a source. Aren’t they (the Home Office)
similarly impotent vis-a-vis microelectronic de-
vices? Any shortwave listener would doubtless
welcome the compulsory screening of televi-
sions and computers and anything else that os-
cillates as part of its normal operation.

L. 7. Devaney

London W3

ETHICS IN ACTION

I have read every issue of Wireless World since
about 1935, and have subscribed since 1945.
Your November editorial coincided with my
notice to renew my subscription for 1981. When
I consider the number of electronics engineers
who died in the course of ensuring that you
should have the freedom to write material sug-
gesting that electronics engineers eschew de-
fence research, I grow thoughtful — so thought-
ful that I am now cancelling my subscription.
D. J. Dewhurst

Electrical Engineering Department

University of Melbourne

Australa

I note that your “Microchips and megadeaths”
editorial in the November 1980 issue is still
causing comment. Mr J. S. Linfoot (April let-
ters) scems to believe that the defence electron-
ics engineer has only the dole as an option.

My personal experience does not bear this
out. I used to be a microwave engineer heavily
involved in major military contracts. After years
of growing disquiet, I found myself being
pressured to work on a project I found totally
unacceptable: a military communications
system for the South African Arms Bureau.
This had slipped through a loophole in the arms
embargo. I blew the whistle and resigned. Yes, |
did spend six months on the dole; extensive
national publicity did not help the job hunting.
However, within eighteen months 1 was de-
signing again, and have been since. but exclusi-
vely for peaceful purposes. No doubt my deci-
sion cost me money, but it did cause the
loophole to be blocked. More to the point, I can
now work without fear of the consequences for
us all.

I feel that anyv engineer of use in military
technology is likely to find himself to be of equal

value to an employer producing equipment of

real use to society. The choice exists.
Fock Hall

Braintree

Essex

AERIALS OF LIFEBOAT
SETS

A. K. Tunnah (March letters) asks for informa-
tion about the performance of low powered
ships’ lifeboat transceivers during actual distress
conditions at sea. I can provide the following
examples:

(a) The survivors of the Schiedijk, from a life-
boat, in conditions of sleet and snow and rough
seas, maintained contact with Tofinoradio (Van-
couver Island) from a distance of at least 150
nautical miles on 500kHz using Radio Holland
portable equipment.

(b) On the other hand, the radio officer of the
Lebanese sheep carrier Farid Fares, which sank
off the Australian coast in March 1980, wrote:
“I attempted to contact other vessels with the
life-boat set, but was unsuccessful. The set ap-
peared to load the aerial on 500 kHz and 2182
kHz satisfactorily, but after a short period of
time water was all over the insulator . . .

What might be achieved with the 4 or 5 watts
available would seem to depend on the quality
of the aerial. As Mr Tunnah mentions, the aerial
most commonly provided is only a short tele-
scopic mast or a bit or wire hung on a pole. It
seems likely that the Schiedijk equipment had a
long kite or balloon supported aerial and a well
shielded insulator.

It is not only lifeboats that suffer from inade-
quate aerials. J. J. Boyd (December 1980 let-
ters) had to feed 1.5kW into two 9-metre
lengths of wire, the electrical equivalent of try-
ing to pump 10,000 gallons per minute through
a Ya-inch leaking pipe. It is absurd that on a
supertanker a quarter of a mile long it is “im-
possible” to hang up a good aerial because
“there is no room”. Similarly, balloon or kite
supported aerials should be provided with all
lifeboat equipment.

Fohn Wiseman
London E3

TWINS PARADOX OF
RELATIVITY

I was surprised to discover that Wireless World
had, without giving me prior notice, published
an article bv the late Professor Herbert Dingle
“The twins’ paradox of relativity” (October
1980 issue) in which my name is frequently
mentioned. I do not think it was wise to publish
the article: Professor Dingle died in 1978 and
cannot defend himselt if the controversy which
he aroused is started up again.

Professor Dingle’s article asserts that there
has been a general lack of published debate on
his critique of Special Relativity, and goes on to
describe this as a “‘scandal”. From the article it
would appear that, at least by implication,
Professor Dingle believes me to be party to this
“scandal”, as I did not publish my replies to his
criticisms in 1977. Sir, too much has alreadv
been published on the Dingle question, and the
time is long past to call a halt to this whole
business. I was the last, and one of the least
distinguished, of a 20-vear long succession of
physicists who answered, in public or in private,
Professor Dingle’s questions about Special Rela-
tivity. These scientists did not convince him of
his errors and, not surprisingly, neither did I. In
the panel accompanying his article, Professor
Dingle is described as an expert on relativity.
My first, succinct answer to his question was
couched in terms intelligible to any physics un-
dergraduate, yet he dismissed it as “‘technical
jargon”. I then expended a lot of time. effort,
and paper in explaining my answer in non-tech-

nical terms. I was unable to establish the ground
on which Professor Dingle rejected my explana-
tion. Before corresponding with him, I carefully
read Professor Dingle’s book and examined all
the published literature on this point. Despite
complaints about the debate being stifled, very
many papers have been published. I emerged
from our correspondence with a much deeper
understanding of Special Relativity, and an
unshakable conviction that Professor Dingle’s
criticisms are wholly without foundation.

Apart from the personal benefit of my
deepened understanding, our correspondence
discovered nothing new or original on the ques-
tion. We were as far from agreement at the end
as we had been at the beginning. It therefore
seemed futile to me then to publish another
tract on a subject which had been well-venti-
lated in the literature. I am still of that opinion.
Most academic journals have for some vears
rightly viewed the matter as settled and re-
garded more discussion of it as a waste of paper.

Professor Dingle was a distinguished histo-
rian of science. He started to question relativity
after he had re-read Einstein’s first paper on the
subject. Although I do not have German enough
to verify this myself, it may be that there is an
error or ambiguity in one of the examples
Einstein gave in the paper (comparing clocks at
the north pole and the equator). Instead of re-
garding this, if it be true, as an interesting in-
sight into how Einstein himself had not fully
thought out the implications of relativity at that
time, Professor Dingle chose to regard that
paper as a canonical definition of the theory and
used it as the spearhead of his attack. As the
discoverer of a possible mistake by Einstein,
Professor Dingle might have written an illumi-
nating chapter on the history of science; as
Einstein’s dogged, but mistaken, critic, he has
written himself into that history.

His struggle against the scientific estab-
lishment lasted over 20 vears. By his energv and
persistence, he tempted many scientific
heavyweights to step outside their narrow fields
of expertise and commit themselves to print in
simple everyday terms. Some were wise enough
to resist this temptation and, like Nobel prize-
winner Max Born, couch their answers in tech-
nical terms whose meanings were precise and
well-defined. Some of those who did venture an
answer in lavman’s terms tripped themselves up
on the imprecision and ambiguity of everyday
words. In the face of a critic who scrutinised
every word as a theologian does the Bible some
scientists showed themselves to be very poor
writers, and Professor Dingle triumphantly at-
tributed the obscurities of their explanations to
the contradiction he claimed to see in the
theorv. Where then can one turn to for a defini-
tive statement of the theory? Not to the original
papers — for as we have already seen these are
the first published thoughts on the subject, and
second thoughts may change the author’s mind;

or can we look to the textbooks — for some of

ese are well-written and some badly, thev are
all written for different readerships and their
function is to teach, not to define. This lack of a
simple verbal expression of the theory is not
fatal as it might seem, for science is not theo-
logy; scientists criticise theories by performing
experiments, not by examining texts as if they
were Scripture.

In my case. the language of relativity 1s
geometry, not English or German. There is a
double irony here, tor Professor Dingle's own
critique is formulated in everyday terms and he
has himselt tripped up on the imprecision of our
normal vocabulary. Professor Dingle was quick
to point out verbal errors by his opponents, yet
his criticism of relativity is itself founded on a
confusion of language. Perhaps the whole issue
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of how a scientific theory can be properly ex-
pressed might form an interesting research topic
for some future historian or philosopher of
science.

Professor Dingle did not succeed in conquer-
ing the citadels of science. The measure of his
failure was the length of his struggle. For what
happened to all the bright research students
who were young in the 1950s when Professor
Dingle first published his criticism of relativity?
Some are now Nobel prizewinners, but the prize
which they won is recognition of many vears of
painstaking labour — albeit illuminated by oc-
casional flashes of inspiration — in the patient
obscurity of a specialised field of physics; no-
one of this high calibre was attracted by the
thought that, if a physicist demolished
Einstein’s relativity, his name would overnight
become a household word. The scientific estab-
lishment of the 1950s might have had a vested
interest in opposing change, but the younger
generation then did not. Other ideas have been
overthrown in the last 20 vears, but relativity
remains. Yet what credit, what fame, would
have accrued to the physicist who dethroned
Einstein! That no young student over the last 20
years has seen the chance to make his name by
developing Professor Dingle’s ideas is eloquent
testimony to the erroneousness of these ideas.

In the commentary which accompanies
Professor Dingle’s article, Professor McCaus-
land poses the questions ‘‘Why not discuss rela-
tivity?” and “Why is criticism of relativity so
resented?””. I have deliberately chosen in this
letter not to discuss relativity but to treat this
whole business as an episode of historical in-
terest. The Special Theory of Relativity is as
well established as the theory that the earth goes
round the sun. Both theories have consequences
that are contrary to commonsense: for example
it is a matter of elementary observation that the
earth is flat and stationarv and that the sun
moves round the earth — it requires many
precise experimental measurements and a
sophisticated theoretical apparatus to arrive at
the opposite (and correct) conclusion. Professor
Dingle’s criticism was not as crude as this
example, it merited some attention: it has re-
ceived too much.

No journal would be accused of suppressing
criticism if it ignored a paper asserting the earth
was flat, there is no scandal in refusing to pub-
lish papers on the geocentric theory of the uni-
verse; in the same wayv, there is no scandal in
refusing to discuss further Professor Dingle’s
critique of relativity.

Criticism of relativity is not resented, only the
vain repetition of an empty argument is irk-
some. Like everv other scientific statement, re-
lativity (both special and general) is at the mercy
of future experience. Sooner or later an experi-
ment will crop up whose result will be incom-
patible with relativity and a new theory will be
devised to replace it, just as Einstein’s theory
replaced Galileo’s. And just as there was a long
struggle against Einstein’s relativity, a struggle
in which Professor Dingle was the last protagon-
1st, so the scientific establishment of the future
will fight against relativity’s successor. If the
academic journals of the future display to the
new theory, when it arrives, the tolerance they
have shown to Professor Dingle, the scientific
establishment ot the future will lose that fight.

Too much has been written on this matter
already. Please, let it rest.

Thomas D. B. Wilkie
International Atomuc Energy Agency
Vienna, Austria

The above letter. and those of other readers who have
responded 10 Professor Dingle’s article. will be dealt
with in a composite replv by Protessor McCausland in
the nextissue, — Ed.

AUDIOKITS

As a manufacturer of hi-fi kits I feel I must
comment on the points raised by Mr M. J.
Evans (November letters) and Mr M. G. Taylor
(March letters) questioning the value and
worthiness of these kits.

I would agree with Mr Evans that, generally
speaking, hi-fi kits should be avoided. Some
kits that I have come across seem doomed to
failure — the basic design being unsound. Many
kits advertised in electronics magazines arise in
the following way. An enthusiastic constructor
‘designs’ a circuit configuration, and produces
one-off, at most a few off, to test the design.
The next step is that a component supplier will
then be offering Kkits of the published design,
with commonly available parts. The problems
arise in many areas. One needs to produce a
fairly large batch to be sure that h.f. instability
will not occur with a set of ‘worst case’ compo-
nents. Next, a change of manufacturer of
semiconductors for instance (even of the same
transistor number) can give similar problems. It
is worth remembering that ‘bulk’ transistors
contain dead or u/s devices — and I don’t know
how the amateur constructor is expected to lo-
cate them. Lastly, having built the kit the con-
structor often has the suspicion that it may not
be 100% perfect — but without good test gear
he does not know.

Suppliers of non-assembled p.c.b. kits have
very little obligation in law to give any sort of
back up service should a kit of parts be non-
functional. Suppliers often take the attitude that
‘correctly built’ the kits always work — the logic
thus extends to point that all repairs must be
paid for, sometimes referring the customer to an
independent firm specialising in repair work.

The pre-assembled p.c.b. type of kit gives the
customer the assurance that this major item of
the kit is fully tested and carries a guarantee to
the minimum of that required by law in the
‘Sale of Goods’ act, if not more so by many
manufacturers.

To conclude I would agree with Mr Taylor
that the constructor should have basic
knowledge of electronics and should choose and
build with care.

B. E. Powell
Crimson Elektrik
Leicester

ENERGY FROM SPACE?

I enjoyed reading M. G. Wellard’s ‘“Apprecia-
tion of James Clerk-Maxwell” (March issue)
with his penetrating analysis of modern theoret-
ical physics. The criticisms he makes in a gen-
eral way were clearly in Vallée’s mind when
he developed his uniform field theory referred
to in my earlier article (October 1978 issue).
Vallée starts with a model of space and, in
view of the obvious presence of various forms of
electromagnetic waves, he makes the assump-
tion that all the energy in space, including gravi-
tational energy, is in an electromagnetic form.
Realising too that the mathematical equation
relating to the waves are continuous and that the
superposition of waves would eventually lead to
infinite values of the field, he postulates that
there is an upper limit of field at which the
properties of space alter so as to prevent any
further increase.

With these two assumptions added to Max-
ell’s theory he develops a comprehensive unified
field theory which furnishes the results gener-
ally accepted from other theories but without
their contradictions, and also contains many
new features, such as physical models for the
photon, electron, fundamental particles, the

origin of cosmic rays, and the dual nature of
light. However, the most important prediction,
which could have a profound effect on our
future, is the possibility of reconstructing B
radioactive elements without using the energy
they liberate on disintegration but by absorbing
energy directly from the electromagnetic gravi-
tational medium.

There has long been some evidence that
energy could be obtained from space. In 1927,
Wolfgang Pauli observed the apparent violation
of the law of the conservation of energy in the
.case of PB-emissions. In 1931, Niels Bohr
stated that the concept of energy appeared to be
inapplicable to sub-atomic phenomena and that
in the sun and the stars energy appeared to be
provided from nothing. The energy unbalance
in the case of B-emissions was attributed to the
presence of a new particle — the neutrino; but
attaching a name to the phenomenon does not
help to explain it.

The ultimate test of a theory is its ability to
explain existing experimental results and to
predict new ones which are capable of experi-
mental confirmation.

According to Vallée the first experimental
evidence was provided by the production of § -
radiation of six million electron volts in the
torus of the “Tokamak” nuclear fusion equip-
ment at the Kurchatov Institute. Similar results
were obtained in a specific experiment made
with a Tokamak torus at the Department of
Plasma Physics, C.E.N., in 1974.

Then what he believes to be the most startling
confirmation is provided by the explosion of the
French atomic bomb at Mururoa on 25th July,
1979. Its effects, including the emission of an
enormously intense electromagnetic wave, were
quite different from those of any previous explo-
sion.

Vallée had hoped that his idea might lead to
the deveolpment of a safe, cheap and universally
available source of energy which could provide
mankind with a hope for the future. His work
was discouraged but there is now the suggestion
that it has been developed in secret to provide a
new weapon of destruction. It is to be hoped
that we have some scientists who are sufficiently
open-minded to study Vallée’s theory and its
possible application to the peaceful production
of energy.

L. Essen
Great Bookham
Surrey

Reference
1. R. L. Valle'e. Synergetigue (Bulletin of the
S.E.P.E.D.) No. 28, Jan./Feb. 1981.

PAYING FOR GOODS

Perhaps the “large public utility”” which Mixer
was referring to in Sidebands of February 1981
was British Telecom. I met recently the same
situation as the engineer he mentioned, in being
unable to persuade a supplier to send the goods
until payment had been received and being un-
able to get the Post Office to part with the cash
until I had signed for receipt of the goods.

The first time I took the risk myself and
signed in advance, but then I asked the clerical
person if there was a better way. He explained
that I only had to ask the supplier for a
proforma invoice and payment would then be
made immediately.

I tried it and it worked. Where there’s a will
there’s a way.

Brian Castle, G4DYF
British Telecom
London WC|
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INVENTION OF STEREO
RECORDING

In the UK the engineering profession has long
attributed to Alan Blumlein the invention of
many basic concepts, including the 45/45
system of stereo recording.

My fellow readers will be aware of the issue of
some recordings by the Bell Telephone
Laboratories of experimental work done be-
tween 1931 and 1932, which includes stereo disc
recordings made at the time. A friendly dispute
has arisen between myself and an American
colleague in which he avers that the Bell work
predates that of Blumlein’s, both in a practical
sense and the basic patents.

Now I have been very carefully through all
the evidence and in my mind, the information
on Blumlein’s work is quite explicit; on the
other hand, that from the Bell Laboratories
which makes no mention whatsoever of work
done elsewhere, is obfuscatory in the extreme.
The demonstrations do not mention whether
they were 45/45 or hill and dale and whilst the
patents do mention the 45/45 concept, their
relevance to stereo recording is somewhat
vague.

However, | am attempting to keep an open
mind and I am sure that we would all wish to be
fair to Alan Blumlein or, if it turns out to be so,
to the work of A. C. Keller at Bell who may not
be getting the public credit he mav.deserve. So
may I appeal to my historically knowledgeable
fellow readers to come to the rescue and settle it
once and for all?

Reg Williamson
Norwich

PICKABACK SPARKS

I find that the very diversity of content in the
letters published in Wireless World provides far
more stimulation than the very worthy articles
which sandwich them. The three letters on
pickaback sparks (November, March and April)
served to remind me that I have never at-
tempted a literature survey on the triggering of
arcs and sparks; and it would certainly be of
interest to establish any contribution it made to
the technology of early wireless transmitters.
Use of an air blast in a.c. discharges goes back
well before wireless usage, to Tesla and to
Thomson in the 19th century; and it would not
surprise me to find that all the possible varia-
tions of series and parallel triggering techniques
go back a long way too. Certainly, when I was
developing light sources for high speed photo-
graphy in the 1950s (e.g. Four. Phot. Sci. 10
(1962), pp. 271-9) it seemed almost impossible
to invent anything that didn’t derive from the
work of Mach, or at least Cranz, both pioneers
in ballistic photography. My only advantage
seemed to lie in the greater variety of available
electrical components, and more and better in-
sulating materials; so that series and parallel
triggering transformers, triggered gaps etc.
were either easy to get made in the workshops or
could be purchased.

Books like “‘High Voltage Laboratory
Techniques” by Craggs & Meek on the library
shelf, and the later compilation by Frungel,
made triggering sound easy enough; but sym-
pathetic discharging of multiple gaps was not
unknown. Despite this, I didn’t experience the
cascade catastrophe of John T. Lloyd until the
early sixties; the company electrician was both
pardonably annoyed and slightly incredulous
when he came to mend the fuse. Co-users of the
laboratory were even more disenchanted by the
noise from my open air-gap discharges; a tip

worth remembering is that the Marconi Com-
pany enclosed one of their marine spark-gaps in
a stout wooden box. I put mine in a large bore
Pyrex tube and closed the ends with loose corks;
the result was a quiet pop instead of a loud
bang, followed by bad language as I searched for
the corks.

Desmond Thackeray

Music Department

University of Surrey

Guildford

LOGIC DIAGRAMS

It is unfortunate that the common usage term
Nor means (a) Or the statements and then (b)
invert the result, rather than the other way
round. The logic gate which did (a) an Or fol-
lowed by (b) an Invert was therefore correctly,
but most unfortunately, called ‘“Nor” (rather
than the more accurate Orn):

A A
BooA
B

B 0 1

Had there been no common usage term Nor,
we would have called the gate below a Nor.

A A
B- 1 1

I am old enough to remember my horrified
reaction when the bastard term Nand began 1o
be used 1o mean, not the expected Invert fol-
lowed by And:

o i

T

B

but rather And followed by Invert:

A
B @
[

A A
B ¢ 1 }——
B 1 1

I knew then, in 1960, that we would have to
pay for this slovenly development in our termi-
nology. We're paying for it now. See Wireless
World, February 1981, page 50.

Changing the subject a little, Tony Cassera’s
article in November 1980 should have refe-
renced U.S. MIL STD 806B, which originated
the philosophy he described. (I am willing to
supply copies of this standard at cost. The
controlling committee refuse to do so, having
merged it now with the very much inferior
A.S.A. standard. However, U.S. MIL STD
806B, the best standard in the world, remains
the de facto world standard. For the worst, see
British Standards.)

Ivor Can
St Albans
Herts

FAILURE OF DISTRESS
SIGNALS AT SEA

Mr J. J. Boyd’s letter in the December 1980

-issue states: “This is only an emergency installa-

tion and is a back-up to the ship’s main m.f.
transmitter which, today, has a p.e.p. output in
the region of 1.5kW.”

It may be that the main transmitter on Mr
Boyd’s vessel does have a p.e.p. output of
1.5kW on m.f. I think, however, if he refers to
the specification for his main transmitter he will
find that on m.f. in the Al mode of transmission
(c.w.) it has a power output of 500W, and in the

A2H mode of transmission (m.c.w.) the power
output is 320W. The designation p.e.p. usually
-refers to s.s.b. A3A or A3] modes of emission
used on the h.f. bands, and on h.f. s.s.b A3] on
4, 6, 8 and 12MHz, the main transmitter does -
have a p.e.p. of 1.5kW. But s.s.b. A3A or A3]
modes of emission are not used on the m.f.
bands. A2H m.c.w. is the usual mode of emis-
sion on m.f.

Personally, I would not share Mr Boyd’s opti-
mism that in most emergencies at sea the ship’s
radio officer would have access to his main w.t.
transmitter, this being either supplied by power
generated on-board by the ship’s main or emer-
gency generators. In any emergency at sea,
there is a fifty/fifty chance of all locally gener- |
ated power failing, particularly in the case of fire
on-board, thus placing complete reliance on the
battery powered emergency transmitter. ]
- I would concur, however, with Mr Boyd,
regarding his remark on the comment of one
shipping superintendent on costs, at being
asked ‘‘to foot the bill for a re-designed aerial
system”. Such remarks by the ship owner or
those he employs ashore are typical. Without
doubt all ships do conform to the statutory
safety rules and regulations, and so long as they
do that seems all the owner is concerned about.
But one can only ask, is there not room for a
complete revision and up-grading of these regu-
lations? This to include all the electronic equip-
ment carried by ships, whether such equipment
be compulsorily fitted or not. It makes one
wonder, do ship owners write SOLAS (Safety of
Life at Sea) as $O£A$? Is the ship owners’ lack
of response to recent letters in WW to be taken
as a measure of their interest or concern?

The letter of Mr P. J. W. Sawyer (December
1980) seems to imply that not all aerial insula-
tors are kept clean. This may or may not be so.
All I can say is that the losses of power referred
to in my letter of May 1980 occurred with clean
insulators. The answer to this problem lies in
the better engineering design of ships’ aerial
systems.

A. K. Tunnah
Sydney
N.S.W., Australia

CURRENT DUMPING
ANALYSIS

Mr Malvar’s article on current dumping (March
issue) appears to assume that the output im-
pedance of the non-linear amplifier (B) is zero.
In the common case where B is a push-pull
common collector stage this will not be true for
small signals.

In fact his results are independent of this
assumption, as I am sure he realises. Using his
notation

V|=A(VS—kV2)

Vo Vi 'V

R, Ry Ry
Vo AV 1 k

and hence ~0=*S+( S _A )Vz
R, R; \Rs R

When kA=R3/R4 the gain is ARy/R3 and is
independent of V.

Mr Malvar’s use of “B” as a non-linear
operator is mathematically unsound since it
leaves the question of the amplifier’s output
impedance undefined. The analysis above
shows that his results are true in any case.

K.G. Barr

University of the West Indies
Bridgetown

Barbados
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Electronic thermometer

Simple sensing diode provides accurate and reliable temperature measurement

by A. S. Henderson

Although several designs for
electronic thermometers have been
published, most of these have either
been complicated or low performance
devices. This design has been kept
simple for reliable operation, and
offers an accuracy within 1% of f.s.d.

The most important part of an electronic
thermometer is the sensing device which,
in most cases, should be small, have a low
thermal capacity, generate a large signal,
respond linearly to temperature variations,
abstract or dissipate very little energy and
have a long life. Several devices such as
thermistors, transistors and special i.cs
were considered, but the most attractive
device appeared to be a miniature signal
diode. It is generally accepted that, with a
constant current, the forward voltage
across a silicon diode reduces by 2mV per
degree increase in junction- temperature.

This can be expressed as

AV = EI"V{
q

where % is Boltzmann’s constant and g is
the charge on the electron. As k and g are
fixed, the change in voltage must be
linearly connected to temperature, and the
physical constants of silicon give 2mV/°C.
To test this parameter, six batches of
100 miniature signal diodes were evaluated
as shown in Fig. |, using a 9 10 15V d.c
supply connected in series with a 10k}
resistor, a multimeter and a diode. The
diode under test was cycled from 0°C to
100°C with a forward current of exactly

II 10k mA

Yly DM

9-15v
dc

Fig. 1. Test circuit to measure V.

ImA at 0°C. As there was no detectable
change in forward current, this was as-
sumed to be constant. The forward voltage
drop, Vg, of each diode was measured at
ambient temperature to record the spread
in V¢ within a batch. These values were
grouped in 5SmV steps, and the distribu-
tion of Vywithin six batches of 100 silicon
devices is shown in Fig. 2.

From each type, two devices from the
outer distribution spread, ignoring the odd
wild values, and three from the central
concentration were assembled into probes
and tested for Vyat 0°C and 100°C. The
correlation between Vi at 0°C and the
voltage excursion, AV over 100°C for four
types is shown in Fig. 3. The IN3063,
1544 and 1N4154 showed no apparent cor-
relation and have been omitted.

A batch of germanium diodes, type
IN3470, was also tested and Fig. 4 shows
the distribution of V{amb) for these de-
vices. An ideal device, indicated in Fig. 3
by a dotted line marked 2mV/°C, has a

.0
g 1IN3063
+ - o
, T, =17°C

30

3220
10 1
0 L]

T T T
590 610 630 650 670
Ve mV ot Ip = 1mA

ING1SL
— td
1;\ =18°C

’

ING1L8
- 6o
1;\ =155°C

1S44
- o
TA- 175°C

P g

NG 151
= o
1;\-18 C

BAX13
TA:1S-S C

Fig. 2. Distribution of Vi (amb) for six types of silicon diode.
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Fig. 3. Correlation between V¢ (0°C) and AV
(100°C).

horizontal slope which is independent of
Viat 0°C. The closest slope to the ideal is
shared by the BAX13 and 1N3470 silicon
and germanium devices respectively.

From the distribution figures it is clear
that very few diodes in a batch of 100 will
give an exact 200mV excursion for a 100°C
change in temperature (180mV for the
1N3470), therefore the range of the indica-
tor needs to be adjustable. If the 0° and
100° readings are set by potentiometers, it
is possible to achieve accurate and reliable
temperature measurement.

The circuit shown in Fig. 5 uses a diode
sensor with its anode connected to OV and
a- ImA bleed resistor to the negative
supply. The junction of the diode and re-
sistor feeds the non-inverting input of an
op-amp, and the inverting input is connec-
ted to an identical negative voltage from
the set -0°C cermet potentiometer.
Therefore, with the circuit adjusted, when
the diode is at 0°C the output from the op-
amp is OV. As the temperature is increased
Vi at the non-inverting input reduces, i.e.
becomes more positive, and the output
goes positive. A closed-loop gain of around
5 gives an output of about 1V. If a ImA
meter is connected from the output via a
1k potentiometer to 0V, the 100°C signal

51

e Fig. 4. Distribution of V¢(amb)  ( +V
for a germanium diode. Set to
- 100°
60 \
" T . . >——j mA i
50 - Fig. 5. Basic indicator circuit.
g ® ov
Set to R,
404 0° — AN —@
2 Ig l
304 N34T0 mA | TmA
[Gel
20
R, %
10 N S
0 B
260 280 300
VF mv AT IF 1mA
*Vret _+20 to 30V
{60mA max) |
R1< 33 i
V+ V
oV g
v Ny o= 1000y
1k (25 m)A ref out
- max L 1/\/\/\-0
3K3 23 10
s
RZ 3k N.I Inv. Tk2
V- FC
l—| 6k8
Ry = 1k8 ~Vref 100p

Fig. 6. Stabilized power supply. The resistor network allows adjustment of the positive rail

to exactly twice V.t

can be adjusted for f.s.d. Alternatively,
f.s.d. can be set for any intermediate out-
put to give a wide choice of scale values.
Other meter sensitivities can easily be used
by altering the value of the set —100°C
potentiometer.

To avoid problems with drift, the in-
strument requires a regulated power
supply as shown in Fig. 6, which also
provides a temperature-stabilized refer-
ence voltage of around 7V. The V. termi-
nal is used for OV and is connected to

+72v
{ O AL
b A
K
v——j 620
12701
o - ov
0, & BAX13 < Tk A ¢ _—
Y Y N30 J 6k8 0
2 1k2 )
11 .
+ <, 6k8
%6[(8 6k8
> -7V
BAX13
{1N3470)

Fig. 7. Prototype circuit using a silicon or germanium diode.

waann amaricanradiohicton, oo

earth. The main regulator controls the po-
sitive rail at double V.; The complete
circuit shown in Fig. 7 uses an alternative
voltage adjustment network which pro-
vides a smoother and less critical adjust-
ment of the output voltage.

For battery operation in a portable unit,
the 723 regulator cannot be used because it
requires a 9V input and a slight voltage
drop causes trouble. The circuit in Fig. 8
overcomes this problem by using a 7V2
and a 3V6 Zener diode for stabilizing the
positive and OV rails respectively. One
drawback, however, is the loss of tempera-
ture compensation provided by the 723.

In applications which require a switched
output, such as the control of a heating
element, a simple modification is to re-
move the feedback network from the op-

+36V
250

12 -

1

1

OV——JD % 9v2 L9V
1
% 3V i

Fig. 8. Simple regulator for a battery
supply.
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amp in Fig. 7 and use it as a comparator.
However, because the change in tempera-
ture is proportional to temperature dif-
ference, the probe will not quite reach the
ambient temperature and over the last
fraction of a degree the output changes
very slowly. This will cause the op-amp to
oscillate for several seconds before
switching and may permit switching by
thermal noise. Introducing hysteresis by
positive feedback is an effective way to
stop the oscillation, but this produces an
unacceptable dead band. The problem can
be overcome by using a dual op-amp with
one half connected as in the original circuit
and the output signal fed to the second half
connected as a comparator with positive
feedback. As the output signal is more
than five times greater than the input, the
dead band is reduced to less than 0.5°C.
The combined indicator and comparator
circuit is shown in Fig. 9. In the prototype
some 741 op-amps did not switch off the
transistor. If this occurs, a signal diode
should be connected in series with the
emitter to raise the base voltage.

Because this is a low-gain, low-im-
pedance circuit, construction is not critical
and earthing the OV line enables a cheap
and simple probe to be assembled as
shown in Fig. 10. To prevent mains hum a
screened lead should be used with the
probe.

Multi-channel operation

As explained earlier, diodes of the same
type do not exhibit exactly similar charac-
teristics so multi-channel operation is not

WIRELESS WORLD JUME 1981

C & [~
Screened
phono plug
Brass eyelet
. Heat - shrink ll\'-\
Diode /sleeving W ; EIEEI
v f a_F —
[ - ,D;
Sélder Sotder Solderj
Lmm thin walt

brass tubing

Fig. 10. Temperature probe assembly.

straightforward. Using several meters or
cermet potentiometers is expensive, and

‘wire-wound types suffer from poor resolu-

tion. Matching the diodes provides a low-
cost solution and the test circuit in Fig. 11
enables the devices to be sorted into
0.5mV or 0.25°C groups very quickly. The
test circuit does not measure V§ directly
but the differences in Vg compared with a
preset value, which permits the use of the
most sensitive voltage range.

When switching two or more probes at
the input to the indicator circuit, the
switch must be a make-before-break type
so that the op-amp input is always connec-
ted. For special applications it is easy to
modify the circuit. Closely matched op-

= ® // +72V
v A
9kl >
Reed relay
100n coil 1k8
I B
" 10k 2N3053
Tk
10k
M7
\ 4 \ 4 ov
22;'2‘ mA
—AA—9
v 1K 6k8
o 10k 1k8
1k2 b
+ A
AR 7 See fext
%m %6'(8 CAL
3 -T2V
{a)
Load — Load
220 220
+ A
A
2400ac 240ac. > B
B
h 4
1k 1k
| | d

Fig. 9. Temperature indicator and comparator switch. The relay contacts can

switch a small load or trigger the optional triac/s.c.r. circuits.
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Fig. 11. Test circuit for matching sensing
diodes.

amps as in the 747 minimise temperature
drift even in a high-sensitivity differential
circuit.

Calibration
Calibration is simple and only requires
distilled water. Prepare a tray of ice cubes
from the distilled water, half fill a suitable
container with the ice cubes and add the
same amount of cold tap water. Stir thor-
oughly until the ice cubes are about half
their original size, insert the probe and,
when the meter reading stabilizes, adjust
the 0°C control so that the meter reads
zero. The mixture should be stirred again
and the adjustment checked. Next, boil
some distilled water, insert the probe and
repeat the procedure for the 100°C control.
For intermediate scale lengths such as 0
to 40°C, proceed as above with a voltmeter
connected between the cal point and OV.
Note the voltages at 0°C and 100°C, the
output voltages at intermediate tempera-
tures will be exactly proportional. Al-
though diodes do not have the same tem-
perature coefficient of forward voltage, the
voltage changes linearly with temperature.
When calibrating an intermediate scale al-
ways start at the bottom end with water
about 5°C hotter than the minimum value.
Insert the probe and calculate from the
calibration cycle the output voltage at the
minimum value. When the voltmeter
agrees with the calculated value, adjust the
0°C control for zero. Repeat for the maxi-
mum value and adjust the 100°C control
for full scale. It is better to use the cooling
cycle rather than the heating cycle because
cooling takes place more smoothly and
uniformly. ]


www.americanradiohistory.com

WIRELESS WORLD JUNE 1981

53

N\ W]E '
|III W :ll'l.l .JIII / 3 "|| ) @
W) 'U}f_*.h&"n_.' L

By Aniel

Stratospheric or cata-
strophic?

It doesn’t seem all that long ago that we
were being told that tv broadcasting by
satellite on a global scale would soon be as
common as the Chinese take-away on the
corner. Since then we haven’t heard much
more. [ wonder why?

No doubt money or the lack of it lies at
the root. It’s a safe bet that development
-and building costs would call for at least
another pound on the price of a pint,
" which is unthinkable. And the cost of actu-
ally launching satellites into space would
be astronomical —if you see what I mean.
Why, even down here on good old terra
firma a 40-mile trip in a Mini costs around
£1.60 in petrol alone.

Never mind, once we’ve got the Tories,
the Labour Party, the Liberals, Roy Jen-
kins’ lot, inflation and the Royal Wedding
out of the way, and Marks and Spencer
have taken over at Westminster, things are
bound to improve. And a heartened and
revitalized tv industry, rising from the
ashes of the old, will doubtless resume
work on the project.

Certainly the prospect is a dazzling one.
Who would resist the idea of sitting at
home in the suburban semi watching pro-
grammes zooming in from everywhere via
that tiny man-made twinkler in the sky?
Not me, for one.

But the concept is not without its prob-
lems. One of them is fine tuning. And, if
that’s not licked, you could find yourself
getting stations coming in from all direc-
tions simultaneously. The situation is
further complicated by the fact that, as you
know, many countries transmit localized
equivalents of our own past or present
national favourites.

Among these offerings are Z-Rickshaws
from Hongkong, Loudly-Loudly from the
US (where they believe in making their
ears work for a living), Abdication Street
from the USSR (where coronations are
forbidden) and Bottom Of The Pops from,
as you may have expected, Down Under.
Then there’s that delightful children’s
series, Black Peter, from Lagos, and those
two workmanlike versions of Mr and Mrs,
entitled Herr Und Frau and Sahib & Mem-
sahib from Berlin and Bombay respec-
tively.

This means that, unless you’re firmly
locked on to the right frequency, there
could be a sudden change of the received
programme without your immediately rea-
lising it. For instance, seconds could
elapse before you cottoned on to the fact
that you’d been transported without
warning from The Rover’s Return to a
remarkably similar local in Leningrad.

Time and geographical differentials,
100, have to be considered and you must be

prepared to make some swift and radical
mental adjustments as you view. Let me
give you a few examples. Some of our
overseas friends put out virtual carbon
copies of ocur own Tomorrow’s World and
This Week. Those countries on one side of
the international dateline call their shows
Yesterday’s World and Last Week. On the
other side they’re known as The Day After
Tomorrow’s World and Next Week. By the
same token that fine series, When The Boat
Comes In, emerges either as When the Boat
Goes Out or Now The Boar’s Come In,
depending on tidal variations. News At Ten
is available in the full range of hours from
one to 24.

Well, so much for the programmes. The
real trouble starts when you get down to
the equipment for receiving them. One
thing you can’t do without is a parabolic or
dish aerial. OK, I know that set-top job
that’s been bringing you pictures of near-
photographic quality from Granada for
years is neat and unobtrusive. But it just
won’t do. Signals from space need a lot
more room to land on.

The parabolic comes expensive if only
because of its size. (How big? Have you
seen pictures of that one at Goonbhilly?
Well, then . . .) Also, if you want the best
reception it has to be mounted on the roof.
This is sure to be unpopular with the
neighbours and you may also attract the
attention of the Town Hall bureaucrats
who’ll write you stiff letters about

planning permission and adjustment of |

rateable value.

Leaving these incidentals aside, your
first task is to get the dish up to chimney
level. There are two methods open to you.
One is to hire — at ruinous cost — an RAF
air-sea rescue chopper, complete with
‘crew, who will lower your aerial by cable.
There’s one snag about this method. These
RAF types have odd ideas about priorities
and are quite liable to drop you — and
your dish — if they get a sudden call to
save some incompetent dinghy-paddler in
trouble off the Lizard. New roofs come
expensive, t0o0.

The second, and by far the cheapest and

.most practical, solution is to invite your

mother-in-law for the weekend. Then you
lush her up with lots of choice food, good
wine and compliments. When she has
reached the right stage of recklessness, you
tactfully suggest she might be able to do
you a good turn. Before she’s had time to
question this proposal, you must swiftly
strap the dish on to her back and ease her
gently up the ladder you have placed in
position previously. With all that booze
swilling about inside her, she’s bound to
enter into the spirit of the thing. And, as
she will resemble an adventurous turtle,
she cannot fail to provide lots of fun for the
onlookers as well. Just one point. Don't
take the ladder away. She may want to

come down again.

All right, so you can’t afford to hire a
helicopter and you don’t have a mother-in-
law. In that case you’ll have to find some
way of accommodating your dish inside
the house. The experts don’t, I'm told,
favour the living room. This is because
once you've got your dish in there’s no
room for anything else — not even the tv
set. And that makes the exercise pointless.

However, there is one more thing to
think about before you finally decide,
when the time comes, to view the world.
Signals from satellites have a long way to
come and inevitably they meet with objects
on their journey, like aircraft, for instance.
This has a deflecting effect which could
louse up your picture. So consider all the
pros and cons well. Unless, of course you
live in the middle of the Sahara. You
wouldn’t have any problems there.

What's all this ‘ere then?

It’s been suggested that the BBC'’s traffic
information service, Carfax, should be run
by the Metropolitan Police. Never mind
the politics, this sounds a sensible plan
which would open up the possibility of a
number of refinements to the service,
hitherto undreamed of and backed by the
full majesty of the law. Imagine something
like this.

You get into your car in the morning,
switch on and out comes a courteous,
friendly, but authoritative voice: “Good
morning, sir or madam, as the case may
be. Now, we’re going to drive with due
care and attention this morning, aren’t we?
No cutting up old ladies in even older
bangers or trying to squeeze between two
tankers, eh? And we have heard of speed
limits, haven’t we? Good.” You can almost
hear the thumbs being hitched into the
belt.

Then, at midday, when you’re setting
out for an expense-account lunch with that
important customer the other side of town,
you might hear something like this. “Well,
sir or madam, according to sex, it’s time to
look after the inner man or woman, de-
pending on gender. If we’re having
sandwiches from home or meat and two
veg. in the canteen we’ve nothing to worry
about, have we? But, Oh dearie us if we're
planning to consume alcoholic beverages.
They can work out so expensive if we have
more than we can carry, can’t they?”

Come the cool of the evening, you flick
the radio switch just once more before
bedding down the car for the night. That
helpful voice is still at it. ““If we’ve finished
motoring for the day, we will be sure to
lock the car doors and switch off the lights,
won’t we?”’ I think our policemen are won-

derful. B
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Optics and communication

theory

Few electrical engineers study optics using a
communication theory approach

by V. Srinivasan, Ph. D. University of Singapore

For electrical engineers, a fascinating
approach to understanding the
behaviour of lenses and other optical
elements is by an application of their
knowledge of systems and
communication theory. Optics
provides a fresh insight into several
mathematically well-defined signal
processing operations such as Fourier
transformation, convolution and
filtering. Linear system theory on the
other hand offers an alternative
means of interpreting basic optical
phenomena such as diffraction and
interference. With the help of a few
examples this article explores several
analogies between optical and
communication systems.

Consider a point object located on the opti-
cal axis of a lens with perfect spherical
surfaces. A two dimensional impulse func-
tion &(x,y) is used to represent the signal
i.e. photons emanating from o in Fig. 1.
These photons are scattered in all direc-
uons and only a fraction falling within a
cone of apex angle 6 are collected by the
lens. The resulting image at [ is not an
impulse function &(x’,y’), but a circularly
symmetric distribution of intensity called
an Airy disc:

i(r') = JaCkrYkr'?

where r' is the radical coordinate in the
image plane, k = A/2hkv, A is the aperture
diameter of the lens, A the wavelength, v
the image distance and J; a first-order Bes-
sel function. The physical process produc-
ing this effect is called diffraction.

Communication theory provides an al-
ternative interpretation: the impulse func-
tion O0(x,y) has an infinite spectral band-
width and the lens with a finite aperture of
diameter A transmits only a part of this
spectrum. As a consequnce the photons
constituting the image distribute them-
selves in the form of an impulse response
function or Airy disc. Unlike time domain
signals, characterized by a one-dimensio-
nal frequency spectrum is a two-dimensio-
nal complex valued function.

A useful feature of the optical system is
the direct accessibility of the frequency
space: for example, to modify the impulse
response function of a lens the transmit-
tance of the aperture has to be changed.
The Airy disc can be made narrower by
increasing the aperture of the lens: this is
the reason for operating a camera at a small

“f-number”’ to record fine details in an
object. In communication terminology, a
system with a larger bandwidth has a
sharper impulse response function. A lens
is a low-pass filter for spatial optical sig-
nals.

As afilter, a lens has a transfer function
called the modulation transfer function
(m.t.f.). For a lens with perfect spherical
surfaces the impulse response function is
the intensity distribution

i(r)=ia . in*=ial?

where ip=](kr')kr' is the amplitude
distribution in the Airy disc, ip* is its
complex conjugate. Light being an electro-
magnetic radiation is characterized by a
complex field distribution consisting of
magnitude and phase parameters. What
our eye responds to is the intensity of the
field.

&

.xy

The m.t.f of a lens is the Fourier
transform of #(r). From the last equation,
this is equivalent to the convolution be-
tween the transforms of 15 andiq*. Inten-
sity 14 is the field produced when a plane
wavefront, whose extent is limited by an
aperture A, is brought to focus by a lens.
As a matter of fact iy is the Fourier
transform of a function

Fam) = 1for0<w>A4

= Ofor w<A

This is known as the pupil or aperture
function in optics. The m.t.f. of a lens may
be viewed as the convolution between two
circular unit amplitude functions shown in
Fig 2. The area of overlap F(w) represents
the magnitude of the m.t.f. at a spatial
frequency w. In the case of circularly-
symmetric systems (most optical systems
are) all these functions have a single varia-

v Airy disc

Fig. 1. Image of a point object is a circularly
symmetric distribution of intensity called
an Airy disc.

Flw) + Diameter A

Fig. 2. Modulation transfer function of a
lens may be viewed as an auto-convolution
of the aperture function. Area of overlap
represents magnitude of the m.t.f. at
spatial frequency w.
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close to that of an ideal or diffraction-
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ble — the radial coordinates — and they
are real-valued because of the symmetry.
An ideal or diffraction limited lens has an
m.t.f. shown in Fig 3. High quality lenses
have an m.t.f. close to that of an ideal lens.

If fo(x,y) represents the intensity distri-
bution of an object illuminated by ordinary
light, then the intensity distribution in its
image formed by a lens is

filx' ") ® ilx,y)

where #(x,y) is the impulse response func-
tion of the lens and®indicatesconvolution.

In communication systems most often a
frequency domain analysis is used to
predict performance. A similar technique
is to compute the transform of an object,
multiply by the m.t.f. and by an inverse
transformation the image can be predicted.
This is a very useful method of evaluating
a lens designed for imaging special types of
objects, such as precision mask patterns
used in the fabrication of intergrated cir-
cuits. These mask patterns have a signifi-
cantly high frequency content as they con-
sist of sharply defined black and white
regions.

For illumination with ordinary or inco-
herent light, every point in the object
folx,y,) creates an intensity distribution in
the image plane, fo(x'yy’). Intensity #(x-
x’w-y') and all such intensity distributions
add up to produce an image f;(x;-y'). A
unity magnification factor between the ob-
ject and image has been assumed for con-
venience. For illumination with coherent
light from a laser, images are formed by
the addition of complex field distribution
where both magintude and phase are
involved. The imaging is by the addition of
complex valued amplitude, instead of in-
tensities which are real and positive. Many
important effects, such as the creation of
the Fourier transform of a function f(x,y)
using a simple lens, are observed when
illumination is by coherent light from a
laser.

Coherent optics

Two narrow slits, illuminated by a plane
wavefront from a laser and placed in the
front focal plane of a lens, produce an
interference pattern in the back focal
plane, see Fig. 4, whose amplitude distri-
bution is

A(x') = Ao cos(x' X/Nf)

where Ag is a constant determined by the
intensity of the incident plane wavefront, A
is the wavelength and f is the focal length
of the lens. From Fourier transform
theory, it is known that a cosine function
has a transform consisting of a pair of
impulse functions in the frequency space.
The double-slit experiment clearly
demonstrates the Fourier transformation
property of a lens: the amplitude distribu-
tion in the front and back focal plane of a
lens constitute a Fourier transform pair;
the two slits approximate impulse func-
tions. In a laboratory experiment the slits
would have widths and as a result the in-
terference pattern falls off in intensity as
we move away from the centre.
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Fig. 4. Amplitude distribution in the front and back focal plane constitute a Fourier
transform pair; the slits approximate impulse functions.
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Fig. 5. Optical image processing system operates on the Fourier transform of an image by

spatial filtering.
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Fig. 6. Two-dimensional intensity
distribution at the hologram is a
combination of angle and amplitude
modulation.

This can also be explained using the
concept of convolution: the input signal
consisting of two slits may be viewed as a
convolution between two ideal impulse
functions (located at x/2 and —x/2) and a
function representing the transmittance of
a single slit of finite width. In the
transform what one obtains is an ampli-
tude Agcos (x'x/}f) multiplied by the
transform of a single-slit transmittance
function. The last mentioned falls off in
amplitude away from the centre and as a
result only a few periods of the interfer-
ence pattern are clearly visible. The dif-
fraction of hght by a grating is a comple-
mentary effect: light transmission by a
simple grating is mathematically equiva-
lent to a square wave signal and when
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placed in the front focal plane of a lens it
produces an array of impluse functions in
the back focal plane.

If the double slit is replaced by a more
general amplitude transmission function
flx,y), such as that created by an image
recorded in the form of a transparency,
one obtains its transform F(u,v) in the
back focal plane. When a screen is placed
in this plane what the eye perceives is
F(u,v)|%. The two-dimensional signal f(x,y)
can be looked on as a synthesis of sinusoi-
dal amplitude distributions, each with a
different spatial frequency and relative
position in the signal space. In effect this is
a Fourier "series representation of f(x,v).
Every spatial frequency component creates
a transform consisting of a pair of impulse
functions, whose magnitude defines the
spectral value at that frequency. In this
manner the complete transform of the in-
put is generated.

Optical image processing

The low cost and simplicity of the method
of Fourier transformation using a lens pro-
vides a means of implementing, in an
elegant form, an image processing system.
One lens is used for the Fourier transfor-
mation and a filter idesigned to perform a
desired operation is placed in the back
focal plane of the lens. A second lens is
used for the inverse transformation as
shown in Fig. 5. A filtered image is
recorded in its back focal plane. This
technique is called spatial filtering.

Filters which operate on the magnitude
as well as the phase of the image spectrum
can be constructed using holographic
methods. Spatial filtering is used for image


www.americanradiohistory.com

56

deblurring (rectifying pictures recorded
out of focus or by a moving system), pat-
tern recognition and image enhancement.
As a simple example, consider the case of
filtering to eliminate the scan lines in a
photograph recorded from a television
screen. On Fourier transformation by a
lens, the scan lines in such a picture would
produce a pair of bright peaks in the filter
plane. A simple blocking filter can be used
to prevent their transmission to the second
lens.

In holography, popularly understood as
a means of reproducing three-dimensional
images, a photographic recording is made
of the intensity distribution /(x,y) created
by the interference between a wavefront
E¢ emanating from an object and a refer-
ence wavefront E (Fig. 6):

I(x,y)=|Eo+Ex%.

When this photographic recording is illu-
minated by a reference wavefront ER the
original object wave is reconstructed.
Naturally, to create the interference pat-
tern and for reconstruction, the wavefront
required must be coherent i.e. derived
from a single laser.

In one type of hologram, the reference
wave is a plane wave incident at an angle 9,
with respect to the hologram recording
plane, Fig. 6. Consider the recording of
the holograms of a single point P; located
on the distant object. The wavefront pro-
duced by P, at the hologram plane would
be approximately a plane wave, subtend-
ing an angle . The intensity distribution
in the interference pattern between this
wave and the reference plane wave has a
certain periodicity 7 and contrast C, see
Fig. 7. Points P;, P; . . . in the object,
depending on their position and scattering
intensity, produce in a similar fashion in-

_ Imax - imin

o5 Imax + I min

5 INTENSITY 5
=) 2

-

DISTANCE, x

Fig. 7. Superposition of interference
patterns, with different period and
contrast, between a reference wave and a
multiplicity of object waves is responsible
for one kind of hologram.

terference patterns with different period
and contrast. A superposition of all these
patterns is the hologram.

From communication theory, one can
deduce the reason why a hologram is able
to reproduce the object wavefront. The
information about the object is stored as a
two-dimensional intensity  distribution
I(x,y). Intensity I(x,y) is a modulated sig-
nal: the nature of modulation is a combina-
tion of frequency modulation phase mod-
ulation and amplitude modulation. The
presence of f.m. can be understood by
considering three points P, P;, P; in the
object, each subtending a different angle at
the hologram plane. The interference pat-
tern due to each of the points would have a
different frequency. Phase modulation
occurs because two points, say P and Py,
subtending the same angle \y produce an
interference pattern with the same fre-
quency, but shifted relative to each other.
Amplitude modulation results from dif-
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ferences in relative scattering intensities of
the points forming the object; this affects
the contrast C of the interference pattern.
Another interesting property of a holo-
gram of this type is the redundancy of the
coding process: even a small piece of the
original hologram can reconstruct the com-
plete object, though with a lower resolving
power. The redundancy property arises
because every region of the hologram re-
ceives light from all the points in the object
and thus contains information about them.
The three-dimensional object has a certain
scattering intensity distribution along its
visible surface and possesses, in a mathe-
matical sense, four degrees of freedom.
From the earlier description of the mod-
ulation process, one can recognise five de-
grees of freedom: the recording is on a
two-dimensional plate and three types of
modulation are involved. This is one way
of understanding the redundancy property
of the hologram. [

Further reading

More detailed description of optical systems and
their theoretical analysis, based on communica-
tion theory, may be found in several books and
papers.

E. L. O'Neill, Introduction to Statistical Op-
tics, Addison-Wesley, 1963.

J. W. Goodman, Introduction to Fourier Op-
tics, McGraw-Hill, 1968.

A. Papoulis, Systems and Transforms with Ap-
plications in Optics, McGraw-Hill, 1968.

K. Preston, Coherent Optical Computer,
McGraw-Hill, 1972.

G. W. Stroke, Optical computing, /EEE Spec-
rum, vol. 9, Dec. 1972.

A. B. Van der Lugt, Coherent optical proces-
sing, Proc IEEE, vol. 62, Oct. 1974.

S. H. Lee (Editor), Optical Information Proces-
sing, Springer-Verlag, 1978.

Literature received

A list of over two hundred books on micropro-
cessors and computers, with short descriptions
and prices, is available free from March Com-
munications, 7 Victoria Terrace, Liverpool L15
SBH WW401

A guide to the range of technical publications
produced by Mullard, which includes much of
interest to the amateur engineer, as well as the
professional, is obtainable from Mullard House,
Torrington Place, London WCIE 7HD.

WW402

New catalogue from the reorganized Anglia
Components is now available. Active and pass-
ive components (particularly strong on i.cs,
linear and digital) tools and instruments are
stocked for the industrial and retail customer.
Free from Anglia Components, Burdett Road,
Wisbech, Cambs. PE13 2PS. WW403

Instruments from Ailtech, briefly described in a
new brochure, include frequency synthesizers,
spectrum analysers, noise-figure instruments
and receivers and sweep oscillators — all com-
patible with the IEEE-488 bus — and several
others. Copies can be obtained from Eaton Ltd,
EID, Sherwood House, High Street, Crow-
thorne, Berks WW404

Two brochures from 3M describe thermal cut-
off devices. The D series is intended for general
use in electrical appliances and the MTP type is
designed to protect motors and transformers.
Both are based on the use of chemical pellets
which melt at the design temperature and allow
contacts to open. The brochures can be ob-
tained from Ron Freeman, Industrial Electrical
Products, 3M (UK) Ltd, 3M House, PO Box |,
Bracknell, Berks RG12 1JU WW/405

A 12 bit data acquisition system, in a single 40
pin package, contains input multiplexer, ampli-
fier, track-and-hold amplifier, a-to-d converter,
timing and logic. A brochure describing the
Micro Networks MB7140 is available from Pas-
call Electronics Ltd, Hawke House, Green
Street, Sunbury-on-Thames, Middx. TWI16
6RA. WW406

Two brochures, published by TRW, describe a
range of small motors and actuators. Catalog No
1000 is on the subject of stepping motors for
incremental motion control, while Catalog 103
concerns itself with precision miniature a.c. and
d.c. motion systems, both rotary and linear.
The brochures can be obtained from MCP
Electronics, 38 Rosemont Road, Alperton,
Wemblev. Middlesex HAO 4PE. WWw407
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Flow measuring elements working on the dif-
ferential pressure principle, and turbine flow-
meters are detailed in two publications from
Tekflo Ltd, Albany Road, Granby Industrial
Estate, Weymouth, Dorset DT4 9TH. W\ 408

Brochures from Imhof-Bedco show a
wide range of cabinets and enclosures racks and
accessories and small tools for board and enclo-
sure assembly. The firm has also developed
Image 90, a range of desk enclosures for
minicomputers, word processors and test sta-
tions, which is described in a separate leaflet.
Imhof-Bedco Standard Products Lid, Ashley
Road, Uxbridge, Middlesex UB8 25Q. WW409

A very useful little guide is published, free of
charge, by the Association of Franchised Distri-
butors of Electronic Components (AFDEC). In
three columns, it lists a large number of manu-
facturers, the names of distributors of their
components and the manufacturers’ product
ranges. [t can be obtained by writing to AFDEC
at Owles Hall, Buntingford, Herts. WW410

The March issue of Systems Technology,
which is the Plessey house journal, is entitled
The Silicon Age. It is beautifully produced and
gives an insight into the manufacture and appli-
cation of integrated circuits, setting out some of
the background to Plessey’s current work,
which began in the early ‘50s. A limited number
of copies is available on request from J. C.
Smith, Editorial Department, Plessey
Telecommunication and Office Systems Ltd,
Edge Lane, Liverpool L7 INW , WWd411
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The Quad ESL-63 full range
electrostatic doublet puts an end
to rumour and speculation.

The Quad ESL-63 has a very
light plastic diaphragm
positioned between two sets of
acoustically transparent
concentric annular electrodes.
Signal is fed to the electrodes ®
sequentially via a delay line. The Flnally !
resultant sound pressure pattern
is a facsimile of that which would p——
be produced by an ideal point
source positioned some 30cm
behind the plane of the
diaphragm; completely phase
true, very aperiodic, with a level
response and near perfect
directivity index devoid of all
side lobes.

The result with a good
programme source is a stereo
picture of an acoustic event
which we believe to be
significantly superior to anything
previously available.

The Quad ESL-63 is on
demonstration at selected Quad
retailers in the U.K.

For further cetails and the
name and address of your
nearest Quad ESL-63 retailer
write or telephone

The Acoustical Manufacturing
Co. Ltd., Huntingdon,
Cambs., PE18 7DB.
Telephone (0480) 52561

QUAD %

for the closest approach
to the original sound

QURD is a registered trade mark

WW -005 FOR FURTHER DETAILS

wwwy americanradiohistorv.com
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OUR CURRENT BARGAIN LISTWILL
BE ENCLOSED WITH ALL ORDERS

FREE

TRANSMITTER SURVEILLANCE *

Tiny, easily hidden but which will enabie conversation 1o be piched
up with FM radio. Can be made in a matchbox  dll electionic
parts and circuit. £2.30.

RADIO MIKE *

tdea! for discos and garden parties, allows compluete trecdom
movement. Play through FM rachio or tuner amp. €6.90 comp. kit

SAFE BLOCK

Mains quick connector will save you valuabile tme. Fo

quick spring connectors, heavy plastic Case and aulo on

switch. Complete kit. £1.95

LIGHT CHASER

Gives 3 brithant display 1 psy ched

ties and pop groups. These hy

patterns and a sttabe ettect Tot uty

channel. Comlete kit Price £16. Readv m

FISH BITE INDICATOR

Enabies analers to set up sev e then st down and read a book

As soon as one has i b ¢ dspeaker emuts 3y shidl note. Kit

Price £4.90

6 WAVEBAND SHORTnAvE RADIO KIT

Bandspread cover g s Based on cucuit which

appreared aCent ssue Of Fx 1o Constiuctor. Complete kit

cludes case Materaily § . f 1 dhades, condensers, resist

ors, inductors, swit 2 ¢ to buy it you have an

amphifier to connec: hah resistance headphones

Price £11.95

SHORT WAVE CRYSTAL RADIO

All the paris 10 make up the beginne: s model Price £2.30. Crystal

earpiece 65p. High 1esistance headphones (gives best results) £3.75,

Kit inciudes chassis and sront but not case

RADIO STETHOSCOPE

Easy 1o fault find - s1art at the aniadl and wor k towards the speaker
when signal s10Ps you have tound the fault. Complete kit £4.95.

INTERRUPTED BEAM

This kit enables vou to make a switch that will trigger when a

steady beam of infrawed or ordinary hight is broken. Main compon

ents — relay, Photo transistor, resistors and caps etc. Circuit diagram

but no case Price £2.30

OUR CAR STARTER AND CHARGER KIT has no doubt saved

many motorists from embarrassment in an emergency you can start

car off mains or bring vour battery up to full charge (n a couple of

hours The kit comprises 250w mains transformer, two 10 amp

bridge rect:fiers, s1art charge switch and full instructions. You can

assemble this in the evening, box 1t up of leave it on the sheif in the

garage, whichever suits you best. Price £11.50 + £2.50 post

GPO HIGH GAIN AMP/SIGNAL TRACER. In case measuring

onty 5'4in x 3":in x 1°21n 15 an extremely high gain (70dB) solid

state amphifier desigred for use as a signat tracer on GPO cables, etc.

With a radio 1t functions very well as a signal tracer. By connecting

a simple coil 10 the mPut socke: a useful Mains cabie tracer can be

made. Runs on standard 4" :v batiery ano has input, output sockets

and on-off volume control, mounted flush on the top. Many other

uses include general purpose amp, cueing amp, etc. An absolute

bargain at only £1.85. Sutabie 80ohm earpiece 63p.

tuies include
1d ot

11 show Lo discos, par
nodes o tlashing, two chase
wet 700 watts per

up £4 extra.

—

NEW KIT THIS MONTH!

CB RADIO — Listen in with our 40-channel monitor
Unique design ensures that you do not myss sender or
caller

Complete kit with case and instructions only £5.99.

=—_-u 1

|

| - —

8 POWERFUL BATTERY MOTORS
For models, Meccanos, drills, remote control planes, boats etc. £2.50.

WATERPROOF HEATING WIRE

60 ohms per yard, this 1s 8 heating element wound on 8 fibre glass
coil and then covered with p.v.c. Dozens of uses — around water
pipes, under grow boxes in gloves and socks. 23p per metre.

COMPONENT BOARD Ref. W0998

This 1s a modern fibreglass board which contains @ multitude of
very useful Parts, most important of which are. 35 assorted diodes
and rectifiers including 4 3amp 400v types (made up in a bridge) 8
transistors type BC107 and 2 type BF Y-51 electrolytic condensers
SCR ref 2N 5062, 250uf 100v OC and 100uf 26v OC and over 100
other parts including variable, fixed and wire wound resistors,
elecirolyuic and other condensers. A real snip at £1.15,

FRUIT MACHINE HEART 4 wheels with afl fruits, motorised and
with solenoids for stopping 1he wheels with a little ingenuity you can
defy your friends getting the "jackpot”. £9.95. + £4 carriage.
4-CORE FLEX CABLE

Whita pvc for telephone extensions, disco lights, etc
100 metres £15. Other multicore cable in stock
MUGGER DETERRENT

A high-note bleeper, push latching switch, Plastic case and battery
“onnector. Wilt scare away any villain and bring help. £2.50 com-
Plete kit

EXTRACTOR FANS

Mains operated - ex. Computer
5" Woods extractor
£5.75 Post £1.00
6’ Woods extractor
£6.90 Post £1.25
6" Plannair extractor
£7.50 Post £1.00
4" x4 Muftin 115v
£4.50 Post 50p
4" x 4" Muffin 23Cv
15.75 Post 50p.

PUSH BUTTON G.».0. TELEPHONES

FOR €25 {quickly recoverahle in saved time} you wiil improve

your image and efficiency with this push hutton desk relephone

ex G PO thornughly reconditioned, can be yours in a few days,
you send tnday

10 metres €2,

*(Not licerceable in the U.K.)

J.BULL (Electrical) Ltd.

- (Dept. WW), 34 - 36 AMERICA LANE,

SUPER HI-FI SPEAKER
CABINETS

Made for an expensive Hi-Fi outtit
will suit any decor. Resonance
free cut-outs for 8" woofer and
4" tweeter. The front material is
carved Dacron, which is thick and
ctoes not need to be stuck in and
the completed unit is mos1 pleas-
ing. Colour black. Supplied in pairs,
price £6.90 per pair {this is prob-
ably less than the original cost of
one cabinet) carriage £3.50 the parr

LOUDSPEAKERS
8" woofer and 4" tweeter, 4 ohms 35
watts power rating £6.90 per pair
Ditto but 8 ochms, £11.50
per pair. Post £2.00.

3 CHANNEL SOUND TO LIGHT KIT

Complete kit of
parts for a
thiee-channe!
sound to Light
umit controll
ing over 2000
watts of hight
ing. Use this

at home 1

you wish but it
1s plenty rugged enough for disco work. The unit 1s housed in an
atreactive two-tone metal case and has controls for each channel,
and a master on/off. The audio input and output are by %"
sockets and three panel mounting tuse hotders provide thyristor
protection. A four-pin plug and socket facititate ease of connect
g lamps. Special smip price is £14.95 = kit form or £19.95
assembled and tested

THIS MONTH’S SNIP

UNIVAC KEYBOARD Model No. FI 308-00

Has 57 encoded key switches and 10 mini
toggle swiiches. As well as a P.C.B. with
many IC’'s etc. These keyboards are in very
good condition. Price only £11.50 + post
£2.00. Well worth it for the switches alone.

POCKET AUDIO
COMPONENT TESTER

With 1t you can guickly test diodes, rectfiers, transistors, cap
acitors, check wiring and p.c. boards tor open circuts, find the
anode and cathode of a diode or rectifier and whether a transistor
is PNP or NPN, which are the base collector and emitter connect
ions. Condensers, 1f bad give a continuous signal but f good, give
intermittent signals of varying fength depending on their value
The test current is very low {2uA} and the voltage only 1.4v, so

t1s also possible ta check MOS devices, as well as sensitive
transistors with out fear of damaging them. The unit 1s supplied
complete with \nternal battery, which should last many months
Price £3.45p.

MINI-MULTI TESTER Oeluxe pocket size precision mov
ing cou instrument, Jewelled bearings - 2000 o.p.v. mirrored scale
11 instant range measures OC voits 10, 50, 250, 1000.
AC volts 10, 50, 250, 1000
DC amps 0 ~ 100 mA
Continuity and resistance 0 - 1 meg ohms in
two ranges. Complete with 1est prods and in-
struction book showing how to measure cap-
acity and inductance as well. Unbelievable
value at only £6.75 + 50p post and insurance

FREE Amps range k:t to enble you to read
DCcurren} trom 0 - 10 amps, direcity
\ on the 0 - 10 scale. It's free if you
"~ purchase quickiy, but of you atready
own a Mini-Tester and would ke
one, send £2.50.

Cash with order

HAYWARDS HEATH, SUSSEX RH16 3QU.

wWww americanradiohistorv.com
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MULLARD UNILEX
A mains operated 4 + 4 stereo
system. Rated one of the
finest performers in the
stereo field this would
make a wonderful gif1 for
aimost anyone. In easy to assemble
modular form this should sell at about £30
but due to a special bulk buy and as an in-
centive tor you 1o buy this month we offer the sys
tern compiete at only £16.75 inciuding VAT and post
FREE GIFT — buy this month and you will receive a pair of
Goodman's eliptical 8"x 5" speakers to match this amplifier

VENNER TIME SWITCH
Mains operated with 20 amp switch, one
on and one off per 24 hrs_ 1epeats daily
automatically correcting for the lengthen-
ing or shortening day. An expensive time
switch but you can have 1t for only £2.95.
These are new but without case, but we
can supply plastic cases {base and cover}
£1.75 or metai case with window £2.95.
Also available i1s adaptor kit to convert
this 1n10 8 normal 24hr. time switch but
with the added advantage of up to 12 on/
offs per 24hrs. This makes an ideal con-
trolter tor the immersion heater. Price of
adaptor kit s £2.30.

DELAY SWITCH

Mains operated delay can bhe accuraiety
set with pointers knob for periods of up
to 2%hrs. 2 contacts suitable to switch 10
amps - second contact opens a few min
utes after 1s1 contact. £1.95.

/f«{a? LEVEL METER

Size approximately %" syuare, scaled signal
and power but cover easilv removable for
rescaling. Sensitivity 200 uA. 75p.

STEREO HEADPHONES
Japanese made so very good quality.
8 ohm impedance. padded, term-
(nating with standard %"’ jack-

pPlug. £2.99 Post 60p.

BRIDGE RECIFIER
1 amp 400v 30p each
10 for £2.50. 100 for £20.00

TIME SWITCH BARGAIN

Large ciear mains frequency controliled
clock, which will aiways show you the
correct time + start and stop switches

with the dials Comes complete with knobs.
£2.50.

/“'?\m

LAST MONTH'S SNIP - STILL AVAILABLE

And 1t stilt carries a free gift of a desotdering pump, which we are
currently selling at £6.35p. The snip 1s pernaps the most useful break-
down parcel we have ever offered. 1t is a parcel of 50 neariy alt
difterent computer Panels containing parts which must have cost at
least £500. On these boards you will find over 300 {C’s. Over 300
diodes, over 200 transistors and several thousand other parts, resist-
ors, condensors, multi-turn pots, recifiers, SCR, etc. etc. If you act
promptly, you can have this parcel for only £8,50, which when you
deduct the value of the desoldering Pump, works out to just a little
over 4p per panel. Surely this is a bargain you should not miss!
When ordering please add £2.50 post and £1 27 VAT

MAINS MOTORS precision made as
used 1n record players, blow heaters, etc
Speed usually 1,400. All have ample
spindle length for coupling fan blade,
puliey, etc. Power depends on stack size
6/8" stack £2.00: %" stack £2 50 7/8”
stack £3.00; 1" stack £3.50:; "stack
£4.50. Add 25% to moator cosr 10 cover Pos-
tage, and then add 15% VAT

YOUR LAST CHANCE FOR THIS BARGAIN

100 twist drills, regular tool shop price over £50, yours for only
£11.50. With these you wil! be able to driil metal, wood, ptastic, etc
from the tiniest holes in P.C.B. right up to about %4". Don’t miss
this snip - send your order today

MAGNETIC LATCH

Low voltage {4 - 8 voit AC/DC operation)
Only £1.50 each

TAPE PUNCH

& READER

For controlling machine tools, etc, motorised 8 bit punch with
matching tape reader. Ex-computers, believed in good working
order, any not so would be exchanged. £17.50/pair. Post £3.00

J. BULL {(Electrical) Ltd — Established 25 years. MAIL ORDER TERMS:

please add 60p to all orders under £10, to offset packing,
etc. ACCESS & BARCLAYCARD WELCOMED. Our shop is open to callers.
BULK ENQUIRIES INVITED. Telephone: Haywards Heath {0444) 54563
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Variable f e inverte

— traction motors controlled using a 12-phase thyristor bridge

By B. M. Banerjee and S. Chowdhury, Saha Institute of Nuclear Physics, Calcutta

Traction motors need a high starting 55 e T ey 2
torque. Brushless, polyphase i _ T Dlse “f Orive [T Bridge } o e
induction motors are reliable and ufo 12 A selector - circuit poon i inverter fr= —
efficient, but they need a large — s 1 T ! i B
starting current and at the time of SRS s caa :
starting they have poor torque and -_:{-r...-a.-.lz ; .f"---f”‘:?.- -5
efficiency. If the supply frequency ol e k. £ cf ol
could be reduced, the torque at stall -3 !’"""""j ol =5 Three
would be increased and the motor Memead—loened 55 gﬁhz
would become more efficient, 1. Block diagram of the twelve-phase i e A =
especially in applications such as inverter system.
railway traction. Converters and 2i] Drive Bridge |. g
inverters using thyristors are efficient o circuit ] nverter 7 :
and we describe here the design and 6 6

the results obtained from the
development of such a system.

The block diagram of the system is shown
in Fig. 1. A variable frequency oscillator is
followed by a divide-by-twelve circuit. A
pulse selector delivers twelve pulses,
sorted into pairs at intervals of 30°, which
are applied to six transistor drive circuits.
The drive circuits are used to switch
twenty-four thyristors in six impulse-com-
mutated bridge inverters. Outputs of these
inverters are combined systematically in
nine transformer secondaries to produce a
near . sine-wave, stepped waveform. The
maximum output is 3kW. The frequency
can be varied continuously from 10 to
200Hz, and can be readily increased to the
kHz range for centrifuge operation.

Fig. 2 shows the variable frequency oscilla-
tor that uses a 555 linear integrated circuit.
Its frequency can be readily varied by the
2MQ potentiometer over the range of 10 to
200Hz and 30 to 600Hz. Its output,
inverted by a BC212 transistor, is used to
trigger the digital i.c. 7492, shown in Fig.
3.

The 7492 is a divide-by-twelve circuit,
comprising four flip-flops, giving outputs
at A, B, C and D. These go to the 74154
decoder, which is a four-line to 16-line
decoder which sorts out individual posi-
tions in the 12-pulse sequence, which are
30° apart in phase angle. Starting from left,
we get the selected pulses at their ‘proper’
output positions, from zero up to the fifth.

We get the sixth pulse at position 8,
seventh at position 9, corresponding to the
states of the 7492 flip-flops. At the 12
pulse, 7492 reverts to the zero position
and subsequent pulses begin the next
sequence.

The output of the decoder is a negative
step lasting until the next pulse arrives.
This is applied to the drive circuit shown
in Fig. 4. The negative pulses, in pairs
with 180° phase difference are applied to

—\\N—» 10V
%100k %EkB
A% 33
Tk [j
8 |7 6 |5 ,L
-
POO}J 2n2
555
10k +ve pulse output
T 2 3L m to N7492
.‘[EZnZ Tznz
2.Variable frequency oscillator.
3. Pulse selector.
—A\AN, - GV
B 9
—
Input :
npu A 10 Out
C 1
1
1
100n
1% 8 % B | | 13
we A B C D Gy G 15 1% 13 12 1
7492 76154
10 Gnd
1| 1T 1 [ 7|Reset! 12
I
100n é
47 7 o
; I A A A R A & JB
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Thy_3
G
6Pulse
% G Tk g7n BC 212
|hy1‘
—Thy, ¢—Thy,
0 Pulse ——AAA—] 6 Pulse ——A—{
WS 4 BC 212 WS L BC212
1KS %5
55V
100;';?“ 52083
4. Drive circuit for single-phase bridge inverter.
TOTU —+220V
Thy3 Y.
G—]
— >=200n | 4
DA Load 4;
e
-
TYOIIIq0
== —
Thy1 -+
G A
Gnd
7
5. Bridge inverter. The commutation the p-n-p transistors, BC212, which

transformer may be wound with 28

"SWG insulated wire, 130 turns centre-
tapped, on a ferrite pot with a 12mm
centre core and an outside diameter of
37mm. The power transformer has a
220V primary and a 220V secondary
tapped at 10, 110 and 210 watts. The
prototype used 30 SWG wire with 5
turns/volt.

6. Th; output waveform.

7. Turn off waveform.

conduct alternately for a period corre-
sponding to a 30° phase angle. The pulse
transformer supplies outputs of correct
polarity with adequate amplitude and
duration to the four thyristor gates of the
corresponding bridge inverter circuit.

The bridge inverter circuit is shown in
Fig. 5. This takes power directly from the
220V d.c. mains (which may be derived
from a rectified a.c. supply). Th; and Th;
are at the negative side of the supply, while
Th; and Thy are at the positive side, with
the commutation transformer in between.
Current must flow through the power
transformer from right to left when Thy
and Th, are conducting. When conduction
commences in the Th; and Th; pair, Th,
and Thy are automatically turned off by
the discharge of the condensers through
the other halves of the commutation trans-
formers. Conduction in Th;z and Th;
causes current flow in the power transfor-
mer from left to right. The application of
pulses to the thyristor pairs causes alterna-
tion hof current flow in the power trans-
former, generating a.c. with rectangular
waveform. Power may be drawn from the
secondary or from across the primary.

With ferrite core commutation trans-
formers, pulses of short rise-time and dura-
tion will secure fast (~10usec) turn-off in
the thyristors. The rise time attainable
with ordinary sheet core transformers mea-
sures 100usec, so turn off cannot be
achieved in a smaller time. As a conse-
quence, the commutation capacities have

www.amearicanradiohistorv com

WIRELESS WORLD JUNE 1981

to be increased five times to prolong their
discharge.

The commutation process is not simple,
but the principles are explained in detail in
the book by Bedford and Hoft!. The de-
sign of both commutation transformers
and power transformers are involved.
Specifications for this design are given
with Fig. S.

The rectangular waveform obtainable at
the anode of Th; (or Thy) is shown in
the oscillogram, Fig. 6. The turn off wave
form can be seen at the faster sweep in Fig.
7. The voltage initially drops to a high
negative value, stays negative for the turn
off interval and then rises through zero to
the full amplitude. The superimposed os-
cillations are due to shock excitation of the
commutation transformer winding with its
stray capacitance.

Fig. 8 shows the scheme of vector addi-
tion of the nine windings of six inverters in
the system. The three-phase combined
output, Fig. 9 will show a six-step near-
sine waveform (oscillogram). The lowest
harmonic present in such waveform has a
frequency eleven times the fundamental.
When only three inverters are worked, the
output contains the fifth harmonic as the
lowest, as multiples of two and three are
nulled.

We have used 2N4444 thyristors which
are rated S Amps a.c.” and peak forward
and inverse voltages of 600 volts. They can
be safely loaded to a little over two am-
peres d.c. flowing through each inverter.
The power obtainable in six inverters is,
therefore, 2.4 kilowatts. The power is also
limited by heating and saturation in the
communication transformers. Thyristors
failure results probably because of the high

No 4
(130v)

{(130V)
8. Vector addition of the inverter windings.

9. The combined output of six inverters.
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peak currents (30A) that are encountered
due to core saturation while commutating
high voltages.

The outputs of three inverters were ap-
plied to a quarter h.p. three phase induc-
tion motor. Its windings are star connected
and nominal speed 960 rpm at 50 Hz
supply. With 2 uF power factor correct-
ing condensers across the lines, the motor
would follow the frequency from 10 Hz to
80 Hz, the speed changing from 200 to
1600 rpm. The torque at 10 Hz is good.
The total power drawn from the D.C.
supply was 250 watts.

An adjustable frequency inverter system
for 50 kVA (Flairty, 1961)? has been re-
ported. This report, however, presented
only the outlines of the plan, with no de-
tails of the design or components. Scaling
up the power level may cause snags, but
these can surely be overcome. For railway
traction, motors must have a power of 100
kW.

For variable speed applications, at pre-
sent, d.c. motors are generally used. For
stability of speed and for precise control, a
sophisticated system is required. The
variable frequency inverter motor is a
modern alternative with a promise of
superior performance, superior reliability
and reduced complexity.

The authors are indebted to Professor
D. N. Kundu, Ex-Director of S.I.N.P.,
for his kind interest and support. It'is also
a pleasure to record the interest taken by
Professor A. K. Saha in this work.
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Science research
embraces engineering

Uncertainty about what is to be called science
and what technology will be increased by the
recent renaming of the UK’s Science Research
Council as the Science and Engineering Re-
search Council. The name has been changed to
recognize “the increasing importance SRC has
placed on ensuring that engineering research
departments in universities and polytechnics
have the necessary resources to produce the
innovative technology and highly qualified man-
power urgently required by UK industry”. The
Engineering Board’s expenditure in universities
and polytechnics rose, for example, from £9m in
1973-74 to £27m in 1979-80. Its proportion of
the total SRC budget rose in the same period by
50% at a time when the budget, in real terms,
was falling. The major element of that growth,
according to the new SERC, has been “applied
to stimulate and support research programmes
chosen to be of the greatest potential benefit to
the national economy in such areas as marine
technology, polymer engineering, manufactur-
ing systems, energy, microelectronics and
materials”.
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Spectrum analysis — and more

“Much more than a spectrum analyser’ is
Solartron’s way of describing their new
1200 and, to emphasize the fact, they call it
a signal processor. The description could
be confusing to those who work with data
loggers, but the instrument itself is one of
the most comprehensive dispellers of
confusion we have seen for some time.

In its main function of spectrum
analysis, the 1200 possesses two input
channels for simultaneous time and fre-
quency domain measurements, autoranged
from 10mV to 300V, with rectangular,
flat-top or Hanning weighting. The pre-
trigger display is up to 100 per cent and the
display can be externally synchronized. If
an expanded-trace facility is exercised, the
500 line resclution corresponds to 0.002Hz
per line, and this can be done while the
other half of the screen displays the unex-
panded version of the presentation. The
frequency base is linear, logarithmic or in
octave divisions.

Stimulus to a passive system is provided
by a choice of three noise sources: a pulse,
a pseudo-random binary sequence or a no-
vel multi-sine source, which consists of all
the relevant frequencies to correspond to
the 500 lines. In this way, since control
over each frequency is available , examina-
tion along the frequency base is precisely
controlled and large resonances, which
would otherwise mask smaller ones, can be
eliminated.

Unusual, and possibly unique in one
instrument, are the facilities for Nyquist
diagram plotting and cepstrum analysis,
which enables the investigation of echoes
and harmonics.

The 9in display is a raster-type, with
cursors, and a particularly interesting pre-
sentation of time-varying spectra is the
waterfall, in which a sequential series of

displays is laid on the screen in a vertical
array to provide a spectral ‘history’. 7

The 1200 1is thoroughly digital in
concept. An array processor, designed by
Solartron, calculates the Fast Fourier
Transform that is the basis of this instru-
ment. The FFT requires a greatly reduced
amount of calculation in comparison with
the Direct Fourier Transform, but still
needs four complex multiplications and
two additions per line: the processor car-
ries these out in 300ns. Two other 16 bit
micros are used for the display and for
housekeeping: the total memory capacity
1s 250kbytes. The 1200 is compatible with
the IEEE 488 bus.

Mechanically, the instrument is some-
what unusual in that it possesses not a
single knob or switch of the conventional
variety. All controls are membrane
switches, ‘analogue’ functions being of the
‘stepping’ kind. Selecting a measurement
function on the main keyboard brings into
play a series of so-called ‘soft’ keys im-
mediately adjacent to and in alignment
with the display. A ‘menu’ of actions asso-
ciated with the function selected is shown
on the screen and indicates which of the
soft keys has been selected. By this means,
the operator is relieved of much of the
effort of setting up the instrument to
perform its range of functions. Control
settings can be stored and recalled by the
use of one key.

It is clear that a great deal of work has
been done on the control layout of the
1200. Without the simplified function con-
trols, range settings and soft keys, an
operator would probably spend much of
his time manipulating the instrument it-
self: as it is, the 1200 is ‘transparent’ to the
user. As Solartron say, ‘it is user-
friendly.”
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“The pace of technological advance, with the
rising cost of exploiting it, puts inescapable
financial pressure on our defence budget” says
the 1981 Defence Estimates. presented to Par-
liament in April. This is bad news for the
British taxpaver but good for the UK electronics
industry, where rapid “technological advance”
is a constant feature of what it manufactures,
especially in weapons. It is nowhere more true
than in “electronic warfare” where, as the Esti-
mates point out, the electromagnetic spectrum
itself becomes a battleground, with “electronic
support measures’ (for intercepting and analys-
ing transmissions) ‘‘electronic countermea-
sures”, and ‘“‘electronic counter-countermea-
sures”

Overall the Ministry of Defence “buys some
20% of British electronics output™, a quantity
which can be calculated as worth about £1700
miliion per vear to the industry. Although the
Estimates do not reveal the precise amounts
paid to particular electronics contractors. they
do state for example that, in 1980, GEC, Plessey
and British Aerospace Dynamics Group each
received “over £100m” for equipment supplied.

WIRELESS WORLD JUNE 1981

> OIF RIS MYOINTIHT

Electronics in the defence estimates

Also, EMI and Ferranti each earned between
£50m and £100m, while Racal and Lucas were.
each paid between £25m and £50m. A list of 32
companies receiving in 1980 amounts between
£5m and £25m includes Cable & Wireless, Chlo-
ride, Cossor, Decca (now Racal), Gresham
Lion, Philips, Smiths Industries, STC and
Thorn.

In recent vears, state the Estimates, about
75% of military equipment expenditure has
gone to national contracts placed with British
firms. For 1981/82 the MoD plans to spend
£5,352 million on equipment. This is 44% of the
total defence budget of £12,274m and is 4% up
on last year’s proportion (News, June/July 1980
issue). Much of it will go on ships, tanks, artil-
lery, aircraft and other mechanical engineering
products. Some of the electronics content is
within amounts identified as: £442m for land
equipment (described as “‘guided weapons and
electronic equipment”); £590m for air equip-
ment (“guided weapons and electronic equip-
ment”’) and £528m for sea equipment (‘‘weapon
systems etc.”). An analysis of the money spent
on different categories of equipment in 1979/80

Safety in automation

Under the title Microprocessors in Industry, the
Health and Safetv Executive have published a
guide to safety measures important in manufac-
turing processes which use computer control. It
points out that many processes remove dangers
formerly present in manual production: it is
unnecessary for an operator’s hands to be in
contact with the cutting or machining surfaces
of machine tools: with automatic indicators
more information is available to provide
operators with greater knowledge to increase the
controllability and safetv of the machine or
plant: it checks and validates signal received
from sensors; alarms are built in and a record of
events can be compiled which mav be studied if
anvthing does go wrong. Automatic equipment
can also take over from human operators in
hostile working conditions, in fumes. dust, heat
or radiation for example.

The booklet lavs down guidelines to ensure
that safety factors are included in any program-

mable electronic systern. The control unit itself
should be protected from any environmental
hazards such as heat, electromagnetic or static
interference, transient mains supply interfer-
ence and atmospheric pollution.

Programs should have built-in safety checks,
reviewed at regular intervals. The programs
need to be protected against possible corrup-
tion.

The level of reliability required must be de-
signed into the system as must any back-up
needed in the event of failure.

Control equipment needs to be checked for
speed of response, the ability to cope with
failure including power failure, and the ade-
quacy of control during start-up or shut-down.

Back-up and emergency systems are dealt
with in a separate section, as are operations and
maintenance, and the need for adequate staff
training. The guide is available through
H.M.S.0.

C.c.d. telecine

Telecine is a system for converting the informa-
tion on cine film into a signal suitable for trans-
mission by tv or for storage on a video tape.
Early devices were quite primitive and worked
by televising the output from a cinema pro-
jector. Most machines in use today are a sophis-
ticated version of the same svstem, using photo-
conductive tubes or flving spot scanners.

The Bosch FDL 60 telecine is claimed to be
the first machine to use charged coupled de-
vices. The solid state image sensing elements are
able to replace the conventional tubes used in
the past. Each element consists of a flat crystal
which contains thousands of individual sensory
points. Each point can store the brightness and
colour information corresponding to a single dot
on the tv screen, and by means of a microcom-
puter which reads the information passing
through cach dot. an eclectrenic signal corre-

sponding to the information contained on the
film is obtained.

The system eliminates the need to scan the
film by a sideways moving beam, and the in-
herent geometric deflection errors, to provide
high quelity reproduction. Other advantages
include lower maintenance costs. reduced set-
ting-up time with no need for high voltage
supplies.

The FDL 60 can provide pictures from the
telecine in all modes of running — forwards,
backwards and stop. Instantaneous switching
between the modes is possible, as is viewing the
film at up to thirty times the normal speed. This
feature is important to technicians and editors in
reducing the time spent in searching for relevant
film sequences. The machine can handle 16 and
35mm film gauges and all combinations of
sound track.

includes £540m for “radio, radar and electronic
capital goods”; £84m for radio and electronic
components; £145m for “‘other electrical engi-
neering”’; and £93m for instrument engineering.

In addition to their business with the Minis-
try of Defence, many of the above-mentioned
firms export military electronics equipment to
the armed services of foreign countries. This is
done through the Defence Sales Organization of
the MoD, which reckons that receipts from all
transactions in 1981/82 will reach about
£1,500m (some 2%2% of total British exports).
The Estimates state that a “significant propor-
tion of defence sales consists of high-technology
products with a high added value” and of course
electronics must be prominent among these.
For 1980, these exports are listed as £55m for
radio communication and radar equipment and
£25m for guided weapons and missiles, but this
is unlikely to be the whole storv, considering
that SBAC records for 1979, also reported, in-
cluded £155m in the categorv “‘other military
electronics.”” (Other than what? one must ask.)

The 1981/82 estimates also include the
substantial amount of £1,682 million for re-
search and development, and it can be safely
assumed that the electronics industry will bene-
fit from the £1,088m of commercial contracts in
this kind of work. For example, it is mentioned
that anti-tank weapons will be improved by
current research on “detector and microproces-
sor systems for application in precision-guided
sub-munitions which are dispersed from the
main projectile to strike accurately at a number
of separate targets”. The Estimates identify
£223m to be spent on R & D for guided
weapons and £259m for “other electronics”.
Military research is now being organized
through a number of “technology boards”
which deal not only with industrial firms but
also with academic establishments. In spite of
the opposition of some students who have held
protest meetings recently, British universities
and further educational establishments will be
recelving £6m for military research and de-
velopment, 50% up on last vear’s figure.

Some £8m of EMI’s income from military
contracts (see above) will be earned by de-
signing and manufacturing an electronic system
to analyse data from flights of the RAF’s Nim-
rod MR Mk 2 maritime patrol aircraft. These
aircraft, intended for use against surface vessels
and submarines, carrv muiti-track instrumenta-
tion and video tape cassette recorders for contin-
uously recording data received or generated by
all their on-board navigation, communications,
radar and acoustic sensing systems. The new
EMI equipment, on the ground, will replay the
tapes and process the data. Information ob-
tained will be used to establish the validity and
accuracy of target information. to update situa-
tion displays, to revise current and planned
sorties and to brief other crews. The system will
also be used to evaluate tactics and the perform-
ance of crews and aircraft svstems.

@ Footnote to our November 1980 editorial:
The Defence Estimates report that preliminary
work has started at Greenham Common. Berk-
shire, for the reception of 96 electronically
guided cruise missiles, expected to be deploved
there by the USA by the end of 1983.
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Microcomputers in school

At last the Government has announced a scheme
to introduce a microcomputer into every
secondary school. The Department of Industry
is to spend up to £4m to match funds provided
locally towards the purchase of the computer for
each school; in other words they will pay half
and expect the Local Education Authority to
provide or raise (through PTAs and local indus-
try) the other half of the cost.

At the launch of the scheme in London the
Prime Minister emphasised that this was only
the beginning of a comprehensive programme to
introduce the ‘technology of tomorrow’ into
education and that there would be a number of
areas where activities enable a wider under-
standing of computers amongst the children of
today who would be at work well into the 21st
century.

Further details were published in a strategy
document for the Microelectronics Education
Programme, produced by Richard Fothergill,
the Director of the Programme. In it, he details
three main areas for support; curriculum de-
velopment, teacher training, and resource orga-
nisation and support.

The scheme follows on from a very disjointed
train of events which commenced in 1978 when
the Labour Government of that time ordered
reforms of the schools curricula to ensure that
children would be aware of the changes, and
their importance in working life. A five-year
£12m programme, announced in March 1979
was reconsidered by the new Government and a
year later they came up with their own pro-
gramme to spend £9m over four years. Richard
Fothergill was appointed Director of the scheme
in September 1980. (Events and dates reported
by Peter Large in The Guardian).

Two computers have been chosen as worthy
of the Dol’s support. The 380Z from Research
Machines Ltd, and the recently announced
BBC/Acorn microcomputer. There has been
some criticism of the RML 380Z as being too

expensive at £1,680 and although developed in
conjunction with a Local Education Authority,
Berkshire, it is too powerful, giving
minicomputer facilities when a micro is all that
is necessary. The BBC machine, not yet gener-
ally available, seems to fit the bill better. Buta
question mark hangs over Clive Sin-
clair and the Sinclair ZX81 micro; again it has
been rejected in favour of the ‘established’
manufacturers’ products, and vet it would be
possible to purchase about 24 ZX8ls for the
price of one RML 380Z.

Mr Sinclair has countered by announcing his
own subsidy scheme for schools. He will offer

the ZX81 to schools at half the retail price i.e.
£45 for the computer and a further £25 for a
printer.

@ Although it was stressed at the launch of the
scheme that it was only a beginning, and that
there would be further expansion, it may be
argued that the provisions of the scheme are still
woefully inadequate. Imagine the frustration of
pupils eagerly queueing to use the only school
computer. Surely the provision of a roomful of
micros or of some form of terminals on the lines
of a language laboratory would be a more realis-
tic approach to providing our children with ade-
quate knowledge of computer technology.

Pupils at Cheney School, Oxford grouped around a RML 3802, one of the machines
selected by the Department of Industry for use in schools

16 bit pact

The Philips/Signetics group has signed an agree-
ment with Motorola to embark on a five-year
programme for the development of 16-bit
microprocessors. The Philips group will provide
an alternative source for the M68000 and will
produce pin-for-pin compatible support pro-
ducts as well as develop new devices which may
then be manufactured by either participant. At
least three Signetics peripheral data commu-
nications chip designs are to be added to the
M68000 family by the end of the year. Both
Motorola and Philips/Signetics will produce

software including operating systems, language
processors and application packages, as well as
development system tools. It is anticipated that
over twelve designs are to be added to the
M68000 family over the next two years.

Motorola are hoping that the agreement will
boost production and through sheer availability
will help to establish the M68000 products as
‘the leading 16-bit family in the industry’.

Philips have said that they specifically chose
the M68000 family because it ‘covers the full
spectrum of 15-bit applications and can be ex-
panded to cover 32-bit applications while main-
taining software compatibility’.

Open Radio station

Plans have been published for a campaign to
create a 24-hour, participant-controlled radio
station in London to be known as London Open
Radio. It would not be ‘censored by public
opinion or political pressure and would allow
participants to create their own standards of
broadcasting’. All types of contribution would
be welcome; comedy, music, drama, news, pub-
lic affairs or whatever, and scheduling would
result from the decisions of all interested broad-
casters. The organisers are not short of ideas.
They are short, however, of technical exper-
tise and would be grateful to any engineers who

can advise them on frequencies, transmitter de-
sign, maintenance, studio design and purchase.
They also need help in lobbying Parliament and
the Home Office to get a change of law to make
such a system legal.

It is planned that the station would be fin-
anced by publie subscription and contributions,
and a target of £300,000 has been set for com-
missioning the station with an estimated run-
ning cost of £30,000 a year. Although this is a
large scale, ambitious project, similar stations
already exist in Australia, Italy and the USA.

We believe that such a project would be much
more useful than, for example, all the hot air
that is being expended over c.b. radio — a com-
munity service available to all and not just those

British Association
— 150 years old

The British Association for the Advancement of
Science is returning to York, the place of its
foundation in 1831, for a special Anniversary
Meeting in place of the usual Annual General
Meeting. The meeting is to be held at York
University between 31st August and 4th Sep-
tember. In addition to the usual lectures and
addresses by many leading scientists, there will
be a special Celebrity Day with a procession to
York Minster where the President of the B. A.
H.R.H. the Duke of Kent, will give a Presiden-
tial Address. On the afternoon of the same day,
2nd September, there will be held four Review
Svmposia in the physical, biological, earth and
social sciences. In the evening there will be
four special dinners each with a guest speaker.
Applications for those wishing td attend should
be addressed to the British Association at For-
tress House, 23 Savile Row, London W1X |AB.

with personal rigs.

The organisers would be grateful for all con-
tributions of ideas, advice and, of course, cash
and may be contacted at London Open Radio, 2
Warwick Crescent, London W2. Telephone:
01-289 7163. )
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Growing awareness of Prestel

Bv the end of 1980, Prestel, the public viewdata
service run by British Telecom, had more subs-
cribers than any other computer based informa-
tion service in the world, according to Richard
Hooper its director. Writing in the April issue
of our sister journal Viewdata and Tv User, he
said that registrations of 2,035 at Ist January
1980 grew to 7,387 bv lst Januarv 1981. The
Prestel audience, however, consisted mainly of
business users (6,443 or 87%) because high
costs were “‘a major obstacle to significant pene-
tration of the residential market”.

During the vear awareness of Prestel among
the UK population had risen from 12% to 29%.
Among business men — known technically in
the marketing world as ABCIl males — aware-
ness had risen to 60%. The Prestel computer
network had grown from three computers serv-
ing 30% of UK telephone subscribers to 17
computers serving 62% of subscribers. By the

end of the year the system comprised 1,500
ports. The number of main information pro-
viders had not risen so rapidlv, however, being
133 at the beginning of the vear and 140 at the
end. Also, the number of frames filled by these
information providers during the vear had in-
creased from 152,000 to only 174,000.
Elsewhere the journal suggests that the in-
formation potential of Prestel will be greatly
helped by a new scheme called Gateway which
in 1982 will allow users to be linked to third
party private databases. In other words Prestel
will act merelv as a network for accessing, or a
gateway to, information which it does not itself
provide. Although Gateway was developed by a
British firm, Systems Designers Ltd, it has not
been used publicly in the UK — only by the
West German PTT in trials for their Bilds-
chirmtext public viewdata system (see No-
vember 1979 issue, p.49) in which ten third-

party databases were linked to the system.

One commentator, Emma Bird, quoted in the
journal, thinks this is the way to put Prestel on a
good business footing. “If Prestel redefines it-
self in this way it can capitalise on the growth of
private viewdata systems and its new job of
acting as the gateway to both private viewdata
and other computer systems should enable it to
achieve sound economic viability”’. Sometime
before Gateway was unveiled Wireless World
proposed this kind of approach in its editorial of
Februarv 1978 entitled ‘“Viewdata needs en-
couragement’’.

Micro controls the mighty

Giltspur Microprocessor Systems have been
awarded a contract to design and build a
microprocessor-based control and monitoring
system for a 14,000 ton press belonging to Don-
casters Monk Bridge Limited of Leeds. The
press is used to forge fan blades and discs by
one, two or three blows whose energy level is
pre-set by the microcomputer system before
each blow. The products formed are destined
for use in the aircraft industry and details of the
forging process must be printed out as a quality
record for each individual product. In addition,
other information is generated for maintenance
purposes on the press itself, for example, veloc-
ity profiles can be produced to help diagnose
malfunctions.

The system consists of a master microcom-
puter, located in the control room, communicat-
ing with a remote slave microcomputer located
adjacent to the press. The master prompts the
supervisor for product information, gathers and
stores temperatures, pressures and other rele-
vant data during the forging process, prints the
billet certificate and archives data on to a dual
magnetic cartridge unit. The slave unit provides
local data input and readout for the press
operator, plus high speed data gathering during
the pressing operation. Some of the press instru-
mentation transducers have also been specified
and supplied bv Giltspur Microprocessor
Svstems, and a press load monitoring unit
previously supplied by the company is to be
integrated into this system.

On the eve of closing down the 405-line v.h.f. television service, George MacKenzie,
BBC's Chief Engineer, Transmissions together with two former holders of that title, Eric
Varley (centre) and Maurice Crawt (right), celebrates the 25th anniversary of the Crystal
Palace transmitting station. They are posing in front of one of the two transmitters
which were first brought into service in March 1956 when the 405-line service was
transferred from Alexandra Palace. Also worthy of celebration but not appearing in the
picture is the 750 ft tower which has dominated the South London skyline for 25 years.

News in brief

An interesting conflict arose between different
areas of our relationship with the Eastern bloc.
The BBC wanted to improve its shortwave ser-
vice to eastern Europe by locating a new
transmitter at the disused Henstridge airfield in
Somerset. Unfortunately, this was quite close to
the Royal Navy air station at Yeovilton and it
was thought that the BBC transmissions might
affect the operation of the air station and the
Ministry of Defence lodged a formal objection.
The BBC withdrew the proposal. In effect, mili-
tary hardware was considered more important
than the ‘friendly persuasion’ of the BBC exter-
nal service.

The world’s most powerful v.h.f. tv transmit-
ter is claimed for WXIA-TV, Channel 11 in
Atlanta, Georgia, USA who have installed a
Harris 100kW TVD-100H which is transmit-
ting through a twelve-bay circularly polarised
antenna. As the transmitter consists of two
S0kW transmitters combined, one half can be
maintained while the other continues transmis-
sion at 80% of the total power.

Another record is claimed by GEC Telecommu-
nications who are to supply the two longest
digital transmission systems in the U.K. to
British Telecom. Each system will operate at
120Mbius with a capacity of 1680 speech cir-
cuits each. They will link Mondial House, the
international switching centre in London, with
Madley satellite earth station in Herefordshire.
The two systems will operate through coaxial
cable on alternative routings over a joint
distance of more than 600km (373 miles) and
will be ready for service late in 1982. The digital
svstem was chosen for better quality of trans-
mission, improved stability, and much greater
flexibility of network management.

The launching of the Amsat Phase 3B amateur
band satellite is scheduled to take place in Feb-
ruary 1982 when it will be carried on Ariane
L07.

A tentative allocation of the frequencies to be
used are:
U-transponder

Uplink 435.150 t0 435.300MHz
Downlink 145.820 10 145.970MHz
Engineering

beacon 145.990MHz

General beacon 145.8125MHz

L-transponder

Uplink 1.269.950 10 1,269.150MHz
Downlink 436.150 10 436.950MHz
Engineering

beacon 436.020MHz
General beacon 436.040MHz

The 12th International Television Symposium
and Technical Exhibition will take place at the
Maison des Congres, Montreux, between 31st
May and the 4th June. Thirty-five British com-
panies will be exhibiting as part of a British
Overseas Trade Board Joint Venture, sponsored
by the Electronic Engineering Association.
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C.b. specification published

We have received a copy of the draft specifica-
tion for the performance of 27MHz radio equip-
ment for use in the citizens’ band radio service.
We include here the main parameters and provi-
sions of the specification. All equipment must
be covered by a licence and it is a condition that
the equipment conforms to and is maintained to
certain minimum standards set out in the speci-
fication. The specification sets out these stan-
dards for 27MHz f.m. equipment; 934MHz
f.m. equipment is subject to a separate speci-
fication.

The manufacturer, assembler or importer of
the equipment is responsible for testing the
equipment and for ensuring that it conforms
with the specification. A reputable test estab-
lishment may act on his behalf.

The output r.f. power of the transmitter is
limited to 4W. With the antenna permitted this
will give an effective radiated power of 2W. If
the antenna is mounted at a height exceeding
10m the licence will require a reduction in
transmitter power of 10dB. A 10dB attenuator
should be provided as a standard accessory for
this purpose.

The equipment shall provide for transmission
and reception only of frequency modulated em-
issions on one or more of the following r.f.
channels: Channel 1 at 27.60125MHz up to
Channel 40 at 27.99125MHz each channel being
10kHz from the next. Equipment shall not con-
tain facilities for transmission of any other radio
frequencies. Only equipment which employs
frequency or phase modulation and has no
facilities for any other form of modulation will
meet the requirements of the specification.

The equipment shall be provided with a clear
indication of the type number and the name of
the manufacturer. In addition, compliance with
the specification should be indicated by the
authorised mark stamped or engraved on the
front panel of the equipment. The mark is
shown here and should have minimum diameter
of 6mm and a minimum figure height of Imm.

Controls which, if maladjusted, could affect
the interference potentiality of the equipment,
should not be easily accessible. _,

B
27/81

The power supply should maintain its voltage to
within 3% of its nominal value. Frequency er-
ror; the deviation in carrier frequency from its
nominal value, should be less than 1.5kHz. Fre-
quency deviation, the difference between the
instantaneous frequency of a modulated signal
and the unmodulated carrier frequency, should
be less than 2.5kHz.

Adjacent channel power, the power output at
a frequency of 10kHz above or below the
nominal frequency in use, should not exceed
60dB below the carrier power of the transmitter,
without the need to be below 2uW.

Spurious emission, emissions at frequencies
other than those of the carrier and sidebands
associated with normal modulation, should not
exceed 50nW in the frequency bands of 80-to
80MHz, 87.5 to 104MHz, 108 to 118 MHz, 135
to 136MHz, 174 to 230MHz and 470 to
862MHz. The power of spurious emissions at
other frequencies should not exceed 0.25uW.
All emissions from a receiver should be less than
20nW on any frequency.

The specification also lays down the equip-

ment and test conditions to be used when
testing the equipment and the accuracy of mea-
surement needed.
The above specification has already raised howls
of indignation amongst existing (illegal) c.b.
users. The National Committee for the Legali-
sation of Citizens’ Band Radio have noted that
the channels suggested by the specification do
not correspond to frequencies used for c.b. any-
where else in the world. This means that equip-
ment would have to be specially designed and
built for the U.K. and would therefore be very
expensive. The National Committee would like
to adopt the specification drawn up by the Joint
Council for Legalisation of 27MHz c.b. radio,
which corresponds quite closely to the equip-
ment at present in use in the United States and
in illegal use here.

We note that the chosen frequencies avoid
the ISM; industrial, scientific and medical band
as designated by the 1979 World Administrative
Radio Conference, but share a fixed and land
mobile band. The only information we could get
from the Home Office was that the frequencies
had been selected ‘to avoid conflict with radio
modellers’ and were ‘offset to avoid any har-
monic interference with the 102 to [12MHz
frequencies used for approach and landing at
airports’.

These magnetic tape data recorders from SE Labs, a Thorn/EMI company, have been
selected for use by NASA in their installations at the Goddard Space Center, the
Johnson Space Center and at the John F. Kennedy Space Center. They will be used to
capture the data transmitted back from Spacelab.

Shuttle
electronics

After all the ballyhoo of the launch and landing
of the first space shuttle Columbia, it may be of
interest to look at some of the contributions the
electronics industry has played in this venture.

At the Kennedy launch site operational in-
tercommunications runs on two systems; OIS-
RF is a 112 channel system connected to 1,200
terminals, with total conferencing capability,
using a 480kHz band to carry the channels over
coaxial cable. All the voice communications
channels can be networked into the one inte-
grated system. In addition numerous 2I-chan-
nel, four-wire multi-terminal systems serve
small geographical complexes, with one or more
channels connected to the main system.

The public address and area warning systems
are made from standard distribution amplifiers
and indoor and outdoor speakers arranged to
allow for paging by geographical area or all areas
simultaneously, with a capability to over-ride
from several remote locations.

Also at the Kennedv Space Centre are fifteen
v.h.f. base support radio networks, a commu-
nications link between the astronauts and the
control centre with connections to the medical
staff, various directors and, via leased lines, to
the Johnson Space Centre.

Data and television transmission facilities link
up 29 sites with 1,400 terminals. When the
shuttle system is fully operational there will be
an additional 400 data modems and data
switching equipment to support cargo opera-
tions. The system provides the means for trans-
mission of colour and monochrome operational
and network tv and other analogue or digital
data for distribution through the OIS-RF
system. Data includes spacecraft command and
telemetry, meteorological and other mea-
surements and the computer system data.

The launch needs to be carefully monitored
and there are no less than sixty monochrome tv
cameras located on the launch pad all remotely
controlled from the launch control centre 32
miles away. .

NASA’s public affairs office has all the facili-
ties necessary to provide live television coverage
of the launch for release to national and interna-
tional public tv networks.

The major instrumentation systems include a
microwave scanning landing system, a precision
laser tracking system which is used to calibrate
the landing systems and also serves as a source
of reference during commissioning and flight
inspection tests of each landing site. There is
also a catenary wire lightning protection system
and a lightning voltage measuring system.

All this is on the ground at the Kennedy
launch site, and all the equipment mentioned
has been supplied by one division or another of
RCA. Thev have also provided satellite commu-
nications through the two American satellites
which provide 11 wideband data links, 28 voice
and data narrowband and television broadcast
links. Each shuttle orbiter has several tv cam-
eras with remote controls. The radios contained
in the astronauts back-packs provide a number
of services in addition to voice communications,
they monitor the astronaut’s heartbeat and the
life support systems.

And this is still only a part of the whole;
Mission Control at Houston, Texas was built
and is operated by Ford Aerospace and Commu-
nications Corp. a division of Ford Motors, and
electronics control and communications
permeate the whole enterprise.

waann amaricanradiohicton.ceha
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Overload indicator

Overloads of either polarity are indicated
by a single l.e.d. with signals from dc to
IMHz. Each overload detector operates as
a comparator/monostable and, if the refer-
ence voltage is exceeded, the monostable is
triggered for approximately 30ms which
turns the l.e.d. on. The monostable can be
re-triggered, so if the overload persists the
l.e.d. remains on and does not flicker.

R. W. Darlington

Worsley

Manchester

Contributions for circuit ideas
should be typed and include a day
time phone number if possible.
We now pay a minimum of £20 for
all ideas which are accepted for
first publication in Wireless
World.

The n-channel f.e.ts within a 4007 pack-
age, when used as voltage controlled rests-
tors, track sufficientlv well to be used in a
voltage-controlled Wien bridge oscillator.
Two f.e.ts are used in the Wien network,
and the third is used for amplitude control.

+15V0O— 4 —
Overload
tndicator
Set + Ve }
180k o/p level

'\._1

Mo f Vz\z/: ) %2

Ll |

(WULS
22
™ I——{b
33n ‘_V_ 1NG148 4k7
/
BC
10k > 137
Tk 220p 10k
INL1L8 I __J
3k3
™
JBC
Set-Ve 182
o/plevel
-15v >

Voltage-controlled oscillator

network with a few tens of millivolts. This
requires a wide bandwidth device to sus-
tain maximum output at 20kHz.

Output amplitude is maintained by a
f.e.t. and R; used as a variable potential
divider controlling the feedback to ICy,.

é/A

the components shown, a sweep from 100
Hz to 20kHz is obtained with a control
voltage from 0.5 to 10V. Maximum distor-
tion at SkHz for various samples of IC, was
3%. Below 500Hz, S0Hz hum pickup can
be troublesome because the fe.ts are
operating at around a megohm so screen-
ing of the circuit is advisable.

Because the 4007 protection diodes cause IC;, controls the f.e.t. by comparing the J. D. Jardine
signal distortion with input levels above a dc level set on Ry with a direct voltage Dewsbury
few hundred millivolts, IC;, drives the proportional to the ac output signal. With Yorks.
Output
Vrms
max
+1SV4T
;J; 2p2 L
S 6k
—al & &
L] \
ING1LB
)
> R, %
N S22k 2i, 100
4148
T 1,7}_, = 10n
' — - 4
: Veontrol
05-15V
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Matching
complementary

transistors

By simultaneously displaying Ic versus
Vcg for complementary transistors,
matched devices can be quickly selected.
Equal collector voltages are provided by
identical halves of a power supply. Al-
though the potential at point A or B is not
exactly equal to Vg, due to the voltage
drop across the emitter resistors, the ap-
proximation is acceptable. Both transistors
have the same Iy set by a photocoupled
germanium diode. The high reverse cur-
rent of the photodiode ensures that /g is
reasonably constant with small voltage
variations produced by different values of
Ic.

Transistors Tr3, Try and IC, form a
simple switch for the Y axis. Because the
curves displayed for increasing and de-
creasing values Vcg do not coincide, IC;
blanks the first one. The 555 timer is trig-
gered near to the zero-crossing point of
Vce and generates Sms pulses for driving
the Z input of the oscilloscope. As ICj is
triggered before Vg reaches zero, Dy and
D; are included to prevent a small part of
the trace from being missed close to the
origin. The push-button permits identifi-
cation of the traces. Accuracy of the circuit
can be increased if the corresponding com-
ponents marked x are matched.

Isolation amplifier

A quad op-amp such as the TLO74 can
provide an amplifier with a high-im-
pedance differential input and a low-im-
pedance differential output which is bal-
anced about a third terminal. The circuit
can be used to overcome earth loop prob-
lems in instrumentation and audio
systems. Several amplifiers can be
powered from one supply without interac-

tion provided the total signal plus com-
mon-mode voltage does not exceed the
supply.

Overall gain is set by R, which, with an
open circuit, is unity. Resistors R; and R
should be matched for accurate balance.
M. R. Hadley
Southampton
Hants.

I. Safta
Romania
+5V
1 8
% 0 - 4
W
2 I 7 %2&;2
4 3 3 ¢ l 5%
[ 555 O 99—
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et [— 200n
z g 300
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X axis Tr.l < j<t +
2 2
10k
Closed for
small Iy
o
lie—
Al
& 1iS 260V
A ac
S Al
0-6V )= wapY12 Slie
v T '
5
' N
D1 - D() = Si1 general purpose
Ry = 0R2
Rz =2
R3 =10

wawww americanradiohistonzcom



www.americanradiohistory.com

WIRELESS WORLD JUNE 1981

B.c.d.-to-binary conversion

3 3 C
Two-decade b.c.d.-to-binary conversion 4308 A1 ”
with, for example, thumbwheel switches Units 81 51——‘—2'
can be achieved with two i.cs. Alterna- BCOY A1
tively, the circuit can easily be extended as BZ Sop——%
shown for three or more decades. g | [ Ag 08— Pz |Binary
J. A. Fox 8 S3 8 foutput
Redhill 1 ‘
Surrey BZ Sy 16
|1L l ICO |
|(8¢2) — 32
!20
Tens |(16+4} > bk |
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B 2
4 |
— 4
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; 8
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Temperat'ure compensation for varicap diodes

When a varicap diode control is used in a
v.h.f. oscillator as shown in Fig. 1, the
positive temperature coefficient of the
diodes cannot be completely compensated
for with n.t.c. capacitors. The circuit in

Fig. 2. overcomes the problem by using a
familiar Vgg multiplier in series with the
supply voltage to the diodes. This method

cillator because the compensation depends
on the amount of reverse bias applied to
the diodes.

of temperature compensation is particu- T. K. Wong
larly useful with a switched-frequency os- Edmonton
London
O+I5V ¢ O +30V
ﬁ BC B(
NVALE \ = /183
10k
+ 30V -
etc i

220k 220k o

220k

220k

olp

i

e
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Accurate sine-wave oscillator

Step-by-step calculation means no limit to low frequency range

by N. Darwood

This oscillator does not contain any
inductors or capacitors. It is an
arithmetic unit that continuously
computes sine and cosine values. The
output is a sequence of numbers, in
binary, which represents the
amplitudes of a continuous sine-
wave. This sequence of values is an
ideal medium for digital signal-
synthesis. Two or more such
sequences are readily added,
multiplied, scaled etc. A digital-to-
analogue converter is used if the
output required is an analogue
waveform.

The computation performed by the arith-
metic unit of this oscillator to produce a
sine-wave sequence of values is: (a) to the
current value of sine add a fraction of co-
sine; and (b) from the value of cosine
subtract a fraction of sine. For example, if
sine value = 0.4, cosine value = 0.6 and
the fraction chosen is 1/10 then the compu-
tation performed is as follows:

(a) New sine = 0.4 + (1/10) 0.6 = 0.46
(b) New cosine 0.6 — (1/10) 0.46

= 0.6 — 0.046 0.554

Computations (a) and (b) form one step.
One step produces a new value for sine and
a new value for cosine. Fig. 1 shows how
the sine and cosine values progress, step by

The mathematically minded will quickly’

see that the computation is an approxima-
tion:
Given that sin (n + ) = sin 7 cos ® + sin

wcos n ) )
cos w approximates 1 for small @ (2),
S"(‘—uw approximates 1 for small ®

sin w approximates o for small © 3)
Substituting (2) and (3) into (1),
sin(n+ @) =sinn+ wcosn “

where o is a fraction of a radian.

In words equation (4) means that a new
value of sine can be found by adding a
fraction of cosine. Similar reasoning shows
that a new value of cosine can be found by
subtracting a fraction of sine. A further
example is shown below.

Current value of sine = 0.2

current value of cosine = 0.9

(a) next value of sine = 0.2+(1/10) 0.9 =
0.29

(b) next value of cosine = 0.9—(1/10) 0.29
=0.9-0.029 = 0.871 .

It is easier for the hardware to first calcu-
late the new value of sine than take this
new value for the calculation in (b).

To become familiar with the oscillator
let us work through one cycle of oscilla-
tion. Assume the sine amplitude is zero
and the cosine amplitude is 100, see Fig. 1.
Let the fraction be Y. Finally abbreviate

step, as the pair of computations (a) and sine at step n = sin (n)
(b) above is continuously repeated with a sine at step n+1= sin (n+1)
fraction of Y. (Fig. 1 is explained in detail cosine at step n = cos (n)
later.) etc.
] [ Lol ]
B YN
A\ ' 7
SINE /
¥l
o [¢]
i | ) Steps = /
2 |5 [ 6% 7 18 #5 [10]H

*

O,

/

1*?/

—

47
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Fig. 1. Graph of computed sine and cosine values from Table 1

|
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where n is a multiple of a fraction of a
radian.

Table 1 lists the results of continuously
performing
(a) sin (n+1)=sin (n)+(¥2) cos (n)

(b) cos (n+1)=cos (n)—(¥2) sin (n+1)
Sine and cosine values are then plotted as
shown in Fig. 1.

A fraction of Y2 was chosen for ease of
working although we could have chosen
any value, say 3/297. But then, because of
the amount of work involved, we need a
computer to simulate the hardware by con-
tinuously performing:

(a) sin (n+1)=sin (n)+(3/297) cos (n)
(b) cos (n+1)=cos (n)—(3/297) sin (n+1)
(c) go back to (a)

The fraction is a systems parameter. It is
hardware wired. A fraction of Y2, V4, Y8 or
1/16 etc. is readily achieved in terms of
hardware by a right shift. The fraction is
called omega (w); it defines the number of.
steps in one cycle of oscillation. The small-
er o is: the smaller the step size; the more
steps there are per cycle; the longer it takes
to complete one cycle; the lower the fre-
quency; and the less the error.

For w=Y2 the error is about 7%. For
®=1/32 the error reduces to about 0.5%
(Note in Fig. 1 how one cycle is completed
between two steps.) However, there is no
cumulative error over many cycles. In fact
the error appears to be sinusoidal with a
period of 1/w cycles. A formal knowledge
of the errors, fundamental and truncation
(i.e. the effects of rounding off), is not
known.

The period of oscillation is evaluated as
the product of (the number of steps per
cycle) x (the time for one step). The time
for one step is determined by the hardware
architecture, in particular, the number of
bits in a word, a serial or parallel arith-
metic unit, and the clock rate.

The step size i.e. the number of degrees
or radians moved by one step (not the time
of one step) is determined solely by the
fraction w. From Table ! and Fig. 1 one
step = o radians. In this instance, because
w=VY2, one step=Y2 radian, 2 steps=1
radian.

Generally, one step= w radians
l/w steps= | radian
2nt/wy steps= 2n radians = 360°
= ] cycle

Thatis, 1 cycle = 2mt/w steps.

See Fig. 1 where one cycle takes
2n/wy = 2n/(Y2) = 4m = 12.56 steps

A further example could be where
®w=1/1000. One "cycle is completed by
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2n/0w=(1000) 2x=6,283.2 steps. Hence
the step size is 0.057°. An accurate contin-
uous sine-wave oscillator with any period
is now practical. For example, a device
consisting of two 100-bit shift-registers, an
adder/subtractor and a clock of 100kHz
and with ® = 2" gives a continuous sine-
wave with a period of 10 years.

Implementation

The oscillator can be built with nine i.c.
chips. Sine and cosine are each held in a
shift register. This is shown in the block
diagram of Fig. 2, which also shows the
adder/subtractor and control logic.

Ignore for the moment the ‘‘sign exten-
sion’’ and ‘“‘complementer’’ blocks.
Suppose the left hand shift register L,
which is of 8 bits, say, holds 100 and R
holds zero. Let w='8. This means, in
terms of hardware that the input to the
adder/subtractor is taken from the output
of bit 3 of L. Hence the input to the ad-
der/subtractor is L/8, that is, L right
shifted 3 places. The resultant output from
the adder/subtractor becomes the new
value in L as shown in Table 2. Obviously
this is just a mechanization in hardware of
the illustrative example of Fig. 1, but with
a different fraction.

First note, in Fig. 2, one step takes a
complete rotation of both shift-registers,
i.e. 16 clocks. In the first half of each step,
i.e. for the first 8 clocks of each step the
adder/subtractor is in the add mode. For
the second half of each step the adder/sub-
tractor is in the subtract mode.

In fact, rather than an adder/subtractor
only an adder is used. When in the subtract
mode, 2s complement is formed and then

WIRELESS WORLD JUNE 1981
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Fig. 2. Block diagram of sine-wave
oscillator. Set carry for subtract mode;
reset carry for add mode.

added. The 2s complement is formed in
two steps. First a bit complementor (an
exclusive OR) is used; this gives 1s com-
plement. To produce the required 2s com-
plement a 1 has to be added to the least
significant bit, which is performed, as is

Continued on page 78
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Fig. 3. Logic diagram of oscillator
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Table 1: lllustrative example

Step Computation Result
sin (0) 0
0 cos{0) 100
sin (1) 0+100/2 50
1 cos (1) 100-50/2 75
sin (2) 50+75/2 87.5
2 cos (2) 75—-87.5/2 31.25
sin (3) 87.5+31.25/2 103.12
3 cos (3) 31.256-103.12/2 —-20.31
sin {4) 103.12+-20.31/2 92.97
4 cos {4) —-20.31-92.97/2 —-66.79
sin (5) 92.97+-66.79/2 59.57
5 cos (5) —66.99-59.57/2 —96.58
sin (6) sin (5)+(%2) cos (5) 11.27
6 cos (6) cos (5)—("2) sin (6) —102.22
sin (7) etc —39.82
7 cos (7) —-82.30
sin (8) —80.98
8 cos (8) -41.81
sin (9) -101.89
9 cos (9) 9.13
sin (10) -97.32
10 cos (10) 57.79
sin {11) -68.42
11 cos (11) 92.00
sin (12) —22.42
12 cos (12) 103.22
sin {13) 29.18
13 cos (13) 88.62

Table 2: Computed by Fig 2

Step L R Resultant
100 0 0+100/8=12
1 12100 100~ 12/8-=99
99 12 12+ 99/8=24
2 24 99 99— 24/8-=96
96 24 24+ 96/8=36
3 36 96 96— 36/3
etc
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High Performance
Oscilloscopes with
built-in reliability
backed by a full 2 Year guarantee
and at the right ,or/'cF‘e

!

15 MHz

£274

CS1560All Dual Trace 15 MHz Oscilloscope — 10mV ta 20Vidiv
sensitivity in 1-2-5 sequence with fine control — 0.5us ta 0.5s/div
sweep time plus X5 Mag — Auto and Manual Triggering — Chop and Alt
modes — Z Mod — TV Tng — X-Y operation

CS1562A Dual Trace 10 MHz Oscilloscope — 10mV to 20Vidiv
sensttivity in 1-2-5 sequence with fine control — 1us to 0.5s/div
sweep time plus X5 Mag -— Auto, Manual and TV Triggerning — Z Mod
and X-Y operation

CS 1566A | CS 1830
DUAL TRACE § DUAL TRACE

20 MHz 30 MHz

£295 |£495

CS1566A Dual Trace 20 MHz Oscilloscope — 5mV to 20Vidiv C€S$1830 Dual Trace 30 MHz Oscilloscope — with TRIGGER DELAY — 2mV
sensiivity in 1-2-5 sequence with fine control — O'Sps to to 5Vidiv sensitivity — 0.2ps to 0.5s/div sweep time plus
0.5s/div-sweep time with X10 Mag — Chop, Alternate, Sum and X5 Mag — Autg, Manual, SINGLE SHOT and FIX {auto sync system)
Diff modes — Auta and Video tngger — Z mod and X-Y operation tng modes — DELAYED SWEEP from 1us to 100ms — Chop. Alt, Sum .
Diff. and X-Y modes — High quality PDA CRT — now with VAR .SIG DELAY

CS1575 | CS1577A
4 TRACE 9 DUAL TRACE

5MHz | 35MHz
£247 |£416

CS1575 4 Trace 5MHz Oscilloscope — 1 mV to 3Vidiv sensiivity in CS1577A Dual Trace 36 MHz Oscilloscope — with VAR SIG. DELAY — 2mV to
1 3 sequence with fine control — 0 5s 10 2ms div — unique swee 10Vidiv with fine control and UNCAL.IND — 0 1ys to 0.6sidiv
length adjustment — Alt and Chop — Display Both channels plus sweep time plus X5 Mag — Auto, Manual, SINGLE SHQT. FIX and
Lissajous plus Phase Angle Reference simultaneously — ‘ldeal for all Video triggering — Alt, Chop, Sum, Diff and X-Y modes — Z mod —
Audio Applications High Quality PDA CRT

N pasIyfyiqerjoagl qa.\m;adum.);!qaoumu.l(u.lad;!qa.)!.\.las;!qﬂ)u qeijo

Telephone: (0799) 24922
Telex: 81653.

performancehitcompetitive hilreliabilityhi? '

House of Instruments Ltd.

1y aa1aa0s 1Y fyiqueroa sy aannadwoa iy sourwrio)ad 1y 3218198 1y fyrfiqerjaa

House of instruments Ltd.,

Clifton Chambers,

62, High Street,

Saffron Walden,

® Essex CB10 1EE.

WW - 080 FOR FURTHER DETAILS
DAL 9578
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RAM AND EPROM NEW LOW VAT INCLUSIVE PRICES

2716 5vRail  £9-50
2716 3 Rail £8-50
2708 450NS £4-50
2708 ExEquip £2-25

4116 200NS 16KX1DYN. 8for£19-95
2114L-3 300NS1KX4 ST.  8for £22-50
2102L-3 650NS 1KX1 ST. 8forf 550

TMS4030JL 300NS4KX1 DYN 8forf 9-95

All devices full spec. and guaranteed. Bulk enquiries welcome.

» s -

.=

& Wi -

From£195 | U7

Fully fledged industry standard ASR33 data ter
minal. Many features including: ASCIl keyboard
and printer for data {, O. auto data detect Circuitry,
RS232 serial interface. 110 baud. 8 bit paper tape
punch and reader for off line data preparation and
ridicu'ously cheap and reliable data storage. Sup
pliea in good condition and in working order
Ogptict s: Fioor stand £12.50 + VAT
Sound proof enclosure £25.00 + VAT

QUIP A
< ' GIVE
N\ ~_ YOUR
= M.P.U.
\ | A HOME
1 ' ONLY
! £9.95

\ 185 pp
Superb orotfessional fully enclosed, made for the
G.P.0. to the highest standard, offered ata
fraction of their original cost they feature
atuminium sides, hinged removable front panel
which can be secured by 2 screws to prevent
prying fingers. All are finished in two tone G.P.O.
grey and a'though believed brand new may have
minor scuff marks/scratches due to bad storage.
Dimensions 16D x 6%"H x 14% "W

ATIONAL MA10 »
UDCK VIOL

PRICES
REDUCED

ONLY
Yy £295

+CAR
+ VAT

Made under licence from the world famous GE Co
The ICL Termiprinter is a small attractive unit with
so many features it is impossible to list them in the
space available! Brief spec. as follows; RS232
serial interface, switchable baud rates 110, 150,
300. {30 cps). upper and lower case correspond
ence type face, standard paper, almost silent run
ning, form feed, electronic tab settings, suited for
word processor applications plus many more
features. Supplied in good condition and in work
ing order. Limited quantity
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Tn stock now test equnpmgm, mncrogr(;|
transformers, power supplies, SCOPes, gén
equipment 1.C.’s, tools, compon’emssvassem
transistors, microswitches, v.0.U st;zl:‘ (—)f ~

other stock lines. Just a mere fr;c i -

displayed below: 100's of bargains for ca .

RDA

essors, teletypes, ;
gen’s, motors. peripheral
acs, keyboards,

blies + thousands of

st range, is

g?l'(OCK SOFTY

EPROM BLOWER
Software  development  system
invaluable tool for designers, hobby-
ists, etc. Enables open heart surgery
on 2716, 2708 etc. Blows, copies,
reads EPROMS or emulates
EPROM/ROM/RAM in situ whilst
displaying contents on domestic TV
receiver. Many other features. £115
+ carr. + VAT. Optional 2716, 2716
Function Card £40 + VAT. PSU £20

+ £1.50 carr. + VAT

Write or phone for more details.

CONNECT
DIRECTTO
YOUR MICRO

Made by the "BALL MIRATEL" CORPORATION USA
the CD12 is a self contained, mains powered chassis
professional monitor. All controls are inbuilt on a
single PCB with exception of the brightness control
which can be brought out for external use. Many
features such as composite video, quoted bandwidth
of 19 Mhz, superb linearity and definition make this a
must for any MICRO/CCTV application

BRAND NEW PCB organised as a 3K X
8 page memory with 2 4 socketed 2102-L
650ns Rams, 4 Eprom Sockets and. 16
TTL Chips for decoding. All IC's guaran-

OP PRESS -~ STOP PRESS - STOP PRESS - ST
STEP INTO THE80's  [AGw :

Eracgtri’ir:agv;z;ggf):e‘?“?lv £97-50+ VAT 2oy Complete wath circuit only
ptemss s pondconscon 250 | 24,50 4 ersre
HURRY WHILE STOCKS LAST e
OR B/
ARD L)
R

WITH TOMORROW’'S WORLD TECHNOLOGY TODAY

The “TANTEL" Post Office approved

PRESTEL-VIEWDATA ADAPTOR

At last this amazing piece of micro technology is available at a price you can
afford. Just connect to the aerial socket of any colour or black and white
domestic TV receiver and to your Post Office instalied jack socket and you

Model 630-1B disk drives by Memorex BASF, TTL
signals in and out, high speed. IBM 2311 compat-
ible. Sold in good condition but unguaranteed.

£175.00 + vaT
BUYERS COLLECT

are into the exciting world of PRESTEL. Via simple push button use you are

able to view a staggering 170,000 pages of up to the minute information on

many services and utilities, order goods from companies, even play
games!! All this and more without ever leaving your armchair!

ONLY £17

+ £1.75 carr

+ VAT Send £197.50p

Note: When ordering please give the address and telephone number where the Tantet

adaptor is to be used, we will arrange all details with the Post Qffice for instaliation of the
jack socket {normally within 7 days).

The PSU to end a// your MPU/LAB requirements,
made by “Weir” Electronics at over £200.00. The
supply features full regulation, current limit, and
overvoltage protection on all 7 outputs, just look at
the spec.

+5v @12 amps. +5v@4.5amps, +5v @4 amps,

*12HOUR

* ALARM
* 50/60 HZ

The same module as used in most ALARM/CLOCK
radios today, the only difference is our price! All
electronics are mounted on a PCB measuring only
3" x 1}” and by addition of a few switches and 5/16
volts AC you have a multi function alarm clock at a
fraction of cost. Other features include snooze
timer, am pm, alarm set. power fail indicator, flash-
ing seconds cursor, modulated alarm output etc.
Supplied brand new with full data only

Suitable transformer £1.75. £5.25
OND OR
RAB BA

Amazing vaiue mixed semiconductors, include

transistors, digital, near | C.’s, triacs, diodes, bndge

recs. etc. etc. All devices guaranteed brand new, full

spec. with manufacturers markings, fully guaranteed.
50 + BAG£2.95 100 + BAGS£5.15

]

Keep your equipment Cooi and Reliable with our tested ex-equipment
“Mutfin Fans” almost silent running and easily mounted. Avaiiable in
two voltages. 110 V.A.C. £5.05+pp 30p OR 240v A.C. £6.15+pp
90p DIMENSIONS 43" x 43 x 1} .

Due to our massive bulk purchasing programme
which enables us to bring you the best possible
bargains, we have thousands of |.C.’s, Transistors,
Relays, Cap's., P.C.B.’s, Sub-assemblies, Switches,
etc. etc. surplus to our requirements. Because we
don’t have sufficient stocks of any one item to
include in our ads., we are packing all these items
into the "BARGAIN PARCEL OF A LIFETIME"
Thousands of components at giveaway prices!
Guaranteed to be worth at least 3 times what you
pay plus we always include something from our ads.
for unbeatable value!! Sold by weight

25K £ 4.75+pp £1.25
10kis £11.75+pp £2.25

Skis £ 6.75+pp £1.80
20ids £19.99+pp £4.75

JUSTIN MANUFACTURERS e Rt iR =
Secondhand chassis 9" Blue- ONLY A superb unit supplied in two grades, complete
best mains powered video with data.
monitors, composite video | 100,000 EX STOCK Miniature Brand New, Fully Tested £59.99
input with inbuilt 5v 3 amp DC | relays continental series by Used and Untested £39.99
P.S.U. Tested, but unguaran- | Keyswitch, etc. all contact Carriage and Insurance £7.50

teed forms all impedances.
£39.99 + 150 carriage CALL FOR QUOTES p 3 U
Complete with circuit. DDED

L] [ ]
A BOARL
el ool NOW ONLY
D 80 CP p » + Carr 3 Vs
A 3 DD £49 + VAT S5

This must be one of our greatest bulk
deals, this fabulous printer is listed at
over £1800 and judging by the
construction we are not surprised.
Made under ficense from the
LOGABAX Co. the DMZ180 is an
exceptionally sturdy high speed 180 cps
matrix printer, capable of printing up to

132 characters per line on standard “Fan Fold” sprocket fed paper. A
precision 7 x 7 matrix head using ruby bearings, gives a clear
concise type font. Many other features include internal buffer for
high throughput, standard ink ribbon, software controllable form
and tab functions, standard “CENTRONICS” ASCII parallel interface

etc. etc.

Optional extras Floor Stand £30.00 + VAT, Paper Stand £18.00 + VAT

Dept. W.W. 64-66 Melfort Rd., Thornton Heath,
Croydon, Surrey. Tel: 01-683 7702 or 01-689 6800

Unless otherwise stated all prices inclusive of V. A.T. Cash with order. Minimum
order value £2.00. Prices and Postage quoted for UK only. Where post and
packing not indicated please add 60p per order. Bona Fida account orders
minimum £10.00. Export and trade enquiries welcome. Orders despatched
same day where possible. Access and Barclaycard Visa welcome.

Straight from the U.S.A. made by the world famous R.C.A. Co., the
VP800 Series of cased freestanding keyboards meet all require-
ments of the most exacting user, right down to the price!
Utilising the latest in switch technology. Guaranteed in excess of
5 million operations. The keyboard has a host of other features
including full ASCIl 128 character set, user definable keys,
upper/lower case, roliover protection, single 5V rail, keyboard
impervious to liquids and dust. TTL or CMOS outputs, even an
on-board tone generator for keypress feedback, and a 1 year full
R.C.A. backed guarantee

VP61 7 bit fully coded output with delayed

strobe, etc. £43.95
VP611 Same as VP601 with numeric pad. £54.95
VP606 Serial, RS232, 20MA and TTL output, with

6 selectable Baud Rates. £60.95
VP616 Same as VPS06, with numeric pad, £7250
Post, Packing and Insurance. £1.95

ORDER NOW DR SEND FOR DETAILS.
. » . » »le

Following the recent “SELL OUT" demand for our 5v
3 amp P.S.U. we have managed to secure a large quan-
tity of ex-computer systems P.S.U.'s with the following
spec.; 240 or 110v A.C. input. Outputs of 5v @ 3-4
amps, 7.2v @ 3 amps and 6.5v @ 1 amp. The 5v and
7.2v outputs are fully regulated and adjustable with
variable current limiting on the 5v supply. Unit is self
contained on a P.C.B. measuring only 12 x 5 x 3
The 7.2v output is ideal for feeding “on board” regu
lators or a further 3 amp LM323K reguiator to give an
eftective Sv @ 7 amp supply.

Supplied complete with circuit at only £10.95 + £1.75pp.
Believed working but untested, unguaranteed

MAIL ORDER
INFORMATION

WW - 081 FOR FURTHER DETAILS
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Tracking elliptical orbit satellites

An alternative method using accurate drawings to replace
involved calculations and computer programs

by J. M. Caw, G4ALV

Tracking a satellite in an elliptical
orbit without pre-calculated data
normally involves complex formulae,
best processed using a computer. The
author shows here that most of these
calculations can be replaced by
accurate drawings and still provide a
result with an error of less than one
degree. Although written with the
OSCAR phase lils in mind, the method
can be used for any satellite with an
elliptical orbit, providing the initial
data stated here is available.

This method involves drawing both a
scaled-down version of the satellite’s ellip-
tical orbit and the satellite path, for use as
an overlay on a polar projection map. After
one orbit ellipse has been drawn, it can be
used to make overlays for satellite paths
with any apogee latitude. The latter sec-
tion of the article deals with antenna eleva-
tion and range estimation.

The easiest way of illustrating the
method is by means of an example, so the
given information is assumed to be:
apogee height = 39,000km
perigee height = 1,460km
inclination of orbit (i) = 57°
orbital period (p) = 12 hours

The time and position of perigee, and

a
ay 10

longitude of the equatorial crossing must
also be known, as will be discussed later.

Constructing the ellipse

Firstly, an ellipse needs to be drawn, as
shown in Fig. 1. Half the major axis is
found by dividing by two the sum of the
apogee height, perigee height and diameter
of the earth (12,740km). Half the major
axis is thus 26,600km.

The distance between the centre of the
ellipse and the centre of the earth, OS, is
half the major axis minus the perigee

"Y'axis
- I A
< 2 Perigee
€
2 4
= /
- 20
- /’p
()
S 10 /3
w 0
3

. Apog[ee 'X'axis

-20 -0 0 410 420

DISTANCE (1,000km)

Fig. 2. This graph shows the velocity of the
satellite at any point between apogee and
perigee, or vice-versa, for the hypothetical
orbit shown in Fig. 1. Distances shown on
the graph relate to the axes of the ellipse.
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Fig. 1. The orbit eilipse. Once the ellipse has been plotted, it can be used to estimate the
height of the satellite above tne earth at any point on the orbit, along with the time
elapsed from either apogee or perigee to the point concerned.

Wwanny o ariconradiohictan, com

height minus the radius of the earth, and is
thus equal to 18,770km.

Now the eccentricity of the orbit, e, can
be found as follows:

(O
e=0A 0.7056
With the eccentricity and major axis
known, half the minor axis, OB, can be
found as follows:

OB=0AV1-¢=18,848km

Now the ellipse can be plotted using the
standard formula:

] 2
X
y:b '\'l.f’ I—aT

where x and y are points on the horizontal
and vertical axes respectively, a is half the
minor axis and & half the major axis of the
ellipse.

Orbital velocities

To find the total time elapsed from perigee
to a point on the orbit, the velocity of the
satellite needs to be known. At any point
on the orbit, the velocity of the satellite can
be found from the formula:

PR R,
v = 28,400 \[T =3 kmv/hr

where R is the earth’s radius, 6,370km, r is
the distance of the satellite from the centre
of the earth and d is the average distance of
the satellite from the earth’s centre found
from the formula:

d:_ASJZrSA

For the given values, d=26,600km. The
distance r can be found by measuring from
the previously drawn ellipse, Fig. 1.

A distance/velocity graph can now be
drawn as shown in Fig. 2, so all that re-
mains is to divide the periphery of the
ellipse into sections (a;—az,a;—as, €tc.),
find the average velocity and distance tra-
velled in each section, and from these re-
sults, calculate the time taken for the satel-
lite to travel through the section. The
distance travelled by the satellite in each
section may be either calculated or taken
from the drawing.

A collection of the data that can now be
obtained, either by calculation or from the
drawing, is given in Table 1. Column 9
gives the cumulative angle of the earth’s
rotation from the perigee to the orbit point
concerned. Due to the decrease in velocity
of the satellite towards the apogee, the
results shown in Table 1 are only useful for
periods within around one hour of perigee.
Table 2 shows the same data arranged for
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Table 1: Orbit data, derived from the given example, for plotting paths at up to 1hr either side of perigree.

r T
Orbit Distance Equiv. Average Time of Time (T) “Height Angle Earth’s
section taken distance velocity section elapsed above turned rotation
(see from in km in km/h (thours) from earth’s from from
Fig. 1) orbit perigee surface perigee perigee
drawing to end atend
{em) of sect. of sect.
ar-az 2.0 4 000 33000 0.12 0.12 1650 28° 2.0°
az-as 2.3 4600 30 900 0.15 0.27 3300 58° 4.0°
asz-a4 1.55 3100 28 200 0.1 0.38 4750 74° 6.0°
ag-ag 2.1 4 200 25 400 0.165 0.545 6 850 90° 8.0°
as-ag 1.65 3300 22 800 0.145 0.690 8900 101° 10.5°
ag-ay 3.05 6100 20 000 0.305 0.995 12750 115° 14.9°
a,-ag 3.2 6 400 16 900 0.379 1.374 17 500 128° 20.6°
ag-ag 2.0 4 000 14 700 0.272 1.646 20 250 135° 24.7°
ag-aig 2.0 4 000 13 200 0.303 1.949 23 000 141° 29.2°
a10-311 2.0 4 000 11 800 0.339 2.288 25750 146° 34.3°
ayq-aq2 2.05 4100 10 600 0.387 2.675 28 500 152° 40.1°
ay2-a13 2.15 4 300 9400 0.457 3.132 31500 157° 47.0°
ay3-a14 2.4 4800 8 200 0.585 3717 34 500 162° 55.8°
argas 3.1 6 200 7 200 0.861 4.578 37 200 169° 68.7°
ay5-ar6 23 4 600 6200 ° 0742 5.320 38 250 175° 79.8°
are-a17 2.0 4000 5 900 0.678 5.998 39 000 180° 90.0°

equal time periods for use over the re-
mainder of the orbit.

Ellipse rotation

An orbital ellipse rotates in its own plane
unless at an inclination of 63.4°, when it
remains stationary. The orbit rotates for-
wards for near equatorial orbits and back-
wards for near polar orbits. For the
example data given here, the orbit ellipse
moves forwards at a rate of 0.064° per day,
so a new overlay will need to be plotted
about once every three months, depending
on the accuracy required.

The rate of movement, w, in degrees per
day can be calculated using the following
formula:

w=4.98(R) 35 (1=~ Y5 costi—1)
a

where R is the earth’s equatorial radius
(6,370km), a is half the major axis of the
orbit, e is the eccentricity of the orbit and 7
is the orbit inclination.

Sub-satellite path

Plotting of the sub-satellite path, range
data, etc., is done on a transparent overlay

Table 2: Orbit data from Table 1 tidied
up by interpolation.

for a polar projection map with equally
spaced latitude circles as shown in Fig. 3.
Firstly, not allowing for the earth’s rota-
tion, the arc of the sub-satellite path is
drawn crossing 90°E and 90°W on the
equator and 57°N (the orbit inclination, 7)
at 0° longitude. This path, marked off
from 0-180 in equal parts, is the unbroken
arc shown in Fig. 3, and is drawn, either
directly on the map or on a separate
overlay, using a compass. All sub-satellite
path curves are drawn using this arc as a
reference.

A piece of stiff cardboard and a drawing
pin will be required to revolve the overlay
paths around the map, so these can be used
if the reference arc is to be drawn on an
overlay, and not directly on the map, to ﬁx‘
the relationship between the North Pole’
and the reference curve.

Using this reference arc, actual satellite
path curves can now be drawn using the
argument of perigee (part of the initial data
previously mentioned) and two sets of
figures; one for the angle of the earth’s
rotation, and one for the angle of the satel-

‘Time Angle Height of Earth's
‘elapsed of sat. satellite rotation
from relative (km) from
perigee to earth’s perigee
{minutes) centre
0 0.0° 1 460 0.0°

30 86.0° 6 250 7.5°

60 116.0° 12 750 15.0°

90 132.0° 19 000 22.5°
120 142.0° 23 500 30.0°
150 149.5° 27 250 37.5°
180 155.0° 30 500 45.0°
210 160.5° 33250 52.5°
240 165.0° 35 500 60.0°
270 169.5° 37 250 67.5°
300 173.0° 38 200 75.0°
330 176.5° 38 750 g2.5°
360upcgee  180.0° 39 000 q0.0°

N
A Y > ’
Azimuth lines R LT e
xﬁ"\\ 5500km oS0
~§ -
Sea - _9:10:_—_—"
7800km

Fig. 3. A polar projection map for the northern hemisphere, with the sub-satellite path
reference arc drawn in, and the azimuth lines and range rings plotted at 0° longitude, 52°
latitude, i.e. London.
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NORTHERN HEMISPHERE

-25m
\;}% " ~1h
I"
,

North pole
+4h 23500km ®

Equater (0°)

Fig. 4. Representation of the top side of a transparent overlay. These three sub-satellite
paths have been plotted from the example data given in the text at three different
arguments of perigee to demonstrate the method. Once a path has been plotted, it
should be usable for about three months, depending on the orbit inclination and the
accuracy required.

point of the path will be plotted on the
overlay at 34 (214° minus 180°) on the
reference arc of Fig. 3. This point, the
apogee, corresponds to 28°N latitude.

Now the rest of the overlay curve is
plotted by substituting 180° in Table 2
with 34° and working back from apogee to
perigee. Each point of the curve is plotted
from points on the reference arc at 34 plus
and minus (to and from apogee) the dif-
ference between 180° and the relevant sa-
tellite angle of Table 2. For example, the
first two points plotted after apogee will be
plotted from points at 34 plus and minus
3.5° (180° minus 176.5°), i.e. from 37.5
and 30.5, on the reference arc. The third
pair of points will be plotted from 27 and
41 points on the arc, and so forth.

lite relative to the earth’s centre. The two
sets of figures are obtainable from Table 2,
and the argument of perigee is the angle
measured at the earth’s centre, in the plane
of the orbit, between the right ascension of
the ascending node and perigee.

For plotting curves in the northern
hemisphere, a given argument of perigee
between 0° and 180° can be used directly,
but for an argument of perigee greater than
180°, the difference between 180° and the
given value must be used and the curve
plotted around the apogee.

Figure 4 represents the top side of a
transparent overlay with three paths
plotted for arguments of perigee of 0°, 90°
and 214°. Taking as an example the curve
for an argument of perigee of 214°, the first
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North pole

Observer

Fig. 5. Angles used in the formula for

calculating azimuth lines. ¢g is the

observer’s latitude and X is the meridian

used to calculate ¢, the latitude cut by the
.azimuth line.

Antenna Satellite

elevation

Observer

HOrZON = = = = = = =

Sub -satellite
point

cross-section

Fig. 6. The angle 8, needed to calculate the
antenna elevation angle, can be found
either by plotting distances on a globe, or
by plotting range rings around the
observer on the polar projection map.

It can be seen from Table 2 that the time
interval between apogee and the first pair
of points is half an hour. During this time,
the earth will rotate through 7.5° so the
first pair of points of the curve are plotted
by measuring off 30.5 and 37.5 on the
reference arc and then marking off the two
points, one with an offset of 7.5° to the
west from the 37.5 point, and one with an
offset of 7.5° to the east from the 30.5
point. The first of the third pair of points
will be 15°W of 41 on the reference arc,
and the second 15°E of 27 on the arc, and

Table 3: Azimuth line co-ordinates for various observer latitudes.

Azimuth Longitude of azimuth E or W
Observer's line from 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170/180
latitude observer
(see Fig. 3) Latitude co-ordinate
52° 30/330° | 60.2 65.2 683 703 71.4 720 720 715 704 684 656 60.9 532 396 166-135 -37.7
London, 60/300° | 549 56.7 57.6 57.7 57.0 554 528 489 431 350 239 98
Kiev, 90/270° | 51.6 50.3 479 444 394 326 236 125 O
Calgary 120/240° | 47.7 41.4 326 207 6.0 -98
(Canada), etc. 150/210° | 37.7 13.5-16.6
40° 30/330° 57.3 64.5 67.2 67.1 64.3 57.0 33.0 220 0S8
Philadelphia, 60/300° 46.3 48.4 47.0 41.6 30.8 13.1 -9.0
Madrid, 90/270° 38.2 32.7 22.8 8.2 -8.2
Ankara, 120/240° 27.9 9.¢c -13.1 -30.8
etc. 150/210° | 235 0.9 -39.0
26° 30/330° 48.2 58.2 62.4 63.2 61.1 55.0 40.9 284 113
Miami, 60/300° 34.2 38.2 38.7 35.7 28.7 17.4 2.3 —-58-134
Bahrain, 90/270° 246 20.5 13.7 4.8 -4.8 -13.7 -20.5
Peking, 120/240° 134 -2.3 -17.4 -28.7
etc. 150/210° [ 8.3-11.3-284 -40.9 —55.0

www americanradiohistory com
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Fig. 7. For plotting range rings on the polar
projection map, to aid evaluation of the
antenna elevation required, angle x must
be found for various latitude values using
constant values of angle a. In Fig. 3, range
rings are plotted for a = 30°, a = 50°, and a
= 70"

so forth, until the equator is reached by
both pre and post-apogee paths. Both the
time intervals before and after apogee (or,
of course, perigee) and the altitude of the
satellite should be noted at each point
plotted.

For an argument of perigee of 90°, the
angle 90° is read off directly from the refer-
ence arc, and it can be seen from Fig. 4
that the perigee occurs at 57°N. For this
curve, Table 1 should be used as the satel-
lite is only above the northern hemisphere
for about an hour. The points in this case
are plotted around the perigee.

Given the equator crossing longitude
and time, the overlay can now be rotated
into position on the map and the curve of
the sub-satellite path used to judge the
position and height of the satellite at any
given time, providing the satellite is in the
northern hemisphere. If, say, a curve has
been plotted for an argument of perigee of
214°, it can also be used for an argument of
perigee of 326° if it is turned over.

Azimuth lines

Because of the type of base map used here,
bearings can only be read directly from the
North Pole, so azimuth lines must be
plotted on the map for the observer’s lati-
tude. Co-ordinates for plotting azimuth
lines for places on 52°, 40° and 26° latitude
are given in Table 3. For other latitudes,

WIRELESS WORLD JUNE 1981

~——Fig. 8. Chart for estimating antenna

elevation, using a known value for© and

the height of the satellite above the earth’s
surface.

80° .

|7

" II." 60°
40- = 7 #

20

10 1

HEIGHT OF SATELUITE ABOVE EARTH (1000km)

Centre of
earth

the following formula, with the aid of Fig.
S, may be used to obtain co-ordinates such
as those given in Table 3:

tand=(sindocosi +sinkcotA )secdy

where ¢y is the observer’s latitude, A is the
meridian east or west, ¢ is the latitude cut
by the azimuth line and A is the azimuth.
Figure 3 shows the azimuth lines plotted
from London at 52°.

Antenna elevation

Satellite heights at various points on the
path have been noted on the overlay to
simplify calculation of the antenna eleva-
tion. At a given time, the observer’s an-
tenna elevation depends on the satellite
height and the distance of the satellite from
the observer. The elevation angle can eas-
ily be found, as shown in Fig. 6, using 6
and the height of the satellite path plus the
radius of the earth. To find 6, the distance
between the observer and the sub-satellite
path must be known.

Owing to the type of map used here,
equidistant points from an observer do not
form a circle on the map, unless the ob-
server is on the North Pole. This means
that the distance must be read from a
globe, or co-ordinates calculated and range
rings drawn around the observer as shown
in Fig. 3. If the second option is chosen,

Table 4: Co-ordinates for plotting equidistant points around the observer on the

polar projection map.

Angle between Latitude
observer and
Observer's | rangeringto be 80 70 60 50 40 30 20 10 0 10 20 30 40
latitude plotted measured
from earth’s centre l Longitude degrees east and west of observer
(see Fig. 3)* | ——l
T T
30° 53.4 534 485 404 277 |
52° 50° l 117.6 974 843 732 622 498 335
70° : 131.4 1105 956 828 702 563 379
30° ] 36.2 407 398 348 262 0
40° 50° 85.3 814 77.0 722 669 61.0 540 453 329 O
70° 124.2 107.8 97.0 883 80.3 722 635 530 387 O
| 279 J
+ —
30° 234 320 338 320 268 155
26° ‘ 50° 415 542 57.9 584 570 543 502 443 357 202 }
70° 125.1 103.3 948 894 850 809 769 725 676 61.8 544 439251
L L
* 9° = 1000km on earth’s surface
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Horizon

the angle 0 can be read off directly from
the map. Table 4 gives pre-calculated co-
ordinates to enable observers at three dif-
ferent latitudes, 52°, 40° and 26°, to draw
three range circles representing 6 angles of
30°, S0° and 70° which equal sub-satellite
point/observer distances of 3100km,
5500km and 7800km respectively.

The longitude values given in Table 4
are offset angles in relation to the observer,
so for a given latitude value, the longitude
value obtained from the table will be
plotted at that latitude on the map, offset
in longitude by the value obtained to both
east and west.

If required, longitude values other than
those given in Table 4 may be calculated.
Figure 7 shows the triangle concerned, in
which point A represents the North Pole,
point B is the point whose longitude offset
is to be calculated, and point C represents
the observer. The formula for calculating
the longitude offset is as follows:

. haversine a—haversine (b—c)
haversine x=——- —

sin bsin ¢

where a is the angle between the observer
and a point on the radius to be calculated
measured from earth’s centre, b is 90°
minus the observer’s latitude, ¢ is 90°
minus the latitude value to be used in the
calculation for the point to be found, and
angle x is the resulting longitude offset
value. It should be sufficient to calculate
longitude offset values for latitudes at 10°
intervals.

When 6 is found, the graph shown in
Fig. 8 provides an easy means of obtaining
the required antenna elevation, by mark-
ing off the satellite height at the angle 6
and reading the antenna elevation angle
from the lines originating from the ob-
server.
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Remote keyboard interface

System allows remote and local keyboards to be used simultaneously

by M. D. Alger and B. Benson

This circuit was devised to enable
access to a computer from a remote
keyboard via a four wire link, without
either writing complex software or
disabling the existing keyboard.
Originally designed for use with an
RML380Z machine, this interface can
be used with any computer which
uses a parallel link for its keyboard.

Fig. 1. The complete interface circuit. IC; converts serial data
from the remote keyboard to parallel data, and either IC; or IC3
passes on parallel data to the computer depending on the state

of the flip-flop, I1C4.

“12v

A ‘microcomputer’ with all its peripherals
is often anything but portable, so the
authors set about designing an interface
which would allow their computer to be
operated from a separate keyboard at a
remote location. A monitor link is, of
course, no problem. The RS232 link used
here should make it possible to operate the
remote keyb8ard at distances of up to

Pin 1
Pin 2
Pin 3
Pin &
Pin 5
Pin 6
Pin 7
Pin8

~ —
D plug

to computer Gnd

-2V

1000ft from the interface and, if required,
both keyboards can be operated at the
same time.

Two 15-pin ‘D’ series plug/socket com-
binations are required, one pair for the
break in the parallel link betwen the com-
puter and its keyboard, and the other pair
for the input and output of the interface, as
shown in Fig. 1. A 25-pin ‘D’ socket is

PinG D4

Pin10 D3

Pin11 Dg

Pin 12 07

Pin13 Gnd

Pin 14 +5V

Pin 15 Frame gnd.

/j’} | strope

Vee
1C., DMBILS97 for 95)
1006nd 2

Ag Aq Ag As A A3 A A

|
795 3 M 9 7 5 3
Yg Y7 Y6 Y5 Y, Y3 Y2 Yy

016,

1[3 OMBILS97 (or 95)
Ag Aq Ag Ag A, A3 A A

Re 5 "6 M. Mz 8 6 % 2
1kmuififum -\M::V
1 1
[ 2 6
571,
Crmm3zn 76M Ty
f— +
v
5V :
7 I3 I35 36 |37 |3 |» i
RCP (S NP TSB NB, NB, EPS i
v Vec(45v) 2 RO, 12 i ¥, 186
av—2Vggi-12v) I AY 510134 R seern
RO
316nd o 8
Al XR SI RDE SWE DAV RDAV ICg, 7486
20 & |16 19 |8
4 I 1['
45V Rg
116 7 A
I Vee 16 6 _Eov
Trig a Keyboard
BC107/ 8 Ji] Tal:l?nz strobe
IN2222 AN
o z Pin1 DOg Pin9 04
IN9W/ INGILS oL
|_‘»-J\N\,— +5V Pn3 D, Pin1 Og
Pint Dg Pin12 D
WOV Frne and 100n B ES“"E' PinS S8 Pin13 God
| JPin2 [Pin7 lPin1 ] Piné -12V  Pin1& +5V
| = keyboa™  5ii9 Gnd  Pin15 Frame gnd
25 pin O socket RS2320/V24 Pin8 - NC ’
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required for connecting the remote key-
board to the interface.

Circuit operation

Basically, the circuit multiplexes two
eight-bit signals, one direct from the exist-
ing keyboard and one from the remote
keyboard. The last-mentioned signal ent-
ers the interface as RS232 serjal data and is
converted to parallel data by the u.a.r.t.,
IC; of Fig 1. The last strobe pulse received
by the interface determines which key-
board is accepted by the computer by ena-
bling either one of the two tri-state octal
buffers (IC; or IC3) through the flip-flop,
1C,.

In this version, the power supply for the
interface was taken from the computer,
but the circuit can be powered using a
7805 voltage regulator for the +5V supply
and a Zener diode and resistor for the
—12V supply. Maximum current require-
ments for the circuit are 200mA from the
5V supply and 20mA from the —12V
supply. Capacitors C4 to C; should give
adequate supply decoupling if distributed.

IC;, the u.a.r.t., converts serial data
from the remote keyboard, consisting of
one start bit, seven data bits, parity and
two stop bits, to parallel data. Tr, Dy, R,
and Rj invert the incoming RS232 signal
and shift it to t.t.l. level. The power-on
reset is provided by Ry, C; and ICs4, and
the u.a.r.t. clock by ICq, Rg and C;. Pins
34 to 39 of IC; are used to set the data
format, the options of which are given in
Table 1.

When a complete byte is received by
ICy, pin 19 of the i.c. goes high, causing
IC7 to produce a 1.2ms pulse at pin 6, and
an equivalent but inverted pulse at pin 7.
The pulse at pin 7 of IC; is used to reset
pin 19 of IC, via pin 18 of IC,, to prepare
the v.a.r.t. for the next byte. ICsy, inverts
the output from pin 6 of IC; and resets
IC4, which in turn enables IC; and disables
ICs.

To ensure that only one keyboard can
produce a strobe input at any one time, the
two strobe signals are fed into an exclusive
OR gate, ICs,, after being inverted by ICs,
and ICs,. The output of IC, can be
disabled by driving pin 4 of the i.c. high,
but as the i.c. has limited driving capabili-
ties, either the length of the connection

Table 1: Format options

4 +5V

100
+
Keyboard TTL ofp
(passive)
to Pin 2(
0
2N2222
I L ov

Fig. 2. Optional buffer circuit for 20mA loop
input. This circuit replaces Ry, Ry, Dy and
TR of Fig. 1.

between IC; and IC; will have to be kept
small or buffers will have to be used.

The parallel input from the existing key-
board drives IC; in the same way that the
remote keyboard drives IC;, apart from
the inclusion of Rs in the strobe line which
ensures that data from the u.a.r.t. is not
blocked if the existing keyboard is un-
plugged.

Circuit options

The circuit of the interface is flexible, and
can be adapted to suit individual circum-
stances. Firstly, the baud rate of the re-
mote keyboard input can be compensated
for by adjusting the value of C; of the clock
section. Rg should not be altered as it is
only used to trim the oscillator, and is not
effective over its full range. The circuit
components shown are calculated for a
clock frequency of 4800Hz and for a baud
rate of 300. If high data rates are to be
used, the pulse length from IC; may have
to be reduced to less than the length of an
incoming byte.

Figure 2 shows the circuit diagram re-
quired if a 20mA loop is to be used instead
of RS232. This circuit replaces Tr), R;, R3
and D of Fig. 1, and feeds pin 20 of IC;
from pin 2 of the 25 pin ‘D’ socket. If 110-
baud rate is to be used, the 0.1uF capaci-
tor of Fig. 2 should be replaced by a capa-
citor of around 0.47uF.

Any monostable can be used for IC7, but
the values of the timing resistor and capa-
citor will have to be altered to give the
required pulse length. There are also many
alternatives to IC; and IC;, which can be

Pin No Pin name ‘0’ level ‘1" level

(ICq)

34 control strobe enter control bits
(CS)

35 no parity parity parity ignored
(NP)

36 number of stop 1 stop bit 2 stop bits
bits (TSB)

37 No of bits/char. 0 1 1
(NB2) =5bits =6bits =7bits =8 bits

38 No of bits/char. 1 0 1
(NB1)

39 odd/even parity odd parity even parity
select (EPS)
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any 8-bit non-inverting buffers with tri-
state outputs, or even a pair of 741.§125s.
Using the principles applied here, ex-
pansion to accommodate extra keyboards
is simple. The original circuit was built on
Vero-board, but the circuit layout is not
critical so any bread-board system could be
used. ]

Sine oscillator

continued from page 70

usual practice, by setting carry to a 1 when
in the subtract mode. In the add mode,
carry is set to zero.

The sign extension logic shown in Fig. 2
extends the sign (1 or 0) for n bits each half
step, as is usual practice when right shift-
ing n places. For example

13 in binary is 00001101

13/8 is xxx00001
where xxx becomes 000 to result in
00000001 whereas

—13 in binary is 11110011
and —13/8 is xxx11110
where xxx becomes 111 to result in
11111110 which shows digital hardware
gives

-13/8=-2

Cin Cout
—n 14 \J\
SO -

Fig. 4. Logic details of adder in Fig. 3.

A computer simulation of the device must
reflect this form of truncation, which is to
round off down to the smallest value.
Fig. 3 shows a logic diagram. The digital
to analogue converter and the latch-stores
to hold the digital value of sine is refreshed
at each step. O

Correction

Wien-bridge oscillator — May, 1981

Mr Linsley Hood has pointed out two errors
which appeared in this article. Firstly, Figures 4
and 5 should be interchanged and secondly, the
inputs of the second 741 in the original Fig. 5
(now Fig. 4) should dlso bé interchanged. We
apologize for these mistakes.
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Filter design with voltage-controlled
voltage sources

Independent frequency, gain and damping for simplified variable filter design

by Alan A. Thomas

This filter design enables second-
order, low- and high-pass functions to
be realised with independentiy
definable parameters. Such
independence greatly simplifies
design procedure, reduces the
sensitivity to component tolerances
and simplifies the design of
continuously variable filters.

The basic configuration of the voltage-
controlled voltage source circuit on which
the proposed filter is based is shown in
Fig. 1. An ideal v.c.v.s. circuit exhibits an
infinite impedance at its input, and zero
impedance at its output. In practice, if a
modern operational amplifier is used, re-
sults closely approaching this ideal may be
achieved.

The parameter H, defines the gain of
the filter within its pass band, and is equal
to the gain of the v.c.v.s. circuit to which
the complex pole network is connected.
The v.c.v.s. gain constant, referred to as
K, is defined as follows

1<=“ﬁ_?=yo= 14(R,/Ry) (1

1
when X <<Ry, at all frequencies of interest
and the open loop gain of the amplifier is
very large.

Fig. 1. Basic voltage-controlled voltage
source.

High pass

Figure 2 shows the connexion of the com-
plex, single s-plane pole pair to the v.c.v.s.
circuit of Fig. 1 to implement the second-
order, high-pass function. Referring to
Fig. 2, the complete transfer function of
the system, in terms of the complex fre-
quency plane, is given by the equation:—

Ks?

_ 1 %)
©@o=| RiR;CIC>

where @, is the natural undamped reso-
nant frequency of the filter;

o= R1C1 1/2+ R1C2 %
T\ RL RyC,
R2C2 V2 RzCz %)
-K
+<R,C,> R.C,

where « is the damping factor which deter-

mines the response of the filter; and
H,=K.

Referring to the equations for damping
factor and pass-band gain, they are both
found to contain the identity K. These
parameters are not, therefore, at present,
independent. To make them so, it is pro-
posed that the basic v.c.v.s. circuit of Fig.
1 is augmented such that independent
K identities, designated Ko and KH,,
may be generated for each parameter. This
method, which is both simple and
reasonably accurate, is shown in Fig. 3.
The circuit consists of two v.c.v.s. cir-
cuits of the basic form. The complex pole
pair network is connected around the first
v.c.v.s. circuit in the normal manner, but
the filter output is taken via a second
v.c.v.s., the input of which is connected to
the inverting input of the first v.c.v.s.
Referring to Fig. 3, The K identity for o
may now be defined by R, and Ry} inde-

Fig. 2. Second-order, high-pass filter
formed from v.c.v.s. of Fig. 1.

Vo
V. =TI SURLC: + URC; + I-KJRICII+ VRRCiC,

and the three filter parameters may be
defined as follows:
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pendently of the K identity for H,, which

is only dependent on R, and R4. This may

be proved mathematically as follows: —
First, rearranging equation (1) for V;.

Vo

Vi T  RJRD

@

Now expressing the voltage appearing at
the inverting input of the v.c.v.s. circuit of
Fig.1, designated Vg, in terms of V,, R,
and Ry, by proportion,

R :
Va=V.{ b

fo ° < Ry+R, >
which may be re-written

Vo

Vo= {TRJRY)

&)

Finding the gain from input to inverting
input by dividing equation (3) by equation
(2),

Vo
1+(R4/Rb)

Ve
1+(R./Ry)

= =1 4)

Vo
Vi

Refer now to the augmemed v.C.v.s. cir-
cuit of Fig. 3. From equation (1),
K,=1+(RJ/Ry) (5)
and from equation 1 and 4

KH, =[1+(R/R)I1=1+(RJ/Rq) 6)

The filter parameters may now be rede-
fined in terms of the new v.c.v.s. arrang-
ment of Fig. 3.

_ 1 %) e
o=\ R,R:CiC:

_ R,C,y 1%} + R1C2‘ %) i R>C; V2
*“\RL: RCi ] \ R
Ra chz Va

and H,=1+(RJR,) %
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By comparing equations (8) and (9) it is”
evident that they no longer contain any
common jdentities and « and H, are thus
independent. Similarly, comparing equa-
tions (7) and (9) reveals no common iden-
tities and that w, and H, are also indepen-
dent. Comparing equations (7) and (8),
however, several common identities are
located, namely R) R, C| and C,.

Closer inspection of equation (8) reveals
that « is not dependent directly on the
values of these components, but is de-
pendent solely on their ratios. It follows,
therefore, that if R|, R; and/or C, C; are
varied so that their ratios remain constant,
w, may be varied independently of «.

One of the design requirements set for
the filter was that each parameter could be
continuously varied to facilitate tuning. In
order to maintain a constant ratio between
Ry, Rz and/or Ci, C;, either both Rl, Rz
and /or C|, C; must be varied simul-
taneously by equal proportions. This re-
quires some practical consideration.
Firstly, ganged variable capacitors are not
available in values suitable for low-fre-
quency filters. Secondly, assuming that
the resistors must be the variable elements,
ganged potentiometers of the standard

" type are only available with tracks of equal
value. The ratio R}, R; must, therefore, be
1:1, for practical reasons.

Consider now the most suitable ratio for
the fixed capacitors. It is obviously conve-
nient if C, =C,, since problems of locat-
ing suitable preferred values to obtain the
desired ratio are eliminated; further, this
also has the desirable effect of minimizing
the temperature sensitivity of «.

Accepting that capacitors suffer worst
from temperature drift, if C, and C; are of
equal value and of similar construction,
any change in value due to temperature, in
theory at least, will be equal in both capa-
citors. Hence, their ratio remains constant,
and since o is dependent on those compo-
nents only through their ratio, o will re-
main constant with temperature.

In the proposed filter design, therefore,
R1=R; and C1=C; and all parameters be-
come independent, providing w, is varied
by simultaneous and equal adjustment of
R, and R,.

The filter parameters in Fig. 3 may now
be more simply defined.

From equation (7) and given that R =
R1 =R2andC=Cl =C2,

1

RC (10)

w=

From equation (8) and given R;=R, and
C1=Cy,

a=2—(Ra/Ry) (11)
~and, as in equation (9),
Hy,=14+(R./Ry) (12)

Low-pass

Figure 4. shows the connexion of the com-
plex s-plane pole pair to the augmented
v.c.v.s. circuit, adopted in Fig. 3, to
implement the second-order low-pass
function. If a similar analysis is carried out
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Fig. 3. Damping factor and pass-band gain
made independent by use of two sources.

as in the case of the high-pass filter, it is’

found that, given that R\= R; and C; =
C», identical design equations, namely,
equations (10) to (12), appear for the three
filter parameters. A common set of simpli-
fied design equations may therefore be
applied to both high-and-low-pass filters.

Common to both filters is the restriction
that the damping factor cannot exceed 2,
given that R = R; and C; = C;. This
restriction occurs since the factor K« can-
not be less than 1 in the proposed design.
In practice, this restriction is of little im-
portance since once « exceeds 2, the poles
are no longer complex.

To aid design, Table 1 lists several
damping factors required when imple-
menting standard second-order responses.
The ratio R,: Ry, is also included for con-
venience,

Finally, a practical example will be
given. The circuit of Fig. 5 is intended as a
rumble filter. In this design, the cut-off
frequency designated f, is continuously
variable from less than 20Hz to greater
than 160Hz using a standard, twin-ganged
potentiometer. The response chosen is
standard Butterworth, maximally flat,
within a design accuracy of 0.2%, using
preferred values of the E24 resistor range,
and is independent of the chosen cut-off
frequency. The pass-band gain, which is
also totally independent, has been set to
unity by effectively setting R, to zero and
R4 to = By comparison, if the more com-
mon unity-gain, second-order, high-pass
filter arrangement had been adopted, the
response could not have been set to stan-
dard Butterworth while still maintaining a
standard twin-ganged potentiometer, that
is, equal value resistors, to set the chosen
cut-off frequency — regardless of the ratio
of the two capacitors C, and C,.

No attempt has been made in the ex-
ample quoted above to optimise clipping
levels. The maximum signal which the
augmented v.c.v.s. filter circuits can
handle before the onset of clipping is re-
lated to the values chosen for « and H.,,.
This signal level is limited either to Vo,
which is the clipping level of the opera-
tional amplifier, or

(VpIRyRa+Rsp]) (1+R/Rq)
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TABLE1

Damping factors and ratios R./Rp for
several second order responses

damping
response factor Ra/Rp
Butterworth 1.414214 0.585786
Bessel 1.732051 0.267949

Chebyshev (ripple 0.5) 1.157781 0.842219
Chebyshev (ripple 1.0) 1.045456 0.954544
Chebyshev (ripple 2.0) 0.886015 1.11398
Chebyshev (ripple 3.0) 0.766464 1.23354
For the Chebyshev designs, the ripple
quoted is the maximum peak to peak de-
viation within the pass band in dB.

Symbols

f — frequency of interest.

¢+ — degrees of lead or lag at frequency
of interest.

fo — cut-off frequency of the filter.

fo = frequency of response peak.

Gfp — gain at response peak.

Gf, — gain at cut-off frequency.

we — natural undamped resonant fre-
quency of the filer.

H, — band pass gain of the filter.

« — damping factor applied to tailor
response of the filter.

should this be <V,

The thoretical absolute worst-case clip-
ping level occurs when %= 0 and Hy,=1,
giving V,-9.5dB. A more practical
example, however, would be when But-
terworth response has been chosen. Here,
o = 1.414, and assuming H, is at the
worst-case value of unity, the clipping
level will be V, — 4dB.

As a useful general rule, should it be
necessary to maintain the clipping level of
the filters at a premium, the associated
circuitry should allow H, to be a minimum
of 3—a. In most cases, however, there
should be no need to take such precautions
since filters of this nature are generally
positioned at the input of an audio system
where the signal levels encountered are
naturally at a minimum.

Reference )

1. Operational Amplifiers — Design and Appli-
cation. Jerald G. Graeme (copyright Burr-
Brown Corp.). McGraw-Hill.


www.americanradiohistory.com

WIRELESS WORLD JUNE 1981

Fig. 4. Similar circuit to that of Fig. 4, but
4 with low-pass characteristic.

%) %

Oo—vWA & —15V

Fig. 5. Practical rumble filter, tunable from 20Hz to more than 160Hz.

Appendix
The following equations may be of help when checking low and high pass filter arrange-
ments.

Transfer characteristic—low-pass

5—:’=”°([(1_-[§g“12)21+(2%’?‘) T>
High-pass
I )

an 21\2 Zth 2%
(-G ) (%) ]
Phase response — low-pass
o (s H(2 2 ste-er”)] van [ (22 0-00”)])
High-pass

%3 1
¢f=+180°—<arctan[zlx—( 2:;{+[4 o?] )]+arctan[(lx( hf —[4— ]ﬁ)jl)

____\wnany amaricanradiohictary cam.

81

Components
Rumbile filter
Resistors

1 75R

2 75R

3 100k

4. 220k

5. 220k

6 220R

7 3k

8 10k 2%

9. 10k 2%
10. 30k 2%
11. 51k 2%
12. 100k
13. 3K3

14a,b. 100k 5% ganged
All resistors 5% tolerance
unless otherwise stated

Capacitors

1. 150 25V electrolytic
2. 150u 25V electrolytic
3. 2.2p 35V tantalum

4. 2.2n 35V tantalum

5. 82n 5%  polystyrene
6. 82n 5%  polystyrene
7. 10un 25V tantalum

8. 22p 16V tantalum

9. 22p 16V tantalum
10. 27p 5% polystyrene

Semiconductors

Try BC184LC

Tr, BC214LC

IC; LM1458 or similar

Cut-off frequency — low-pass
fo=wolVa([o? - 2)* +4]"—[o?-2]))"
High-pass
fo=woVa([o?=2)?+4])"~[o?=2])] "

Frequency of response peak (when « is
less than 1.414) — low-pass

fo=wo(1—a?/2)"”
High-pass
fo=wo(1—a?/2)™"

Gain at response peak (when « is less

than 1.414) — low pass
Grp=H[(o/2) +(c?[1-0/2])) 7"
High-pass

Gep=H [(a*/2)*+(a[1-o2/2])] "

The gain at cut-off frequency for both high
and low pass filters is: —

Gp=2"".H,

and finally, the gain at w, for both high
and low pass filters is: —

Go=a ' H,.
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Digital transmission
system

Twin wires or Post Office lines can
be used to convey the condition of
up to 240 parallel on/off type inputs
in up to six channels using the
Highland microprocessor-
controlled multiplexer. The
transmitter scans the inputs of each
channel and converts the informa-
tion to serial form for transmission
to a remote receiver. Serial data is
converted back to parallel form by
the recetver. The parallel-data out-
put is identical to the input data to
the transmitter. These outputs can
be used to drive le.d. displays,
digital event recorders, alarm
systems or remote control equip-
ment. Surge and false signalling
protection is provided and the
system has built-in fault diagnosing
circuitry. Highland Electronics
Lid, Highland House, 8 OId
Steine, Brighton, E. Sussex BNI
1E]J.

‘'WW301

Auto ranging d.v.m.
Voltage, current and resistance
ranges of the latest digital multime-
ter from AVO are provided with
auto-ranging facilities. The DA118
offers five functions, including
direct current and voltage, alternat-
ing current and voltage, and resis-
tance ranges, all fully protected
against overload. Response time of
the d.c. and resistance ranges is less
than one second and the manually
selected 20mV d.c. range gives a
resolution of 10uV. Basic d.c. ac-
curacy is 99.7%. The 31/2 digit
L.c.d. indicates the unit of mea-
surement and decimal point and
provides range-hold, polarity, over-
range and ‘battery low’ informa-
tion. Either battery or mains power
can be used for the instrument. Op-
tional probes are available for r.f.
and temperature measurements.
Avo Ltd, Archcliffe Road, Dover,
Kent CT17 9EN.

Ww302

6-18GHz amplifiers

Gallium arsenide f.e.t. amplifiers
covering the frequency range 6 to
18GHz are manufactured by Dex-
cel. This series, called DXA-
061800, consists of five standard
units with gains of 9, 18, 27, 36 or
45dB over the full bandwidth. All
have a maximum noise figure of
8dB and minimum output power of
10dBm at 1dB gain compression, or
20dBm to special order. Both input
and output v.s.w.r. are 2:1. A 36dB

gain unit measures 2.67 x .35 x
0.5in. In addition to these basic
amplifiers various options are
offered. March Microwave Lud,
112 South St, Braintree, Essex.
wWw303

Typewriter/printer

A bi-directional printer which can
also be used as a typewriter has
been introduced to the market. by
Weyfringe Ltd. The Century KSR
II can be used in microcomputer
installations where hard copy is
needed at the data input stage, or as
an interactive second printer in any
time sharing system. An integral
ASCII keyboard with separate nu-
meric keypad is used for data entry.
Lower case type-face has descend-
ers below the line. Up to sixteen
characters, entered on the key-
board, can be stored in a first-in/-
first-out memory, and to cope with
high typing speeds, N-key rollover
is suppled as standard.

The KSR II can be linked to any
computer with an RS§232C, V24 or
20mA loop interface. The price is
around £995. In the near future, a
version of this printer which can
produce four different type depths

.will also be available. Weyfringe

Ltd, Longbeck Rd, Marske, Red-
car, Cleveland TS11 6HQ.
WW 304

R.f. screening
material

What might be a useful product for
those concerned about r.f.i.
emitted from microcomputers is
available from RFI Shielding Ltd.
Alumashield, as it is known, is a
laminate comprising 40 micron
thick aluminium foil and 1.5mm
thick p.v.c. foam with a pressure
sensitive adhesive backing. The
shielding, after removal of a protec-
tive backing sheet, can be applied
directly to the inner surfaces of
plastic enclosures, etc. This
material can also be supplied with
copper or tinned copper as the
shielding medium (Coppashield?),
and with the p.v.c. foam replaced
by silicone sponge elastomer in
various thicknesses. RFI Shielding
Lid, Warner Drive, Springwood
Indust. Est., Rayne Rd, Braintree,
Essex CM77YW.

WW 305

Byte erasable

e.e.p.r.o.m.

Any byte of the 16Kbit Intel 2816
e.e.p.r.om. (electrically erasable
p.r.o.m.) can be erased and rewrit-
ten in 20ms. The standard version

Tx

Outputs

wWw3ol

P

. DEXCELJRC. 56985
DXA 0618837¢

ww3io3

Ww304
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of this 2K X 8-bit memory has a |
‘worst-case’ access time of 250ns
and two other versions are available
with 200 and 350ns access times. At
125°C, data retention is predicted
to be at least 20 years and refresh-
ing is not required, regardless of
frequency. Byte erase/write or chip
erase require 10ms pulses of 21V.
This 24-pin device is pin-compati-
ble with the 2716, has a tempera-
ture range of 0 to 70°C and requires
495mW in the active state and
132mW in standby mode. Applica-
tions of this i.c. are in any process
which requires regular updating of
r.o.m., such as industrial control
processes. Intel Corp. (UK) Lud,
Dorcan House, Eldene Drive,
Swindon, Wilts SN3 3TU.

WW306

‘Pocket’ pattern

generator

This battery operated tv pattern
generator, from HRS Components
Ltd, measures 160 x 72 X 40mm
and weighs 355gm. Crosshatch,
white synchronized raster and grey
scale signals of the PG101 are selec-
ted by touch buttons exhibiting the
required pattern, and the output is
produced in the form of a mod-
ulated u.h.f. signal (channel 36)
through a lead which plugs directly
into the tv antenna socket. After
about 15 minutes, the SmA supply
from a PP3 type dry cell is cut off
automatically to save the battery if
the unit is inadvertently left
switched on. The generator is said
to give a stable display suitable for
bench or field servicing and the
cost, including co-axial connecting
lead, is £49 + v.a.t. HRS
Electronic Components Ltd,

Brasshouse Passage, Birmingham
Bl 2HR.

WW307

Golf-ball/computer

interface

Standard golf-ball typewriters from
IBM can be used to produce
printouts from a computer using
the USA manufactured Escon in-

terface from Data Resources Ltd.
The typewriter keyboard stays ac-
tive when the interface is connec-
ted, so variable information such as
names, addresses, etc., can be in-
serted in standard information
sheets by using programmed
pauses. An internal 6502 micropro-
cessor controls the interface and
protocol routines and baud rates
from 75 to 19,200 are switch
selectable. Printing speed is around
160 words/minute. Options are
available to suit RS232C or 8-bit
parallel interfaces and foreign and
non-standard IBM golf-ball type-
writers. A 512 character buffer is
fitted to the RS232 version and a
pre-programmed test routine is
built-in. Prices start at around £415
exclusive of v.a.t. Data Resources
Ltd, Caldare House, 144-146 High
Road, Chadwell Heath, Essex RM6
6NT.

WW308

Variable isolating
transformer

Continuously variable alternating
voltages from 0 to 250V at 3A can
be supplied by the Svenska
Transduktor type 237 mains isolat-
ing transformer from Technical
Selling Services. This toroidal
transformer is cased, and provided
with a voltmeter, ammeter and a 3A
thermal circuit breaker. Although
the unit is designed for 220V mains
operation, the distributors say that
it will work at 240V without detri-
ment. With the output set to 220V,
the change in voltage from no-load
to full-load conditions is about 5%.

Primary/secondary insulation is
tested to 4kV r.m.s. at SOHz. The
price is around £148.50. Technical
Selling Services, Unit 5, Brunel
Gate, West Portway Indust. Est.,
Andover, Hants SP10 3SL.

WW309

Lightning simulator

Two generator systems have been
developed to simulate the effects of
lightning. Model 790, from Pulsar
Associates Inc., is a high-current
generator, capable of delivering
200kV and 100,000 amperes in a
ringing pulse, from 10k] stored

energy. Expansion to 20k] with
150,000A peak current is possible.
Model 890 produces a 1.4MV out-
put which can produce a six feet
long arc through air with a damped
peak follow-through current of
around 8,000A. The 890 is used to
assess the effects of lightning on
scaled down aerospace models.
Singer Products Co. Inc., 875 Mer-
rick Ave, Westbury, New York
115%0.

WW310

Acoustic calibrator

Dawe instruments have introduced
a simple means of calibrating sound
level meters with 25mm
microphones in the form of a car-
tridge, the 1411C, which provides
an output of 90dB+ 1dB at
1kHz+5% and is powered from a

9V battery. Couplers are also avail-
able for microphones of 12 and
20mm diameter. Overall dimen-
sions of the calibrator are 118 x
45mm diarmmeter. Dawe Instruments

Ltd, Concord Road, Western Ave., I

London W3 0SD.
wWWwilil

Load cell
A centre point load cell, for
weighing applications, is available
from Sangamo. The D99 can mea-
sure loads up to 150mm off centre
with <0.02% error when half the
rated load is applied. These cells
are available for ranges from 0-6kg
to 0-25kg with an error of 1 in 3000
and a repeatability of 1 in 10,000, to
OMIL specifications. Sangamo,
Transducers, North Bersted, Bog-
nor Regis, W. Sussex.

wWw3i2

Instrument cases

Lightweight 19in instrument cases,
designated the E2000 series, are
available from Optima Enclosures
Ltd. These cases, constructed al-
most entirely from aluminium, are
available in 2, 3, 4 and 5U heights
and 430 and 522mm panel-to-panel
depths, and have square-hole

mounting brackets. Cases can be
supplied in any single or two-colour
variations from a range of 12
colours. Optima Enclosures Ltd,
Macmerry, Tranent, East Lothian.

WWw3i3

High-voltage
resistors

Continuous voltages of up to 21kV
can be withstood by resistors in the
T40 series from Welwyn. Im-
mersed in oil, the maximum contin-
uous voltage is SOkV, which is also
the maximum figure given for
pulsed voltages in air. Values rang-
ing from 100k{} to 15G(} are avail-
able with tolerances of 1, 2 or 5%,
and with a temperature coefficient
of = 100p.p.m./°C. Resistors can
be supplied with tighter tolerances,
and temperature coefficients down
to £25p.p.m.”°C. Martched sets,
and low-inductance versions can
also be supplied. These resistors are
available with wire lead outs, or
with threads or thread/wire combi-
nations. Welwyn Electric Ltd, Bed-
lington, Northumberland NE22
7AA. |

wWw3l4
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WHO’S
LOOKING....

COMPAC'’s complete line
of Low Cost Blank,
Standard & Custom
Cases provide “off-the-
h shelf solutions to your RFi
4 problems.” Gaskets,
t,.. feedthroughs, circuit
™ boards and other access-
ories in stock.

"‘.f.,i& i s

e Aluminium construction
e sinch thick walls

@ 100 basic sizes

e Over 800 variants

e Stock inUK

Request COMPAC catalog with
complete descriptions and prices.

March Microwave Limited
112 South Street Braintree.
Essex.England

M Telephone Braintree (0376) 44277
Telex 987928

. . . . for nickel plated brass or matt black WW — 054 FOR FURTHER DETAILS
anodised aluminium indicators, with or == —=— e rm—————
without LED’s sitting recessed or forward

. . .. for standard 3mm & b5mm, red, green,
yellow, orange and amber LED’s with clear,
transparent or diffused lens? "‘

. for square, rectangular, circular,
stepped, domed, triangular and arrow shaped
LED’s for use as function indicators and bar
graphs etc?

mounted? \“

.. . . for end stackable, red, yellow or green “‘o &\,
lensed arrays capable of accepting 2, 3, 4 or 5 * 00
LED’s, thereby enabling any number of w

segments to be selected.

|

YOU ARE? |
WELL |
LOOK US UP |
|

|

|

SGOPE

0-15 MHZ; £130 + 15% VAT

New Model SB 15M Portable Oscilloscope 12V DC, 240V AC. Y-Deflec-
tion. Bandwidth: —3dB, 0 to 15MHz. Sensitivity: 5mV-20V/cm. input
Impedance: TMohm= 3% & 30pF.

OUR
LED

INDICATOR )
P R I CE S SINCLAIR MULTIMETERS ALBOL OSCILLOSCOPES

o,
DM450  £85 SB3M . .. £99 + 15% VAT

y DM350 15% VAT DBIOM . £199 + 15% VAT
WON'T MAKE

15% VAT
PFM200... 15% VAT SD-10........£129 + 15% VAT

E 15% VAT ALBOLCAR
+ 15% VAT SERVICING UNIT
YOUR EYES WATER - e
) 2 .. ALBOL ELECTRONIC & MECHANICAL PRODUCTS LTD.
Zaerix Electronics Limited

3 CROWN BUILDINGS, CROWN STREET

X-Deflection: Bandwidth: —3dB DC to 3MHz. Sensitivity: 1.5V/cm to
0.3V/cm. Input Impedance: 1Mohm & 45pF. Time Base: Free run or
triggered 20MHz to 15MHz. Dimension: 150MM x 340MM x 280MM.
Weight: 7.6Kg. Supply: 240V-40VA; or 12V DC 27 Watts.

46 Westbourne Grove, London W2 5SF, England y LONDON SES 0JR
Tel: 01-221 3642 Telex: 261306 Tel: 01-703 2311 Telex: 886379
WW-076 FOR FURTHER DETAILS WW - 066 FOR FURTHER DETAILS
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TRANSCENDENT 2000 single-board synthesizer
Complete Kit £168.50

Designed by consultant Tim Orr
(formerly synthesizer designer for
EMS Ltd.) and featured as a con-
structional article in ETI, this live
performance synthesizer is a 3-oc-
tave instrument transposable 2 oc-
taves up or down giving sweep
control, a noise generator and an
ADSR envelope shaper. There is
also a slow oscillator, 3 new pitch
detector, ADSR repeat, sampe and
hold, and special circuitry with
precision components to ensure
tuning stability amongst its many
features.

The kit includes fully-finished metalwork, fully assembled solid teak cabinzt, filter sweep
pedal, professional quality components (all resistors either 2% metal oxide or 14% metal
film), and it really is complete — right down to the last nut and bo't and last piece of wire!
There is even a 13A plug in the kit — you need buy absolutely no more parts before
plugging in and making great music! virtually all the components are on the one profes-
sional quality fibreglass PCB printed with component locations, All the controls mount
directly on the main board, all connections to the board are made with cannector plugs
and construction is so simple it can be built in a few evenings by almost anyone capable of
neat soldering! When finished you will possess a synthesizer comparable in performance
and quality with ready-built units selling for many times the price.

Comprehensive handbook fully describes construction and tells you how to set up your
synthesizer with nothing more elaborate than a multi-meter and a pair of ears!

TRANSCENDENT 2000

FOWHETIAY

The Transcendent DPX is a really versa-
tile 5 octave keyboard instrument. These
are two audio outputs which can be
used simultaneously. On the first there
is a beautiful harpsichord or reed sound
— fully polyphonic, i.e. you can play
chords with as many notes as you like.
On the second output there is a wide
range of different voices, still fully
polyphonic. It can be a straightforward
piano or a honky tonk piano or even a
mixture of the two! Alternatively you
can play strings over the whole range of
the keyboard or brass over the whole
range of the keyboard or should you prefer — strings on the top of the keyboard and brass
on the lower end (the keyboard is electronically split after the first two octaves) or vice
versa or even a combination of strings and brass sounds simultanecusly. And on all
voices you can switch in circuitry to make the keyboard touch sensitive! The harder you
press down a key the louder it sounds — just like an acoustic piano. The digitally
controlled multiplexed system makes practical touch sensitivity with the complex dyna-
mics law necessary for a high degree of realism. There is a master volume and tone
control, a separate control for the brass sounds and also a vibrato circuit with

PORTWAY INDUSTRIAL EST.
ANDOVER, HANTS, SP10 3MM

DE LUXE LINSLEY HOOD

while distortion is less than 0.01%.

. i 8oh MIXER/AMPLIFIER
MPA 200 100w. (rms into 8 ohms) EoMBLETERT

£49.90

Featured as a con-
structional article in
ET), the MPA 200 is an
exceptionally low
priced but profes-
sionally finished

general purpose high
It teatures adaptable input mixer which accepts a wider range of sources such as

power amplifier.
microphone, guitar, etc. There are wide range tone controls and a master volume control. Mechanicalty the
MPA 200 is simplicity itself with minima} wiring needed making construction very straightforward.

The kit includes fully finished metalwork, fibreglass PCBs, controls, wire, etc
nut and bott.

NEW KITS!

complete kit E89.50
i U
P d f h p
gL‘i?g'ﬁTo"Li ered i ELECTAONIES 10! 1024  COMPOSER

AY INTERNATIONAL the 1024 COM- 7 e

POSER controls the synth. with a sequence . : b
of up to 1024 notes or a large number of
shorter sequences e.g. 64 of 16 notes all
with programmable note length In addition
a rest or series of rests can be entered. it is
mains powered but an automatically trickle
chargad Nickel-Cadmium battery supplying
the memory, preserves the program after
switch off. The kit includes fully finished
metalwork, fibreglass PCB. controls. wire.
gtcl,‘lf Compiete down to the last nut and

0

camplete down to the last

1024 COMPOSER

=
|
L]

All kits also available as separate packs
our FREE CATALOG

PRICE STABILITY! Order with confidence! irrespective of any price
changes we will honour all prices in this advertisement until July
30, 1981, if this month's advertisement is mentioned with your
order. Erross and VAT rate change excluded.

PCB, component sets, hardware

U.K. ORDE
made for carriage

TRANSCENDENT POLYSYNTH

expandable polyphonic synthesizer

ComPIete Kit £320

single voice)

Plug-in extra voices £52 {or £48
- if ordered with kit)

By brilliant design work and the use of
high technology components the
Po?vsvnth brings to the reach of the
home constructor a machine whose
versatility and range of sounds is
matched only by ready-built equip-
ment costing thousands of pounds.
Designed by synthesizer expert Tim
Osr and published in Electronics To-
day International, this latest addition
to the famous Transcendent family is
a 4-octave transposable over 7V2 oc- .
taves) polyphonic synthesizer with internally up to 4 voices making it possible to play simultaneously up to 4
notes, whereas conventional synthesizers handle only one at a time.

IRANSCENBEY POIFSYATH

The basic instrument is supplied with 1 voice and up to 3 more may be plugged in. A further 4 voices may be
added by connecting to an expander unit, the metalwark and woodwork of which is designed for side-by-
side matching with the main instrument. Each voice is a complete synthesizer in itself, with 2 VCOS, 2
ADSRS, a VCX and a VCF (requiring only control voltages and power supply, the voice boards are also very
suitable for modular systems). One of these voices is automatically allocated to a key as it is operated. There
are separate tuning controls for each VCO of each voice. All other controls are common to all the voices for
aase of control and to ensure consistency between the voices.

Aithough using very advanced slectronics the kit is mechanically very simple with mininal wiring, most of
which is with ribbon cable connectors. All controls are PCB mounted and the voice boards fit with PCB
mounted plugs and sockets. The kit includes fully finished metalwork, solid teak cabinet, professional

‘mt mmmwame

POWERTRAN

WORLD LEADERS IN
ELECTRONIC KITS

This easy-to-build version_ of our world-wide acclaimed 75W amplifier kit based upon circuit boards interconnected with gold
plated contacts resulting in minimal wiring and construction delightfully straight“orward. The design was published in Hi-Fi
News and Record Review 2nd features include rumbie fiiter, variable scratch filter, versatile tone controls and tape monitoring

EXPORT ORDERS: No VAT. Postage charges at actual cost plus £1
handling and postal documentation
RS: Subject to 15% surcharge for VAT NO charge is

quality components {resistors 2% maetal oxide or metal film of 0.5% and 0.1%), nuts, bolts, etc.

TRANSCENDENT DPX muLtivoice sywtresizer Complete Kit £299

variable depth control together with a
variable defay control so that the vibrato
comes in only after waiting a short time
after the note is struck for even more
. realistic string sounds.
o o o TRANSCENDENT DPX L To add interest to the sounds and make
1 ¢ \ . them more natural there is a chorus/en-
semble unit which is a complex phasing
system using CCD (charge coupled de-
vice) analogue delay lines. The overall
effect of this is similar to that of several
acoustic instruments playing the same
piece of music. The ensemble circuitry
can be switched in with either strong or
mild effects.
Although the DPX is an advanced design using a very large amount of circuitry, much of it
very sophisticated, the kit is mechanically extremely simple with excellent access to all the
circuit boards which interconnect with multiway connectors, just four of which are re-
moved to separate the keyboard circuitry and the panel circuitry from the main circuitry in
the cabinet.
The kit includes fully finished metalwork, solid teak cabinet, professional quality com-
ponents {all resistors 2% metal oxide), nuts, bolts, even a 13A plug!

Our Catalogue is FREE!
Write or phone now!
ANDOVER (0264) 64455

Complete Kit

£85

T20 + 20 20W stereo ampurier £33.10

This kit, based upon a design published in Practical Wireless, uses a single printed
circuit board and offers at very jow cost. ease of construction and 2ii the normal
tacilities found on quality amplifiers. A 30 watt version of this kit (T30 + 30} is also
available for £38.40+VAT. MATCHING TUNERS -~ See our FREE CATALOGUE!

compLete kit O P2-200 2-CHANNEL 100W. AMPLIFER

£64.90

The power amplifier section
of the MPA 200 has proved
not only very economical
but very rugged and reliable
too. This new design uses
two of these amplitier sec-
tion powered by separate
power supplies fed from a common toroidal transformer Input sensitivity is 775mV.

Even simultaneously driven. each channel delivers over 100W rms into 8 ohms. The kit includes
fully finished metalwork, fibreglass PCBs, controls, wire, etc. - complete down to the last nut and
bottt

DJ90 DISCO SYSTEM — COMING SHORTLY!
READ ALL ABOUT IT!
in Electronics Today International July issue

- Brmepom 009
L AT A 2R 2 BN BN AN 2

L

V.AT.NOT INCLUDED IN PRICES

SECURICOR DELIVERY: For this optional service (U.K. mainland
only) add £2.50 (VAT inclusive) per kit.

SALES COUNTER: If you prefer to collect your kit from the factory
Call at Sales Counter. Open 9 am. to 12 noon, 1 to 430 pm
Monday to Thursdawn

WAL americantadiekhistons-com
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5 STATION ROAD, LITTLEPORT, CAMBS CB6 1QE

41213]3117 121;]3101 o} 2] 13} 3j10] 9 & 1213 3] 10f 1f
008 ] POWER UNITS [——-5] TRANSISTORS (51 COMPONENTS F—;
= L
6 116 2 ISI " 2 1SI 6 15[ 6 15L 7j
Lol Lol NEEd
L T W T RDG |- T
COMPUTERS EQUIPMENT TELEPHONES
100 1] 1 61 21100 11| 3 GI 21101111 3 fl .
2| 4 6]10]12] % & 6 10[IZT1L] 2] 4] 6 10T1211L 1
1 DFFICE =1 RACKING 1 FACTORY
1 EQUIPMENT 1 &BINS '] CLEARANCE
N EEEE EEERE DB EEREB

SEND OR PHONE FOR OUR FREE MONTHLY CATALOGUE

TEL.ELY (0353) 860185

WW - 069 FOR FURTHER DETAILS

OIS orL's

(ELECTRONICS) LTD.

9 & 10 CHAPEL ST., LONDON, NW1

01-262 5125
ADJACENT TO EDGWARE ROAD MET. LINE STATION

01-723 7851

PLEASE ADD 15% TO ALL ORDE#S INC. CARR.

CURRENT RANGE OF NEW L.T. TRANSEORMERS
OPEN TYPE TAG CONNECTIONS
ALL PRIMARIES 220-240y.

Type Sec Taps ATnps Price Car
24-30-40-48-6Q»" 12 £36.50 £2 00
2 24-30-40-48.80v 10 £31.50 £2 00
3 24-30-40.48-60v 8 £27.50 £1.75
4 24.30.90-48-60v 5 £16.75 £175
5 24—%-48-80\1 3 €11.50 £125
6 24.20-40-48-60v 2 £7.50 £1.25
/ 6-8-10-12-16-18-20-24-36-40-48-60v
/  CAN BE OBTAINED FROM THE ABOVE RANGE
7 19-25.33-40-50v 10 £27.50 £2.50
8 19-25.33-40-50v 6 £19.50 €175
9 { 19.25.33.40-50v 3 £9.25 €125
10 19 25-33-40.50v 2 £2.75 £1.25
5-7-8.10.13-15.17-20-25.30-40-50y
\ OR 25.0-25v OR 20-0-20v CAN BE
OBTAINED FROM THE ABOVE RANGE
1 16-20-25-30v 10 £18.50 €176
12 12°45-20-26-30v 5 £10.50 £1 50
13 12-15726-25.3Q, £6.25 €125
3.4.5-6-8-9-10-12-15-18-20-24-30v
OR 12-0-12v OR 16.0-15v CAN BE
OBTAINED FROM THE ABOVE RANGE
14 12-24v 12v 60A. 24v 30A £39.50 £3.50
15 12.24v 12v 30A. 24v 15A £19.80 €2.00
16 12.24y 12v 20A. 24v 10A €16.2B £2 00
17 12-24v 12v 10A, 24v 5A £8.75 €150
18 12.24v 12y_4A 24v_2A €425 £125

i No. 813V 3A and 15V 1A £3.50. PRP £1.25

SPECIAL OFFER OF HIGH GRADE EX-COMPU-
TER AUTO TRANSFORMERS Conservatively
rated by famous makers, perfect condition,
fraction of list price Open frame construction
| top panel connections. 4000 watts tapped 0-

105-115-125-135-200, 215-230-240-260V £45.
Carr. £4. 3000 watts £39.50. Carr. £4. 500 watt
tapped  0-90-115-125-200-210-230-240-250
Volts. Conservatively rated 500 watts £8.75.
P&P £2.

—=x
HT TRANSFORMERS
Fraction of maker's price. All primaries 230-
240V. Parmeko potted type 500-0-500V 120
EA/A 6.3V 5A, 6.3V 3A, 5V 2A. £10.95. Carr.
2.50.

400-300-0-300-400V 250 M/A, 6.6V 8A, 6.6V
3A, 6.3V 2A £15. Carr. £2.50.

Open frame type, 260-0 260V 150 M/A and
| 205V 60 M/A_ 6.3V 6A, 6.3V 1A, 5V 2A £6. P&P

| LATEST PURCHASE. COMPUTER GRADE LT
TRANSFORMERS. Conservatively rated. All
Primaries 220-240V. No, 1 Secs. 27V 10A, 9V
3A. 15V12A x 2 Sepsrate windings. £8.50.
P&P £2.
Elo. 2 sec. tapped 26-31-36V, 11.2A £12. P&P
28

No 3sec. 36V 6A £6.50. P&P £1.50
No. 4 sec. 43V 3A £4.75. P&P £1.50
No 5 sec. 24V 2A £2.75. PP £1.25
i No. 6 sec. 27.5-0-27.5V 1.2A and 7-0-7V 0.75A
£3.50. PAP £1.25
No.712.6V 6A C Core £5.50. P&P £1.25.

No. 918V 2A £2.50. P&P £1.

No. 10 sec. 29-28-27-0-27-28-29V 350 M/A 'C
Core £3. P&P £1.

No. 11 sec. 10-7-0-7-10V 0.6A and 29-21-0-21-
29V 0.37A £3. P&P £1

HEAVY DUTY LT C CORE
TRANSFORMERS
PRI 110-220 240V sec. 12V 40A £22.50.
Carr. £4. PRI 110-220-240V secs 14V 3V
112 1. Separate windings 40A each, 14-
15-151/2:17-18-1812-19-1972V at 40A £25.
Carr. £4. PRI 220-240V sec. 140V CT {70-
0-70V) 10A size 7 x 7 x 7ins. top panel
connections £29.50. Carr. £5

HEAVY DUTY ISOLATION TRANSFORMERS |
240-240V ex-computer equipment. Large
selection available 10-15 amps. Fraction of
maker price. Tetephone for further details.

£2.

350-0-350V BO M/A, 6.3V 3A, 5V 2A £4.75, P&P
1.50.

250V 100 M/A 6.3V 4.5A, 15V 1.2A £4, P&P

£1.50

170V 40 M/A. 6.3V 3.3A £3, P&P £1.25.
CCore Type 370-390-410V 6 M/A £2, P&P 75p.
250-0-250V 50 M/A 6.3V 1.5A £3.50, P&P £1
LT CHOKES
Potted types 100 M/H 2A £4.50, P&P £2. 130
M/H 1.15A £2.50, P&P £1.50. Open types 4.2
M/H 10A £3.95, P&P £1.75, 2+2 M/H 12A
£4.50, P&P £2. 50 M/H 4.4A £4.50. P&P £2.
Other types up to 40 amps available. Let us
know your requirements.
PARMEKO HT CHOKES
Potted types 15H 250 M/A £4.50, P&P £2. 10H
180 M/A £3.75, P&P £2. 10H 120 M/A £3, P&P
£1.50. 50H 50 M/A £1.50, P&P £1. 15H 75 M/A
{£1.50, P&P £1. 50H 25 M/A £1.50, P&P £1.
Swinging type, 5H 40 M/A-4H 250 M/A £3.75, |
P&P %1.50, C-Core type 20H 180 M/A £3.75,
P&P £2. Open types 25H 60 M/A £2, P&P £1. |
25H 25 M/A £1.50. 180H 24 M/A £4, P&P £2.

We are open all day Saturday. Hundreds
of bargains for caliers. Stockist of

AC WKG BLOCK CAPACITORS
BY FAMOUS MANUFACTURERS

MFD AC Volts wkg Price
0.25 1500 £1.00
075 440 £0.75
1.75 370 £1.00
25 440 £1.00
27+01 700 £1.00
3 440 £1.00
| 4 250 £1.00
] 360 £1.26
| 1235, 330 £2.00
15 330 £3.00
P&P up to 2.5 MFD 25p
2,7-15 MFD 50p
DC WKG BLOCK CAPACITORS

8 MFD 600v DC WKG £2, P&P 35p. 4 MFD
350V DC WKG 75p, 6 MFD 350V DC WKG £1,
| P&P 35p, 2 MFD 600V DC WKG 50p, 1 MFD
800V DC WKG. 50p.
Ptease add 20p per cap postage

SPECIAL OFFER 12V DC CAR
ANTENNAS

|| Five sections, 1 metra fully extended.

Complete with dashboard control
’ switch, leads and mounting brackets
|| These aerials all need slight attention
But motors ara runners, €3.95, inc
| | postage, plus VAT,

PARMEKO QUTPUT TRANSFORMERS
10 watts, PRI 8000Q) ct. Sec. 4-8-160) for 2ELB4
valves. Atlantic potted series £4.95. P&P

| £1.50. Farnell multi-tapped Op Transformers,

type MRT/3 7 watts max. DC60 M/A 2/3(1 7.50

| 1541. Data sheet supplied £2.25, P&P 75p.

Switches, Relays, Caps, Resistors, etc |
Please remember to add 15% VAT to all
Mait Orders |

|

AEI 20 AMP CONTACTORS
BRAND NEW BOXED
FRACTION OF MAKER'S PRICE

HIGH GRADE TRICKLE CHARGERS
Input 240v AC. Output 12v DC 2 Amps. With
mains lead. Red and black battery leads with
attached clips. Completely fused. Housed in
wall mounting, steel case size 6 x 4% x 4in
£4.50. PP £1.50 pius VAT. Total £6.90.
PARMEKO IGNITION TRANSFORMERS

Pri. 240v, sec. 10.000v 2 M/A cont

2x25 m/a d
3750, 154,

240/110 Volts. 80-2250 watts. Regular stock line. Types 80
1500 watts are fully shrouded. Fitted with American two or
three pin socket outlets and 3 core 240V mains le
1750 and 2250 watts are steel cased with two American
socket outlets. Neon indicator, three core mains lead and
@r price tist and further details.

carrying handle. Send SA

HEAVY DUTY OP TRANSFORMERS
Type OT28EL 100 watts, 3.750), 7.50). 1501, 1.75K CTj 4 EL34
max. £15.50, P&P £1.25. Type OT29EL 90 watts,
CT. rated 2x125 m/a dc max £8.95, J&P £1

American sockets, plug)rs aptors alsq available

Open frame top
twice, 3v twice. 9
Conservatively ¢
1-13v, in steps

volt steps. and 1(13\! 12.8A £9.75 P&P £2

ad. Types

GARDNERS/NIVERSAL LT TRANSFORMERS

twice. separate winding®s at

one volt twice and 1-0-1v

anel connections. PRI_120-248v secs 1v
mps.
ed. The following voltages can b obtained
13-0/'3v in one

rating
Completely enclosed in steel case 6 X 4 X 4in

| £6.00. PP £2 plus VAT £1.20. Total £9.20. Par-
meko High Voltage Transformers. Pri. 220-

| 240v, sec. 1.865v 60 M/A and 500v 31 M/A
4.2KV pk. wkg. £5.75 PP £2 plus VAT. £117
Totat £8 92

WODEN HIGH POWERED AMP
TRANSFORMERS
| Pri. 24v sec. tapped 30-0-30v, 35-0-35v, 55.0.
6§6v 10 Amps. Open frame type. Top panel
| terminat connections with fitted fuses. £29.00
' inc. VAT and cart

_| —_ _ —— _‘ Type Coil Contacts Price
| voltage
HEAVY DUTY MULTITAPPED 0652 415VAC 3M 18 £1.50
TRANSFORMERS 0655  415VAC aMm £1.50
| Ex-computer equipment. Top pane! connec- 0648 110VAC 4M 48 £1.50
tions, PRI 220-240V, secs. 36V 21A 19.5v 234, | 0650 110VAC 6M 28 £1.50
47.5V 5A, 31,75V 9A, 19.5V 134, 47.5V 54, 36V | 0653 110VAC aM £1.25
4A, 115V 124, 36V 1A seven times. Ail 0654 110VAC 2M 28 £1.26
separate windings, £35 carr. £4 0651 110VAC aMm 18 £1.25
= —( 0649 42VAC 6M 28 £1.50
HEAVY DUTY C CORE LT 0647 42VAC am 48 £1.50
TRANSFORMERS I P&P 25p kg
| PRI 220-240V sec. 18V 27A, 40V 10A, 40V A,
25V 4A, 62V 1A. All separate windings. £27.50. | HEAVY DUTY HT TRANSFO

Carr £5

PARMEKO CASED TRANSFORMERS
| PRI 240V sec. 50v CTE 250 watts conserva-
tively rated. Fitted mains on/off switch £10.
Carr. £3

| PRI 240V sec. 25V BOVA, fitted output sockets.

[

mains on/off switch and fuse. £6.50. P&P £2

PRI 240V sec. 12V 50VA, fitted input and out-
put sockets. On/off switch and fuse, £7.50.
P&P £2 Above transformers are designed for |
tow voltage lighting. Supplied brand new at a
fraction of maker’s price |

PR] 220-240V sec. tapped 150-168V. Conserva-

tively rated at 3 amps. top panel connections,

£4.95, P&P £2

C Core PRI 220-240V, sec. 250-0-250V £7.50,

P&P £2. 60 M/A 2.8-0-2.8V 28A. 6V 2A, 6.3V

3A. 24V 3A £7.50, P&P £2 |

AC240V BLOWERS
Ex-computer equipment, perfect condition.
robustly housed in metal frame, overall size
11x7x7ins. Ir outlet size 4x3ins. Motor spec.
1300 rpm cont. rated, cap. stan, cap. inc. with
motor, quiet running £4.95 carr. £2

CRESSALL RHEOSTATS
Type S150 4 inch dia. 65000 150 watts, new
and boxed £3.50, P&P 75p. Berco 1 V2in. dia.
150012 26 watt £1. P&P 50p. 50001 25 watt £1.
P&P50p B . 3
HEAVY DUTY 240V DC CONTACTORS
| Single pole make 100 amp contact £2.50, P&P
£' Two pole make 10 amp contacts and 2
pole make 5-amp contact £1.75. P&P 75p
Standard open type rela; single-hole (ixmq
AC240V 3 CO 7-amps £1, 2 CO 7-amp 85p, AC
110V 3CO 7 amps 85p. 48V DC 3 CO 85p. Plug
intype AC 12V 1 CO £1. P&P 25p per relay.

N
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HARDWARE DESCRIPTION (COMPONENTS)

@ 30 ICs include: 2K Static Ram Buffer. 2K ROM, PIA with
Scratchpad RAM (INS8154), MPU (INS8060), Cursor RAM
(2102), Character PROM, LS-TTL and CMOS gates, dividers.
gokjfnters multiplexers, monostables. registers. flip-flops and

uffers.

® Voltage regulators for 5 voits and 25 volts program voltage.

® 5 pole changeover DIL PERSONALITY SWITCH

® UHF Modulator

& Zero-Insertion-Force Lever Socket.

@ ROMULATOR lead and plug.

® Strong plastic case,

® Over 50 discrete components including 4 MHZ Crystal,
Transistors. Diodes. Zeners, Resistor Arrays, Capacitors.
Potentiometer. Sockets for major ICs.

® Plated-through-Holes Fibreglass Circuit Board with Solder

mask and Component ldent.
@ Separate POWER SUPPLY. with moulded MAINS PLUG.

*No hidden extras, price is for a BUILT AND
TESTED Softy (no kits) with full 90 day
warranty and 14 day money back guarantee.
Price includes power supply, romulator link,
postage and packing — ALL YOU NEED.
Price £169 +£25.35 (VAT 15%) total £194.35.
Cheques payable to Dataman.

Mail to:;- Dataman Designs, Lombard House, 24 Cornwall Road,
Dorchester, Dcrset, DT1 1 RX. Dorchester (0305) 68066.
Export enquiries: Maiden Newton (0300) 20700.

28 KEYS FOR HEX ENTRY
AND CONTROL

an extract complex information /

PIGGY-BACK
SINGLE-
CHIPPER??

| 2.807?
/
/(
/| 850277
{ eeooa

1802?77

EPROM
= SOCKET

YOUR
SYSTEM

T TR

ROMULATOR LINK

BLAGCK TEXTURED PLASTIC
CASE

SOFTWARE DESCRIPTION (KEYBOARD FUNCTIONS)
IMAL ENTRY — D -TA s written to SCREEN ADDRESS ingicated by CURSOR HIGHLIGHT and
Lcally sented @ CURSOR FUNCTIONS - UP DOWN LEFT RIGHT PAGE — The
gvement of the cursor highiight DATA s displayed as a parr of HEX DIGITS which show
OF CONTENTS of each ADORESS LOCATION AODRESSFS aie MAPPED m X- ¥ fashion on tne screen ol

@ HEXAD
JRSOR KEYS contr

W recewer of MONITOR Any of 16 PAGES may be viewed cach containing 512 BYTES plus STATUS
0 PAGE char ioiratically ¢ 1 crosses the page BOUNDARY @ ALTERNATE CURSOR
The FIX key slores the current cursor posilion for late refesence pioviing a LABEL in ADORESSING SPACE

Tnereatier SOFTY calcutates and dispiays th HEXADECIMAL OIF FERENCE between Cursorsi showing correct
value of RELATIVE JUMP For exampiel @ SWAP tunction exchanges the stored cursor with the Current curser

which complements the HEX difference as displayed o een: @ MATCHBYTE function wili highhght and
count afl iocations conta ) any REQUES TE This mstructhion may be repeated 1o iind specific sections
of code @ CLEAR operates er FORWARD or BACKWARD modes to clear RAM BUFFER as requested

Cleared memory 1s all-high. cather than gli-low Anunprogrammed EPROM containsal FFbytes @ INSERTI00ks

forward in m y 10 fing THREE UNUSED BYTES «t ssion | FF FF FF) and shitts intervening code
1ghtwards to permil extia instruction to be inserted @ ELETE removes the instruction al the Cursar location
ang shifts code ieftwards from first three ed byles @ SERIAL and PARALLEL INPUT and OUTPUT

ROUTINES are avaiiable 10 fili the RAM BUFFER from an exter

h as a COMPUTER running an

ASSEMBLER PROGRAM or a PUNCHED-TAPE READER BUFFERC NTENTS may also be transmitted to @
APE-PUNCH or PRINTER These ro 0 3t HEX and It 15 easy to interface SOFTY with
ENTRONICS atible devices (and wilh BUS STRUCTURES by writing specitic Software

and assigning a keytuncly @ TRANSWIFT s a FAST SERIAL DATA TRANSFER systemwhich can be used

mth ANY MICRO viaasingle itof | D »d for EASY SERIAL INTERFACES and toi direct connectionwith a
APE RECORDER 1o store 0BJECT CODE o tape + EPROM or BUFFER contents) @ EX-RAM tunction permits

xtension of RAM BUFFER 10 3K BYTES by using a BYTE-WIDE RAM in the Z F SOCKET There s provisionfo

nection of SOFTY S WRITE STROBE 'o the socket and BUFFER CONTENTS may be transferred using ihis
function @ INTERNAL MICRO functio Y'S own INSB060 will run PROGRAMS in SCRATCHPAD
RAM BUFFER or EPROM @ COPYFIRM copies back FIRMWARE inlo the RAM BUFFER Thus it 15 possibie (o
modify SO g reprogram for CUSTOM APPLICATIONS wnte APPLICATION-ORIENTED
KEYFUNCTIONY @ RUN [ wiil transter conlrol t evice in the ZIF SOCKET Programs for

rticular apphcatic ay be ted 1o EPROM when required | 2K bytes permils quite powerful
pphcations — adi smbler pernaps?) @ GOSUBwill pecform the programin SCRATCHPAD — in eftect this
provides USER-PROGRAMMABLE KEYFUNCTIONS @ EXECUTE will action the program in RAM BUFFER

efore your very eyes  as it were p sertion of BREAKPOINTS which cause the processor 1o slop

without LOSS OF STATUS and print contents of INTERNAL REGISTERS SUBROUTINE POINTER etc in the
STATUS LINE @ BLOCK FUNCTIONS are available 1o handie code in blocks @ DEFINE permis
dehintion of the biock using the CURSOR KEYS (The CURSOR HIGHLIGHT expands io enclose the BLOCK) @
MOVE allows Lhe biock to be SHIFTED around in memory by use of tne CURSOR KEYS Interven ng code :s not
erased it moves to the other side of the biock Th a relocation function @ STORE wili take the block into
SCRATCHPAD memory where it can be called as a SUBROUTINE 1o pruwide an extra key function re-inserted
into code fater as « MACRI or [uSt provide ) k back elsewhere without re
de @ REPLACE writes the storeg block int maory the current cursor address and ransters e cursof
10 the end of 1 @ EPROM-HANDLING FUNCTIONS SOFTY HIEF PURPOSE s the HANDLING of
OBJECT CODE and PROGRAMMING of EPROMS @ PRETESTchecks that the program wi Igontothe EPROM
This 15 not merely a test for erasure (it CAN be if memory eared firSt) each'ocation 1S éxamined in lurn and
compared with the code t will recewe Those localions which Cannot be programr ed(BITS wiich must be HIGH
ealready LOW) are HIGHLIGHTED and COUNTED One usef application ! thes function is the employment of
sefective EPROMS which have a it or two Sluck low  This happens Perhaps even more useful 1S the possibility
o modifying an EPROM because the changes are in the right direction ne can be lucky' @ COMPARE
hecks gach fecatio EPROM witn the corresponding byte in RAM BUFFER and counis and mghiights
differences This function S also called automatically after a programming operation It i useful for tesling
jspect ROMS and EPROMS SOFTY MAKES A USEFUL PRODUCTION ROM CHECKER @ COPY transters
e EPROM contents mto RAM BUFFER @ BURN transters the AAM BUFFER conlents into EPROM by
applying a 50 milisecond PROGRAM PULSE toeach focation n turn whilst hoiding PROGRAM ENABLE at +25
oits LOCATIONS WHICH DO NOT REQUIRE PROGRAMMING ARE SKIPPED so a short program under
development will burn much more juickly than a full EPROM

cating oiher

WW — 072 FOR FURTHER DETAILS
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Introducing the first
european generatio
of open channel
transceiver

fascinating world of computing.

Ityou are a newcomer to computing. interested in the growing range
of equipment — Sinclair ZX80 and 81, Acorn Atom, Commodore VIC
20.TV games, programmable calculators and kit computers — now
available for less than £300 — Your Computer is your magazine

The first issue contains:

® Review of the new Sinclair ZX81 ® The first of aregular series on
pocket programmable caiculators ® A look at the Atari 400 and 800
video games ® Introduction to kit-buitding techniques ® Two
articles examining different aspects ot the Basic programming
language @ A behind the scenes investigaticn of BBC ptans to
popularise the computer in a TV series to be screened early in 1982.

All this plus an advice column and more tharn
20 games and program listings for only 50p

COMPUTER

OUT NOW! The new home computer magazine
which introduces you and your family to the

Your Computer is your home computer magazine.
ASk your newsagent for a copy or post this coupon now.

r---------q

I To: General Sales Dept., IPC Electrical Electronic Press, Room 205,

Quadrant House, The Quadrant, Sutton, Surrey, SM2 5AS.

Please send me the JunelJuly 1ssue of Your Computer at a price of
50p ptus 10p postage and packing '

I I enclose a cheque/PO for 60p payable to IPC Business Press L td .
NAME

l ADDRESS

A
g N
Lﬂ--- -m--WWJ
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HILOMAST
SYSTEMS

PNEUMATIC
TELESCOPIC

HILOMAST LIMITED

T-HE STREET HEYBRIDGE — MALDON
ESSEX CM9 7NB ENGLAND
Tel. MALDON (0621) 56480
TELEX NO. 995855

W--011 FOR FURTHER DETAILS

an hour.

No need for plated-through holes.

Using Harwin’s patented strip-form track pins, a
single operator can insert the pins, by hand, at
speeds up to 3000 per hour. This without any
tooling aids.

For those who prefer it, a semi-automatic air
operated single-point insertion machine can be
supplied. The pin is pushed into the hole in a
double-sided pc board, then detached by
snapping off. It is then hand or flow-soldered to
complete the through connection. Available tofit
various hole sizes and pc board thicknesses.

Yoty ,4le! HAND HELD
W INSERTION TOOL

Send for details, and a sample strip of track pins to:-

HARWIN

Harwin Engineers SA,
Fitzherbert Rcoad, Farlington,
Portsmouth, PO6 1RT, Hants.

Tel: 070 18 70451, Telex 86125

WW 033 FOR FURTHER DETAILS

WWamericanradiekistorns-com
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C.T.ELECTRONICSACTON) LTD,

R tered in England 1179820 -6 p.m.
267 & 270 ACTON LANE, LONDON W4 50G, Telephone: g::;gz ;g‘;’g E"OSET::ELZ:N
STABILISED POWER SUPPLIES DTOA QAQMXFRTERS
z,

FARNELL A15: 210/240V IP. Dual Op. 12-17v per rail at
100mA. Remote sensing, current limit protection. (164 x 130
x 38mm), with manual. £12,

FARNELL 7/3SC: 120/240V IP. Adjustable current limit. Re-
mote sensing. (188 x 96 x 93mm). Two versions available:
15V at 2A or 30V at 1A. £15 ea.

COUTANT OA2: Op. amp, psu, 120/240V IP. Dual Op. 12-15v
at 100mA. (138 x 80 x 45mm). £12 ea. or 2 for £22.

BRANDENBURG Photomultiplier PSU. 19in. rack mounting.
Metered, current limit protection.

374,374R 300V-1KV at 5mA.

375 500V-1K5V at 6mA.

376 660V-1K6V at 10mA.

Model 374R has reversible polarity op. All others have nega-
tive polarity op.

All models £40.

Some photo multiplier tubes available.

COUTANT ESM3: 105/115/220/240V IP. Four separate ops:
5V at 3A stabilised with current limit, overvoltage crowbar
protection and remote sensing.

+12to £15V at 500mA stabilised.

12 or 24V unstabilised. (125 x 80 x 275mm). £30.

19 VEROCASES: For mounting Vero 19in. Subrack Units, 4u
or 6u size. £15 ea.

CAPACITORS-DISC CERAMIC

Over 2 million now in stock, mostly ITT. Many high-voltage
types, e.g.:

210p 8KV, 1n 1KV, 2n2 2KV, 10n 2KV.

220p 1KV, 1n5 3KV, 4n7 1K5V.

Please send for our ceramic capacitor lists.

MYLAR FILM: Very large of the following values.
In 100V, 3n3 100V, 4n7 50/100V, 47n 50V, 100n 50V, 220n 50V.
Please send for our capacitor list for quantities.

MULLARD METAL FOIL CAPACITORS: Axial preformed.
220p 63V, 1n5 160V, 2n2 160V, 3n9 160V, 5n6 100V, 12n 63V,
27n 63V.

CASSETTE DECKS: With LARGE PANEL METERS
stereo heads, mechanically | 140-0-140uA (107x145mm)
complete, but with no. £5.00
electronics. Smart black | 0-1mA({115x95mm) £5.00
modern finish. £5.00 HEAVY DUTY
KEYSWITCHES
ELECTROLYTIC 2P 12A 600V AC £1.50
CAPACITORS 8P 10A 380V AC £3.00
Very large stock holding. 10P 12A 600V AC £3.00

Mostly ITT EN1212, EN1235
types.

Please send for our electro-
Iytic list, e.g.:220/50VA,
2200/25R,470/25R,
4700/25A, 470/50A, 2200/100
CAN.

PIHER PRESETS
Very large stocks, PT10,
PT15 enclosed types. Please
send for our preset list. Most
values 100R-5M

5-PIN DIN SOCKET
With DPDT switch. PCB,
MTG. Large gty. in stock 10p

75R BNC-BNC MALE
READY-MADE LEADS
(UR70) £1.00 ea.

49mm [] Fascia.

CINCH BARRIER
STRIP
15A 530V AC. 6w, 8w, 10w,
12w, 18w stocked. Large
quantities. 3p per way.

ROTARY POTS
Good range stocked. Please
phone your requirements.
Large stocks of the fol-

lowing:

100K LIN + push switch 30p
22K LOG + switch 30p
2K2 LIN 30p

SLIDE SWITCHES

PCB Mounting:

DPDT min. 20p
4PCO min. - 25p

4PCO min. Long knob  30p

By Micro Consultants Ltd. 50Q cable drive op. Linearity
0.25%, max. 0.125% typ. Settling time: 2V step 70nS typ.
2MV step 50nS colour television transmission standard. Diff.
gain 0.5% diff. phase shift 0.5° types rad 802 and MC2208/8.

Unused. Ex-maker’s pack.

SPECIAL OFFER PRICE: £20

TRANSFORMERS:
5-0-5V 400mA £1.25
6-0-6V 100mA £1.25
8-0-8V 400mA £1.25
9-0-9V 3A £3.00
11V 2A, 22V1A £2.00
12V 130mA 80p
12V 1A5 £1.25
0-12,0-12 96 VA £8.00
15V 100mA £1.00
17V 300mA £1.50
20-0-20 400mA £1.80
22-0-22 50mA £1.00
24V 100mA £1.00
24V 250mA £1.50
30V 250mA £1.50
30-25-0-25-30, 1A6 £6.00
0-2-4-6-8-10 5A £6.00

RESISTORS: Over 2 million
in stock at last count.

CARBON FILM YW 5% E12
range 1RO~ 12M.
2p ea. £1/100, £6.50/1,000.

METAL OXIDE/FILM: Most
valuesin E24 range, "/a-2W 5,
20r 1%. A few values in 0.1%
tolerance available.

WIRE WOUND: ORI-100K 3-
200W. A selection of mains
droppers available. Good
selection of metal clad high
power types.

SLIDER POTS BY EGEN.
60mm travel plastic. The fol-
lowing values only.

220K R.LOG DG £1.00°
470K LIN 60p
1M LIN 60p
2M2 R.LOG 60p
ROTARY SWITCHES
Over 30 different types avail-
able. from 45p
CONVERGENCE POTS

Most popular TV values
stocked in depth.

FND 500, 7 segment LED
display. £1ea

SPECIAL OFFER: Filmet
SC65 1MQ 0.1% metal film
resistors 20p ea.

CERMET PRESETS 15p ea.

MINATURE AB16 POTS
PCB mounting 16mméa
100K LOG DG
220K LOG DG
100K LIN SG

10A 250V AC ILLUMINATED
ROCKER SWITCH

Red, DP ST 26x30mm rect.

Snap-in type 75p

16A 250V AC ILLUMINATED
ROCKER SWITCH

(Amber). 14x30mm rectang-

ular snap-in type. SPST 30p

AB19 305x203x76mm

ALUMINIUM BOXES:

AB7 134x64x38mm 70p
AB8 102x102x38mm 70p
AB9 102x57x38mm 70p

AB10102x133x38mm  70p
AB11 102x64x51mm 85p
AB1276x51x25mm 70p
AB13 152x102x51mm £1.00
AB14178x127x51mm £1.20
AB15203x152x76mm £1.55
AB16 254x179x76mm £1.75
AB17 2564x114x76mm £1.45
AB18 305x127x76mm £1.75
£2.40

BLUE REXINE COVERED
ALUMINIUM BOXES

RB1152x114x64mm  £1.45
RB2 203x127x76mm  £1.70
RB3229x127x89mm  £1.80
RB4 279x152x102mm £2.40
RB5 279x190x114mm £2.70
BLACK PLASTIC BOXES
75x50x25mm 65p
80x60x40mm 92p
90x70x40mm 99p
115x75x30mm 90p
110x90x45mm £1.18
170x100x50mm £1.65
200x120x80mm £3.55
LICON ILLUMINATED
SWITCHES

01-800 Rectangular Snap-in
Series.

2PCO Latching £1.50
2PCO Momentary £1.50
Indicator only 50p
Lenses available in red or
white only.

MINIATURE PUSH-BUTTON
SWITCHES

PTM 20p, PTB 25p, PT M/B

40p.

HEAVY DUTY ROTARY
SWITCHES
9P3W 25A 500V AC £3.00
18P6W 25A 500V AC  £3.00
18P6W 40A 600V AC  £3.00
STEREO RECORD/REPLAY
CASSETTE HEADS £1.00

WIREWOUND POTS
10R-100K by A.B., Colvern,
etc. 12W 40p, 3W 60p, 5W
80p.

TRIMPOTS
10R-500K 10/20 turn. 1'4in.
or %ain. rectangular 60p ea.

JEAN RENAULD SWITCH

BANKS
Many types available, e.g.:
4x2PCO 40p
6x2PCO 60p
5x2 PCO + 2x4 PCO 70p
VU METERS

40x30x23mm deep.

White/red scale on black

background. Brand new.
60p ea.

This advertisement is mainly of our excess stock holding. We also have excellent stocks of semiconductors, hardware, cables,
etc, etc. For further details send for our lists and retail price catalogue, phone or visit our shop. All prices are exclusive of VAT
{(and P&P). Minimum Mail Order £5 + P&P + VAT. Government departments, schools, colleges, trade and export welcome.

(7479)
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TRANSFORMERS | e 2
CONTINUOUS RATINGS SEDCS e

MAINS ISOLATORS 12 or 24-VOLT
Pri 0-120. 0-100-120V (120. 220. 240V) Sec Separate 12V windings Pri 220- 240V

60. 55-0-55 60 twice. to give 55. 60, 110. 115 Ref. 12v Amps 24v £
120,126, 175, 180 220. 225, 230. 236, 240 025 242

Ref. VA (Watts) £ P&P 2.90
07% 4.84 1.20 3.86
149 7.37 1.20 4.46
150 8.38 1.44 6.16
151 12.28 172 6.99
152 14.61 204 8.16
153 18.07 8.93
154 2252 . 9.89
155 32.03 11.79
156 1000 40.92 15 0 15.87
157 1500 56.52 2 150 19.72
158 2000 67.99 )26 300 40.41
159 3000  95.33 e
%115 or 240v sec only. State volis | 30 VOLT RANGE (Split Sec)
required. Pri. 0.220-240V \ P 220-240V Voltages avadable 3. 4. 5. 6

8 9.10.12, 15,18, 20. 24, 30V or 12V-0-12V
50 VOLT RANGE (spin Sec) | and 15V-0-16V

Pri 220 240V Voltages svailable 5, 7. 8,10, 13 Anmps

15, 17, 20, 25, 30, 33. 40 or 20v-0 20V anag | Ref. 30 15v

25V.0-25V | 112 1

Amps 79

Ref. £ PP
102 375 120
103 457 120
104 7.88 144
105 942 160

1282 172
16.37 1.84
2229 220
27.48 oA
32.89 0A

60 VOLT RANGE SCREENED MINIATURES Pri 240V
Pr1 220-240V (Spht Sec } Ref. mA P& P
Voltages available 6 8 10. 12. 16, | 238 200
18, 20. 24. 30. 36 40. 48 BOV o | 212 1A 1A
24V-0-24V and 30V-0 30V 13 100
Amps 235 330.330
Ref. 60v 30v £ P&P | 207 500 500
124 4.27 120 208 1A 1A
126 6.50 1.20 | 236 200200
127 8.36 1.60| 239 50MA
125 1210 1.72 | 214 300300
13.77 196 | 221 700(DC) 112.0-12- i
17.42 184 206 1A 1A 16-20.0-15-20 5.09
19.87 204 | 203 500 500  0-15-27 0-15-27 4.39
27.92 OA| 204 1A 1A 0-15-27.0-15-27 6.64

3251 Onl AUTO TRANSFORMERS
= Voltages available 105. 115. 190. 200. 210
HIGH VOLTAGE 4’ 230. 240. Voltages for step up or step down
MAINS ISOLATING Ref. VA (Watts) TAPS £
P11 2007220 or 400/ 440 113" 15 0.115.210.240V 217
Sec 100/ 120 or 200/ 240 64 80 0-115.210.240V 241
Ref. £ P& P 4 150 0-115-200-220-240V 5.89

AN—-O

~ONBWNN—-O
ooooOoOUnOoOOoOWm

[efoNefelofoNalala}lsjl=)ks
o

WA = — —

W THIS DOSIMETER
WILL AUTOMATICALLY DETECT
GAMMA AND X-RAYS

® UNIT IS SIZE OF FOUNTAIN
PEN & CLIPS ONTO TOP POCKET

W PRECISION INSTRUMENT
METAL CASED WEIGHT 202

=3
o
o

<

®m MANUFACTURERS CURRENT
PRICE OF A SIMILAR
MODEL OVER £25 EACH

oA Wi =0

British design & manufacture
Tested & fully guaranteed
Ex-stock delivery

£s°95 INC. VAT
Post & Pack 60p

(deal for the experimenter
COMPLETE WITH DATA

HENRYS &5

404 EDGWARE ROAD. LONDON W2 1ED

1

WUNNWWNNWN
NOWM=NO=W=00om
NOPVOERNONEW

PNO 0000 WVOL

- { 243 7.37 120! 67 500 12.09
246 461 204 | 841000 2064

247 18.07 204 | 931500 25.61

248 22552 OA | 952000 38.31

1000 250 4584 OA| 73 3ggg 65.13
—_———— - ——— 80s 4 0-10-116-200-220-240  84.55
CASED AUTOS 57s 5000 98.45

240V cable nput USA 115V Fiat -
R pn 0, 115, 220, 240 Step Up or Step Down
P& P Ref.

£6.55 '] Sbw
h BaW CONSTANT VOLTAGE

N TRANSFORMERS * 1%
144 65W For ‘clean’ mains to computers, peripherais.
134 B9W No spikes, transients + constant voitage to *
04 BIW 1%,
2 8aw
200 Sew | 2s0vA £95.00 | NOW:
500VA £127.00 Agents for
‘MINIATURE TRANSFORMER TKVA £147.00 Galatrek
015V CT (7.5-0-7.5V + carrtage CV.Ts
A gl 2KVA £229.00 - VAT |
m rice _BE70-110-120 220 240V Sec 20\' 1 Amp £1.80. P&P 32p - VAT _
S00MA 2,30 SPLIT BOBBIN TRANSFORMER
1A 3.26 Pri. 0-115: x2 {70010). Sec 0-12-15-20-24-30. To give 3.4.5,

RUBBER DUCK T0 LOGI BAIRD -
SAY GOOP BUPDY, WHERE DO / GET
TRANSISTORS AND /.C's FOR

C.B. AND R.F. APPLICATIONS ?

Ref

e

7

7

; . S.AST, 10,12, 15, 18, 20, 24, 30, 2 Amps, £4.65 P&P £1.10
Y 5

End of line offers - M679 120V-2; 36V 1 6A £3 pp 78p «
VAT .

~ OTHERPRODUCTS 8

]
AVO TEST METERS ) TOOLS
Latest Model 8 Mk. 5 £116.40 | Mains Neon test screwdrivers 61p 20p
£45.80| Long-nosed pliers £2.17 35p
£63.90 | 6 precision screwdriver set £2.17 75p
£40.50 |
DA211 LCD Digital £57.00 | ‘ANTEX SOLDERING IRONS 15W and 25W £4.68
DA212 LCD Digita! £74.00| Stand forabove£1.75. P&P 53p. VAT 15%
DA116 LCD Digital £121.70 DANEL =
Megger 70143 500v  £97.20 | PANEL METERS
Megger Battery £65.30 43mm x 43mm 82mm X 78mm
Avo Cases and Accessories | 0-50ua £6.20 0-50uA £6.70
P&P £1.32. VAT 15% 0-50001A £6.70 0-500uA  £6.70
| 0-tmA £6.70 0-1mA £6.70
= - S— 0-30V £6.70 0-30V £6.70
BRIDGE RECTIFIERS = VU PanelInd 48 x45mm 250,AFDS  £2.60
200v 45p Carr}arge 76p VAT 15

400v 25p TELEPHONES - Latest model 746, brand new,

'ANGLIA' OF COURSE ¥ THEY ARE
THE UK's LEADING SUPPLIER
OF MOTOROLA & JAPANESE

Typfs.' 400v 55p | boxed, 2 tone grey £11.50, Ivory £12.50, PP
100y £2410 | €120+ VAT
200v 65p -
200v 8sp l METAL OXIDE RESISTORS £1/10
BURDETT ROAD, WISBECH 400v £1.40 | Speciat Offer TR4 5% (in 100s only). Use in-
oA CAN . 500y £2.85 | stead of carbon film
AMBS PE13 2PS P&P 20p VAT 15% 4702 - 3904} - 4704} 5:(011 «2620 azzosz 1K
OMPONENTY - 0945 6328 - —— . 1K2 - 1K6 - 1K8 - 2K - 2K4 - 3K - 16K - 20K - 22K -
TEL: 63281 : Send 20p for catalogue 24K - 47K - 82K - 100K - 110K - 120K - 130K -
TELEX 32630 Prices correct at 20/3/81 180K - 220K - 270K - 300K Electrosil. P&P3op - VAT

Anglia is a franchised distributor with a wide product Barrie EIeCtronics Ltd'
range. Our catalogue is available to all professional users 3,THE MlNOR'ES, ONDONEC3N1BJ
TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST.
WW - 063 FOR FURTHER DETAILS
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TTLsby TEXAS. 74365 60p 4023 20p | 93 SERIES 74S SERIES 745114 120p | TRANSISTORS | ggrao 25p | TIP30A  48p | ;n3055 4gp | 3N140  120p | 6A 50V 80p
7400 1p 74366 60p 4024 sos 9301 160p 74500 60p 745124 30¢p | AC126 25p | BFR4t 25p | TIP30C  60p | >N3442 140p | 3N141  110p | 6A 100V 100p
74500 60p 74367 60p 4025 20p | 9302 175p 74504 60p 745132 160p | AC127/8 20p | BFR79 25p | TIP31A S8p | >N3553 240p | 3N20T  110p | 6A 400V 120p
7401 12p 74368 60p 4026 130p | 9308 316p 74505 75p 745133 75p | ACI176 25p | BFR8O 25p [ TIP3IC  62p | JN3565 30p | 3N204  120p | 10A 400V 200p
7402 12p 74390  120p 4027 50p | 9310 275p 74508 75p 745138 225p | AC187/8  25p | BFRS1 25p | TIP32A  68p | ZN3584 250p | 40290  250p | 25A 400V 400p
7403 14p 74393  120p 4028 84p | 9311 275p 74510 60p 745139 225p | AF118 S0p | BFX29 40p | TIP32C 82p | 7N3643/4 48p | 40361/2  75p
7404 14p 74490 225p 4029 100p | 9312 160p 74520 60p 745157 250p AD149 70p | BFX30 34p TIP33A 90p | N3702/3 12p | 40408 0 | ZengRs
7405 18p 4030 56p | 9314 185p 74530 60p 745163 300p | AD161/2  45p | BFxga/s 40p | TIP33C  114p | 5N3704/5 12p | 40409 100p | 55UEN0
7406 30p  74LS SERIES 4031 200p | 9316 225p 74532 90p 745174 250p | AU107  200p | BFX86/7 30p | TIP34A  115p 2N3706/7 14p | 40410 100p | Zoomw 9p
7407 30p 741500  14p 4034 200p | 9321 225p 74537 90p 745175 320p | BC107/8  11p | BFX38 30p | TIP3AC  160p | 2N3708/9 12p | 40411  300p | (U 15p
7408 17p 741802  14p 4035 110p | 9322 150p 74564 60p 745194 350p | BC109 Jp | BFW10  90p | TiP35A  225p | 3N3773  300p | 40594  120p
7409 19p 741803 18p 4036 295p | 9334 360p 74574 90p 745241 450p | BC117 20p | BFY50 30p | TIP3SC  290p | 2N3g19 26p | 40595  120p
7410 15p  74LS04  16p 4039 295p | 9368 250p 74585 300p 745260 70p | BC147/8  9p | BFYS1/2 30p | TIP36A 270p | 7N3s20 50p | 40673 750 | roiacs
7411 24p 741805  22p 4040 90p | 9370 300p 74586 180p 745373 s00p | BC149 10p | BFYS6 33p | TIP36C  340p | 5N3823  70p | 40871/2 100p PLASTIC
;:g §gp 741808  22p 4041 80p | 9374 200p 745112 120p 745374 500p nggla :?g SF@% ggp m:}é 9,3" 2N3866  90p [TonEs 3A400V  60p

1 P 74LS09  21p 4042 80p . - R P P | 2N3902 700p
7414 40p 740510 zo: 4043 90p | LINEARICs MB3712 180p | BCIESC  12p | BSX19/20 24p | TIPA2A  70p | 2N3903/4 18p g‘&zaé-aoo ;(Z’p gﬁ gggg ;gg
74Ci4 90p  74LS11 30p 4044 90p | AY1.0212 600p | MC1310P 150p BC172 12p U104  225p | TIP42C 82p | 7N3905/6 20p s 9p ATy 750
7416 27p  74LS13  30p 4046 1M0p | AY1.1313 668p | MC1458 48p | BC177/8 17p | BUIOS 190p | TIPS4  160p | N3037  65p OAB1 15 | 8As00V  95p
7417 27p  74LS14  50p 4047 100p | AY1-1320 320p | MC1495L 350p BC179 18p | BU108 250p | TIP120  120p | 5N4058/9 12p oAEs 10 | Yanaoov a5
7420 17p 741820  20p 4048 55p | AY1-5050 140p | MC1496 70p | BC182/3 10p | BUI0S 225p | TIP122  130p | 2Na061/2 18p oS0 o2 [ Batooy 108p
7421 40p 741521  30p 4049 45p | AY3-1270 840p MC3340P 120p BC184 Mp | BU126  150p | TIP142  130p | N4123/4 27p | gas) 9P 164200V 110p
7422 22p  741S27  30p 4050 45p | AY3-8910 750p 1920 00p BC187 3% | BU1B0A 120p | TIP147  130p | 3N4125/6 27p oRas o | 1ea 500V 130p
7423 34p 741530  20p 4051 80p | AY3-8912 S0p | MMS57160 620p BC212/3  11p | BU205 200p | TIP2955  78p | 2N4401/3 278 | gas00 SP 128000 130p
7425 30p 741832 27p 4052 80p | AY5-4007D  620p | NES531 150p C214 12p | BU208  200p | TIP40S5  70p | 2N4427 90 0A202 100
7426 40p 741537 30p 4053 80p | CA3019 80p | NESS5 20p BC237 15p | BU406  145p | TIS43 48p | 2N4871 80P | jN914 2o
7427 34p 741838  30p 4054 150p | CA3046 70p | NES56 70p BC327 16p | E300 50p | TI1S93 30p | oNs087  27p 1INS16 7" THYRISTORS
7428 36p 741542  60p 4055 125p | CA3048 225p | NEB64 420p BC337 16p | E308 S0p | ZTX108  12p | NK0BS  27p | Inatog &l 1A sov 20p
7430 17p 741547  60p 4056 135p | CA3080E 72p | NESE5 130p BC338 16p | €310 S0p | ZTX300  13p | 2N5172  27p IN4001/2 59 | 1A 400V 0p
7432 30p 741851 24p 4059 600p | CA3086 48p NE566 165p BC461 36p | mJ2501 225p ZTX500  15p | N5179  90p 1N4003/4 6" 3A 400V 100p
7433 30p 741855  30p 4060 115p | CA3089E 225p NE567 140p BC477/8  30p | MJ2956 90p | ZTX502  18p | ns197 90 N Gp BAGOOV 1490
7437 30p  74LS73  40p 4063 120p | CA3090AQ 375p NES71 425p BC516/7  40p | MJ3001 225p ZTX504  30p | 2N6194  90p N NGooa 7p 124 400V 1600
7438 30p 74LS74  27p 4066 SO0p | CA3130E 90p | NES534A 250p C547 16p | MJE340  60p | 2N457A 250p | 2N5245  40p 1N5401/3 143 16A 100V 160p
7440 17p 741875  36p 4067 450p | CA3140E 50p | RC4136 80p BC548C 9 | MJE2955 100p | 2N696 35p | 2N5296  S5p 1N5404/7 19p | 16A 400V 180p
744) 70p 741576 45p 4068 27p | CA3160E 100p 55668 270p BC549C  18p [ MJE3055 70p 2N697 25p | 2NS5401 50p | (5990 ! 9 BT106 10p
74424 80p 741583  70p 4069 20p | CA3161E 140p | SAD1024A  1250p BC557B  16p | MPF102 45p | 2N698 45p | JN5457/8 40p P! ci06D 45p
7443 112p  74(S85 - 80p 4070 30p | CA3162E 450p SFF96364 800p BCSS9C  18p | MPF103/4 40p | 2N706A  30p | 5NB459 40p | HEAT SINKS MCR101 36p
7444 112p 741586  40p 4071 25p | CA3189E 300p | SL490 400p BCv70 18p | MPF105/6 40p | 2N708 30p [ 2N5460 80P | For TO220 Voi- | TiCaa 27p
7445 B0p 740590  40p 4072 25p | CA3280 160p SN76477 175p BCY71/2  22p | MPS6531 50p | 2N918 45p | 2NS5485 44 age Regs. and 2N3525  130p
7446A 93p 74LS92  70p 4073 25p | DAC1408-8  200p SP8515 750p BD131/2  50p { MPS6534 S0p 2N930 18p | 2NS875  250p transistors 22p | 2N4444  140p
7447A 75p 741593  50p 4075 25p | FX209 750p | TA7120 200p | BD135/6 S4p | MPSAOG 30p | 2N1131/2 36p | 7NB027  4ap ForTOS  12p | 2N5060 3ap
7448 80p 741596 110p 4076 107p | HA1388 260p TA7204 250p B8D139 S6p | MPSA12 S0p 2N1613  25p | oNG041  160p 2IN5064 a0p
7450 17p  74LS107 45p 4081 27p | ICL7106 850p TA7205 250p BD140 60p | MPSA13 50p 2N1711 25p 2N6044  160p [-—
7451 17p  74LS109 80p 4082 27p | ICLB038 300p TA7222 200p BD189 60p | MPSA20 S0p 2N2102  70p | JNGO52  300p BRIDGE =l
7453 17p  74LS112  40p 4086 72p | ICM7555 80p | TA7310 200p | BD232  95p | MPSA42 50p | 2N2160 350p | 5Ng0s9 325p | RECTIFIERS LOUD-
7454 17p  74LS113  90p 4089 150p | LF1331 30p TAAB21 275p 8D233 75p | MPSA43  S0p 2N2219A 30p | 7N6107 6Sp | 1A 50V 19p SPEAKERS
7460 17p 7415114  45p 4093 70p | LF351 48p TBA641B11  300p B8D235 85p | MPSAS6 32p 2N2222A  30p 2N6247 190p | 1A 100V 20p | & o
7470 36p 7415122 80p 4094 250p | LF356P 95p TBA651 200p BD24) 70p | MPSA70 50p 2N2369A 25p | 2N6254 130p | 1A 400V 25p | 1, gun 80p
7472 30p 7415123 60p 4095 95p | LM10C 425p TBAS00 90p BD242 70p | MPSUO6 63p | 2N2484  30p | 2NB290 65p | 1A 600V 30p | 715 gg 80p
7473 34p 7418124 18B0p 4096 95p | LM301A 27p TBA810 100p BOY56  200p | MPSUO7 60p | 2N2646  45p | 2N6292 65, 2A 50V 30p | 2°° gg %0p
7474 30p 7418126 s0p 4097 340p | LM311 70p TBAB20 90p F200 32p | MPSU45  90p | 2N2904/5 30p | 25C1172 150p | 2A 100V 35p | j1, gg 100p
7475 38p 7415126 S50p 4098 120p | LM318 200p TBA9S0 300p BF2448  35p | MPSUG5 78p | 2N2906A 30p | 28¢1306 150p | 2A 400V 4S5p
7476 32p 7418132 60p 4099 200p | LM319 225p TCA220 350p BF266B  70p | ocC28 130p | 2N2907A4 30p | 25C2028 120p | 3A 200V  60p
7480 S0p 7415133 30p 40100  220p | (M324 45p | TCA940 175p | BF257/8 32p | OC35  130p | 2N2926  Sp | 25C2029 250p | 3A 600V 72p | MODULATORS
7481 100p 7415136 85p 40101  132p | (M339 75p | TDA1004 300p | BF259 36p | TIP29A  40p | 2N3053  30p | 35C2078 200p | 4A 100V 95p | 6MHz UHF 375p
7482 84p 7415138 85p 40102 180p | M348 95p TDA1008 320p BFR39 250 | TIP29C 550 2N3054  65p 3N128 120p | 4A 400V 100p | BMHz UHF 450p
7483A 70p 7415139  S5p 40103 180p | LM3S8P 50p | TDA1010 225 | - -
7484 100p 7415145 120p 40104 99p | LM377 175p TDA1022 670p MEMORIES 8279 950p LOW PROFILE DIL SOCKETS BY TEXAS | ZERO
7485 110p 7418147 160p 40105  120p | (M38O 75p TDA1024 120p 2101-4L 400p TMS9918 POA 8pin 9 18pin 16p 24pin 20p | INSERTION
7486 34p 7415148 140p 40106 750 | LM381AN 180p TDA1034B 250p 2102-2L 120p 280P10 $00p 14pin 10p 20 pin 18p 28pin 26p | FORCE SKT
7489 210p  74LS151 BOp 40107 60p | LM386 95p TDA1170 300p 21078 500p Z80AP10 600p 16pin 11p 22 pin 22p 40pin 30p | 24pmn €7
7490A 30p 7415153 60p 40108  470p | LM393 100p | TDA2002V gggp g” }‘2 gggs %Sg%ﬁc gggs — — HEADER
7491 80p 7415154 200p 40109  100p | (M709 36p | TDA2020 p =
7492A  46p  74US155 g0p 40110  300p | LM710 50p | TLOT/81 asp | 2114 200p ZBOADART  £15 “é'f,iEnWR;s':,Sﬂf;fTssovgﬁ 70| e 50p
7493A 30p 748156 90p 40114 250p | LM725 350p TLO72/82 75p 2114.2L 300p Z80ADMA £12 Tl 350 20 oi 0 pt 16 0
7494 84p 7405157 50p 4502 120p | (M733 j00p | TLO74 130p 4027-3 300p 280510-1 £24 pin 3%p 20 pin - 60p 28 pin  80p LI G
7495A  60p 7415158 60p 4503 70p | iM7a1 18p | TLO84 10p | 4044 900p UART 16pin  40p 22pin  B5p 40 pin 100 gafain 1000
7496 60p  74LS160 90p 4507 55p | LM747 70p TL170 50p 4116 200p AY-3-1015P  450p L P
7497 180p 7415161 75p 4508 290p | LM748 35p UAA170 175p 41184 700p AY-5-1013F  400p SOFTY |deal Software/Hardware Deveiopment Tool.
74100 100p  74LS162 90p 4510 90p } LM2917 250p ULN2003 100p 5101 400p IM6402 450p Using SOFTY you can deveiop your Pr?\grammes
74107 34p 7415163 60p 4511 90p | LM3302 100p | UPC1156H  300p 6514-45 £5 CHARACTER Debug/Verify and then commit them to EPROM.
74109 S5p  74LS164 90p 4512 80p | LM3900 70p XR2206 300p 6810 00p GENERATORS KIT £100. BUILT AND TESTED £125
74116 100p 7415165 120p 4514 250p | LM3909 70p ZN414 90p 745201 300p RO-3-2513U.C Also available Expansion Board for Programming single
74118 100p 7415166 150p 4515 300p LM39t1 130p ZN419C 225p ROM/PROMs 600p rail {(+5v} EPROMS. Ready buitt £40.
74119 100p 7405170 150p 4516 10p | LM3814 225p | ZNA24E 135p 71301 700p RO-3-2513(.C. 700p
74120 110p 7415173 110p 4518 90p | LM3915 5p ZN425E 350p 745188 25p SN745262AN  £10 MINI FLOPPY DISC DRIVE MECHANISM: Teac. Type FD-
74121 34p  741S174 90p 4520 100p | LM3916 225p ZN427E 650p 745287 350p REVEoRRD 50A 40 track 54" Double/Single Density drives  £140
74122 48p  74LS175 90p 4521 250, LM13600 125p ZN1034 200p 745471 650p FLOPPY DISC CONTROLLER
74123 60p 7415187 zoos 4526 wag - 745671 650p ENCODER 700 £D1771 €24
74125 60p 7415190 90p 4527  150p | VOLTAGEREGULATORS CPUs S S R £36
74126 60p 7415191 90p 4538 100p | Fixed Plastic T0-220 1600 1200p 74€92 4 FD1691 £15
74128 75 7415192 sop 4532  1a0p | 1A +ve ve 1802CE 750p CRYSTALS 2143 £5.50
74132 60p 745193 90p 4534 550p 5v 7805 60p 7905  65p|  2650A £16 32.768KHz 250p -
74136 60p 7415195 140p 4536 375p | 2V 7812 60p 7912 65p| 6502 550p I00KEH: 300 | EPROM ERASERS Type UV140 Wili erase up to 14
74137 50p 74L5196 120p 4538  120p | 15V 7815 60p 7915 70p| 6800 400p 200KHz 3700 | EPROMS in approx. 20 mins. Has slide in tray for safe
74121 50p 74L5197 90p 4543 180p | 18V 7818 60p 7918 70p( 6802 650p 10MHz 3209 use. MAINS and ERASE indicators £61.50
74142 200p 7415221 90p 4553 320p | 24V 7824 60p 7924 70p| 6809 £16 1.008MHz 350p - E
74145 90p 7415240 140p 4556 72p | 100mA T0-92 8080A 450p 1.8432MHz 325p ACORN ATOM. Supplied with full size QWERTY Key-
74147 120p  74L5241 120p 4560 200p S5V 78L05 30p 79L05 70p 8085A 650p 2.00MHz 325p board, 8K ROM, 2K RAM and can be expanded to 12K
74148 100p 7415242 120p 4569 250p 12v 78L12 30p 79112 70p 1NS8060 1000p 2.45760MHz  325p ROM, 12K RAM. (ncluded are UHF Modulator for
74150 120p 7415243 120p 4572 40p 15V 78L15 30p 79L15  70p TMS599B0A £20 3.276MHz 300p connection to domestic TV and Free Manual on Pro-
74151A  60p 7415244 120p 4583 119 | OTHERREGULATORS 78HGKC 600p | 280 Ss0p 3’83*@1”’ ;;gp grammingin BAS'CDrMafb'Eezcngeﬁ £150. P&P £2.50
s s WSS WD Gty | Ganh  mmpomowe o)z e | GGRR TR T
P P p | LM317T 200p 78MGT2C 135p EPROMSs )
74185 B0p 7405251 90p 4724 250p | niaaaK 500 79MGKG 600p | 17024 s00p | goae o AL 1 [y SOLDERING
74156 60p 7405253 90p 40097 90p LM723 37p TL497 300p 2708 350p T . _ 415
74157 70p 7405257 90p 14411  700p 645 s00p | gTAE. 3oep | 28378 TevalaSsiend, a25p
74159 120p 7415258 120p 14412 1300P | OpTO.ELECTRONICS 2532 £10 B : 4 . 425
7.0MHz 300p 3.75x3.76 85p | CCN-15W P
74160 70p 7415259 120p 14433 1100p IN577 45p ORP60 120p 2732 £10 7 168MHz 300p  96x5 95p | X25 440p
74161 70p 7415266 100p 14500 700p OCP71 180p ORP61 120p SUPPORT 8.00MHz 300p 375x17° 340p
74162 70p 7415273 120p 14599 290p | Qppr2 120 TILI8 55p : . SPARE BITS
74163 70p 7415279 8o, P DEVICES 8.867MHz 300p | 475x17.9 az20p | 2PAEEONT
74164 90p 7415283 30p OPTO-ISOLATORS 3242 800p 10.00MHz 310p* | Pktof 100pins 50p 50p
P 13 3245 450p 10.7MHz 300 Spot face cutter 86p | X25 50p
74165 90p 7405298 160p iLD74 130p TiL11T 90p A P pot face cutte: P 3
74166 90p 7415323 300p MCT26 100p TIL112 90p 6522 600p 1p.OMH;z 350p Pin insertion toa! SPARE ELEMENTS
74167  200p 7405324 200p MCS2400 190p TIL116 30p 6632 825p 16 00MHz 350p ) 18p | C/CX/X25 180p
74170 200p 7415348 200p INTERFACE ICs 6820 375p 18.00MHz 300p | vero Wiring Pen CCN 200p
74172 300p 74(S365 48p AD536A £13 | LEDS 02 ge2] 200 | 18432 3508, —_—
74173 120p  74(5367 50p ADS61J 1400p | 0125 TIL220 Red 16p 6845 £16 19.968MHz  390p
74174 90p 7405368 100p AD7524 600p | TIL32 55p TIL222 Gr 18p 6850 200p 26.690MH: 50p COUNTERS TTL & ECL
74175 85p 7405373 120p DMB8131 375p | TIL209 Red 13p TIL228 Red 22p 6852 370p 27.145MHz  325p 74C925 550p  MCa024 325p
74176 90p 7415374 120p DPB304 450p | TIL211Gr 20p Rectangular 6875 600p 38 6667MHz  350p 74928 600p  MC4044 325p
74177 90p 7415375 120p DS8835 260p | TIL212Ye 25p LEDs (R, G,Y) 30p 8154 950p 48.0MH:z 300p ICM72168 2000p  qp71g 70
B 0, TIL216 Red 18, NSBS5881 570p 8155 800p 55.5MHz 400p ICM7217A 850p 10231 350,
;21;8 1ggP 74L§§;Z3 120p gggggg ;;5" ! 2 P T3t 600p | 48205 320p 116MHz 350p ZN1040E 700p P
74181 1605 7418390 'Sop MCIaB8 7% | DiseLAYS L5273 };gg D22 o
Taloen 1500 74iiaes 209n M8 ag0n | B Top UEE 140p | 8224 250p WSPECIAL OFFERSw
3 77 2 P
MR B i i O he| g - 124 2599 100
rats  32p P S517a  ed | FnDs0o 100 Gi08 S sp | 291 @% | 2114L (450ns) 1.40 1.30 1.20
W MR, B MR WA HE oo, BE OBEER | 2716(35V) 300 275 250
74192 90p  agor 22p 75114 180p L MAN4G4O 2000 (DN618a  320p |  Gac 33 4116 (200ns) 140 1.30 1.20
74193 90p 4002 20p 75150 175p 12 = — —
74194 1';’2;) 4006 95p ;g}gg ggn [
74195 4007 P |
74196 70: 4008 ggs 75324 375p | BOOKS by TEXAS INSTRUMENTS  Understanding Digital Electronics BREADBOARDS 0 TEST EQUIPM ENT
74197 B0p 4009 40p 75361  150m | TTL Data Book (700 pages)  £6.80 (240 pages) €350 | BAEADBOARDS THANDOR
74198 }ggp 4010 50p ;gggg :ggp { (Po\gey Sev)mconduclor Data gogg gnsc:;r:;andmg Commumcahgr/;s ExP350 315p | DM235 Digital Multimeter Egg
74199 4011 20 p | (600 pages d ¢ A iqi i
74221 sop a2 e 7oas172 720 | Unear ‘Gontrol Data Book (368 Others. TTL Cook Book 32 ExThe  Saob ?m;ssg Bégn'éa}'_'mglgm:,"e' £48
74251 100 4013 40 54 P ages) - . oLk
74259 120; 4014 84:: 87126 160p | go ware Design for Microproces- Microprocessor Interfacing Techni- SS?OO ﬁgg: TF200 Frequency Meter £145
74278 290p 405 84p 8728 180p | sors (400 pages) £11.00 aues £9.95 | Lolhy 22980 | TG105 Pulse Generator £81
74279  110p 4016 45p 8795 180p | The Great Int'| Maths on Keys (208 Please add 70p P&P on each book P&P £2.50 per item + VAT
74283 Mog 4017 0p 8187 160p | pages) £3.50 (NOVAT) FBI03  3445p
74284 250p 4018 89; 8”—292 :igp Understanding Mucroprocessao-r;(s)
£3. . .
ZZ%SS’ fgg; %;8 338 g:tsg7 120: 8:%13?:(s;nding Solid State ' We carry a large stock of 74 and 74LS TTLs, CMOS, Linears, Memories, etc. and can
74293 150p 4021 110p 81LS98 140p | Electronics (240 pages! £3.50 normally offer ex-stock deliveries. We welcome inquiries for volume quantities both from
74298 200p 4u22 100p 9602 220p | ! local and overseas buyers.

NEW RETAIL SHOP
305 Edgware Road, W2
Open: 9.30-5.30

Please add 30p P&P & VAT 15%.
Government, Colleges, etc. Orders accepted

CALLERS WELCOME

Mon -Fn 9 30.5 30
turday 10 30-4- 30

TECHNOMATIC LTD.

17 BURNLEY ROAD, LONDON NW10
{2 minutes Dollis Hill tube station) (ample street parking)

www americanradiohistorv com

-452 1500/01-450 6597
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COMPUTER SPEECH PROJECT

ADD VERBAL QUTPUT TO A COMPUTER OR LOGIC
SYSTEM OF ANY KIND
Modus Systems Ltd. can now supply a range of
fixed-vocabulary speech synthesiser boards to aid
in the evaluation and addition of speech to any
computer or logic device. The words available are
basic and revolve around numerical words such as
“two”’, “thirty”, “pounds”, etc. The units of particu
\ar interest, produced by Telesensory Systems Inc
(TSI} are the 24 and 64 English units, consisting of a
controller chip and one or two 2K ROM's, respectively
Interfacing depends upon three main systems: logic
power and audio sections, Modus Systems have developed
a General Interface Board which includes all of
these aspects and permits easy interfacing
to your logic system
Two levels of power supply are required
One (+5 Volt) is expected to be supplied
from the microcomputer. The other is
supplied from a power supply on the
interface board, which also inciudes all
necessary interfaces to the computer
The board also has an edge socket in
which the speech board sits, and a plug
and socket for ribbon cable connection
to a computer A small 10 to 15 Volt
transformer s required for power and an
8 Ohm speaker for the voice output
A computer s by no means necessary 10 use the speech board. Any device

LOW COST
SYNTHESISED
SPEECH

(even a bank of switches!) wh ch gives a 6-bit word to signify which word 1s to be
spoken, along with a start signal will control the unit. Applications include
speaking clocks, telephone answering, games, calculators, audio readout in
industrial control applications etc., etc

Vocabularies and prices

S2A (£44.95 + 80p PP + VAT: SPECIAL INTRO OFFER)

24 — Calculator type words: 0-9, + ~ x etc

S2B (£69.50 + 80p PP + VAT). 64 words

As for S2A plus "ten’”’, “twenty”’, etc., “pounds”, “cm”’, “ounces”, etc

S$2C (£69.50 + 80p PP + VAT), 64 words

FULL ASClI set — each ASC11 Code verbalised in sequence. N.B. 24 word French,
German and Arabic boards also available

Interface Board (Kit} (£14.95 + 80p PP + VAT}

S2A, B, C board plugs into on-board socket. This PCB contains tatches, audio
filter, PSU, audio amplifier, 1/0 plug and socket

* % SERIES 3 SPEECH BDARDS INCLUDING UNLIMITED SPEECH

The new Series 3 Board (S3D) includes all the interfacing necessary on the PCB,
plus an extra (EPROM) socket for custom words. The S30 is a single/supply (Plus
5V) board with audio amplifier included. S3D £180 (1/0ff price)

Extra words (1 only charge)
For words already in our lexicon, the cost per word is: £100, new words {in any
accent): £200 per word

MODUS SYSTEMS LTD.

Phone Letchworth (04626] 7446878382
29A EAST CHEAP, LETCHWORTH, HERTS. 566 3DA

WW — 074 FOR FURTHER DETAILS

THE W.W. DISK OFFER
RE-OPENS AT LAST

We have obtained a limited stock of European
single sided drives so please get orders in soon
Circle the enquiry number for data

Total U.K. price including VAT at 15% and
carriage, CWO

ONLY £155 EACH INCLUSIVE

(Drive £132, P and P £2.78, VAT £20.22)

Please make cheques and P.O.s payable to
W.W. Disk Offer and send to:
W.W. DISK OFFER
49 Milford Hill
Batford
Herts

Please call 0582-429122 to check on availability
before ordering

Allow 21 days for delivery. This offer applies to
U.K. only and is subject to availability. For non
U.K. orders send SAE for quotation

WW - 049 FOR FURTHER DETAILS

The facts of the case

e -

I Name S I
Position -

West Hyde have one aim in life, to provide a practical solution eI — I
to the problem of electronic packaging. The fact of the matter I Address I
is that in this advertisement it is an impossibility to show our

whole range of nearly 1,000 different instrument cases or show
you the 250,000 case parts currently held in stock. Our
suggestion is that you complete the coupon and, in turn, we

will send you our brochure

| WEST HYDE :

West Hyde Developments Limited. Unit 9,
Park Street Industrial Estate, Aylesbury, Bucks., HP20 1ET
I Telephone: Aylesbury (0296) 20441/5 Telex: 83570

WW - 052 FOR FURTHER DETAILS

wwww-americanradiohistorv.com
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LINSLEY HOOD CASSETTE RECORDER 2

Our new improved performance model of the Linsley Hood Cassette Recorder Incorporates our
VFL 910 vertical front mechanism and circuit modifications to increase dynamic range. Board
layouts have been altered and improved but retain the outstandingly successful mother-and-
daughter arrangement used on our Linsley-Hood Cassette Recorder 1

This latest version has the following extra features. Ultra jow wow-and-flutter of .09% easily
meets DIN Hi-Fi spec. Deck controls latch in rewind modes and do not have to be held. Full Auto
stop on all modes. Tape counter with memory rewind. Oil damped cassette door. Latching record
button for level setting. Dual concentric input level controls. Phone output. Microphone input
facility if required. Record interlock prevents rerecording on valued cassettes. Frequency generat-
ing feedback servo drive motor with built-in speed control for thermal stability. All these desirable
and useful features added to the excellent design of the Linsley-Hood circuits and the quality of
the components used makes this new kit comparable with built-up units of much higher cost than
the modest, £94.90 + V.A.T. we ask for the complete kit.

LINSLEY-HOOD CASSETTE RECORDER 1

We are the Designer Approved suppliers of kits for this exceilent design The Author’s reputation
tells all you need to know about the circuitry and Hart expertise and experience guarantees the
engineering design of the kit. Advanced features include: High-quality separate VU meters with
excellent ballistics. Controls, switches and sockets mounted on PCB to eliminate difficuit wiring
Proper moulded escutcheon for cassette aperture improves appearance and removes the need
for the cassette transport to be set back behind a narrow finger trapping slot. tasy to use, robust
Lenco mechanism. Switched bias and equalisation for different tape formulations. All wiring is
terminated with plugs and sockets for easy assembly and test. Sophisticated modular PCB system
gives a spacious, easily-built and tested layout. All these features added to the high-quality
metalwork make this @ most satisfying kit to buiid. Aiso included at no extra cost is our new HS15
Sendust Alloy record/play head. avaiiable separately at £2.60 plus V A T but REPRINTS of the 3
articles describing this design 45p. NoV A.T

REPRINT of Postscript article 30p. No V AT

Part Cost of Post, Packing and Insurance

Order upto £10- 50p
Orders £10 10 £49 €1
Over £50 -£1.50

P&P Export Orders -Postage or shipping at cost plus
£2 Documentation and Handling

Piease send 9 x 4 S AE. or telephone for lists giving fuller details and

price breakdowns.

Instant easy ordering, telephone your
reguirements and credit card number to us on
Oswestry (0691) 2894

WIRELESS WORLD JUNE 1881

LINSLEY-HOOD 300 SERIES AMPLIFIERS

These latest designs from the drawing board of John Linsley-Hood, engineered to the very
highest standard. represent the very best that is available on the kit market today. The delicacy
and transparency of the tone quality enabie these amplifiers to outperform, on a side-by-side
comparison. the bulk of amplifiers in the commercial market-place and even exceed the high
standard set by his earlier 75-watt design.

Three versions are offered, a 30-watt with Darlington output transistors, and a 35- and 45-watt,
both with Mosfet output devices. All are of identical outside appearance which is designed to
match and stack with our Linsley-Hood cassette recorder 2

As with all Hart kits the constructors interests have been looked after in 2 unique way by reducing
the conventional {and boring} wiring almost to the point of extinction

Any of these kits represents a most cost-effective route to the very highest sound quality with the
extra bonus of the enjoyment of building a sophisticated piece of equipment

30-watt Darlington amplifier, fully integrated with tone controls and magnetic pick-up facitity
Total cost of all parts is £81.12. Speciat offer price for compiete kits £72.

35-watt Mosfet amplifier. Total cost of parts £98.41. Special offer for compiete kits, £87.40.

45-watt Mosfet amplifier. Total cost of parts £104.95. Special offer price for complete kits £94.80.
Reprints of original Articies from Hi-Fi News 50p. Post free. No VAT.

Heprints of MOSFET article 25p. No V.A.T. Post free

PRACTICAL WIRELESS WINTON
MOSFET AMPLIFIER

We are pleased to announce that we are now the suppliers of designer-approved kits for this
excellent amplifier which was recently the subject of a glowing review by Gordon King. A 50w per
channel rating gwes You ample power for most requirements and the ultra low distortion and
stability is not affected by the most difficult loudspeakers you can hang on the output.

You will shortly be able to buy from us a8 matching tuner kit. also designed by Ted Rule of
Armstrong fame, offering the most comprehensive range of facilities for which you could wish.
Further details of both units are in our free lists. Just write or telephone for your copy.

Reprints of original articles from "'Practicat Wireless 85p. VAT and post free.

HART TRIPLE-PURPOSE TEST CASSETTE TC1

One nexpensive test cassette enables you to set up VU level, head azimuth and tape speed.
Invaluable when fitting new heads. Only £2.70 plus V.A.T. and 50p postage

MICROPHONE AMP FOR LHCR 2

A completely self-contained and screened stereo microphone amplifier is now avaiiable for the
Linstey-Hood cassette recorder 2 deck.

This useful unit may. of course, be used for any application requiring a low-noise high-quality
microphone input. Gain may be independently set on both channels to suit many different types
of transducer. Inputis by stereo jack socket. Complete kit of parts only £8.70 plus V.A T. and post.
LINSLEY-HOOD PEAK DRIVE INDICATOR. A very useful device, connected to loudspeakers giving
a 4-digit readouts of peak power delivered for the protection of both the loudspeaker and the
perceived quality of sound. Gives instant indication even for peaks of only 5 microseconds
duration. Unit uses CMOS technology. is self-contained and battery powered. Compiete kit except
batteries. only £17.40 plus V.A T.

Reprintof Article 250. No V.A.T Post free

CASSETTE HEADS
HS16 SENDUST ALLOY SUPER HEAD. Stereo R/P. Longer life than Permatioy. Higher output than
Ferrite. Fantastic frequency response. Complete with data. £8.20
HC20 Stereo Permalloy R/P head for replacement uses in car players, etc
HMB30 Stereo R/P head for METAL tape. Complete with data
H561 Special Erase Head for METAL tape
H524 Standard Ferrite Erase Head
4-Track R/P Head. Standard Mounting
R484 2/2 (Double Mono) R/P Head. Std. Mtg
ME 151 2/2 Ferrite Erase. Large Mtg.
CCE/8M 2/2 Erase. Std. Mtg.

All prices plus VAT

\
i

\

PIANOS
E

T ™

*—— WSS  oices for

SIX OCTAVES £207
7% OCTAVES £232

SPECIALISTS SINCE 1972 £79
DOMESTIC & STAGE TYPES
KITS OR MANUFACTURED

MASTER
RHYTHM

User Programma-
ble. Twenty-four
patterns. Eight

parallel tracks.
£114 Twelve instruments

3 sequence opera-
Built 29
0.

Write or Phone for full details of our
range of high quality Kit and manufac-
tured Electronic Musical Instruments.
Prices include V.A.T., Carr. & Ins. and
we operate Telephone BARCLAY-
CARD. Visit our Showroom.

CLEF PRODUCTS (ELECTRONICS)

Touch Sensitive
action simulating
piano key inertia
by patented
technigue

Four mtxable

The most ad
1 vanced form of

s | SErIOUS lONE
variation plus
electronic cho

rus and flanger

&4 effects See lists LIMITED
Logé:a&':e"‘:'fz? Dept. W, 44a Bramhall Lane South
Et:rsn;wnem ture Bramhall, Stockport, Cheshire SK7 1AH
061-439 3297

WW - 050 FOR FURTHER DETAILS

250MHz
801 8B OFF/AIR
£250 RECEIVER
Crystal TYPE 103
oven PRICE £135
3 parts 10
401A 50MHz 6 Digit £130
801B/M  250MHz 8 Digit £250
901M 520MHz 8 Digit £325
1001M 1-2GHz 8 Digit £550

20 models available including LED versions

WOLSEY ROAD
ASHFORD, MIDDX.
Phone 53661

E NI
| l‘ RCS ELECTRONICS
|
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FLOPPY DISK DRIVES
NOW EVEN LOWER PRICES

SOUND INVESTMENT

UNBELIEVABLE BUT TRUE!
READ ON!

SIEMENS FDD - 100-8/FDD — 200-8

Fully Shugart Compatible Siemens 8'* single and double sided disk drives are
| available now with unbeatable prices at single unit pricing.

Replacement tape heads from‘Monolith could mean a big I ‘ Note these specifications:
improvement in sound guality from your tape recorder. A full * TRACK 00 SENSING % WRITE PRORECT CIRCUITRY
catalogue is available, price 50p, which features a wide : QCET(I:\QEYNI?JCD;I\CLAFOSJ ST T * :}L\jIO gISFKEEJECTION
range of heads for cassette and reel to reel machines. as AL TOORORe) L L L
well as replacement motors, tape transports, etc. * é\#‘TTC%NVGV ZTI ;REACi szR RENT gll.é)KSEl_r#_l(_SEON A PARTLY INSERTED
Universal cassette heads to EIAJ standard, hole centres
17mm apart, 12mm frcm head face: FDD 100-8
P ’ Single Sided Single or Double Density From
B12-02 Mono record!ptayback £ 462 250 K 500 K £249.95
B24.01 Stereo playback £ 462 ‘ BDDbZOOS-i_B Single or Double Density FROM
B24.02 Stereo rip £ 7.66 ouble Sided 500 K 1 MByte £349.95
B24.07 Stereo r/p for Dolby systems £ 9.05 ‘
C42RPH20  Stereo r/p sendust head. suitable for chirome & OTHER PRODUCTS c.w.0. 30DAYS
metal lapes £10.67 | CP/M 2.2 71.50 75.00
C42RPHO4  Stereo r/p glass fernte. the ultimate long life. BASIC 80 156.75 165.600
high pertormance head £13.34 : -
C42RPS18  Stereo twin gap r/p long life head for record I BAOS|C COMPILER 175.75 185.00
monitoring £28.99 | WORD STAR 218.50 230.00
C21ES18 Mono/Stereo erase head £ 213 ] MAIL MERGE 66.50 70.00
C44RPHO03  Four channel/track f/p £15.15 SUPERSORT 94.05 99.00
C22ES04 Twin half track erase £ 5.43 |
Ex stock deliveries, all prices include VAT, Post and packing 40p Full range of SD SYSTEMS S-100 CARDS & KITS ALSO AVAILABLE
|
M 0 N D I lTH Send S.A.E. for further details
l d P.0. BOX 5 TEL: {0294) 75000
electronic pro ucts L TEL. (0204) 750
The Monolith Electronics Co. Ltd. 5/7 Church Street, e
Crewkerne. Somerset TA18 7HR. Tel: 0460 74321 Telex: e |

46306 MONLTH G.

‘3
/ S‘a“‘\
" geeV au“eN css\.\o\N 3

\geos®
— Get all the waveforms you need—1Hz to -1 MHzin five
overlapping ranges: stable, low-distortion sine waves,
tast rise/fall-time square waves, high linearity
triangle waves — even a separate TTL square
wave output. Plus high- and low-level
main outputs.
An applied DC Voltage at the Sweep input
can shift the 2001’s frequency: or sweep
up to 100: 1 with an AC signal.
A pushbutton activates the DC Offset control,
which shifts the output waveform up
or down on command.
For value for money the 2001 sweeps the rest off the board.
- For immediate action — The G.S.C. 24 hour, 5 day a week service
Tel: (0799) 21682 and give us your Access, American Express, Barclaycard
number and your order will be in the post immediately or just clip out the coupon.

*price excluding P&P and 15% VAT
GLOBAL SPECIALTIES CORPORATION r‘G_ - D S S R TR R R R = _l

lobal Specialties Corporation (UK) Limited Dept. 7HH

Unlt 1, Sh:re Hill Industrial Estate Saﬂron Walden, Essex CB11 3AQ
Model 2001 Sweepable muz. (inc. P&—I me | For FREE gatalogue '
' Function Generator and 15% VAT) | Reqd. tick box '

G.S.C. (U.K.) Limited, Dept. 7HH NAMEls ekl cahsAnr s d I T eiSie Address . ... ..

Unit 1, Shire Hill Industrial Estate, | enclose POICheque for €. ... ... i or debit my
Saffron Walden, Essex CB11 3AQ Barclaycard/Access/American Express S expdate ... .......
Tel: Saffron Walden (0799) 21682 Telex: 817477 e WEE WOR WOR WO mO EOR mOm GED WS ESD WSR wew mem =
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AI065 140 ELS03  2.70 QQVO06/40A 6ALS 0.60 10P13 150 6057 220
293 8.80 ELB02  1.70 16.10 gALSW  0.85 11E2 1950 6060 1.96
A2900 8.20 EL821 820 QV03-12 420 6AMS 420 12A8 0.70 6064 230
ARS8 0.75 EL822  9.95 SC1/400 450 6AM6 150 12AT6  0.70 6065 320
ARP3 0.70 EM31 1.60 SC1/600 450 6ANBA 250 12AT] 066 6067 2.30
ATP4 0.60 EM80 0.85 SP61 1.80  6A| 340 12AU7 060 6080 5.30
B12H 3.90 EMm81 0.85 TT21 1650 6AQ5 100 12AV6 0.96 6146 495
cY31 140 EMB4 0.85 U25 115 6AQ5SW  1.80 12AX7 066 61468 5.20
DAF96  0.70 EM87 1.30 U2 115 6GAS 115 12BA6 090 6380 285
DET22 26.95 EY5) 095 U27 115 6AT6 090 12BE6 125 6550 6.60
DF96 0.70 Eys) 0.65 U191 085 6AU6 080 12BH7 1.0 6870 14.00
DK96 1.20 EY86/87 0.60 0.70 6AV6 085 12C8 065 8652 8.20
DH76 0.75 EY! 0.65 U301 085 6AX4GT 130 12E1 1895 6973 3.30
DL92 0.60 EZ80 0.70 U600 1150 GAXSGT 130 12J5GT 055 7199 285
DY86/87 0.65 EZ81 0.70 U801 090 6BAG 055 12KIGT  0.70 38P1 11.00
DY802 070 GMa 590 UBC41 120 6BEG 080 12KBGT 080 5FP7 18.00
ES5L 14.90 GY501 1.30 UABCBO 0.75 6BG6G 160 12Q7GT  0.60 4eP1 32.00
E88CC 1.60 G232 1.05 UAF42 120 6BJ6 130 128C7 0.65 14.00
E88CC/01 3.10 G233 420 UBFEB0 070 6BQ7A 085 125H7 065 14.00
E92CC  1.20 Gg3s 2.75 UBFBI9 0.70 6BR7 480 12507 070 CV1526 16.00
E180CC  2.80 G737 395 UBL21 175 6BW6 620 125Q7 145 75 2240
180F 6.30 (766 630 UCC84 085 6BWY 090 12SQ7GT 085 DG7-32 34.80
E182CC 495 9.20* UCCS5 070 6C4 050 12v4 0.70 DG7-36 38,
EA76 225 cygg 1380 UCFB0 130 6C6 055 1303 0.70 DPMS-11 38.40
EABCS0  0.60 g 250 UCHA2  1.65 6CH6 820 1305 090 D1333GM
EB3 0.60 M6 250 UCHBT 075 6CL6 170 1306 0.80
EBC33 1.5 pmx10/01 21.50 UCL82 0.95 6CX8 3.80 1457 115
EBC90 090 n78 990 UF41 135 6CYs 115 19AQ5 086 *spec.Q
EBF80  0.60 ga2 0.70 UF8O 0.95 §D6 070 19G3 1150
EBFE3  0.60 g2 080 UF85 0.95 6EAS 320 19G6 8.50
EBF89  0.80 pagcsp 0.60 UL41 230 6F6 160 19H5 3955 PLUMBICON
EC52 0.65 pcgs 0.75 UL84 095 6F6GB 1.10 20D1 0.80 P800 3LF
EC91 3.40 pCge 0.85 UMSO0 090 6F7 280 20F2 085 P8O0IR
EC92 0.85 pCgg 0.95 UM84 0.70  6F8G 085 20E1 1.30 P800IB
ECC81  0.65 pCgy 150 UY82 0.70  6F12 150 20P1 085 XQ1020R
ECC82  0.60 pcgop  1.15 UY85 085 6F14 115 20P3 0.75 XQ10208
ECC83  0.65 pccga 050 VR105/30 1.25 6F15 130 20P4 125
ECC84 060 pccgg  0.85 VR150/30 135 6F17 115 20PS 135
ECC85 060 pCC18g  1.05 X66 095 6F23 0.75 250L6GT 095 SPECIAL V.
ECC86  1.70 pCFgp  0.80 X61M 1.70 6F24 1.75 2524G 0.75
ECC88 080 pCpg2  0.70 XR1-6400A 6F33 1050 30C15 0.50
ECC189 096 pcrgs 075 8290 6FHS 420 30C17 050 4CX 1000A
ECC804  0.90 pCFge 150 2759 18.00 6GAS 030 30C18 245 4CX 5000A
ECFB0  0.85 pCrg7 050 2749 075 6GHSA 095 30F5 1.15 BM 25L
ECF82  0.65 pCF200 1.60 2800U 345 6H6 1.60 30FL2 140 BW 153
ECF801  1.05 pCr201  1.65 2801U 375 6J4 135 30FL12 125 DM25LB
ECH34  2.25 pCrgo0 050 2803U  16.00 6J4WA 200 30FL14 215 YL 1420
ECH35 170 pCrgo1 175 2900T 245 6J5 230 30L15 110 YL1430
ECH42  1.20 pCrgo2  0.85 1A3 085 6J5GT 090 30L17 110 YL 1440
ECH81  0.70 pCrgos 245 1L4 050 6J6 0.65 30P12 115 GXU6
ECHB4  0.80 pCFaoe  1.20 1RS 060 6J6W 090 30PLI3 1.2 CV1597
ECL80  0.70 pCFgog 2.75 1S54 045 GJEEC 296 30PL14 245 CV2116
ECLB2 0.75 pCH200 1.35 1S5 045 6JS6C 295 35(6GT 140 4CX 15008
ECL83 1.40 pCLg1 0.75 174 045 6K7 080 35W4 0.80 BR 189
ECLBS  0.80 pcig2 095 1U4 0.80 6L6M 280 3524GT 080 BR179
ECLB6  0.90 pClgs 090 1X2B 140 6L6G 250 40KD6 315 CV6I31
EF37A 215 pCLBe 1.05 2D21 110 6L6GC 210 50C5 115 GMU 2
EF39 1.80 pCL805/85 1.25 1.85* 6L6GT 125 50CD6G 136 TY4-500
EF80 0.65 PD500/510 4.30 2K25 1190 607G 065 7581 125 BKA485/5552A
EFB3 1.75 pFL2o0 110 2X2 115 6L18 070 75C1 170 MIL 5348/1754
EF85 0.60 280 3A4 0.70 6LQ6 295 76 0.95
EF86 0.75 p36 125 3AT2 240 6LD20 070 78 0.9
EF89 1.05 pig 085 306 050 6KG6A 270 80 1.70 Ic
E;g; ;-x PL82 070 3D22 za.g 6Q7G 130 B5A2 21.40
.90 pi g3 060 3E29 18.00 6SA7 1.00 55° .
EF95 0.65 pigg 095 060 6SG7 115 723A/8 11.90 2“;’2%%" 8_33
EF96 0.60 pi5oq 145 4832 1825 657 105 805 20.70 gn7agEN 0,95
EF183  0.80 pegg 195 5B/254M 16.90 6SK7 0.95 807 125 Snta18EN 1.10
F184 080 pis509 290 5B/255M 1450 §SL7GT 0.8 813 14.80 2N74g1AN 0.32
EFB04 495 pi5ig 320 5B/258M 1250 6SN7GT 080 8298 14.00 SN74123N 042
EF812  0.75 pgo2 3.20 5C22 2990 6SR7 110 832A 8.90 Dam74123N 0.38
EFL200  1.85 py33 070 5R4GY 180 6SQ7 0.95 380 SN15336N 026
EHI0 0.85 pygy 0.70 5U4G 0.75 6V6G 150 625 SN76013N 1.80
EL32 110 pyay/800 085 5VaG 075 6v6GT 095 931A  13.80 gulennan 160
EL34 180 pysy 065 5Y3GT 080 6X4 0.75 954 060 SN76033N 195
290" pyg3 080 523 150 6X4WA  2.10 955 0.70 mCes00P 8.20
EL37 440 pygg 0.85 524G 075 6X5GT 085 956 060 pCesR00P 9.80
EL81 245 pysoo 170 5Z4GT 105 6Y6G 090 957 1.05 MC14511BA1
EL82 0.70 pygog 6.45 6/3012 090 624 0.70 1625 1.80 296
L84 0.80 pyg 0.80 6AB7 070 787 175 1629 1.85
EL86 0.95 (QQv03/10 285 6AC7 115 7v4 125 2051 290
EL90 1.00 QQv03-20a 6AGS 060 9D2 0.70 5763 4.20
EL91 4.20 1440 6AH6 115 D6 290 5842 750
EL95 0.80 (qQvo03-254 6AKS5 0.65 10C2 0.85 5881 3.40
EL504 1.70 2120 6AK8 060 10F18 070 5933 6.90

SAFGAN DT-4000 s

DUAL TRACE OSCILLOSCOPES
NEW BRITISH PRODUCTS >

FROM £169 + VAT

ALL MODELS .

@ DUAL TRACE
@ Smv/div =
® 4" CRT DT400 SERIES ‘ ‘a

MODELS o
DT-410 10MHz £169+VAT &

DT-412 12MHz £175+ VAT [ ¢ b1
DT-415 15MHz £188+ VAT o

SPECIFICATION FOR ALL MODELS

% CH1, CH2: smv/div — 20V/divin 12 cal steps S

% Bandwidth: 1T0MHz (DT-410), 12MHz (DT-412}, 156MHz (DT-415)

% Time Base: 0.5us div ~ 200ms/div in 18 cal steps -
x 5 expansion to 100ns/div
x 5 muitiplier to 1s/div

XY facility: matched X=CH1, Y=CH2

Trigger: Level Control, + slope selection

Bright Line Auto, Normal, TV Trig ering

CH1, CH2 0.5div; 100mv External Source

Z modulation

CAL o/p for probe compensation

Graticule blue ruled 8x10div (6.4x8cm?)

Size H 215mm, W 165mm, D 280mm, Weight 4.5kg.

*%

* %

PROBE (X1 ~ REF — X10) £11.50+ VAT

orpers To: SAFGAN ELECTRONICS LTD.

56 BISHOPS WOOD, ST. JOHNS, WOKING
SURREY GU21 3QB. Tel: Woking Pt
e Tocater| 69560 or Woking 66836 VISA

GOODS - p&p £3.50 or parcel service £6.50+ 15%
LONDON STOCKIST: AUDIO ELECTRONICS. TEL: 01-724 3564
DT-400s are designed and manufactured by SAFGAN in England

WW — 056 FOR FURTHER DETAILS

VALVES AND TRANSISTORS FIELD TELEPHONES TYPE “J”,

Telephone enguiries for valves. transistors, etc: Tropical, in metal cases.

retail 749 3934, trade and export 743 0899,
10-LINE MAGNETO

SWITCHBOARD. Can work with
PRICES MAY VARY every type of magneto tele-

Izs*r SET srgp;g;ﬁ TESTING Transceivers Ad0,  Phones.

41, Ad2 }

HARI@Essa""A" & “B” CONTROL UNITS "A” “R*  POSTAGE: £1-£3 45p; £3-f5 55p;

;4J1"e“.|2," _Micvc‘)sm;c‘:ges No 5, 6, 7 connectors, £5-£10 GOp; £10-£15 75D; £15-
S, ler sets, . .

Dr;'SM C?l’!rLE continuous connection YC 00433, £2090p; over £20 free.

Tel. 01-743 0899

COLOMOR or 01-749 3934
(ELECTRONICS LTD.) Open Monday to Friday

170 Goldhawk Rd., London W.12 9 a.m.-5.30 p.m.

10. 15. 20

WORLDRANGER
TRIBANDER TRIBANDER

‘par excellence’

AERIAL £105 BALUN £12.50
Plus VAT Plus VAT

0 BARNET METAL & CARCO.LTD.,
Tewin Road, Welwyn Garden City
Herts. AL7 1AG
Telephone: Welwyn Garden 24327
Telex: 28125 Cable: BARMECO

Memories Price
2114L-300NnS ......vvvveeenae. e veerrne———— £2.10
4116-200ns .. £1.89
2708-450ns ..£3.15
2716-450NS ......cocoeveen. £4.99
74LS series

74LS240........... b ———————— ..£1.54
7415243 ....... ——— —— e —— ere———— £1.54
74LS244 ........... eeebeen—— b b —————at—e——————eae verennn.. £1.54
74LS245 ..

Bridge Rectifiers

25 Amp 50 volt ...... ererrra————— e verrennnnn. £0.74
25 AmMp 100 VOlt .coveeeeiieie e ....£0.94
25 Amp 200 volt ................. veeraen ceverernra———— ... £1.26
25 Amp 400 volt .................. e .. ... £1.68
25 Amp 600 volt .

25 Amp 800 volt ...............

Please add 50 pence for carriage.
All prices EXCLUDE VAT
Please send s.a.e. for price list.

STRUTT LTD.

ELECTRONIC COMPONENT DISTRIBUTORS
ETC.
3c BARLEY MARKET STREET, TAVISTOCK g
DEVON, ENGLAND PL19 0JF

Tel. Tavistock (0822) 5439/5548. Telex: 45263

WW — 044 FOR FURTHER DETAILS
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PM COMPONENTS LTD. vALVE & COMPONENTS SPECIALISTS

DEPT. A, CONINGSBY HQUSE, WROTHAM RD, MEOPHAM, KENT DA13 OHN
PHONE 0474 813225. TELEX 965966 WEST ST G

TBA120SQ TCA270  1.10
SEMICONDUCTORS | i om0 riss o1 | emee oz | acaos tev [INTEGRATED CIRCUITS o | Tohs 1
AC126 @22 | BC109B 0.0 0.09 046 | BF196 011 | BFx8s 030 | TIP29C 042 §TURa037P 270 | 5L490 1. mBAI200 100 110
AC127 022 2 0.1 0.09 072 | BF197 0.1 | Brxgs 025 | TIP30A 040§ (asa00 435 | Stgote 435 | JBASS 250 G L. .00 g
AC128 028 o1 0.09 070 | BF198 010 | BFY50 21 TIP30C 043 § mC1327P 095 | SL917B  6.25 o35l i TCAS40 168
AC128K 032 0.12 0.09 083 | BF199 014 21 | TIPIIC 042 § mE1330P 076 | SLT310 180 | TBASAON 285 | TLAORS 00
AC141K 034 0.13 0,09 065 | BF200 030 25 | TIP32B 040 | mC1338p 120 | SL1327  1i0 | TBA@B0Q 125 | T0AMD 220
AC142K 030 0.24 0.09 0.78 | BF241  0.15 48 042 § mC1350P 076 | SL13270 110 | JBASI0 185 | 1D =
aC176 022 0.12 012 070 | BF256  0.28 77 055 | mciasip 100 | Si1a30 109 | JBASI0Q 165 | TDATII0 338
AC176K 0,31 031 0.15 046 | BF256/LC 0.28 19 045 | MmCi352p 100 | SL1431 137 | IBAS20 110 | 10 &6
G187 0.26 0.25 039 048 | BF257 028 30 047 | MC1a95 300 | Slia32 137 | TBAS20Q 10 | IPATSE7 T
AC187K 028 021 030 046 | BF258 025 85 065 § MC140:180P SN76003N Vs | TBASID 110 170
aC188 022 0.24 0.30 035 | BF259 026 29 0.84 32 | AC7e013N 115 | TBAS30Q 140 L o000
AC188K  0.37 0.09 0.26 035 | BF271 026 00 086 | MC14013BCP AC76023N 115 | TBASAD 1. 1DA1412. 0.85
AD142 090 0.09 0.09 0.45 013 | BT108 122 0.20 0.70 | SNB023N. 145 | TBASA0Q 135 | IO 0 248
AD143 D82 0.09 0.10 0.30 034 | BTi16 20 028 1 MC140498CP SN76033N.1.65 e ¥ | TDA2030 280
AD149 070 0.09 0.10 033 0.29 BU105 1.2 0.40 0.43 AC76033N.1.65 | TBASS a5 TDA2522 195
AD161 0.39 BC157 0.10 BC338 0.09 BD410 0.55 F338 0.32 BU108 1.69 2N3054  0.59 ML231B  1.75 SN76110N 0.89 : TDA2523 1.95
AD162 039 | BCi58 009 | BC461 030 | BD434 055 | BF355 037 | BU124 100 | 2N3056 059 | mi2328 175 | SN76131N.1.30 | JBASEOC 145 | TUAZHSs 108
AD161/2 104 | BC1S9 009 | BC478 020 | BD437 050 | BF362 038 | gUI26 122 | 2N3702 012 | M(236 535 | SN76226ND TBAS60CQ fiDAZ530g1154
AF124 034 | BC160 028 BCs47  0.10 BD438 060 | BF363 0.31 BU204 155 2N3703 0412 | mi237 19 q 1.45 L e
AF125 032 | BC16) 028 010 | BD517 060 | BF371 020 | BU20s 130 | 2N3704 032 ] wmi233 420 | SN76227N.1.05 | TBAS70 1.00 | TRAeodl 222
AF126 032 | BC1708 010 | BC549A 008 | BDS20 065 | BF334 019 | BU08 139 | 2N3705  0.92 § MI239 210 | SN7esdaN1a0 | TBAT20AQ | TPA2SL 232
AF127 032 | BCi71 .08 BCS50 0.07 BDX32  1.50 BF457 0.23 BU208A 152 2N3706  0.12 ML920 4.2 SN76533N.1.30 ZASH TDA2581 1.25
AF133 042 | BCI171A 010 | BC5508 007 | BF11S 035 | BF458  0.23 | BU208/02 1.89 3708 012 | mis22 329 | SN7gsaan 130 | 1BA7S0 185 | IDAZSR) 7.2
AF150 042 | BCI71B 030 | BCSs7 007 | BF127 024 | BF453 036 | BU326A 142 | 2N5204 038 | wmig2s 165 | SN76650N.1.05 | TBA7S0Q 1.8 | TRASRJ0 200
AF239 042 | BC172 009 | BCSs78 007 | BFI58 018 | BFS95 023 | BUAD7 124 | 2NS296 048 | Mio3 165 | SN76660N0.60 | TBABOO 0.8 | IDAZEL 20
AUT06 206 | BC172B 010 | gCsss  0.07 | BF160 027 | BF597 025 | BUS00 175 2NS298  0.52 | SAA1025 7.20 | SN76666N0.70 | TBAB10S 1.35 DA2800 295
AU07 176 | BC172C 010 | BD115 030 | BF167 024 | BF639 028 | MRF477 1000 | 2N5496 066 | SAA1124 500 | Swi53 274 | TBABIOAS B e
AU110 200 | BC1738  0.10 BD116 052 BF173 0.22 BFR39 0.23 MJ3000 1.98 2N6107  0.68 } SAS560S 1.60 TAT7205AP 1.95 138 TDA2640 2,50
AU 148 174 0.09 BD124P  0.56 BF177 0.38 BFR40 0.28 MJE340  0.40 25C1172Y 220 | SAS570S 1.60 TAABS0 025 | T8A820 145 LIS BN
8C107  0.10 | BCI74A 0.09 BD131 0.32 BF178 0.26 | BFR41 0.28 MJEB20  0.48 25C1306 1.25 | SAS580S 2.85 TAAB70 180 | JBA920 165 L el
BC107A4  0.10 182 009 | BDI32 035 | BFi79 034 | BFR79 028 | R20088 170 | 2SC1307 185 | SaSse0S 2585 | TAAGS(B 120 | JBA920Q 165 | TOA3950 2.50
BC1078 0.10 | BC182LB 9010 | BD133 040 | BF180 029 | BFR8C 028 | R20108 170 SLAB0  1.40 | TAA700 170 | TBA950-2X :
gC108. o010 | 3C183 012 | BD135 030 | BFig1 029 | BFRE1  0.28 | R2322 058 TBA1208 0.70 950 23 T TnermisTor
BC108A 010 | 3C183L 009 | BDI36 030 | BF1S2 029 | BFT42 028 | R2323  0.86 SPECIAL PRICES WHILE T8A120S 070 | 1BAI%0 149
8C1088 010 | BCIB4LB 009 | BD137 028 | BF183 029 | BFT43 027 | R2540  2.48 TBAI29AS 00 | TBAGS0Q 143 B o ool
BC108C 010 | BC204  9.10 | BD138 030 | BF184 028 | BFW92 085 | R25404  2.80 EXISTING STOCK LASTS TBA12058 070 | UPC57C2 295 B \haeso 045
BC109 010 | BC2088 0.3 | BD139 032 | BF185 028 | BFX29  0.30 RCA16334 0.90 UPC1026 2.50
105 | QQV06-40A BC252A  0.10 o oe0 | soayar 100 20ra o7
NEW BRANDED VALVES Emge 070 | 069 115 1395 | 12A200 oes  EN9V2021 o5 | 880604 200 | eSh7 1so | 20P5 1o
A1714 1400 | EBICC 390 | ECHE3 078 | EM8S 085 | Owmd - 1.00 QQz06-404 o | TDA258T 150 pysoon 120 eBUE ot | B 08 dcis o4
A1998 1150 | E82CC 150 | ECH84 093 | EM8J 11 oMa d QSTs07a8KI00 BDX32 100  pisig 226 6BR7 375 | consor o6e | €17 040
A2087 1150 | E83CC 150 | ECLBO 06 | EMMB03 250 e, iy | fasiaosete BU208 100  pcrgos 120 GbRBA 120 | oon7 282 | 30fs 095
A2134 900 | ES3F 250 | ECLs20 068 | EN32 1400 »’Zces g'ao acrs0s Kiiso 6887 330 | euse Teo | 30rLs 035
A2293 720 | EBEC 600 | ECLE3 113 | ENG) Q00 | PCRS om0 | Q81212 330 | UcHz1 120 | 2A3 3.00 | 6858 188 | 6Us 060 | 30FL2  0.95
A2521  15.00 | E88C 400 | ECL84 074 11500 | PC92 085 | Qv03-12 350 | UCH4a1 120 | 2ASI5A 11.00 6BUS 200 | 6v6GT 090 | 30FL12 110
A2900 10.90 | ESECC 260 | ECLss 074 | ES1000 TTREC | EEG 095 | Qvo525 175 | UCH42 120 | 2C39A  19.00 68U 115 | ewaGT 100 | 30FL14 185
ACT 300 | EIC 3300 | ECL 074 | EYO) %0 | PCo00 08 | Qvaaze 3040 | UCHBT aes | 281 0.80 68W4 130 | 6x4 060 | 30PL13  0.80
AC/HL/DD EVROF 525 | EFz2 250 | EYER o Cead 048 | Qvazso 5235 | UClsz o7e | 287 150 | 6BWE 450 | 6X5GT 060 | 30PL14 225
300 | Elexc 450\ EFA 360 | VR0 000 | PECRS  0a | Qvaaco soss | Uraro 118 | 2021 935 | eewr 075 | 787 140 | 3RS 120
AC/PEN 350 | E280F 13.50 | EF39 200 | pogg™' o5 | PCCas 080 | QYSs00 98.00 | UFa2 115 | 2021w 200 | eBwS 400 | 7D6 140 | BWE 070
AC/SP3 450 | E283CC 825 | EF4D ;20 ' CCss 080 | R 150 | UFs0 080 | 2K25 10.00 | gBX7GT 200 | 7H7 150 | 3523 1.85
ACVP1 350 | EBIOF  82% | EF4) 125 | BYA0A 150 | PGCies oo | A2 150 | UFss 110 | 3A/1470 750 | 6Bz6 200 | 7S7 200 | 40KDS 280
ACVP2 150 | EASD  1.00, EF42 1 | R el e i R 150 | OFs 110 | 3A/167M 10.00 | 6878 085 | 7va 100 | 41 0.80
ARg 0170 | EAfSIm  0/80°1 [EESO 150 | B2 056 | beces. o080 | R0 400 | ULat 185 | 3A2 300 | 4 045 | 808 275 | 431U 125
ARP12 070 | EABCBO 056 | EFSS 225 | 790 o096 | PCF8O 070 | Ri2 080- | Ulsa 078 | 3AIA 3.0 6C6 050 | gFQ7 075 | 50C5  0.95
ARP34 200 | EACIT 090 | EEI1 180 | G371k 3000 | PCFB2 060 | R16 1200 | UUs 150 | 3A4 060 | 6C8G 125 | 9BWE 120 | 50CDEG 115
ame3s 150 | £araz 140 | cres  0e8 | RN G0 | pcres  0gs | A1 200 | UUS 380 | 3AW2 335 | 6Cii 250 | joc1 550 | 52KU 0.8
ARP37 100 | EBa1 230 | EFB3 - 350 one 8 CF86 120 | R18 800 | UU7 375 | 3828 500 | 6C1s 250 | 10€2 o070 | 57 0.85
AUY  1so | Ems1 OS2z | Eres 048 | QW0 SO0 | BCERD g% | mio 120 | Uus 375 | 3D 950 | §C18 250 | 10D2 125 | 75C1 120
B36 vss | Escas 100 | Erss 070 | @IB0AD 300 | DL, T3 | Az 20 | UviN 00 | 3W4GT 250 | 6C3s 150 | 101 078 | 80 140
8729 120 | EBCA1 oss | Erss 075 | RIMUSM 200 | TR0 138 | A1z 3 Uyss 070 | 4125A 3500 | §CB5 150 | 10F9 075 | 84 0.85
BTSB  33.00 | EBCB1 085 | EFS] 122 | BEIOE 300 | PCreo0 040 | WG1.240a Uv2z4 2550 | 4-250A 38.00 156 | 10F1g 060 | B5A1  5.40
BT17A 9500 | Escsy 085 | EF2 800 | OQ) ‘00 | PCF8O1 092 veia 200 | 4-400A 4000 | 6CDEGA 400 | 10GKe 195 | 85A2 120
c8L31 200 | EBCS 075 | EF83 085 | CRLM® 300 | Pcreoz o075 | RGa-2508 VLS631 13.00 | 4CX250B 2660 | 6CF6 150 | 10p14 250 | 89 3.20
CMG29 1085 | EBCO1 075 EF94 058 g £ PCFB05  1.80 VP4t 150 | 4CX350A39.00 | CGBA 100 | 11E2 1550 | 90C1 1.69
C3A" 1000 | EBFSO 085 | EFOs 078 | GG TSOD | BREAR B0 | Raton0 VP133 200 | SA-170K 525 | gCHE  7.00 | 12A4 250 | 99CG  10.85
G 300 | ESFES 070 | EFs 0 | ORZS JRD | REOE 8 VR75/30 300 | SA/206K 9 6CL6 150 | 12Ac6 o080 | 924G 9.00
OAC32 120 | ECe2 070 EFo7 095 | REG) 2 PCH200 110 | RK20A 12.00 | VRIOT 150 | 58254M 1450 | 6Cz5 2000 | 12aD6 080 | 924V 9.00
DAFD] 045 | ECBS 100 | Eriez 086 | @309C (288 | SRWDO 00 | ARSEY D00 | URiop  1so | BB2SSM 1450 | 65Ce 200 | 12AE6 088 | 15082 150
DAF36 065 | EC88 100 | EF184  0.56 0S5 1900 | PCley 074 | AR3.izs0 VR105/30 1.05 | SD6 400 | 6DWa , 120 | 128468 150 | 150B3 390
Deso . ECoo 045 | EFst 1s0 | GOST 100 | BRRD 200 i VR150/30 115 | 5021 1550 | GEAS 080 | 12AM7GT 0585 | 150C4 150
DCx4/1000 €Co) 300 | EMs0 065 | GXLL 153 Clgs 076 | RV120/350 vT25 500 | 5D22 - 3800 | Fy 200 | 12aH8 550 | 155UG  25.00
soo | ECoz 080 | Ekap o5 | @XLSD MESD | LEE 040 VT120 115 | S5R4GB 200 | 6F6G 200 | 12AT6 059 | 1858T  1.50
00620 1.20 | EC93 080 | E32 098 | &) o8s | PCLBE 076 | S11A 180 | vTi38 425 | 5U4G 085 | 6F8G 150 | 12AT7 055 | 257A 6.0
DET1I0 600 | ECC33 400 | EL33 250 3 ] PCL200 160 | 8130 280 | vu3s 150 | 5U4GB 150 | 6F12 130 | 12AT7WA 1.50 | 408A  4.00
DF33 120 | ECCa0 230 | Elye  se | G237 980 | DRIEOD SR0 | Sip 3o VX6120 500 | 5V4G 085 | 6F14 100 | 12AUs 060 | 08A 500
DF91 045 | ECC81 055 | EL34Muliard G233 3.25 d i 0 | Vxa1a3 200 | 524G 088 Ao 0.70 AU oes | 715a 6.00
DR e ) feSceze e s | GZ3s 200 | PDS00 295 | SPas 40 9133 00 | o24G 088 | er22 o7 | 12a oss | TR 200
DFSE 065 | ECCE3 060 | EL3S 1e0 | ST 33 | ReNssT 180 | SWasorar® | wer 150 | 6A/203K 9.00 | 6r2a 125 | 1A% oes | 77A 10
DFs7 150 | ECCee 060 | ELy 900 | WA JE0 | BEREZ 150 £ W63 070 | 6AE 150 | 6F25 125 | 12ax7wA 150 | BOJA 200
DM63 220 | ECCes 080 | EL3 450 | g ] PENE 150 | STv280/80 w77 500 | 6ABG 150 | 6r26 048 | 12av7 400 | 803 16.00
DH77 090 | ECCBS 065 | EL4T 150 L353/00 150 | PEnas 280 2300 | wio7 070 | 6AB7 060 | 6F28 125 | 12a774 150 | 807 109
Dk91 090 | ECCO1 065 | ELBI 205 | HLISYOD 120 | DENRS 1 1 200 | wia2 115 | 6ABE  0.86 | gr33 850 | 128aa 160 | 808 3.00
Okez 120 | ECCies 078 | Elez 058 | HEQ 1% Y% ovs | 185 im0 | wiar 200 | 6ACT 100 | grGs 180 | 128Ae o075 | 811A  9.00
DKg5 100 | ECCE03s 150 | EL8a  oso | YR 3l | Yoo | it 150 | wr27 o065 | 6AFaA 120 | gpus 150 | 12Be6 108 | 81 11.30
DLa2 o6 | ECCBO4 oo | ElBS 38 | 1AL 22D | B0, 008 | TD1 420 | Wiz 100 | 6AG7 120 | ginE 150 | 12Bh7 095 | B33A 4785
Dlsd 120 | ECCso7 130 | ELBE om0 | KIEOLDASES | DA Ogp | BN 0 X24 100 | 6AHE  1.00 FL2 150 | 12816 070 | 845 8.00
DL9% 100 | ECCe0B 200 | ELSO 082 77 500 | PLB3 052 s X85 05 | 6AJ7 100 | BGHBA 0.80 | 12C8GT 070 | 866A  3.00
DLsio 800 | ECPBO. 08 | ELSI 800 | \1i)ucaggo | PLBe 065 | Tyadso 9000 | X6 085 | BAK6 200 | 6GKs 100 | 1261 1650 | 868 5.00
DLS16 10.00 | ECFE2 060 | EL9s 070 | IT ] P00 112 4500A X719 os8 | GALS 052 | §GKe 100 | 12GN7 325 | 885 2.00
DM70 1.10 ECF86  1.50 | EL360 900 | KT88UK 4150 ; i 50 XGos00 1980 | 6AMa 250 cHon 70 IHoIa 33| 54 0.50
DM160 160 | ECF802 120 | EL504 140 | KTW61 150 | PL504 120 e R0 EAMS 600 N o0 | 1oheIR oaa | ess 060
DY80 120 | ECF804 6.00 | EL509 260 | L63 100 | PLSOB 148 | U10 & 100000 | 6AMS 130 i 3,00 2581 o3 | os8a 090
Oveea7 055 | ECrsi2 120 | ElB2) 700 | MRS 398 | PSS 20 | b)) 180 | xmi-6a00a GANS 200 | g5 a0 | 12k5 100 | 1299A 080
Dyso2 060 | ECM3 250 | EL822 825 | MB8083  3.25 2 ! oo Y3800 | 6ANBA 250 | GHGE 180 | 1akoGT 0.6 | 2050 3
€ssL 1400 | ECH3s 180 | EMiT a0 | MBI 203 | BRERD 250 | U19TC 1des | viiozo zsco | 6aQ5 082 | enuze 100 | 120761 g0 | 4212 23000
gsocc 475 | EcHa2 100 | Ema 400 | MO 2o | brd ico | 03 100 | YL1060 1500 | 6AS5 150 | GISGT 075 | 12SA7GT 100 | 557 1
EAOF 625 | ECHS O L enSC 370 Msise 325 | PTIs 450 | U2 058 63 Toa | BASE 350 | g6 oss | 1287 g0 | 6% 300
. >y M8225 120 | PY31 060 | U26 090 | z77 120 . 617 13 1 150
ZENER DIODES BASES ME1400  4.00 PY32 060 | U37 12.00 2303¢  9.00 0.80 6J7GT  1.00 | 12SN7GT 1.85 | 5651 1.78
e Y} T f ME1402 450 | PY33 060 | U4l 0.70 2502C  12.00 | BAV5GTA 1.50 6JE6 210 | 12SR7 o070 | 5670 350
B7G 0.15 ME 1403 10.00 PYS1 0.65 | U191 0.70 25045 13.50 AAU 0.55 6JS6C 256 | 12U7 50 éggé ? 55
87G ME1501 14.00 PY82 0.55 U193 0.65 27000 1.00 6AVE 0712 6K4N 1.00 | 12v4 060 | 25 §-50
Skirted  0.30 MH4 210 PY83 070 | U281 1.00 2749 0.48 S6AWBA  2.50 6K7 070 | 1303 320 18 B
BZv610.16 B8G 070 | MHa 210 | Pyss 074 | U282 1.00 2759 900 | ggfg ;-gg 6KD6 075 | 1307 320 | 5725 323
6v2 7VE BV2 8V1 10V 11V 12v 13v | BIA 015 { MSaB 500 | PYS00A 135 | U291 o0 | za3u 1zso | 8810 280 | &Ll 250 | 108 320 | 2730 eo
S Ty T8¢ 20v 29v 2av 27v abv | B9A MU12 150 | PYBOD 065 | U301 060 | ZzC040 8. seas  Toso i 1457 ] $721 P
33v 36V 33V 47V Skined 030 | MU14 150 | PYSO1 065 | U309  0.60 | ZM1001 500 ; 6(6GT 110 | 1502 100 J
8108 0.16 N18 1.00, | PZ30 060 | U801 0.80 ZM1020  4.00 6BABA ggg 617 055 | 17JZ8 1.60 g;g; ;-;0
8138 050 § N78 890 | 0QB3-300 3050 | UABCBO 0.65 | 1AC6 120 | 68EE 50| el1s 150 | 18D3 160 | S763 320
BZX88 0.08 8PinDIL  0.20 NR14 9.00 QE03-10 320 | UAF42  1.00 183GT  1.00 6806 1.0 6L17 150 | 1905 070 | 245 o)
T4PinDIL 022 § NR73 350 | Qp2s 1.00 | UBC81 10 wgg z.gg gg'jg a0 gtg)sg o6 5832 400 Sggo e
V7 3V 3V3 3V6 3v9 4v3 4v7 5v1 | 14PinDIL/Q NU3 150 | QQE0640 UBFB0 0. 1 ! I 3 i :
276 6vz 6vB 7V 8V2 9V1 0¥ 11V 030 I NU17 150 1395 | UBFEI  0.60 15G 1.00 gsm B 6P1 060 | 20D4 175 g?ggWA g-gg
12V 13V 15V 18V 24V 27V 16 PinDIL 0.30 NU18 1.50 ggvoz-s 12.20 UBL21 g.:g %26 }.gg 6BNG 15 g:;g g-gg gg[f g.gg 81464 pts
VALVE 0A2 0.60 V0310 250 | UC92 i : : ] i :
SCREENING 0A3 300 | 0QQV0320A uCCss 070 U5 1.00 | 6BN7 3.50 6°28 2.00 | 20P1 055 %ggﬁ e
CANS 0.27 0B2 0.65 | 12.26 | UCC85  0.60 1X28 1.15 6BNB 0.85 6LD20  0.60 | 20P3 0 60 -
DIODES |evize oss oass - ooe meace 013 {WIREWOUND LINE OUTPUT Many other items available
AATIO 008 |gyigg o028 |iNs1a o003 |insa0s 016 | RESISTORS TRANSFORMERS Please phone or send list for quote
BA102 017 | gyo06  0.14 |IN40OT  0.04 |ITT44 0.04
BA115  0.13 | gy208.800 0.33 | IN4O02  0.04 [ ITT2002 0.11 § 4 Watt ;’REFE“RED Vs o . . 5
PAle 917 | Br2ios00033 ) iNa003  0.04 P 0'16 | PHILIPS G8 200
BAlSs  og | BY223 080 INdC0d 005 10K 022 { PHILIPS GO 735
R ey e | B 115 % Entranceon i ol
1 i : L I ;
BAX13 o004 | BYX10 020 NA0ST £.09 5K6-12K 015 § PYE 73 1035 | Wrotham Rd. (A227) Mon.-Fri. 9.30-5.30
BAX18  0.06 | BYXS5/60C Nl 15K-22K 0.18 | RANK T20A 10.80 : Saturday 9.30-1 2.00
BB10SB 030 | gurimoc | IN540T 012 nwen e fijica 0o 9.0 Near Meopham Stn.
88105G  0.30 IN5402 014 1R-1 3 10.0 o,
0.60 '21 { THORN 9000 ; . . dd V.A.T. at 15%
n o w 0R N o . o ol Péil :058; ::\? ;ZePaHONE SERVICE %
BY133 015 : - 1R-10K 24 | THORN 300073500 10.00 -
Bviea  oas | 0agi 008 |INa0s 013 IR4OK 0:24 *
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Krohn-Hite

Function Generators LE.D.s.125 and .2
odes 14 100+ 1000+

1+ 100+ 1000+ RED 08 069 .058

.02 016 013 Y.orG. 1110 .09

CARBON FILM S
RESISTORS Prices per 100. Larger and
E12 SERIES Mixed. Quantity prices available.

.25W 5W

100 off one type .70 .90
500 off one type .62 .78
1000 off one type .54 .68

They don’t come brighter than the new Krohn-Hite 5900
programmable Function Generator.

@ GPIB Programmability

@ Exclusive, Built-in Auto-Programmer

@ Internal Information Storage Registers

@ Sine, Square, Triangle, Pulse and Sawtooth. !
Waveforms

@ Frequency Range: 100uHz to 5SMHz

@ Continuous Gated, Triggered, Digital Lin/Log

LOW PROFILE I.C. SOCKETS

@ Sweep and Triggered Burst Modes TEXAS SCANBE
@ 30 Volts P-P Amplitude 8 pin 10’; 19&3 590%+ 3;9 1 82;
Ail- this for considerably less than comparable | 14 pin . 082 073 082 ‘07
it } 16 pin | 096 .085 091 078

18 pin i 113 .10 104 .089
20 pin i 126 .113 12 .10
22 pin S 135 .12 .143 122
24 pin . 135 .12 .146 132
28 pin | .145 125 .155 .14
40 pin J 215 .19 .23 .195
Please add £1.50 handling charge and 15% V.A.T.

We also stock Microprocessors, CMOS, TTL, Transistors, Capacitors, Potentio-
meters, Connectors, etc. Free catalogue available to trade customers only. En-
quiries welcome.

Harrison Bros.

Electronic Distributors
22 Milton Road, Westcliff-on-Sea
Essex SS0 7JX, England

Tel: Southend-on-Sea (0702) 32338

SERVICE.

With the 5900 you get the supreme standards of service ‘ ‘ WW — 067 FOR FURTHER DETAILS

and reliability people have come to expect from the

Krohn-Hite name, in products which include a number of g’l!r;jl‘lélplnl&q_l!alnl!rlylpl!allgl;llII‘II ||2| [ |d| T LT "1' lslll‘:“lbll:'llﬂn.
H 1 78: g ter 24v. d.c. power ! 50 er .

FUnCthﬂ Generators \.Nlth frequency ranges of between ‘ i min. Sthand, good cond. (no partasgtalséfen‘,. £2\8.75.c0]g S.P.z;phﬁéDé’Ee, as am::c:cgp:

.003 Hz to 30MHz. Prices from around £245. $olmr, 110/230v. a.c.,b£|:34.50. Carriage either tvpe £9.50. Send S.A.E. for list of

H ~-Hite i eprinter spares available.

o.ther IEEE units from KrOhn Hite mCI.Ude the 6880 TeS.lP;;n!:Rl')J;R ?IEEISEI‘ cSET Combination Sig. generator and frequency meter and

Distortion Analyzer and the 4180 OSCl”ator, givinga power meter. rovides C.W. and F. M. signals, 115v. a.c..£225. Carr. £7.

superb range of equipments for general purpose; HEWLETT PACKARD Signal Generator HP608B. Freq. 10-100MHz C.W. and A.M.

communications and audio applications.

To find out more, fill in the coupon.

Output 1 microvolt to 8v,50. Mod. 400-1000Hz. 230v. a.c., £225. Carr. £10.
And see why Krohn-Hite service is no secret.

TRANSISTORISED 3cm. RADAR AMPLIFIER SWITCH: with 24v. waveguide

switch, 9 X 4cm ins. with crystal CV.2355 and spark gap VX 1046, £17.95 + £1 post.
INSULATION TEST SET 0 to 10KV, negative earth, with lonisation Amplifier,
100'230 volts a.c.. £48.87 + carr.

BC-221 FREQUENCY METER: 125-20,000ke/s, complete with original calibration
charts, £24.15 + carr.

ROTARY INVERTER TYPE: PE218E: Input 24-28v DC, 80 amps, 4,800r.p.m. Output
1lv AC, 13amp 400 ¢/s. 1Ph.P_F.9. £23+carr.

RESONATOR PERFORMANCE CTC 424 8.5 10 9.0 kmc/s 3 cm, £80.50 + post £2.
INVERTER 24v. DC input 400 cycles 1pH 6600 r.p.m. 200v, peak, £8.05 + £2 post.
OXYGEN BOTTLE 1800Ib, w.p. £11.50 X carr.

NOISE SOURCE UNIT with CV.1881 noise source mount. Produces thermal poise
15.5dB 200/250v. AC. £80.50.

SIEMENS POWER METER REL3U/84/Alb: 0-12kmHz Imw 500mw 6 ranges. 0.17db
50 ohms, £92 + carr

CV.1596 CATHODE RAY TUBE: (09D, 09G), $in. screen, green electrostatic base
B12B. HT1200 volts, heater 4 volts, £11.50.

VACUUM AND PRESSURE DEAL TEST EQUIPMENT: compicte with 2 X din.
gauges indicating 0.201b. p.s.1. 0.30lb. vacuum. With stand, hand pump, etc., £34.50 + carr
TX-RX RADAR UNIT, 3cm, complete with magnetron, pulse transformers, crystals,

IRRNINEENRURERRNERNR

Keithley Instruments Ltd : .
1 Boulton Road Reading Berkshire RG2 ONL

Telephone (0734) 861287

Telex 847047

HERARNENU NS AR EE N R RN N EE RN AN
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- | waveguides, blower unit, etc. £126.50 + carr. :

0 o = MARCONIRFPOWER METER, 1020A/1 dualrange 50 or 100W £69 + carr
l | would like to know more about Krohn-Hite instruments. l ' - HEwLE’IYT PACKARD poy(\)/ER ME}{ER Type 431C, £75.50 ~+ carr. E
1 in: = TWENTY MILLION MEGOMETER, £95 + carr. -
| | am particularly interested in L] = GAUSS METER Type Gl 3 ranges, 5.000/10,00025,000 £85 + carr. =
IEEE Programmable Filters = SPERRY él‘RS%NSlSTORlSED SERVO-AMPLIFIERS TYPE Cl with circuit diagram, E
1 w  £11.50 + £1.50 post.

I IEEE Programmable ESCIHaIOfS . ® X-YPLOTTER, £74.75 + £7 carriage -
i IEEE Programmable Function Generators m C.C.T.V.EHT UNIT, S0Kv. £75 + £10 carr. =)
_| The Krohn-Hite range = C.C.T.v.CABLE, 22-Way, 500 metres, £650 + carriage. =
l l - BARGAIN MAPS =
Name B Large stocks of unused U.S.AF. s:rplus maps, weather charts, ete. :
— — = - - including: 1
I I = ONC-El — UK. in full and part N W. Europe. Scale 1:1,000.000 :
(- JNC-9N — N. Europe. UK., Scandinavia. Scale 1:2.000.000. -
I Position — . - IN-2IN — Europe (Mediterranean). Scale 1:2.000,000 =
: SIZE 58" X 42" colour Many others. Please send S A.E. for list -
I COmpan . - Price each 75p (inc. P&P) -
y — T o N (3 25 x Maps (either same type OR assorted). £10 + £1.60 P&P -
l . - 10 X Maps (either same type OR assorted). £6.50 (in. P&P). :
Address = =
l l | E All prices include VAT at 15% =
| = Carriage quotes given are for 50-mile radius of Herts. D
g —————————————————— 1| § =
- -
. Telephone - - - I = The Maltings. Station Road -
\'\I Ivl SAWBRIDGEWORTH, Herts. -
L (Wwe) ‘ H = ILLS Tel: Bishop's Stortford (0279) 725872 E

-

I I N I N ) N I O O O O N S B =
- 1sNiinix
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U.K. RETURN OF POST MAIL ORDER SERVICE, ALSO WORLDWIDE EXPORT SERVICE

‘BSR DE LUXE AUTOCHANGEB

Plays 12, 10’ or 7' records.
Auto or Manual. A high quality
unit backec by BSR reliability.
Stereo Ceramic Cartridge. AC
200/250V. Size 13%2-11Y%in.
3 speeds. Above motor board
3%in. Below motor board 2'%in.
with Ceramic Stereo cartridge.

£20 rost 2
HEAVY METAL PLINTHS rost £2

Cut out for most BSR or Garrard decks.

Readyut Mounting
Board £1 extra

Silver grey finish £4
Suitable Plastic Cover, size 16 x 14 x 6in. £6
WOOD PUINTH, TEAK EFFECT
with board cut for B.S.R. £4
Post £1.50
PIONEER and J.V.C. TEAK VENEERED PLINTH
19 x 14¥2in. with Plastic Cover 17% x 13in £10.50
Post £2
TINTED PLASTIC COVERS Post £1.50

Sizes: 14%2x 12%2x 3in. £4. 18 x 122 x 3in. £6
18 x 13%ax din. £6. 17Vax 9¥2 x 3Vain. £3.

BSR SINGLE PLAYER DECKS
BSR P200) 2 speeds flared
aluminium turntable

“'S" shape arm, cueing device,

Less cartridge £27
Belt Drives Post £2.
BSR P172 RIM DRIVE
QUALITY DECK
Manual or automatic play. Three speeds
Precision uitra slim arm.

Cueing device. Bargain price

With stexeo ceramic cartridge

BSR P207 BUDGET SINGL

£20 rost £2

PLAYER ideal for disco or
small two-speed Hi-Fi system with stereo cartridge and

cueing device.
£1 7 Post £2
BSR ready cut mounting board. Only £1 extra.
GARRARD 6-200 SINGLE PLAYER DECK
Brushed Aluminium Arm with stereo ceramic cartridge and
Diamond Stylus, 3-speeds. Manual and Auto Stop/Start.
Large Metal Turntable. Cueing Device antl Pause Control.
Ready cut mounting board £1 extra. Post £2
n———

ELAC HI-FI SPEAKER
8in. TWIN CONE £5.95

Large ceramic magnet. 50-16,000 c/s,
bass resonance 40 c/s
8 ohm irrpedance, 10 watts

10in. TWIN CONE £7.95 Postosp)
POTENTIOMETERS Carbon Track

5k} to 2M). LOG or LIN. /S 50p. DP 90p. Stereo L/S £1.10.
DP £1.30. Edge Pot 5K. SP 45p. Sliders Mono 85p. Stereo 85p.

EMI 13"z x 8in. LOUDSPEAKERS

With tweeter and  With tweeter and crossover
crossover. 10 watl. 8 ohm. 15 watts,

£950  £10.95

tsomm 2owat.  £10.95 posisep

SUITABLE BOOKSHELF CABINET £10.50. Post £2

THE “INSTANT'* BULK TAPE ERASER
Suitable for cassettes, and all sizes of tape
reels. AC mains 200/250V. Hand held size

with switch and lead.

Will also demagnetise small tools £8
Head Demagnetiser only £5 Post 95p
RELAYS. 12v DC £1.25. 6V DC 95p. 18V £1.25.

BLANK ALUMINIUM CHASSIS. 6 x 4-£1.20; 8 x 6—£1.50;
10 x 7—-£1.90; 12 x 8—£2.20; 14 x 9-£2.50; 16 x 6-£2.40;
16 x 10—£2.70. All 2'2in. deep

ANGLE ALl 6 x ¥1 x Yain—25p.

ALUMINIUM PANELS, 18swg. 6 x 4—36p; 8 x 6—60p;

14 x 3-60p; 10 x 7—80p; 12 x 8—90p; 12 x 5-60p;

16 x6—-90p; 14 x 9-£1.20; 12 x 12—£1.30; 16 x 10—-£1.40.
PLASTIC AND ALI BOXES IN STOCK. MANY SIZES
ALUMINFUM BOXES. 4 x 4 x 1Y2£1.4 x 2V2 x 2£1.3 x 2 x
180p.6 x4 x 2£1.30.7 x5 x 22 £1.45. 8 x 6 x 3£2.20. 10
X7 x 3£2.50.12 x 5 x 3£2.30.12 x 8 x 3£3. All 18swg.
BRIDGE RECTIFIER 200V PIV 4 amp £1.50. 8 amp £2.50.
TOGGLE SWITCHES SP 30p. DPST 40p. DPDT 50p.
RESISTORS. 10() to 10M. YaW, 2W, 1'W. 1p: 2W 10p.

HIGH STABILITY. Yow 2% 10 ohms to 1 meg. 8p.

Ditto 5%. Preferred values, 10 ohms to 10 meg, 3p.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 watt 15p
PICK-UP CARTRIDGES SONATONE STAHC £2.50.

BSR Stereo Ceramic SC7 Medium £2. SC8 High £2.

PHILIPS PLUG-IN HEAD. AU1020 (G306 - GP310 - GP233 -
AG3306 - AG3310) £2.

LOCKTITE SEALING KIT DECCA 118. Comptete £1.
SOLDERING IRON 240V 40W. 5mm bit £2.95.

CAR SPEAKERS on Baffias 7 x 4'2 x 112in. deep, 4 ohms
Twin Units Bass and Treble 10 watts, RMS, Door Mount
ing, Stereo pair £14. Complete with black/silver fronts

1
IN-CAR GRAPHIC EQUALISER. Power Booster, Stereo 20|
watts RMS per channel, 5 sliders Graphic Equallsanon 5%2 }

wide x 72 deep x 2in. high. 12 volt C.C. suitable for Car
Radio or Cassette £30. Post £1,50

RADIO COMPONENT SPECIALIST

MINI-MULTI TESTER

Deluxe pocket size precision moving

coil instrument. Impedance + Capacity
- 2000 o.p.v. Battery included

11 instant ranges measure:

DC volts 10, 50, 250, 1000.

AC volts 10, 50, 250, 1000.

DC amps 0-100mA.

Continuity and resistance to 1 meg
ohms intwo ranges.

£6.50 rost65p| 50,000 0.p.v. £18.50, 7 x 5 x 2in. Post £1
PANEL METERS £4 each
tma, 5ma, 50ma, 100ma,
25 volt, 50 volt, VU Meter.

[55% 5]
Fixing hole 1%zin. dia. i e ou
Lighting kit 6 or 12v 90p extra.
RCS SOUND TO LIGHT CONTROL KIT
Kit of parts to build a 3 channel sound to light unit £1 5
Easy to build. Full instructions supplied. Cabinet Post 95p
200 watt Rear Reflectinig White Light Bulbs. Ideal for Disco
Lights, Edison Screw. 6 for £4, or 12 for £7.50. Post 65p.
This kit is suitable for record players, guitars, tape playback,
electronic instruments or small PA systems. Two versions
10W per charnel; input 100mV; size 9%2 x 3 x 2in. approx.
SAE details. Full instructions supplied. AC mains powered.
RCS STEREO PRE-AMP KIT. All parts to build this pre-amp.
Inputs for high, medium or low imp per channel.

De-Luxe Range Doubler Model,
50u1a 100na 500ua, W_ = ﬁ
s u
T, DCvours

Facia 2% x 1¥a x 1%2in.
1ma (240° scale) 2Vain. sq. £5 Post65p
1,000 watts per channel. Suitable for home or disco.
£4.50 extra. Will operate from 200MV to 100 watt signal.

""MINOR” 10 watt AMPLIFIER KIT £14
available: Mono, £14; Stereo, £20. Post 65p. Specification
Input can be modified to suit guitar.
with volume control and PC Board £295

Can be ganged to make multi-way stereo mixers  Post 65p
MAINS TRANSFORMERS Post
250-0-250V 70mA, 6.5V, 2A £4.50 £2
250-0-250V 80mA, 6.3V 3.6A. 6.3V 1A £5.00 £2
350-0-350V 250mA, 6.3V 4A. 4A CT, 5V 24 £14.50 £2
300-0-300V 120mA, 2x6.3V 2AC.T.; 5V 2A £10.00 £2
220V 45mA, 6.3Y 2A £2.50 £1
GENERAL PURPOSE LOW VOLTAGE
Tapped outputs available
2amp.3.4,5,6,8,9,10, 12, 15,18, 25 and 30V £6.00 £2
1amp.6,8.10, 22,16, 18, 20, 24, 30, 36, 40, 48, 60 £6.00 £2
2amp.6,8,10, 12,16, 18, 20, 24, 30, 36, 40, 48, 60 £9.50 £2
3amp. 6, 8, 10. 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £12,50 £2
5amp.6, 8,10, "2, 16, 18, 20, 24, 30, 36, 40, 48,60 £16.00 £2 |
12V,100mA 0 80p 20V, 40V, 60V, 12 £4.00 £2
12V, 750mA £2.00 80p 12V, 3a £3.50 £1
10-0-10V 2a £3.00 £1 10V, 30V, 40V, 2a £3.50 £1
30V, 5a and 20t 28volt ta £5.00 £2.
17-0-17V 2a £4.00 £2 20V.1a £3.00 £1
05,8,10,16v, \2a  £2.50 80p 20V-0-20V. 1a £3.50 £1
9V, 3a £3.50 £1 9-0-9V 50ma £1.50 80p|
25-0-25V 23 £4.50 £1 20f 18V, 6a £11.00 £2
30V, 112a £3.50 £1 12-0-12V, 22 £3.50 £1
6V 2a £2.00 £1 av, Yaa £1.50 80p|
15-0-15V, 2a £3.75 £1 32-0-32V,6\2a £11.00 £2
AUTO WOUNGD 115V to 240V 150W £8 400W £10 500W £12 £2
CHARGER TRANSFORMERS RECTIFIERS

Post Post
6-12 volt 3a £4.00+£2 6-12volt 2a £1.10+80p
6-12 volt4a £6.50+£2 6-12volt4a £2.00-80p
OPUS consn PACT;
SPEAKER

FLUTED WOOD FRONTS
TEAK VENEERED CABINET
11x8%2x7ir

50to 14,000 ¢cps 15 watts 8 ohm

[ £20 pair rost 2

LOW VOLTAGE ELECTROLYTICS ALL t0p
1 mfd, 2 mfd, 4 mfd, 8 mfd. 10 mfd, 16 mtd, 25 mtd, 30 mfd,
50 mfd, 100 mfd, 250 mfd. All 15 volts. 22 mfd/6v/10v; 25
mfd/6v/10v. 47 mfd/10v; 50 mfd/6v; 68 mfd/6v/10v/16v/
25v; 100 mfd/10v; 150 mfd/6v/10v; 200 mfd/10v/16v, 220
mfd/4v/10v/16v; 330 mfd/4v/10v; 500 mfd/6v; 680
mfd/6v/10v/16v: 1000 mfd/2.5v/4v/10v; 1500
mfd/6v/10v’16v; 2200 mfd/6v/10v; 3300 mfd/6v;

4700 mfd/dv. ALL 10p.

500mF 12V 75p; 25V 20p; 50V 30p.

1000mF 12V 20p; 25V 35p; 50V 50p: 100V 70p.

2000mF 6V 25p; 25V 42p; 40V 60p; 1200mF 76V 80p.
2500mF 50V 70p; 3000mF 50V 65p; 2000mF 100V £1.
4500mF 64V £2. 4700mF 63V £1.20. 2700mF/76V £1.

HIGH VOLTAGE ELECTROLYTICS

8/450V  45p 8+8/450V 75p 32-32-16/350V 90p
16/350V  45p  8+16/450V 75p 100~100/275V  65p
32/500V 75p  20+20/450V  75p 150-200/275V 70p
50/500V £1.20 32432/350V  50p 220/450V 95p
8/800V £1.20 32432/500 £1.80 80 -40/500V £2
32/350V  %0p 50+50/300V  50p

VALVE OUTPUT Transformers {small) 90p.

TRIMMERS 10pF, 30pF, 50pF, 5p. 100pF, 150pF, 15p.
CAPACITOF S Various 10pf to 100,000pf 5p.

PAPER 350v-0.1 7p; 0.5 13p; 1mF 150V 20p; 2mF 150V 20p:
500V-0.001 -0 0.05 12p; 0.1 15p; 0.25 25p; 0.47 35p.
MICRO SWITCH SIN(;LE POLE CHANGEOVER 30p.
SUB-MIN MICRO SWITCH, 30p. Single pole changeover.
TWIN GANSE, 120pF 50p: SOOpF £1.

GEARED TWIN GANGS 25pF 95p. 365pF £1.

GEARED 365 + 365 + 25 + 25pF £1.

TRANSISTOR TWIN GANG. Japanese Replacement 50p.
NEON PANZL INDICATORS 250V 30p.

ILLUMINATED ROCKER SWITCH. Single pole. Red 65p.
CASSETTE MOTOR. 6 volt £1

CASSETTE MECHANISM. 12v Stereo Playback only £5
U.H.F. COAXIAL CABLE SUPER LOW LOSS. 25p yd.
COAX PLUGS 20p. COAX SOCKETS 20p.

BAKER LOUDSPEAKERS
"“SALE PRICES”’ Postf2 ea
MODEL INCHES OHMS  WATTS TYPE  PRICE
MAJOR 12 4-816 0 HLF £12
DELUXEMK Il 12 8-16 1 HE f12

| surers 12 816 30 HEE €20
AUDITORIUM 12 816 & HEE €20
AUDITORIUM 15 8-16 80 H-F £
GROUP 45 12 4816 s PA 12
GROUP 75 12 4-8-16 s PA £20
GROUP100 12 816 w00 PA  £20
GROUP100 15 816 10  PA  £28
DISCO100 12 g16 100 0ISCO £20
0ISC0100 15 816 100  DISCO £28
BAKER
50 WATT
AMPLIFIER
£69 rost 2

Ideal for Halls/PA systems, Discos and Groups. Two inputs.
Mixer, Volume Controls, Master Bass, Treble and Gain.
Special offer

20 WATT MOBILE - 12 volt DC 240 voit AC, 3 inputs £46.

BAKER 150 WATT MIXER/POWER
AMPLIFIER rost £2 i Fi :

Professional 4 inputs 4
volume controls. Will mix
mics, decks, musicatl
instruments, etc. £89
100 watts Mobile 24 volt DC & 240 volt AC mains. Input 3
mikes + 1 music outputs 4-8-16 ohm ~ 100 volt line £95.

FAMOUS LOUDSPEAKERS
” 0

SPECIAL PRICES

Post £2 ea.

MAKE MODEL SIZE WATTS OHMS PRICE
SEAS TWEETER 4in 50 8 £7.50
GOODMANS TWEETER 3in 25 8 £4.00
AUDAX TWEETER 3%in 60 8 £10.50
SEAS MID-RANGE 4in 50 8 £7.50
SEAS MID-RANGE Sin 80 8 £10.50
SEAS MID-RANGE 4'%in 100 8 £12.50
GOODMANS FULL-BANGE  5%in 15 8 £6.50
GOODMANS FULL-RANGE  8in 30 8 £9.50
GOODMANS AUDIOM 8p 8in 15 15 £8.50
SEAS WOOFER 8in 30 8 £14.00
CELESTION  DISCO 1W0in 20 8/16 £11.50
CELESTION  DISCO 10in 60 8/16 £21.50
RIGONDA GENERAL Win 15 8 £6.50
GOODMANS AUDIOM PG 12in 60 8 £20.00
GOODMANS PP12 12in 75 8/15 £24.50
GOODMANS AUDIOM P 12in 50 8/15 £20.00
GOODMANS GR12 12in 90 815 £27.50

BATTERY ELIMINATOR MAINS to 9 VOLT D.C.
Stabifised output, 9 volt 400 m.a. U.K. made in plastic case
with screw terminals. Safety overload cut out. Size 5 x 3%
x 2%in. Transformer Rectifier Unit. Suitable Radios,
Cassettes, models, £4.50. Post 65p

DELUXE SWITCHED MODEL STABILISED VOLTAGES
367129 volt 400ma DC max Unversal output plug and feait Pilot
hght. mains switch polanty switch £7 50. Post 655

| TEAK VENEERED HI-FI SPEAKER CABINETS

For 13x8in. or 8in. speaker £10.50 Post £2.00 .
For 612in. speaker and tweeter £9.50 Post £2 00
Many other cabinets in stock. Phone your requirements.

SPEAKER COVERING MATERIALS. Samples Large SAE.

LB.A.F. LOUDSPEAKER CABINET WADDING 18in wide 25p ft

CROSSOVERS. TWO-WAY 3000 c/s 3 or 8 or 15 ohm £1.90.
3-way 950 cps/3000 cps, £2.20.

LOUDSPEAKER BARGAINS

3 o0hm, 4in, 5in, 7 x4in, £1.50; 6%2in, 8x5in, £3; 8in, £3.50.

8 ohm, 2%in, 3in, 5in, £1.50; 6'%2in, £3; 8in, £4.50; 12in, £6.
15 ohm, 3%4in, §x 3in, 6x4in, £1.50.

25 ohm, 3in, 5x 3in, 7x4in, £1.50. 120 ohm, 3Yin dia. £1.50.
MOTOROLA PIEZO ELECTRIC HORN TWEETER £5.00
Handles 100 watts. No crossover required. 4-8-16 ohm.
BLACK PLASTIC CONSTRUCTION BOX with brushed alu-
minium facia. Sturdy job. Size 6% x 4% x 2in. £1.50

ECHO CHAMBER or REVERB

Good quality unit with end-
less play tape cartridge.
Stationary play heads ensure
good reproduction and echo
variance is achieved by
changing tape speed. nput
imp: 50k and 600 ohms.
| Power: 240 volts A.C.

I £68.Post £2. Spare tape £5.

ALUMINIUM HEAT SINKS. 6'2"'x2""'x2"2" 65p.
JACK PLUGS Mono Plastic 25p; Metal 30p.

JACK PLUGS Stereo Plastic 30p; Metal 35p.

JACK SOCKETS. Mono Open 20p: Closed 25p.
JACK SOCKETS Stereo Open 25p. Closed 30p.
FREE SOCKETS  Cable end 30p.

2.5mm and 3.5mm JACK SOCKETS 20p.

2.5mm and 3.5mm JACK PLUGS 20p.

DIN TYPE CONNECTORS

Sockets 3-pin, 5-pin 10p. Free Sockets 3-pin, 5-pin 25p.
Plugs 3-pin 20p; 5-pin 25p.

PHONO PLUGS and SOCKETS ea. 10p

Free Socket for cable end ea. 15p.

Screened Phono Plugs ea. 15p.

TV CONVERGENCE POTS 15p each

Values - 10, 20, 50, 100, 200, 250, 470, 2000 ohms.

DRILL SPEEO CONTROLLER/LIGHT DIMMER KIT. Easy
to bhuld kit Controls ap to 480 watts AL mains £3. Pos: 65p
DE LUXE MODEL READY BUILT 800 watts plus Photo

Electnic  nset  Un  teature Fronl plate fits standard box £4.

337 WHITEHORSE ROAD, CROYDON
Open 9-6. Closed all day Wed. Open Sat. 9-5.

Radio Books and Components Lists 30p. (Minimum post/packing charge 65p.) Access sr Barclaycard Visa. Please Tel: 01-684 1665 for same day despatch. Cash prices include VAT.
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Cut costs and speed
trouble shooting

with the

Huntron Tracker

This easy to use test instrument displays shorts, opens, and leakage in solid state
components. Check diodes, unijunctions, bipolars, Darlingtons, J-FET’s,
MOS FET’s, LED’s, electrolytics and IC's . . . IN CIRCUIT!

Test pure digital or analogue hybrid boards . .. WITHOUT CIRCUIT POWER!
Current limited to protect delicate devices in the MOS-C MOS family
Save 20 ..30 . ..40...even 50% of trouble shooting time and recover your

investment fast! Exclusive 12 months warranty, available from-

MTL Microtesting Limited
1-15 Butts Road, Alton, Hampshire
Telephone: Alton (0420) 88022.

WW - 057 FOR FURTHER DETAILS

5 \Buitt-In comporent tester e

| 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 nade to order

Full Information from:

HARRIS ELECTRONICS (London)
138 GRAYS INN ROAD, W.C.1 Phone: 01/837/7937
WW--038 FOR FURTHER DETAILS

WIRELESS WORLD JUNE 1981

HRAMEILs

OSCILLOSCOPES

Top Performance
In Every Range

: i
{Manoiro.&ul' %)« Triggering 2Hz- 30MH2 (3mmd

° Calibretor ¢ Screen8alem o 1xV

HM 312 f f£220
¥Y: Bandwidth DC-20MkEz (-3dB] ¢  Sensitivity 5mV-20V/icm (i3%1
X: Timebase 0.2s-40ns,cm incl. x5 Magn. « Trig. 3Hz-30MHz (4mm§
Dual trece » XY Operation s Calibrator » Screen 8x10cm + 2kV

HM 412 £ 350
¥: Bandwidth DC-20MHz (-3dB) + Sensitivity 2mV-20V/cm (4, 3%)
X: Timebase 28-40ns/cm incl. x5 Magn. ¢ Trig. DC-40MHz (5mm)
Dual trace + Algebr. addition « X-Y Operation « Screen 8x10cm
Sweep delay ¢ Overscan, Trigger, Delay indications « Trigger filter
Z-Modulation « Calibrator « Graticuie illumination + 2kV

HM 512 £580
¥: Bandwidth DC-50MHz (-3dB) « Sensitivity 5mV-50V/cm (£ 3%)
X: Timebase 58-20ns/cm iricl. x5 Magn. « Trig. DC-70MHz (Smm}
Dual trace « Algebr. addition « X-Y Operation « Screen 8x10cm
Delay line « Sweep delay « After delay triggering « Trigger filter
Single shot + Raeset « Overscan Tngger Ready Delay indications
var. Hold-off -Modui ' e+ Gr il e 12kV

HM 812 £1,458
¥: Bandwidth DT-50MHz (-3dB) « Sensitivity 5mV-50V/div. (+ 3%)
X: Timebase 5s-20ns/div. incl. x5 Magn. « Trig. DC-70MHz {0.5div.)
Dual trace analog storage with var. Persistence and Auto-Storage
Algebr. addition ¢ X-Y Operation ¢ Screen8x10dlv.(7.2x9cm)
Delay line « Sweep delay ¢ After deiay triggering < Trigger filter
Single shot - Overscan, Trigger, Ready, Delay, AS indications
var. Hold-off « Z-Modulation ¢ X-Guard circuit « Calibrator « 8 5kV

HM 812 axzauces
Storage D o

For more informadon .
contact: List Ex. VAT

HAMEG LTD. 74.78 Collingdon Street  LUTON
Bedfordshire LUT1RX  Telephone (0582) 413174  Telex 825483

W‘V—OS FOR FURTHER DETAILS

www americanradiohistorv com

fy SmV-20¥/em &m Wy



www.americanradiohistory.com

103

WIRELESS WORLD JUNE 1981

T )
.I. "W ANAZAALLON  XLR CONNECTORS
| Line Female A3F - . £1.07 Chassis Female D3F. ... £1.34
Line Male A3M . — £0.93 Chassis Male D3M £0.77
L E c R A L u 4, 5 and 6 pin versions and large selection audio adaptors available
NEUTRIK XLR CONNECTORS
Latchless Chassis NC3-FZ........ £0.67 Latchless Chassis Mate NC3-MZ. .£0.59
BEST SELLERS » 5 BEST Line Female NC3-SC... . £1.34 Line Male NC3-MC. B ... £1.15
£1.65 Chassis Mala NC3-MP £0.87

Female Chassis NC3-FP

E:C‘,huguble (;alls by SANYO-CADNICA. Size AA 99p: C 2.27; D3.76; PP3 SEHVI‘BE 4,5 and Black Versions and large selection of Audio Audio Adaptors available
.10. With tags: AA 1.06,C 2.43,D 3.99
g;'!rgersPP34.75,AA495. A,C,D7.60. Plastic boxes PB1 116 x 77 x 35mm . XLR LNE MAlN SERIES
P
XLRLNE11C. ... e e B 1 XLR LNE 12C. c £3.76

Breadboards Euro 5.70N, Veroblock 3.63. Bimboard 8.03. Buzzer 6-15V 80p. KEEN BUYERS! XLRLNE 32. . £2.89 XLRLNE 31 g £4.14
CAPACITORS Polystyrens 47 47005 ea 7 C280.01 6p. 1 Tp. 229p ful SAE. brings BELCLERE AUDIO TRANSFORMERS
rangel. Polyester 5mm} . p. .0047 7p, 056 8p. .1 9p. (PCM 10mm) Co § z
1uF 26p. (Mzny more values in this range) Varlgble DHe‘(’:on 180;;; 208, comprehensive ENG422 Ratip + 1.2 + 2. Freq. 40Hz-35KHz. PRI 150/600(1, sec. 600/2.4K1).... . £330
500pF 3.21 price list (Valid 3 EN6423 Ratio 1 + 1:6.45 ~ 6.45. Freq. 40HZ-25KHz. PRI 150/600Q2. sec. 6.25K/25K () £3.30
ELECTRDLYTICS Full range mths). Cnve'nng SKT-723 MuMetal Screening can. 39qB reduction 50Hz ext. tield 4 £1.05

catalogue ‘81 Trade enquiries welcome; quantity discounts available. All prices subject tc V.A.T. Call, write ar

CONNECTORS — 4" jack plug 32p, skt 12p, 3.5mm jack plug 17p, skt 14p, phone. Min. order £10. Please add £1 postage. Access, Amex, Barclaycard.

}Z:,Smr: :gp Dzlg header 1?;2m 38;), 16 p(i;n 43p. Quick test mains biock 5.25 Access and | Y
use holders 20mm panel 22p, chassis 6p. Hall-effect devices from 1.89N

Heat sinks Power 1.25° C/w 2.85. finger type TO3 26p, TO220 25p B:Li‘:;f;;d K K ELSEY ACOUST|cs LTD -

INTEGRATED CIRCUITS - Hundreds of types 741 18p, 565 23p, CA3140E Everything brand 28 POWIS TERRAGE, LONDON W11 1JH

40p, LM380t 99p. LM3914N 2.68, S566B 2.14, TCA965 1.20. IC holders 8 pin

01-727 1046

new & guaranteed

9?, 14-40 pin 1p per pin. Knobs, screw fitting 144" from 16p. Loudspeakers d

2'2" 8 or 64 ohms 93p. Magneto resistors from 1.60N. Meters, panel Hard to find items

60x45mm 50u4-1Aea 4.80 Opto LEDS red 7p. yellow 9p, green 11p, N WW - 048 FOR FURTHER DETAILS
ultrabright 21p ali colours. LED drivers UAA170/UAA180 ea t 52 Keen prices & —

POTENTIOMETERS - Casbon 20mm dia. 100R-2M2 1in, 220R-8M7 log single discounts

29p, 1K-2MZ2 1in, 4K7-2M2 log duats. ea 81p. Add 51p if required with switch Special quantity

QUICK ACTING

Sliders mond 72p, stereo 1.18, bezel 34p. Wirewound 25R- 10K, 3watt ea 1.50 discounts Wirewound Ceramic Resistors
PRINTED CIRCUIT MATERIALS Axial or vertical i & ANTI SURGE
300 x 150mm S/S SRBP 1.25, f/gl 1.90, 500gm ferric chioride lab grade 3.40 Speedy turn round X vertical mounting CARTRIOGE FUSES
Positiv 20 photo resist 74mi 1.65. Etch resist pen 105, silyer paint 3g 4.14N on orders Sw-17w OR5-39K el
Relays 12v coil 3P2W T0A contacts 2.90. Resistors 3W, 172W, 34w 5% ea No P/ f £9.35
2p. Metal oxide TR 2% 5p. film MR25 5P, Semiconductors 1N4007 6p, o P/P charges on rom£3. from £3.15 per 100.
1N4148 3p. RCA2N3055 70p, BC107-9 family 14p. BC182/212 family 9p. UK. C.W.0. orders per 100 = " >
Bgnaﬁézsg%/%ﬁggsgw, 5(’:51 ossm 45p.sg‘IJP31A66328\§g;4% ';ISS'IA,‘AZA ia over £5.75.(Add gzagboon Film Resistors Vaw 5%
45p, ea 55p. Solder 5600gm 60/4f WG 7.30N. Irons Antex | handling charge of .50 per 1,000, per value, car-
C.CCN, CX ar X25 ea & 40N. Oryx50 temperature controlled 11 SON._ ISO-TIP v > R ! !
cordless with charger 24.00N. ' 40p if under] 7’ — g 2339363?:? Y&Le?‘(tzrgR 260R
SWITCHES — Slider DPDT min 18p, std 20p, Wavechange 1P12W, 2P6W, * = ~ P 470R
3P4W. 4P3W ea 40p. Time Switch 13A 3an/30ff per dang.GEN‘ Min toggles / = 560R 2K4 2K7 4K7 5K6 7K5 8K2
‘s‘i'l\égrrggnt?g;ss_rP;)IOWp DPDT 8Jp. 3PDT 1.64, 4PDT 2.75. DIL gold plated Please add 15% (% / 100K 120K 150K 220K 300K 390K
0. 53—]‘ .
VAT °
Miniature deilts - 12Vdc TITAN 10 28N. TITAN kit 17.06N, Stand 12.00N of ;‘I)I'::gle::lue \ e
Tools CK piiers 4.70, cutters 6,10, strippers 4.95, Vero wiring system kit 4.42, pe Also Yaw 5% or 10% 100R 300R
wire 1.17. Camputer Nascom 1 buiit £140.00N «C 1K 2K2 3K9 24K 33K 75K 2M4
NASCOM *
2kit £295.00 complete {less 8X4118's £226.00N). P/S kit, 3amp 32.50N. 16K Cable Sleeves and Markers from 3M3 4M7 5M6.
RAM kit 110.00N ‘ 5";95"3%"'5: £1.38 per 1,000 Lists available of other wattages
Add VAT at 15% to al! prices. 1 -5.30; ; iy i
Small order surcharge 40p If under 5.75. No injand P&P on CWO orders Sats. to 1 p.m. ?rlg\op Terminals from £9.60 per and values on special offer.
udible i i :
ELECTROVALUE LTD. DEPT. WWe, 28 St. Judes Road, Englefield Graen, D avarning Devices Buzz- - PBRA LTD.
Egham, Surrey TW20 OHB. Phone Egham 33603 (STD 0784. London 87). Tzlex g . [ « Bed Golden G Tonbrid
| £11 olden Green, Tonbridge
264475, am, etc, from £1.14 each.
Self-adhesive Pcb guides from  I<entTN11OLH
Northern Branch (Personal Shoppers only} 680 Burnage Lane, Burnage, Man- £5.04 per 100 Hopfield (073274) 345

chester M19 TINA. Phone (061) 432 4945. Member Crystalate Group
S— e e e e —
WW - 060 FOR FURTHER DETAILS
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model 43 mobile service test set packages

PACKAGE 2 (Ref: 43/85/4)

(50 Watts)

* Bird 43 Thruline Wattmeter

* 8085 Termaline RF Coxial Load Resistor
* Choice of 4 plug-in elements from table
below (H elements £3 each extra)

#* 4275-100 Variable RF Signal Sampler
ALL HOUSED IN SPECIALLY DESIGNED CUSHION
FIT CARRYING CASE

PACKAGE 1 (Ref: 43/80/4}

(25 Watts)

* Bird 43 Thruline Wattmeter
# 8080 Termaline RF Coxial Load Resistor

* Choice of 4 ptug-in elements from table below
(H elements £3 each extra)

* 4275-100 Variabie RF Signal Sampler

ALL HOUSED IN SPECIALLY DESIGNED CUSHION
FIT CARRYING CASE

PACKAGE 4
(Ref; 43/85/6)

As Package 2 but with choice of 6
plug-in elements

PACKAGE 3
(Ref; 43/80/6)

As Package 1 but with choice of 6
plug-in elements

STANDARD ELEMENTS

(Catalogue Numbers) Immediate delivery on all items (subject to availability).

For further details on these special offers from Aspen and
the complete Bird range contact. -

Power 2 100- 200 400
Range 30 60 125 250 500 1000
5 watts 5A 58 5C 50 5E . . .
10A B C o] E /
R o BoEoEo® 2 /\ Aspen Electronics Limited
wafts 501 50E
égg:;:: égga égg: ;ggg oo 4000) 1008 \ YOUR EXCLUSIVE UK. REPRES_ENTATIVE
1000 warts 10004 1000A 13008 1000C 10000 1000f 2 Kildare Close, Eastcote, Ruislip, Middlesex HA4 QUR
2500 ants Ese . -2 . Telephone: 01-868 1188 Telex: 8812727

5000 watts 5000H

LITY INSTRUMENTS FOR RF POWER MEASUREMENT

WW — 017 FOR FURTHER DETAILS
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New Line of
Wave Solderable

Heat Sinks SOLDERABLE

Thermalloy International offers 35 different styles of wave STUD - —
solderable heat sinks for TO-3 and plastic packages. Styles
include board mounted stampings and flat sided extrusions.

Solderable Stud™ Heat Sinks allow the heat sink/device to

PC
BOARD

M-3 Thread

be preassembled and treated as a single component on your Heat Smk7 _‘ 875
production line. It is dropped into plated-thru holes in the P.C. '

Board and wave soldered with other components. Eliminates PR *__ —L

hand soldering and extra inspections to reduce your produc- 3675 + 125 ;' 3w getandoft)
tion steps by 50% . All work can now be done from one side Platecihru ole - 7.125

of the board, and less mounting hardware is required.

For product samples and full technical literature
contact MCP Electronics.

MCP Electronics Ltd.,
38 Rosemont Road, Alperton Wembley, Middlesex.
Telephone 01-902 5941. Telex: 923455.

Thermalloy International

Advanced technology in semiconductor accessornes

T

WW — 015 FOR FURTHER DETAILS

Cotswo|d E|ectron|cs

Toroidal Power Transformers

Budget 1ange for the amateurand pIo ess:onal '

Secondary
Vahs |Current Dimensigns | Weight
Type VA | RMS | AMS | Dia. | Height Kg | Price

Secondary
Volts | Current{ Dimensions  [Weight
VA | RMS | RMS | Dia. [Height [ Kg | Price

Type

C1000 | 30 | 6-6 | 250 |70mm [ 30mm | 045 C1030 | 160 {18+18 | 4.44 | 108mm |42mm | 15
Ci001 | 30 | 8+3 |87 | J0mm | 30mm | 045 |£4.55 C103) | 160 |22+22 364 |108mm [42mm | 15 | £8.40
C1002 | 30 |12+12 | 125 [ 70mm | 30mm | 0.45 C1032 | 160 (25+25( 320 | 10Bmm {42mm | 15
C003 | 30 ]15+15 | 1.00 | 70mm | 30mm | 0.45 |{+£1.10 pp. C1033 | 160 |30+301 267 |108mm |42mm | 15 [ {+ £1.73 pp.
C1004 | 30 118+18 | 0B3 | 70mm | 30mm | 045 + 0684 vAD C1034 | 160 |35+35| 229 | 108mm | 2mm | 15 + £1.52 vAD
C1005 | 30 [22+22 | 068 | 70mm | 30mm | 045 ¢ C1035 | 160 | 10 | 1.46 | 108mm | 42mm | 15
Cl006 | 30 [25+25 | 060 | 70mm | 0mm | 0.45 C1036 | 160 | 220 | 073 | 108mm l 42mm | 15
€007 | 30 130+30 | 050 | 0mm | 30mm [ 0.45 c1037 | 160 | 240 | 067 I 108mm | 42mm | 15
C1010 | B0 | 8+8 | 333 | 8Imm | 33mm | 075 CI040 | 230 {25+25| 460 | 195mm l Smm | 22 |
Ci0h | 80 {12412 | 250 | B7mm | 33mm | 0.75 | £4:86 C1041 ‘ 230 |30+30 | 383 | 115mm | S0mm | 22 | £1020
C1012 | 60 [15+15 | 200 | 87mm | 33mm | 0.75 C1042 | 230 |35+35| 329 | 115mm | 50mm | 2.2
C1013 | 60 (18«18 [ 167 |87mm | Bmm | 075 |(+£143pp. CI043 | 230 (40+40| 288 | M5mm [ 50mm | 22 | {+ £173 pp.
C1014 | 60 (22422 | 136 | B7mm | 3mm | 0.75 + 084 VAD Cio42 | 230 | 110 | 209 [ 115mm | S0mm | 22 + £1.79 VAT)
C1015 | 60 (25+25 | 120 | B7mm | 33mm | 0.75 C1045 | 230 | 220 | 1.05 | 15mm | 50mm | 22
C10t6 | 60 |30+30 | 100 | B7mm | 33mm | 075 C10d46 | 230 | 240 | 036 ! 115mm | 0mm | 22
E:g:; gg ;;S g;? g;:: ;g:: 3;: @ A budget range of Toroidal transformers from the people backed by 25 years of experience C1050 | 330 [25+25] 660 | 130mm | 52mm | 28
109 50 240 125 | 870m | 33mm | 075 | ;upplvmg the high technology industries of avionics, telecommunications, efectro medical etc. c1o51 330 {3030 550 | 130mm | 52mm 28 [ £1190
g P L= — | ransformers constructed from highest grades of grain ariented sicon steel to give operation at CI052 | 330 |35+35| 471 | 130mm | 52mm 28
high flux density with very low iron fosses resuiting in high etficiency. @ A reduction of up to half i y
1020 | 100 [ 12+12 | 417 | 88mm | 40mm (1. 00 the weight and volume and radiated fieid as low as one tenth when compared with laminated C1053 | 330 140+40| 433 | 130mm | 52mm | 28 | (+ £1.90 pp.
C1021 | 100 | 15+15 | 333 | B8mm | 40mm | 100 | £570 ® Each i supplied with fixing kit and technscal information sheet  C1054 | 330 | 45+45 | 367 | 130mm | 52mm | 28 + £207 VAD
C1022 | 100 | 18+38 | 278 | 88mm | 40mm | 1.00 o e T Lot (7o o e e s e s e w0055 | 3300 1100 | 300 | 130mm | S2mm | 28
€028 | 100 222 | 227 | B | M | 100 | (v £103pp @ FoswnidfEiedonics]Lg GL51 9NX . Gl | a0 20 | 18D | 1%0nm | S2om | 28
C1024 | 100 | 25425 | 200 | 88mm| 40mm | 100 + £1.07 vaD Type Mains Voltage Secondary Volts VA Qty Cos7 4 330 | 240 | 138 | 130mm | S2mm | 28
C1025 | 100 (30+30 | 167 | B3mm| 40mm | 1.00 [ | | I [ I
CI026 | 100, 110 | 091 | B8mm | &0mm | 100 = e = i FREEPOST(UK onlyl: _ C1060 | 530 | 30+30| 883 | 145mm| 60mm | 38
C1027 | 00| 220 | 045 | 86mm | 40mm | 1.00 | —L L We pay postage on | C1061 | 530 { 35+35| 757 | 145mm | 60mm | 38 | £1560
1028} 1007 240 1042 1 88mm | 40mm | 100 ) enciose Cheque D PO. D Maney Order D e etand | CIO6Z | 530 40-40) 663 | W5mm | 60mm | 38

orders. Address your - cyog3 | 530 [ 45045 589 | MSom | S0mm | 38 | fe £205 pp.

NOTE: All types normally suppied with 240 Y prrmary 110 ¥, 220V or other | accesoBarciayearaho. [ ] L 11 1 [ 1 [T 1T 1 1] poveobe Sep W} C06t | 50 (5050 530 | uSmm| s0mm | 38 | o £268 vAD

voltage supplied on request T Name. - Lid, FREEPOST, | CI065 | 530 | 10 | 482 | 145mm| 60mm | 38 |
quoting your Access or Barclaycard number. Phone number 0242 41313 l Telellhune ™ = o sramp require R E'ectro.mcs o [;henenﬂam GL51 o

WW-021 FOR FURTHER DETAILS
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MAINS INTERCOM [N

=

+ VAT £5.70 per pair
NO BATTERIES, NO WIRES. Made to high
Safety and T2lecommunications Standard. The
modern way of instant 2-way communications
Just plug into power socket. Ready for use
Crystal clear communications from room to
room. Range V4 mile on the same mains phase

NEW! AMERICAN TYPE CRADLE

Amplifier with detached plug-in speaker.
Placing the receiver on to the cradie activates
on/off switch for immediate two-way conver-

sation without holding the handset Many

people can listen at a time. increases effi
ciency in office, shop, workshop. Perfect for
f calls, leaves the user's ha1ds free

with call bazzer and light indi . On-off
switch. Volume control. Useful as inter-office
intercom between office and warehouse, in
surgery and in homes, between house and
garage. Also useful as burglar alarm. 6 months’
service gua-antee. P&P £1.95. Also FM. 2-
channel modet £55.95 + VAT £840 + P&P
£2.15 per pair.

to make notes, consult files. No "holding on”,
save money and long-distance calis. Volume
control. Model with conversation recording
facilities. Price £20.95 + VAT £3.15, post and
packing for either model £1.65
10 days’ price refund Quarant2e
Barclaycard and Access welcome

WEST LONDON DIRECT SUPPLIES (WW)
169 KENSINGTON HIGH STREET, LONDON W8 6SN. TEL. 01-937 5548

—

onLy £18.95
+ VAT £2.85 + P&P £1.65
New improved battery operated Te ephone

105

MEMORIES MICROS
8 x 4116, 250ns K
8 x 4116, ceramic, 200ns .. £12.80
2708.. £3.25
2716.. £3.80
2532/2732.. £9.30
2114L, ceramic, 200ns .£2.99
6514, 200ns.... .£6.30
6116L, 200ns.. .. £28.15
(2K x 8 CMOS RAM., | data hold =
50pA)

8264 ~ 15, 150ns, 64K RAM ... £25.00
Floppy disc controller pPD 765 (8272)
.£28.15

Crystals - 5,6 and 10 MHz ......... £3.00
TTL delay lines, 100ns-10ns taps .£5.99

200ns-20NnS taps ooovioveceniins £5.99
All components guaranteed new, full Z80 S10/2.....
specification devices.

Quantity discounts available on 10+ of one device.
We can quote very competitive prices on any Japanese component. Try us.
Please add P. & P. 30p to orders under £25. Add V.A.T. to total.

BDS MICROSYSTEM DESIGNS LTD.

28 Pinewood Close, St. Albans, Herts AL4 0DS - Tel: St. Albans (0727) 31831

M
£S RO
76 TYP ND N
GE OF VA A
WA N\,go\jp\ 10 BOOOF T\_\REE P

m= TRANSFORMERS

1N CAPACITY BRINGS LOWER PRICES

“=d= A NEW SERIES OF
P.C.B MOUNTING

TYP SERIES SECONDARY RMS TYPE SERIES SECONDARY RMS | I'AMINATED TYPES
No. Volts Current PRICE No Volts Current PRICE
1X010  6+6 250 5X017  12+12 6.66 e
IX0l  9+9 166 5%013  15+15 5.33 TYPE SiRiEs SECONDAKY RMS |
30 X012 1212 l2s | g 48 160 5X014  18+18 4.44 £8 44 No.  Volts Current| PRICE
VE 1X013 15+15 1.00 . VE 5X018  22+22 3.63 . P2401 3+3 0.50
70x30mm  1X014 18 +18 0.83 «087p P/F 110x40mm X0 1E 25+25 3.20 +£1 43 P/P P2402 4.5+45 0.33
0.45Kg  1X015 22+22 068 |+080p VAT 1.8Kg 5X017 30+30 2.66 +£1 48 VAT P2403 6+6 0.25 0 92
1X016 25+25  0.60 SXpin 35+35 2.28 3Vl P2404 7.5+7.5 0.20(Va p
1X017 30+30 0.50 5X028 110 | 45 P2405 9+9 0.17) .2
5X025 220 0.7% | P2406 12+12 0.12 /
%xglo S+S g;g 5X0350 240 056 P2407 15415 0.10
X011 + i = P2409 20+20 0.07
50 2X012 12+12 2.08 £4 93 5X014 18+18 6.25
VE  2X0i3 15+15 1.66 . X015  22+22 E.11 P3401 3+3 1.00
80x35mm  2X014 18+ 18 1.38 «£1 10P/P 225 GX0lE  25+25 450 £10 06 P3402 4.5+4.5 0.67
0.9kg  2X015  22+22 1.13 |+ 090p VAT VB Expi7 30430 375 . 6 P3403 646 0.50 £l 91
2X016  25+25 1.00 110x45mm  8X0IE 35+35 1.2l +&£1 73P/P A1 P3404 7.5+1.5 0.40 .
2X017 30+30 0.83 2.2Kg XIRE 40+40 2.81 +£1 7T VAT P3405 9+9 0.33| +£30p P/F
2X028 110 0.45 i 1o 204 P3406 12+12 025 «33p VAT
2X029 220 0.22 220 1.02 P3407 15+15 0.20
2X030 240 0.20 a0 093 P3408 17.5+17.5 0.17
P3409 20+20 0.15
3x810 g+g 332 %g*gg ggg P3410 25+25 0.12
3X011 + . + |
3X012 12+12 3.33 35+15 4.28 P4401 3+3 2.00
80" 3X013  15+15 266 £54'1 300" 40+40 3.75 £1 166 P4402 4.5+4.5 1.33
90x30mm  3X014 1818 2.22 t£143P/F 110x50mm 45+ 45 3.5 +£1 73P/P l 2 P4403 6+6 1.00 £2 09
1Kg 3X015 Zg+2§ 1.81 +£1 04 VAT 2.6Kg % ]E +£201 VAT VR  P4404 175+715 0.80 .
3X016 25+2 1.60 . P4405 9+9 0.66 | +58u P/F
3X017 30+30 1.33 135 P4406 12+ 12 0.50 i 4
3X028 110 0.72 e — P4407 15+15 0.40
3X029 220 0.36 8.33 P4408 17.5+17.5 034
3X030 240 0.33 éég P4403 20+20 ggg
2 P441 25+25 5
4X010  6+6  10.00 500vx 5.55 £1553 M
4X011 9+9 6.66 l40;rt;>‘(0mm ):-_l igo + M{gbaz/P
4X012 12+12 5.00 g X024 LG 54 +
120v 3502 1212 2% | £6.38 Zcmr-g{ a2 22l ABOUT THE NEW LAMINATES
90x40mm  4X014 18+18 3.33 + Ll 43 P/P =k 4 . I.L.P. LAMINATED
1.2Kg 2%8}2 gg : %g gzg -ELITVAT me&é - — S LL.P. pnnted-circuit mounted mains transiormers have two
4X017 30+30 2:00 Only haif the weight and height of their laminated ";dep?g;ize‘;‘a8“3%5}2?;3??;53%2235? Cg::f;:)ed ty
4x028 110 1.09 equivalents. in choice of 110V, 220V . 240V pnimaries independent seco:danes can also be connected In series or
4%029 220 0.54 coded as follows: (Secondaries can be connected 1n series or paralll)el 1o give a wide range of output voltage /current
4X030 240 0.50 gg:all{gl Primary insent 0 in place of “X" intype number configurations. All are wound on split bobbins, eliminating
GOODS DESPATCHED For 220V Pnimary (Europe)insent I 1n place of "X intype r\}%eg ::ne:rg\‘:;enr-wmdmg screen. Breakdown tested to 2000
number i
¥ e Regulation - 3VA typically 21%; 6VA typically 15%;
For 240V Primary (U.K.)insen 2 1n place of X' in type number
WITHIN 7 DAYS OF Example — 120VA 240V 15+ ISV. 4A = 42013. (AL

RECEIPT OF ORDER -

FOR SINGLE AND SMALL QUANTITY ORDERS.

» CUSTOMERDESIGN ENQUIRIES INVITED. QUANTITY PRICE LIST AVAILARBLE.
« FREEPOST FACILITY (U.K. only). Simply send your order in envelope to FREEPOST to

and 91

address below. NO STAMP REQUIRED.

« TOORDER Enclose cheque/Postal Order/Money Order payable to I.L.P. Electronics Ltd or

value of order.

#= Also available from ELECTROVALUE and MARSHALLS.

(A division of
1L P ELECTROKICSLTD

FREEPOST 5, GRAHAM BELL HOUSE, ROPER CLOSE
CANTERBURY CT2 7EP - Phone (0227) 54778 - Technical (0227) 64723 - Telex 965 780!

% Now turn to our ads. on pages 90

1
|
|
|
|
quote your ACCESS or BARCLAYCARD account No. To pay C.0.D. add £1 extra to TOTAL : Debit my Access/Barclaycard Account No..
|
|
I
|

! To: .L.P. ELECTRONICS LTD. CANTERBURY CT2 7EP

Please supply Transformer(s) No.(s)
Total purchase price £.

Ienclose Cheque | |Postal Orders| |International Money Order

NAME
ADDRESS

Signature

WW - 077 FOR FURTHER DETAILS
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PRODUCTION POWER UNITS
TESTING Now available with

30UTPUTS
DEVELOPMENT

SERVICING

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

Valnodio

VALRADIO LIMITED, BROWELLS LANE, FELTHAM
MIDDLESEX TW13 7EN
Telephone: 01-890 4242/4837

WW - 061 FOR FURTHER DETAILS

Stocks of standard items
exceed a quarter of a million.
Individual units to the tightest

specilication made to order. Interface
Quartz
Devices

This technology is available now from Limited

Caewkerne (03601 71433
I'elex gb283 inface ¢

29 Market Street
8] Crewkerne
( Somerset Ta18 7)

WW-032 FOR FURTHER DETAILS
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Kego Taose
lontncks CLEAW

BY USING A

DIACROM
SPATULA

Manufactured in France
British Patents applied for

No other cleaner has all these advantages:—

-

. Only 100% pure. natural diamond grains are utilised

2. Blades are treated with hard chrome to reinforce the setting of the diamond grains. to
obviate loosening or breakaway during use. This process also prevents clogging of the
diamonded surface by residues resulting from use

All diamonded btades are rectified to ensure an absolutely smooth surface by eliminating
diamond grains which may rise above the surface. This eliminates all excessive
scratching during use

4. All diamond grains are rigidly calibrated to ensure a perfectly uniform grain size of either
200. 300 or 400.

5. The chrome gives a very weak co-efficient of friction and the rigidity of the nylon handle is
calculated to permit proper utilisation and yet pliant enough to avoid undue pressures on
highly delicate relays.

® Grain size 200. thickness 55/100 mm.. both faces diamonded. For quick cleaning of industrial
relays and swilching equipment. etc
Grain size 300. thickness 55/100mm.. both faces diamonded. For smaller equipments. like

telephone relays. computer retays. etc

® Grain size 400. thickness 25/100 mm.. one face diamonded. For sensitive relays and tiny
contacts. Two close contacts facing each other can be individually cleaned. because only one
tace of the spatula is abrasive

Sole Distributors for the United Kingdom
SPECIAL PRODUCTS (DISTRIBUTORS) LTD

‘81 Piccadilly, London W1V OHL. Phone: 01-629 9556

As supplied to the M.O.D., U.K.A.E.A,, C.E.G.B. British Rail and other Public Authorities;
also major industrial and electronic users throughout the United Kingdom.

WW 068 FOR FURTHER DETAILS

INTRODUCTORY PRICE £ L D@I
e CoOST
| | o
P <P RO

EREISTUNRE

O HOLDS UP TO SIX EPROMS Sead cheque or othical order tor
O SAFFTY INTERLOCKED TRA prompt delivery Telephone orders
O FAST LERASE TIME will be dispatched € O.D at no
O QUALITY STEEL CASE extra Charge

O MONEY BACK GUARANTEE Distributor enquiries welcome.

NORTHERN ELECTRONICS
S1 Arundel Street, Mossley, Lancashire Tel:  Mosstev (04575) 4119

WW 062 FOR FURTHER DETAILS

P.&R. COMPUTER SHOP

EPSON MX-80 80.GPs DOT MATRIX PRINTER WITH
SPECIAL INTERFACES. 3982 IBM /O PRINTERS.
VDUs, ASCII KEYBOARDS, ASR, KSR, TELETYPES,
PAPER TAPE READERS, PAPER TAPE PUNCHES,
SCOPES, TYPEWRITERS, FANS 4" 5" 6''. POWER
SUPPLIES, STORE CORES, TEST EQUIPMENT AND
MISCELLANEOUS COMPUTER EQUIPMENT. OPEN:
MONDAY TO FRIDAY 9am-5pm SATURDAY TILL
Tpm.

COME AND LOOK AROUND

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

www americanradiohistorv.com
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LANGREX SUPPLIES LTD

Climax House, Fallsbrook Rd., Streatham, London SW16 6ED
RST Tel: 01-677 2424 Telex: 946708 ~_RST

SEMICONDUCTORS S1 o 13 | i) ERE
I a AZ2U . b b b N377
AALl9 012 | aASZ1s 1.38 | BCI72 0.13 0.46 3§1 75 OAZ207  1.73 b 0.24 1.73 | 2N3773
AAY30 020 | ASZle 1.27 | 8C173 0.13 0.46 039 a 0Cl6 2.88 b 0.28 0.37 | IN3819
AAY32 048 | ASZI7 1.15 | BCI77 0.32 0.46 038 2.0 0C20 2.88 2. 0.29 4.60 | IN3B20
AAZI3 017 | ASZ20 .64 | BCI78 0.16 0.55 0.41 b 2 2.88 2.30 0.06 431 | 2N3823
AAZIS 017 | ASZ21 2.88 | BC179 0.32 0.55 460 ! 1,60 1.15 3 0.10 0.37 | 2N3%66
AAZI7 017 | AUNI3 288 | BCi82 0.35 0.58 258 b 3.45 2.30 IN4001  0.07 0.37 | 2N3904
an oo a2k en o s i s N bR
i bl [
ACI b b 3C213 1 0.62 . 5 2.30 1.38 0.10 0.64 | IN4039
ACI128 0.35 | BAISY 0.12 | BC2l4 0.13 0.62 5;2 1.27 173 0.18 0.13 0.29 | 2N4060
ACl41 032 | BAISS 0.13 | BC237 0.13 1.05 X 035 0.40 1.73 0.19 0.14 0.29 | 2N4v6l
ACI4IK  0.40 | BAIS6 0.12 | BC238 0.13 2.30 \87 0.35 0.40 1.04 0.52 0.08 0.29 2N4062
ACl142 032 | BAW62  0.06 | BC30! 0.38 1.73 N 0.35 0.40 1.04 0.38 0.05 0.58 | 2N4124
ACl42K 040 | BANI3  0.07 | BC303 039 | BDY60 316 | BFyso  0.29 3 0.0 0oC43 1.73 A 041 0.15 037 | 2N4126 b
AC176 0.35 | BAXI6  0.07 | BC307 0.13 BF115 0.40 BEYS] 0.29 MPSAD6  0.30 OC44 0.98 IiP33A - 0.62 INS401 015 IN2905 037 1 2N4286 017
AC187 0.32 | BC107 0.18 | BC308 0.13 | RFIS2 018 | BFYS? 0.9 MPSAS6  0.32 QC4s 075 | TiPda 077 1544 0.05 | 2N2906  0.24 | IN4288 021
ACI88 0.32 | BCI08 0.18 | BC327 0.14 | BFIS3 0.18 | BFYes 035 MPSUO1  0.61 0C71 0.63 | TP4LA 051 15920 009 | 2N2907 024 | 2N4289 0.2
ACY17 150 | BCI09 0.18 | BC328 0.14 | BI154 020 | Rryoo 109 | MPSLO6  0.75 ocr2 1.15 0. 15921 0.10 | 2N2924 030 | 2NS457  0.37
ACYI8 132 | BClI3 0.17 | BC337 0.14 | BF(59 0.20 | BSXI9 031 MPSUS6  0.79 ocT73 1.15 0. 2G30 115 | IN2925 025 | 2NS458  0.37
ACY19 127 | BCll4 0.17 | BC338 0.14 | HEF160 020 | BSX20 031 NESSS  0.52 0C74 0.81 0. 2G302 115 | 2N2926 017 | 2N5459 037
ACY20 127 | BCLIS 021 | BCY30 144 | BFI67 028 | BSN21 033 NKT40]  4.03 QacTs 0.75 0. 26306 115 | 2N3053 030 | 25017 1150
ACY21 1.32 | BCll6 0.22 | BCY3} 1.73 | BFi73 035 | BTi06 138 | NKT403 2388 0C76 115 0 2N404 150 | 2N3053  0.63 | 25019  13.80
ACY39  2.8% | BCII7 026 | BCY32 173 | BFi77 0.40 | BTY79400R NKT404  2.53 0oC77 1.15 0. 2N696 037 | 2N30S5  0.75 | 25026  28.75
ADI#9  0.86 | RClI8 021 | BCY33 127 | BFI78 0.40 230 | 0a5 1.38 0C81 0.75 0. 2N697 037 | 2N3440  0.8) 25103 1.73
ADI6) 040 | KCI2S 0.21 | BCY3+ 115 | BFI79 040 | BU205 1so | OA7 0.69 OC8IZ 138 0. IN698 0.37 | 2N3441 098 | 28302 2.30
AD162 0.40 | BCi26 6.21 | BCY39 391 BF 180 0.32 BU206 1.73 0Al0 0.63 0C82 1.04 0. 2NT705 1.44 | 2N342 144 25303 1.73
AF106 040 | BCI3S 0.17 | BCY40 322 | BFISI 032 | BU208 230 | OAY7 0.14 0C83 0.92 0. 2N706 0.29 | 2N36l4 253 | 25322 4.03
AF114 0.86 | BCI36 022 | BCYs2 035 | BFI& 035 | BYl00 046 | OA70 0.29 OC84 0.92 0. 2N708 029 | 2N3702 0.3 | 25324 1.03
AF11S 0.86 | BCI37 0.22 | BCY43 035 | BFI83 032 | BYI26 015 | OA79 0.14 oCl122 316 0. 2N930 029 | 2N3703  0.13 | 2§70 2.30
AF116 0.86 | BCl47 0.14 | BCYS8 022 | BFI84 032 | wyi27 016 | OA81 0.20 OCI123 230 0. 2N1E31 035 | 2N3704 013 | 287454 1.09
AFI17 0.86 | BCl48 0.14 | BCY70 020 | BFI8S 035 | BzXel 020 | OAssS 0.20 OCl39  3.45 0. 2N1132 035 | 2N3705 013 | 25746A  1.09
r:lljlé') tl)?g nglgg g}; BCY7Y 021 | BFI94 0.16 | Series 0490 0.09 OCl40  4.60 0. INI1302 138 | 2N3706  0.13
Wb KN SRSt M Gl Eoen (G SR S ik R |8
ALZ11 460 | BCISY 0.15 | BDIIS 048 | BF197 0.16 %‘;{‘sﬂsw 0.69 0A20 017 0171 1.4 0. N30 LIS | 2N3709 013
Alg\Z}g ‘:.g‘l) gg% g.:; BID121 1.96 BF200 0.46 CRS306 052 0A202 0.17 0OC200 1.73 0. 2N1306 1.73 2N3710 0.12
) . - BDI23 322 | BF24 0.29 | CRS3 40  0.86 0A2ll 1.73 | 0C201 2.88 0. 2N1307 127 | IN37TULL 0.2
ASY27 1.04 | BCI7t 0.12 | BDI24 2.30 Bl-244 0.32 0aZ200 173 0C202 3.16 0. 2N1308 201
VALVES E130L  19.39 EFg6 174 GXUI 16.10 Cs7 1.38 QYS-3000A UL84 1.38 HOWS 8.83 12BE6 2.79 5670 5.18
EI80CC  8.86 | LI89 184 | GXU2 2843 | PC900 1.38 33391 | UM#0 L1s Siu2, Ler 1 ogBi7 129 | 5675 I
Al83+ 1035 | E180F 7.83 | EF91 2.07 | GXU3 3049 POCB4 1.15 | QZ06-20 30.48 6DK6 3.00 12BY7 311 5687 .
A2087  13.58 | EI8CC  9.90 | EF92 6.68 | GXUs4 32077 PCC8S 1.38 10 575 | UY4l 1.4 6DQ6B 469 | 12L) 19.67 | 5696 ]
A2134 20.13 | EI86F 12.58 L¥93 1.15 GXUSO 1725 PCC8# 1.38 R17 1.89 Uy 1.20 d 6EA! 3.38 12ZE1ITT 19.26 5718 7.87
A2293 8.62 | EI88CC 9.40 | EFS4 1.24 GY301 316 PCC89 1.56 R18 4.89 VLSe31 15.24 4X150D 2875 6EBS 2.44 12E14 34.50 5725 5.62
A6 1763 | EsOL 2588 | EF%S 627 | GZ32 144 | PCCIE9 161 | RI9 138 | XGI-2500 42.04 | SB254M 2302 | GEW6 173 1 13E1 1mes | 5726 3.62
g;(le) 13'3 E28CC  9.02 | EF98 143 | GZ33 1.60 PCCES 151 | R20 1.66 XG2-6400 SB25SM 2312 6F6 202 | 94 875 | $727 5.42
R £288CC 1854 | EK183 0.92 | GZ34 2.88 PCCBO6  2.07 | RG3-250 35.77 11350 | 5C2 74.75 6F23 1.84 | 19515 10,25 5719 514
H EAS2 2369 | EFI84 0.96 | GZ37 4.60 PCES: 2,07 | RG3-250A 37.49 XGS-500 28.52 | SJ180E 1380.00 61-28 1.33 24B9 55.20 5751 4.80
AZ3] l-lf EA76 2.30 EF804S  12.65 KTé1 4.02 PCF8¢ 1.15 RG3-1250 36.23 XG2-6400 SR4GY 2.30 6F33 29.90 30C15 184 5763 4.66
AZ4] 132 | EABC80 1.38 | EF80SS 12.65 | KTé6  11.50 PCF82 1.15 | RG4-1250 43.93 . 106.15 | SU4G 3.86 6HI 1438 | 307 1.84 58144 4.28
BK448 11027 | EAC9I 0.92 { EN9%0 1.61 | K188 13,80 PCF86 1.84 | RG4-3000 89.64 NRI-1600A SU4GB 290 SHIN 121 30CI8 1.84 40 5.06
BK484  149.09 | EAF42 1.44 | EKS0 1.24 | KTWe6l  2.02 PCF8? 1.84 | RR3-250 53.54 38.53 | SV4G 1.75 613N 1.21 30FS 1.93 5842 13.90
gggtllo iizl EAF801 202 | EL32 173 | KTWez  2.02 PCF200 3.74 | RR3-1250 94.83 XR1-3200 93.15 | 5Y3GI 098 6116 173 | 9FL12 128 58764 19.55
0TS 8013 EBd41 2.30 ;}BST“ 1.22 '&{3‘75’ lg.ga PCF20l 245 | SIIEI2  40.25 XR1-32004 573 1.73 6]4 610 | 311012 207 5879
a b EBocl 1.01 el ;4 i S"J uaosg s {‘(;FBGI L4 | Si30 3.45 ) 9315 | SZ4G 1.75 61: 6.21 0°L1s 184 5886 12.08
Bhiz Q85 | EBCH 202 El,;.\ u 1.16 :lm] o ) 1480% 219 | S1301 4.03 NR1-6400 SZAGT 175 GL N 8.07 | 31 115 5963 338
518 T EFE;I 1.44 i 6 .84 0 130 })2:1 84 134 S1V280-40 . 102.01 6-301.2 1.79 6K 4N lga 30L15 2.07 5965 4.00
e R I;l;C 1 ‘1)_26 b 41 ;.4; :}gogﬁ o W;Hum .gd , 1. XR1-6400A 6ARY 1.44 6R6GT I.73 30L17 207 6005 5.62
e PRl 90 .97 La2 .gs 18083 11‘93 &g 808 184 | STV280-80 ) 164.23 | 6AB7 1.73 6K7 1. 3074 106 0?1 513
02 ERI80 0.58 Eu” 2 Midog 1% PCL8 5;5 21.15 YDI120 264.50 | 6AC7 1.61 61}:? 2.02 0r19 1.38 6057 4.02
s a Eu::s; 1.44 1.83 4.03 s 6 el P( tsa 2.30 | susl 2.88 YDI240 366.62 | 6AI4A 1.84 6K D6 7.31 30PL1 2.88 6058 12.47
ChLS &= BF8 097 | ELS4 545 MB8097 K PCL84 115 | SU4z 10.35 7759 19.32 | 6AG7 236 616G 2.88 0PLI4 193 6059 4.60
: e EBL3] 2.88 EL86 2.88 MB8098 5.50 PCL8S 1.24 I'D03-10 32.78 ZM1000  6.03 | 6All6 5.52 61.6GA 173 0PLIS  2.07 6061 1.89
CY3i LIS | ECO 128 | EL90 110 | M8099  S98 | PCL8  1.24 | TDO3I0E32.78 | ZMI00L  6.19 | 6AKS 415 | 6LEGT 224 | 35y 069 | 6062 431
CIK 2130 | EC9) 8.69 | EL91 821 | M8100 9.49 PCL805/8S £.24 | TDO03-29F 33.93 7AM1020 1083 | 6AK6 281 6L6GC 288 | 540 0.81 6063 1.20
cs?\ ;;;g Lg; 3“1),;3 Eli?ze 2;2‘1) mg:;g 3;; }:xr)ioo 404 | 34.50 M1021 1017 | 6ALS 1.01 sL7 230 | 75B) 5.38 664 854
a b g I F06-40N 3140 | TT21 14.16 ZMI1022 1060 | 6AM4 2,65 6N2I 121 | 750, 270 6067 102
E 4.02 FEL.360 9.77 AMB140 5.17 PFL200 207 | TI22 18.98 ZM1023 .81 | 6AMS 8.21 6N3P 1.2l 85A] 8.63 6072 5.80
102 | EL500504 216 | MEl4l e 5.52 PL36 138 | ITI00  59.51 ZMI040  22.26 | 6AMSG 2.07 6N7 173 | g3 278 6080 788
2.30 EL509 3.63 | M8l 7.77 PL8I 1.38 | TY2-125 69.01 ZMI04] 1916 | 6ANS 4.45 6P25 114 WAG 14.90 6097 AXBXL
1.00 | ELB2I 1146 | M8la4 43} [RETEN 138 | TWa.400 74.07 ZMI042 2044 | 6ANSA  3.97 6Q7 253 | Gav 14.90 46.00
082 | EL822 12,55 | MB8I49 586 PL82 138 | TY4.500 10144 ZM1051 100.05 | 6AQS 1.10 6R7 207 | gpc1 2.81 61464 1030
101 | LEM34 5.75 | M8lel 9.11 PL83 255 | TYS-S00 178.25 IB3IGT ~ 2.58 | 6AS6 573 65A7 1.67 | oG 16,22 61468 812
136 | EMB0 1.26 | M8162 1036 PL84 1.24 | TY6-800 181.70 1B24 11.50 | 6AS7G  9.49 65C7 173 | gV 1750 61598 17.27
138 | EM8I 115 | M8I63 517 PL504/S  1.61 | TY6-50003 13354 28.75 | 6ATe 0.98 6517 184 | 924G 14.90 6189 10.03
230 | EM84 115 | MBI9O 529 | PL50S 2,07 . 337.51 | k63 5730 | 6AUSGT 497 88t17 1731 924y 14 90 6201 5.28
207 | EM8S 144 | MBI95 4.25 PLS03 3.73 | TY6-5000B IRS 1.21 | 63 1.24 6S17 1.84 | g5y) 7.48 6442 17,25
1.88 | EMS7 173 | M819%6  7.47 PLSIO 3.73 ) 64. 185 046 | 6AVSGA 452 65K7 150 | j5pp2 347 68838 12.77
1027 | EN32 1628 | M8204 6.57 PL8ot 1.27 | TY6-5000W IT4 0.46 | 6AV6 0.98 65K7GT 3.8 | 50333 6.39 69
190 | EN9I 204 | MB212 1247 PL802 3.40 i 290.9 24815 1150 | 6AXSGT 357 6SNTGT 1.8 | 5002 221 7025 27
2.02 EN92 6.18 M8223 3.80 PY33 127 | TY7-60004 20394 21.85 1.73 65Q7 1.50 150C4 275 7551 6.45
2.59 | EYSI 2,02 | M8224 4.66 PY8| 0.97 ) 357.4 243 2070 | 6B8 2.02 6SR7 1730 o 21.85 7586 11.66
124 | EVEI 1.89 | M8225 2.99 Pys2 0.92 | IYy7-6000% D21 2.94 | 6BAG 115 6557 207 | %23aB 102 7587 20011
138 | EY83 202 | M8248 1332 PY83 0.81 ) 286.33 2E26 1534 | 6BA7 5.89 6USG 230 | go3 11,50 7609 36,57
173 | EY84 10.57 | MUI4 1.73 Y88 101 | TZ0 17.25 242 89.70 | 6BASA .31 6U8 092 | go3 2300 7868 504
230 EY86 0.96 MX119  58.65 PYSOOA 2,07 | L1820 2.88 2]55 239.97 | 6BC4 4.27 6L'8A 138 807 43) 89S 13.25
132 | EY88 202 | MXI23 6785 PY809 097 | Ul 15.81 2J70A  270.25 | 6BE6 12 6VEGT 184 | gjja 1832 8005 75.03
138 | EYS00A 223 | MXI45 5865 PYSG1 097 | U5 1.33 2708 41834 | 6idil6 1.75 6X4 138 | g12A 18126 8068 633
1.44 | EY802 94 | MXISI 1725 | QQV026 14.44 | L2 1.66 2K25 4025 | 6BJ6 121 6NSG1 097 | gi3 85,87 8122 w011
147 | EZ3S 97 | MNXIS2 13570 | QQVD3-204 U37 1035 34002 57.50 | 6BK4 1.8 787 196 | 4337 128.80 8136 348
115 | EZ40 144 | MXI61 16675 ) : UARC80 1.4 35002 6325 | 6BL6 97.75 1CS 340 | geon 1523 8417 676
173 | EZ41 144 | MXNle3 2311 QQVD6-40A UAF42 1.4 375 270 | 6BLIGT 4.4 7Ce 2.60 1 g72 21.47 18042 8.63
115 | EZ80 0.96 | MXl64 2588 47.15 | UB41 144 3B24 9.20 | 6BME  97.75 7 230 | 92 5.01 18045 12.06
1.73 | £z8) 09 | MXI66 14260 | QQVD7-5060.66 | UBC4l 1.73 3R28 8.63 | 6BN6 1.89 7R 173 | 9314 1607
1.61 EZ90 1.38 | MX168 4830 QQZ03-20A UBF89 1.38 3329 1050 | 63Q7A 128 787 1.98 1624 2.59 Tested
1.28 Fa1.500 288 | N7§ 10.35 59.80 | UCC84 1.26 3R240M  17.25 | 6BR7 4.60 Y4 1.84 1625 1.96 Ex-Equipment
138 | Fwi800 2.88 | OA2 236 | QQZD6-40A UCCes 138 3B24IM 1725 | 6BR8 2.02 774 2.13 1 05 8.00 4CN2508° 575
1.02 Gl 371K 41.40 | OA3 5.69 i 55.10 | UCF80 1.32 3C23 18.73 | 6BST 1.60 11E3 60.82 | p2E 30473
316 GSSIK 12,65 | OA4 4.02 QU3 14.38 | UCH42 1.38 3C45 28.18 | 6BW6 1.60 12AT6 138 42120 30475
3.45 G130.2M 18.42 OB2 1.44 QV03-12 513 UCHSI 2.67 ICXI100AS 6BW'7 1.75 124717 1.01 §544 62.10
230 | G2402D 1285 | ORB3 2.20 Vo4-7 288 | UCL&2  1.20 23.00 | 6BNXIGT  5.70 12406 297 | 5545 67 85
2.30 G400.1K 19.28 | OC2 3.04 QV05-100 UCL83 1.66 3E29 29.67 | 6B76 2.73 12AL7 0.83 $S51A  106.03
173 N4 862 | OC3 2.20 12222 U4 115 354 1.26 | &4 1.01 12avé S552A  143.3% ‘
5.75 | GN4A 862 | OD? 220 | QY365 S7.06 | Lr42 144 3V 138 | CBe\ 2.86 12487 . S5534 25910
2.8 | GSlée 1035 | OZ4 184 | QY3125 61.02 | UF80 1.66 4653 29.15 | 6CD6GA  5.83 124X7 Lot | 5a40 6.45
0.92 GTIC 1438 | PCB6 1.61 QY4250 70.16 | UF85 1.66 #1254 4199 | 6CG7 2.62 12AY7 1.69 S653 393
1.03 GUSO 14.31 | PCB8 1.61 QY400 BO44 | UFE9 1.66 42504 41.99 CH6 9.78 12B4a 362 | 5651 2.65
0.92 GLUsI 13.62 | 1COS 149 QY5500 168.83 | ULd4] 2.88 4-400A 5205 | eCLe 442 | 12BA6 2.52 |
7495 0.84 74136 0.59 | 74175 117 | 1BA480Q 112
| INTEGRATED CIRCUITS 749 0.94 74141 10 | 74176 133 | TBASXQ 2.65
7400 0.18 | 7423 0.38 | 7460 021 | 7497 362 74142 264 | 74178 1.56 TBAS30  2.28
| BASES CRTs ;4812 0.50 7425 035 | 7470 0.4% | 74100 1.77 ;4143 2.9 | 74179 1.56 1]_{“\34011 g;g
S § 4 0.20 | 7427 035 | 7472 0.38 | 74107 0.52 4144 2.99 | 74180 138 BASS0Q 3.
| B7Gunskinea 025 | ZA01 3781 saDri o s02s | vERIMA 920 | 7403 020 | 7428 0,50 | 7473 043 | 74100 08y | a5 105 | 7e%0 2019 | TBA%OCQ 370
B7G skirted 035 | 3gp) 1130 | sepi iicol Vicrsizs hncsokl %04 0.21 | 7430 0.20 | 7474 0.44 74110 0.59 74147 130 | 74191 2.19 TBA673 252
B9A unskiried  0.25 | 31ypy 375 | Chia 600 | VCRSIZC 1150 | 205 0.21 | 7432 035 | 7475 0.62 | 741 0.8 74148 202 /4192 219 TBAT00  1.75
BOA skirted 035 | 3EGI 805 | SEprea )28 d 7406 0.49 | 7433 046 | 7476 0.48 | 74116 213 74150 2.07 | 74193 2.19 TBA720Q 2.65
[nt Octal 040 | 37p7 690 | SUby " 1600 | Tube Bases 7407 0.49 | 7437 0.37 | 7480 0.64 | 74118 1.15 74151 1.08 4194 1.4 TBATS0Q 2.38
Loctal 0.63 | 3Gp1 6.90 3875 | Priceson 7408 0.23 | 7438 037 | 7482 0386 | 74119 1.77 74154 2.07 /4195 1.38 TBASOU  1.38
Nuvistor base  0.86 | 3jp) 920 | DOi32 2140 | apnheation 7409 0.23 | 7440 0.37 | 7483 115 | 74120 0.95 74155 1.04 /4196 1.58 TBA920 334
8 pin DII. 017 | 3, 920 | Di3o: 3568 il 7410 0.20 | 744) 1.04 | 7484 121 | 7412l 0.49 74156 104 | 74197 1.55 IBAS20Q  3.3¢
14 pin DI 0.17 Bl 1150 | Ditr11 78’20 7412 0.33 442 0.83 7486 0.45 74122 0.71 74157 0.86 74198 3.11 TBAGONQ 3.34
16 fin DIL 020 | W 7k || DN 20 7413 037 | 7447AN 135 | 7490 0.69 | 74123 136 | 74159 2.53 4199 2.64 ICA2700) 3.34
Valve screening IRPI 402 | VCRI3E 1190 7418 037 | 7450 0.21 | 749 0.94 | 74128 0.67 74170 2.76 6013N 2,02 FCA760A  1.59
cans ail sizes 035 | 3wpl 2300 | VCRI18A 1438 74 0.37 | 7451 021 | 7492 0.69 1126 0.67 74172 5.06 [AAST 265
: : 7420 0.21 [ 7453 0.21 | 7493 0.69 | 74128 0.72 74173 1.63 [AA630S  4.02
| 7422 0.23 | 7454 0.21 | 7494 0.94 | 74132 0.83 | 7417 184 | TAAT0 450
;:ei::??uo"inbgu:;n'(ie:_'s; (():,V:Iigs.::'i!:ge and packing valves and semiconductors 40p per order. CRTs £1. All prices include VAT, Telephone 01-677 2424/7
In some cases prices of Mullard and USA valves will higher than those advertised. Prices correct when going to press. £e|8?)69é16708
Account facilities available to approved companies with minimum order charge £10. Carriage and packing £1 on credit orders. ’ .
Over 10,000 types of valves, tubes and semiconductors in stock. Quotations for any types not listed. S.A.E. Open to callers Monday-Friday 9 a.m.-5 p.m.
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Voltstah.
The simple
answer to your
current problem.

If you are experiencing random faults and failures in your
microprocessor-based equipment, they are probably caused
by voltage irregularities. Even dedicated supplies may not be
the answer - they will stitl suffer from momentary voltage
transients and power supply breaks.

Galatrek have the simple answer. A plug-in VOLTSTAB
Constant Voitage Transformer. Reliable, efficient and
economical, the Galatrek VOLTSTAB offers you:

@ Output stabitisation to + 1% from mains input fluctuations
of + 20%

@ Transient attentuation

@ Momentary power back-up

Available ex-stock from regional stockists in a choice of power

ratings from 250VA to 5kVA, the Galatrek VOLTSTAB will

keep your sensitive electronic equipment running smoothly.

Both the factory and the regional stockists throughout the UK

will assist you technically to ensure you match the VOLTSTAB

unit exactly to your requirements.

Mr R Koffler, Galatrek International, Scotiand Street, Llanrwst,
nr Colwyn Bay, Gwynedd LL26 OAL, North Wales, Great Britain.
Tel No: 0492-640311/641298 Night Service: 0492-30592
Telex: 617114 A/B Galahu

Voitstab is the Registered Trademark of Galatrek International

ALATREKZ#)

INTERNATIONAL \,,

Please send me the 18 page Galatrek VOLTSTAB
catalogue, which includes details of your Mains Filters
and Standby Power Supplies.

Name: _
Position: _ _ _
Company: __ P
Address:

TelNo:
‘ Trade [ OEM [ (please tick where appropriate) ww

(-

TEST INSTRUMENTS

THANDAR-

DIGITAL MULTIMETERS (LED)-
PDM35. £39.68 DM235. £60.38
DM350 . £83.38 DM450 £136.85

DM235, DM350, TF040 ....... £5.69
TF200, TP600, SC110........... £5.69

Rechargeable Battery Pack:
DM235, DM350, DM450...... £8.63

DIGITAL MULTIMETERS (LCD): SCIT0. s £8.63
TM351.£113.85 TM352..£57.44  Universal Test Lead Set.... £11.27
TM353.. £96.60 TM354..£45.94 4oy PrODE oo £34.44
FREQUENCY METERS:

$2M200'557'27 TF040 . £126.50 g:)onbneector Pack (PFM200} .£11.27

200 . £166.75
For SC110, ,

PRE-SCALER: TP600........ £43.43 | o' SC110.TFO40, TF200)
OSCILLOSCOPE: SC110. £159.85 X10 £8.86
PULSE GEN.: TG105......... £97.75  Sprung Hook/Trimmer Pack
FUNCTION GEN.: TG100.. £90.85  (FOrSCI10).ccccvnciinnnn £2.88,

Instrument Case................ £10.29 SERVICE MANUALS (each)
Bench Instrument Rack ... £22.94 s £3.00
Carrying Cases: *No V.A.T. on manuals

DM235, DM350, DM450...... £8.86

PDM35, TM354, PFM200 .... £3.45 All prices include V.A.T. For
TM351, TM353, TF040 ........ £6.84 orders over £20, p. & p. FREE
TF200, TG105, TG100 ......... £6.84 (U.K.); under £20 p. & p. £1
TM352.... £2.01 SC110..... £8.86 (UK.}

Mains Adaptors: All prices correct at 1-4-81. E
PDM35, DM450, PFM200.... £6.69 & OE.

Many more instruments available in the LEADER and TMK
ranges
Send for catalogue 30p (including postage)

Cash with order

DAROM SUPPLIES

Open: Monday to Friday 9 a.m.-5.30 p.m.

4 Sandy Lane, Stockton Heath
WARRINGTON, WA4 2AY, CHESHIRE

Telephone: {(0925) 64764

WW — 065 FOR FURTHER DETAILS
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Watch our Television

Television is the leading magazine for enthus
iasts and professionals embracing all aspects
of servicing, fault finding, construction and
new developments.

In this month’s issue
RANK BEGINNERS

The recent Rank T20/T22 colour chassis,
the only U.K. TV chassis to make use of the
Siemens-type switch mode power supply,
is understandably leading to a great deal of
apprehension on the fault finding front! We
take a look at the systern and discuss the
various difficulties involved.

plus!
%*COLOUR PORTABLE RECEIVER-Part2
* Dealing with AFC problems!

TELEVISION

Keeps you in the picture! Juneissue 70p

- vwaanaamericanradiohistons caom,
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L.J. ELECTRONICS LIMITED

MICROELECTRONIC AND MICROPROCESSOR SYSTEMS FOR EDUCATION

Send for details of our.

* Microprocessor Systems
* Peripheral Hardware

* Test Equipment

* Digital Patching Systems
* Analogue Patching Systems
* Laboratory Power Supplies

L.}. ELECTRONICS LTD.,
9, Francis Way,
Bowthorpe Ind, Est.,
Norwich.

NR5 9JA.

Tel: Norwich 746340
Telex: 975504

£/

WW - 042 FOR FURTHER DETAILS

Crimson modutar audio amplifiers feature: ‘[_ow values The Crimson range ?_f Iadmplifierr] n;]odﬁleshare bgih 0 verly gig;].r]slagdargs and havedeargecli zn snviablg
: 2 7 : reputation in every field to which they have been applied. e boards come ready built and teste

o.f transient and sreadysrare dIStogtlons ‘Envelope dlSto_" {guaranteed for two years) and can be used to advantage where high quality signal amplification s required.
tion (below 500 Hz) less than 0.05% fgon-board electronic The power amplifier modules range from B0WRMS to 310WRMS with up 1o twice this amount in bridge
prorection ‘P, C.B. pin and edge connector termination r(r;ode‘ All fealur_edsubslantial heatsink brackets which can be botted to any available heatsink or the

., : - ’ rimson purpose designed types. Input sensitivity is set at 775mV and power supply requiraments are
‘FJI/.IBHQG Ofco”"pllmenrary c_omponents, ie.P.S.U. S, catered for by one of the three Crimson toroidal power supplies. The Pre-amplifier module (CPR1} is
heatsinks etc. available from Crimson. basically a phono amplifier with sophisticated circuitry incorporating R.1.A’A. equalisation. Also on-
poard is auxiliary amplification for tape and tuner inputs. A separate module {MC1) is also available and
gives the required boost for low output moving coil type cartridges. External components raquired are
potentiometers for volume and balance, switches for signal routing and a regulated £ 15V D.C. power
source {REG1). Complimenting this range, are the electronic crossover modules X02/X03 which, with a
special mutingboard (MU1) can be incorporated in all types of active speaker systems.
Numerous applications are possible with Crimson modules. For example, a complete Hi-Fi Pre & Power
amplifier of 40-125WRMS/channel can be built using our Hardware kits (see Hobby Electronics review,
August 1980). Alternatively, Mono or Stereo slave amps of up to 500WRMS can be built into proprietory
flight cases, while other uses include active loudspeaker systems such as designed by R.I. Harcourt in
Wireless World October/November 1980. Further details of how to use the modules are contained in the
Users/Application Manual availableat £0.50.

FR

Staw

CPS! 50mm vl 11008 175my 00035 1 5Hz 50Kh/ 1 3081 BO
“ Evgs 100 XuhS 1108 775mv 00U35*. 1 5H SOKnzt 30R. 80 120
6 CPS3 100 3ovgus 1008 15ew 0 0035 15H, BOKhe 1 Ja0n 80 .
85 121 CPS6 150mr M1 30vf 11008 175mv 00035% 1 5Hs S0Khz( 30B1 8O0
125 CPS6 150mmifFM 3OV h 11008 175my. 0003% 1 6Hz S0Knr 1 398 80
250 CPSE FM2 Suv 11008 T7hmv ) 0035 1 GHr 50KN 0 JdB 161 -
Quiput 775mV  REG) I WdB 2 8mvfAMS 0008 20m7 20k07 138 &
Qutput 2mv REG! 6548 10uvf150 008 s 20Kns 120
X02 x03  Outoul 775 2500mv  REGY 4 _ 908 o1 X ove poynts 50

@ 7 15mv 0 50 -2
“Power output is quoted WRMS and is given tor two modules run p_ff the same power supply. Higher
powers are obtainable if using one module per P.S .U or if using a stabilised P.S . U.

e oot | —

c:::’soxém t19%  SOmm anywheren the UK. COD
P! 150vA| 100rnm: 20

Spssé‘éww ' ‘2m 1m 3% £1.00extra. (Limit £100)
REG) 1930 FM! 136 00

Export - Pay by Access
Master Charge, Visa <

M2

Pre Amplitier

CPR1 Xx02 190 Fre iy
CPAIS x03 12835 Power Ay 90 o
MC1 T hecmal Cutuniy pu
s o &
N\

Please check prices with our sales
department from the 1st April

E CrimsonHekirik &S

9 C_AYMILL ROAD, LEICESTER LE4 7JJ, ENGLAND. Tel. 0533 761920. Telex 34694 Chamco G CRIMLEK:/

wwwaLamerticanradiohistens. com
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POPULAR FRONT
IN POWER

Probably Europe’s most popular bench power supply
range. More than 50,000 in use. Nine models to choose
from (most with NATO stock numbers).

The Farnell L series feature large recessed meters,
constant voltage or constant current, overload and
short circuit protection, coarse and fine controls, a
separate output switch and LED indicators for mains on
and current limit.

THEY'RE EX-STOCK TO0O!
Maodels available:

L50-05 0-50V, 0.5
o1 030018
uo-s¢c a  0.10V.3A
130-2  pamvaa
105  p30V.5
mza0cc  pa2w.10R

LT50-05 (twin) 2x0-50V,0.5A

2x0-30V,1A

2x0-30V,2A

LT30-1 (twin) 7

LT30-2 (twin)
*with adjustable overvoltage protection

For quick delivery or specs. and prices contact

FARNELL INSTRUMENTS LIMITED
WETHERBY - WEST YORKSHIRE LS22 4DH - TELEPHONE 0937 61961
TELEX 557294 FARIST G
or Harpenden (05827) 69071

WW - 014 FOR FURTHER DETAILS

MICROCOMPUTER COMPONENTS

WIRELESS WORLD JUNE 1981

LOWEST PRICES — FASTEST DELIVERY
DEVICE PRICE | DEVICE PRICE | DEVICE PRICE
p eV o REE. A

CPUs 74LS15 015 | 74LS379 0.56
6502 550 | 74LS20 0.14 | 7415386 0.29
6800 382 | 74LS21 0.15 | 7405390 0.68
6802 574 | 74LS22 0.15 | 7405393 0.61
6803 1453 | 74LS26 019 | cmos
6809 12,00 | 74LS27 015 | 4000 0.14
8085A 8.02 | 74LS28 017 | s001 014
Z80CPU 4.00 74LS30 0.14 4002 0.14
Z80A 5.92 741532 0.14 4006 0.85
SUPPORT CHIPS 741833, 017 | 4007 0.18
6520 3.15 741537 0.17 4008 0.75
6522 5.06 741538 0.17 4009 0.39
6532 7.75 741540 0.14 4010 0.47
6821 1.93 741542 0.40 4011 0.17
6840 5.87 | 74LS47 042 | 4012 023
6850 195 | 740548 070 | 4013 042
6862 7.09 | 74LS49 062 | 4014 078
6871A1T 2090 | 74LS51 014 | 4018 080
6880 1.07 741554 0.15 4016 0.34
6887 0.80 7415855 0.15 4017 0.68
8212 225 | 74LS73 022 | 4018 075
8216 195 | 74LS74 019 | 4019 044
8224 250 | 74LS75 030 | 4020 082
8228 420 | 74LS76 022 | 4091 088
8251 4.75 74LS78 0.25 4022 0.84
8253 10.00 741583 0.54 4023 0.23
8255 402 | 74LS85 0.77 | 4024 0.49
280 CTC 490 | 74LS86 0.18 | 4055 0.19
ZB0A CTC 613 | 74LS90 0.36 | 0% 128
Z80 DMA 1152 | 74LS91 031 | 4097 0.44
Z80A DMA 17.25 | 741592 040 | 4028 080
Z80 DART 7.20 | 74593 0.39 | 4031 185
Z80A DART 7.67 | 74LS95 048 | 4033 1.70
Z80 PIO 4.00 | 74LS109 0.26 | 4034 1.99
Z80A PIO 440 | 745112 0.26 | 4035 105
Z80 S10-0 2011 | 7408113 026 | 4038 278
280 S10-1 2011 | 74LS114 026 | 4039 295
Z80 S10-2 2011 7415122 0.45 4040 0.83
Z80A SI0-0 2417 | 74L8123 057 | 4041 080
Z80A SI0-1 2417 | 74LS124 107 | 4042 068
Z80A S10-2 24.17 7415125 0.29 4043 0.78
MEMORIES 7415126 029 | 4048 0.78
2101 368 | 7405132 051 | apas 170
2102 254 | 745136 0.29 | 4046 095
2114 200ns 7415138 040 | 4047 098

Low power 1.35 7415139 0.40 4048 0.54
2708 173 | 74LS145 078 | 4049 034
2716 {5v) 2.67 741.5148 1.13 4050 0.37
2732 or 2532 759 | 74LS151 035 | 4081 078
4116 150ns 125 | 74LS153 0.35 | 4052 078
4116 200ns 120 | 74LS155 050 | 4053 078
REGULATORS 7415156 050 | 4084 128
7805 0.55 | 74LS157 036 | 4085 123
7812 055 | 74LS158 040 | 4080 1.08
7905 0.65 | 745160 043 | 4083 118
7912 0.65 7415161 0.43 4066 0.46
CRT CONTROLLERS 7405162 043 | 4087 425
9364AP 8.64 7415163 043 4068 0.25
6845 11.72 | 74LS164 051 | 4069 019
BUFFERS 7415166 037 | 4070 029
811595 1.20 | 74LS173 077 | 4071 024
81LS96 125 | 74LS174 0.78 | 4072 024
810597 1.20 | 74LS175 060 | 4073 024
810598 1.25 | 74LS181 150 | 4075 024
8T26A 150 | 74LS190 061 | 4076 083
8T28A 150 | 74LS191 061 | 4077 0.29
8T95N 150 | 7415192 0.69 | 4078 0.26
8T97N 1.50 | 74L5193 0.69 | 4081 024
8T98 150 | 74LS194 042 | 4082 024
MISC. SUPPORT CHIPS 74L5195 0.42 | 4085 0.57
AY-3-1015) or 429 | 74LS196 0.68 | 4086 0.70
AY-5-1013 pequiva- 4.29 | 74L5197 0.68 | 4093 0.53
AY-5-2376 ) lent 7.00 | 74L8221 0.64 | 4502 0.99
MC 1488 0.75 | 74LS240 101 | 4507 0.45
MC1489 0.75 | 74LS241 115 | 4508 275
MC14411 8.75 | 74LS242 0.85 | 4510 0.83
MC14412 875 | 74L5243 0.85 | 4513 0.63
RO-3-2513L 7.82 | 74L5244 0.84 | 4512 0.79
RO-3-2513U 7.82 | 74LS245 121 1 4514 1.93
DATA CONVERTERS 7415247 041 | 4515 2.98
ZN425E 350 | 74LS248 0.74 | 4516 0.89
ZN426E 3.00 | 74LS249 0.74 | 4518 0.89
ZN427E 6.28 | 74LS251 0.46 | 4579 0.68
ZN428E 478 | 7415253 0.46 | 4520 0.89
ZN429E 2.10 | 74LS257 057 | 4521 2.05
ZN432 28.09 | 74L5258 0.40 | 4522 1.45
ZN433 22,59 | 74LS259 115 | 4526 0.95
Data Converter 7415261 312 | 4527 1.20
Handbook 1.00 | 74L5266 025 | 4528 0.99
74LS SERIES | 74L35273 0.97 | 4532 115
74LS00 0.14 | 74LS279 0.37 | 4541 1.45
74LS01 015 | 74LS283 045 | 4543 145
741802 0.14 | 74LS290 0.60 | 4553 3.10
741503 0.14 | 74LS293 053 | 4555 0.50
741504 0.15 | 74LS365 0.39 | 4556 0.59
74LS05 0.15 | 74LS366 0.38 | 4566 £1.90
74508 0.14 | 74LS367 038 | 4585 135
741509 0.15 74L.5368 0.38
741510 0.14 74tgg73 0.79
741511 015 | 74LS374 0.79 | CRYSTALS
74512 0.15 | 74LS375 050 | 4AMH: 1.80
741513 0.29 7418377 0.97
741514 051 | 74LS378 073 | E.&OE.

OFFICIAL ORDERS WELCOME

QUANTITY DISCOUNTS AVAILABLE

MIDWICH COMPUTER CO. LTD.

(Dept. WW)
HEWITT HOUSE, NORTHGATE STREET
BURY ST. EDMUNDS, SUFFOLK IP33 3HQ

TELEPHONE: (0284) 701321
TELEX: 817682 MIDCOM G

All Prices exclude post and packing on
order under £10 (50p) and VAT {15%).
ALL ORDERS DESPATCHED ON DAY
OF RECEIPT WITH FULL REFUND FOR
OUT OF STOCK ITEMS.

24-hour Telephone Credit Card Orders
TELEPHONE (0284) 701321

CREDIT CARD ORDERS WELCOME
WW - 055 FOR FURTHER DETAILS

www americanradiohistorv com
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CREED MOD

Printer with keyboard. Late mcdel
Still the cheapest way to get a printout
from your microprocessor. Basic data and
conmections supplied.
Used, good condition

ONLY £25 each
As new, Ministry boxed £40 each

MINIATURE
VARIAC 0.6 AMP

48 VARIaN RUBIDIUM FREQUENCY STANDARD 100KHZ/1MHZ/SMHZ
£

600

49 KEITHLEY INSTRUMENTS REGULATED HIGH VOLTAGE SUPPLY TYPE
241 Aacuracy +/— 0.05% or 1mv.

50 T.0.A ELECTRONIC POLYRECORDER type EPR-2T 0

A CHANGING RANGE OF OSCILLO-
51 STOCIDARD AIRCRAFT Radio Interference and Field Intensity Meter type
NM-523 375-1000MHZ (2 pxeces)

SCOPES, COMPUTERS, TERMINALS
52 TAYLOR VALVE TESTER

ETC. a fpe
53 RHOLE & SCHWARZ UHF TEST RECEIVER BN1523 280 940MHZ
item No. {4600M HZ) £120
1 TEKTRONIX STCRAGE OSCILLOSCOPE Type 434. Current Model. As R & SZ-g DIAPRAPH 300-2400 MHZ BN3562 £85

new. 12 months warranty {No warranty £1,400) £1,850 55 R & Slnbalanced Standard ATTENUATOR BN18042/50 £45
R & S VHF-UHF FREQUENCY METER 30-3000MHZ BN442 £60

HAMEG OSCILLOSCOPE type 412. Dual Trace 20 MHZ

SCOPEX OSCILLOSCOPE type 4010. Dual Trace 10MHZ
HEWLETT PACKARD OSCILLOSCOPE type 120B. (X-Y)
MARCONI WAVE ANALYSER TF2330. Good condition
AVO UNIVERSAL BRIDGE B150 with adaptor A151
ADVANCE SIGNAL GENERATOR type E2 100KHZ-100MHZ
B & K AUTO VIBRATOR EXCITER CONTROL type 1018
SOLARTRON Digital Voltmeter type LM1450
SOLARTRON PLfLSE GENERATOR type GO1101.2
ADVANCE V.H.F. Millivoitmater type VM79 - No probes
ADVANCE A.F. SIGNAL GENERATOR type J2

ADVANCE Audic Signal Generator HIE 15HZ to 50KH
BEULAH VIDEO MONIT!

LYONS PULSE GENERATOR type PG-2E

COSSOR SINE/SQUARE WA VE GENERATOR 20HZ-1MHZ
AVO UNIVERSAL BRIDGE Type 1

P.S.1. RMS VOLTMETER typ= A1301

LABGEAR 625 COLOUR MATCH GENERATOR CM 6004-PG
ADVANCE LF OSCILLATOR type SG65A

TAYLOR AM/FM SIGNAL GENERATOR type 62A Mk fl
MARCONI UNIVERSAL BRIDGE type TF1313 1/4%

SOLARTRON TRUE RMS VOLTMETER type VM1484
RANK V.H.F. SIGNAL STRENGTH INDICATCR

BORIRIAIRIRIRI RS A 4 5 5 & i & s s s
BUNFEON OB BNNNBWNCOODNRNLWN

WAYNE KERR CAPACITANCE BRIDGE type B541C
WAYNE KERR COMPONENT BRIDGE type E121

HEWLETT PACKARD DC CURRENT SOURCE type 6181B 0100V

0-250MA
33 MARCONI SAUNDERS LEVELLING AMPLIF ER type 6587
34 TEKTRONIX PRE TRIGGER PULSE GENERATOR type 111
35 RACAL H.F. SELECTIVE ANALYSER type 3056

36 MARCONI STANDARD SIGNAL GENERATOR type TF144H 10!2;422-
5

72MHZ
SCHLUMBERGER/SOLARTRON AUTOMATIC COUNTER type FB2602
£150

BRANDENBURG PHOTOMULTIPLIER POWER UNIT 0-2500Volts £30
SCHLLMBERGER/SOLARTRON COMPUTING VOLTMETER type JM1776
£30

HEWLETT PACKARD AC CONVERTOR type 3461A
MUIRHEAD WAVE ANALYSER K-134-A 30-310HZ
PHILIPS COMPARATOR 278KHZ

HEATHKIT CAPACITOR CHECKER iT-28

HEWLETT PACKARD DIGITAL VOLTMETER type 3440A

HEWLETT PACKARD FREQUENCY CONVERTOR type 8729A
RACAL AUTO FREQUENCY CONVERTOR type 803R 500MHZ

AIRMEC ELECTRONIC VOLTMETER type 314A

TEKTRONIX STORAGE OSCILLOSCOPE type 564 with 3A6 & 3B4 £350
£250
TELEQUIPMENT OSCILLOSCOPE type D61A Dual Trace 10MHZ £200
£170

£2
KNIGHT RF Sig Cen KG686 with Sweep Marker Gen K?ﬁ&? The Pair
£4!

£200
MARCONI WIDE RANGE OSCILLATOR type TF1370 10HZ-10MHZ £90
£75

£25
RACAL COUNTER ELECTRCNIC FREQUENCY 32MHZ type 836 £75

57 R & SDIRECT CAPACITANCE METER BN5201
WAYRE KERR UNIVERSAL BRIDGE type B521{CT375)
B & KHETERODYNE VOLTMETER type 2005

£250
£120 HEWLETT PACKARD CLIP ON DC MILLIAMPMETER type 428A wnh

£150 probe
SOLARTRON DIGITAL VOLTMETER type LM1420.2

£3
SOLARTRON DIGITAL VOLTMETERtype 1420 2 with Mean AC Unit £35

SOLARTRON DIGITAL VOLTMETER type

MARCONI SIGNAL GENERATOR type TF995A/3/S {CT402)

JARROLD SWEEP GENERATOR 20-112 MHZ

66 HEWLETT PACKARD VALVE VOLTMETER type 412A
HATRELD SELECTIVE LEVEL METER type 1001
COSEOR NOISE LEVEL METER CT454
HEATHKIT DECADE RESISTANCE BOX DR1U
MARCONI! VARIABLE ATTENUATOR
ROCH AR UNIVERSAL COUNTER TIM| type A1149
WAY JE KERR UNIVERSAL BRIDGE type B22

WAY JE KERR AF SIGNAL GENERATOR type S121 10HZ-120KHZ

SIGNAL GENERATOR type CT344 0.1HZ-10
CLARE FLASH TESTER type Q1038
MARCONI RF ATTENUATOR type TF1073A
HEATHKIT VALVE MILLIVOLTMETER AV-3U
TELONIC SWEEPER 450-900MHZ

COSEOR SWEEP OSCILLATOR type CT202
WEIR DIGITAL VOLTMETER tvpe 00 Mk 3
AIRMEC AM/FM SIGNAL GEN

S.T.C LEVEL MEASURING SET type 743098
AVO TRANSISTOR ANALYSER type CT446
SIEMENS SUPERHET RECEIVER 30HZ-1MH

£175 ADV.NCE SOGNALG RATOR

£85 88 HEW .ETT PACKARD DIGITAL RECORDER type 5050B
BRYZNS X- V PLOTTER - No pdn
ADVaNCE X-Y RECORDER type HR100 — No pen

R & & RESONANCE FREQUENCY M
S.T.C OSCILLATOR type 74308A
WAYNE KERR VIDEO g

HATMELD PSOPHOMETER Drg 657167A

£90 TEKTRONIX SAMPLING OSCILLOSCOPE type 66t with 451 Vamp &
£275

£90 ST1A ™

£75 98" HEW _ETT PACKARD MEMORY DISPLAY 54804 with 54864 Control TB rent 3KV to 6KV,
£225

£25 and 5485A two channel input
£60 99 E.H.L Unit 230 Voits 50 cs 25VA 7 5KV
€130 100 AVO VALVE CHARACTERISTIC METER

£35
£75 PLEASE ZHECK AVAILABILITY BEFORE ORDERING

e TF1073A/S (CT421)

RATOR type 204 1-320MHZ
HATRELD TRANSISTORISED SELECTIVE LEVEL METER SPO 7920

Z
R & S MICROWAVE POWER METER BN2412/50 0-3200MHZ
R B4B 100KHZ-100MHZ

MARZONI DOUBLE PULSE GENERATOR type TF1400/S
RADDMETER WAVE ANALYSER (vge FRA 2Ct3A 30HZ-16KHZ
TER BN4312/2 30-300MHZ

SCILLATOR type 022B 10KHZ-10MHZ

550 In an attractive Blue Case with Ca-rying
75 | Handle. Size 107 x 6% x 62’ Wth 20
good quality screw terminals with integral
4dmm socket giving multiple voltagzs and
current outputs.

As new condition. Individually Boxed.

£o3 £15 each. par 2
£40

£30 RADAR AERIALS

£18 Rotary, complete with Waveguide
£10 Coupiers. These are brand new, M nistry

g:g boxed. Very impressive. Dish diameter 27

ggg inches. £88 each. Carriage £5
e EX-MINISTRY MASTS

A 40ft. HEAVY DUTY
£55 With guys, etc. In transit —ase

25 £50 each. carriage £s
INVERTOR. TYPE 350

input 115 Volts DC. Output 115 Volts AC
400HZ, 3-Phase. Supplied with connzction
details.

Tested, good condition. £30 each
Tested but scruffy. £15 each
Carriage tb
INFRA RED IMAGE
CONVERTER Type 9606
(CV 144)

1%in. diameter, Requires single low cur
supply individually

(18 boxed. With data £12.50 each
£20 Infra Red Lamps also advertised

FERRET A.T.E. £650
Phone for details

CONVERT THIS UNITTO A
SUPER BATTERY CHARGER

Attractive green ministry quality case w th remova-
bte top eénd bottom plates heavy duty power
switches, high powered resistors to control current,
good quelity centre mourted amp me:er, strip of
wing nut terminats on front panel wtich can be
used for connecting feads. All this for £3.50. P&P
£3. Four units £12. Carriage £6.

SOME TEKTRONIX 500
RANGE OSCQILLOSCOPES

with Single Trace Plug-ins. Working
From £100. Pt one for details

IN3063 BAX 13.
1N3470; 1N4151.

DIODES

All new full spec. devices
1544, 1N4148;

100 off £1.50, 1,000 off £10

TRANSISTOR INVERTOR
115V AC 1.7 Amp Input. Switching is at
20Khz. Output windings from Pot Core.
Can be rewound to suit own purpose or
unit can be broken for host of companents.
Circuits supplied.  £1.25 each. P&P £2

e 0
STEPPING MOTORS
6/12 position with additional where -he rotor is
coils. Device can be used as a tacho. Diagram
supplied. Will actually work on 5 volts. 12/24

recommended.
£1.50 each P&P 75p

or 5 for ££ P&P £1.50

STEPPING MOTORS

200 Steps. 20 oz/in. torquz, 12/24 volt nput 5-wire
£12 each. P&P £1.50

KEYBOARD PAD
Size 3x2/2x2"" with 12 Alma Reed Switches, Blue
keys marked in green 0-9 and a star with one blank.
£4 each. P&P £1, or 5 for £15 P&P £2.

MINIATURE KEYBOARD
Push contacts, marked 0-9 and A-F and 3 optional
function keys. £1.75 each.

CRYSTALS 50p each
Flat matai case 19 2KHZ: 844.8KHz B7G  10MHZ

LOUDHAILERS. Transistorised hand-held. no leads. Standard

internal t atteries supplied. Hcwl Switch £20 ea. P&P £2

INFRA RED QUARTZ LAMPS. 230V 620 watis. Size 13172 x
dia. £1.50 ea. 240V 1650 watts. Size 22%4° x 2" dia. £3 ea

BRIDGE RECTIFIER. 2 Amp 50p ea.

PHOTODIODE DETECTOR 4 ' fly feads, 25p ea.

AMPHENOL. 17-way chassis mount edge connectors 0.1

spacing. 15p ea

LE.C Standard MAINS LEAD. Mouided (3 vertical flat pins

centre offset} 60p ea.

FANS. 115V 13 watts. Size 2Vax 34 x 172" BRAND NEW

£4.50 ea. Secondhand £2.50 ea.

DELAY LINE. 50 nanosecs 3 connections

Size 2 x 7/16x5/16" New 25p ea.

MOTOR 12V DC with pulle-v and integral semiconductor

Speed Control. New £1

LEDEX ROTARY ‘OLENOIDS 115V DC. No switch assembly

15p

DIAMOF\D H CONTROLS ROTARY SWITCH. Single pole 10-

way Printed Circuit Mount New 10D ea. 100 for £7.60

ground-in-out

PULSE TRANSFORMER. Sub min. Size 2 x 5/16 x Va'
Secondary centri tapped. New 20p ea

REMO TY TYPE MULTIPLIER. Two high voltage outputs and
focus, £1 each.

DONT TAKE CHANCES. Use the proper EHT CABLE. 10p per
metre or £7.50 psr 100 metre/drum P&P £2

PHOTOGRAPHIC LAMPS. Pearl 230V 500 watt. Screw cap 75p
ea. Box of 12 £5.50. P&P £1.50

RAPID DISCHARSE capacitors 8mfd 4kV £5 each. P&P £2
MYSTERY IC PACK. Some 40 pin  good mixture - ajl new
devices. 25 ICs for £1. P&P 50p.

DECOUPLING CaPACITORS

0.05mfd 10V; 0.C1mfd: 0.047mtd 250V: 33K. 330pt. All vaiues
100 for £1.50.

E.H.T. Capacitor 500pf 8KV 20p each.

10-way MULTI COLOUR RIBBON CABLE. New 40p per metre.
10 metres for £3

GEC UHF 4-buttc n tuner £1.50 e;

CENTAUR 115V FANS 4'/zx41ax1 2" £4.50 ea. Ex-equip-
ment, tested 60F each.

CONTACTORS. Meavy Duty 24V DC5 make £1 each.

GEC UHF/VHF 6 button tuner £2 each

931A PHOTO MULTIPLIER £2 each. P&P

RANCO 250V 1&A THERMOSTATS wuh Con(ro knobs cali
brated 50-200 degree C £2.50 each.

SOLID STATE UMF TUNERS. 38MHZ. £1 each.

BRAND REX blu = wire wraps. 30 metres for £1. P&P 25p
SLIDER CONTRIL BOX 500K Log. Singie track. Comptete
with knob. Lengh 312" 26p each.

TRANSFORME

AUTO 240V inpLt 115V 1 Amp output £1.25 each. P&P £1.25
240V input. Soc. 6V. 1.86A. Size 21/2x2x2"  Good quality £1.60
ee. P&P {1

240V input Soc 12V 0:92A Size 2V2x2x2
£150 ea. PAP £

240V input 12V “00MA. Size 60x40x42mm 50p each.

240V input. Soc. 12-0-12V 50MA. Size 53 x 46 x 40mm £1 ea.
115V input. Soc 5V 250MA Size 1 11/16x 1.5 x 174 2for50p.
115V input. Sec. 10-0-10V1A_ Size 2'0 x2x2" 2for£1.50.
SEMICONDUCTDRS

1N4005 Sp' 144002 3p.

At 5p ea:

BC147, BC1488 BC167. BC158. BC237. OA90, OAB1, BA154,
BA243

At 25p each

TIP31, TIP41A, 245£96, AF139, 2TX341

BY127 10p. BF®1 20p; 80239 49p; BO241 40p; MA343AT
49p; BD228 50 BD233 & BD234 Comp Pair 25W  80p per
or. at 50p each.

REGULATOR TE A625 8 to 20V in - 5V out 100MA 705 Con
50p each BF 256 20p.

TV AMPLIFIER T3A 120 20p each

Good quality

Integrated Circuits
74H51 75325 £1
74538 SN15862 4p
74502 MCa0z8 69p
74154 7417 14p
74C02 7441 40p
74C04 74C86 S0p
12p. 74C74  18p 74C181  24p

MOTOROLA DUAL in Line 6-pin Opto Coupler 30p each. Gold
plate tester version 50p each

ELECTROSTATIC VOLTMETER. 7 5Kv €8 ea. P&P £1.5)

Other ranges available - please enquire

TRIMMERS. Sub min 0.25101.25 p!. 11045 pf 7 to £5 pf. All
at 6p each

HONEYWELL humidity controliers 50p each.

THYRISTOR TIMER. Solid State. 15 secs adjustable (-eset) in
plastic relay case. Standard 7-pin base. Series delay 59p 2ach
MINIATURE PC MOUNT SLIDE SWITCH. 2 pole 2 wav 10p

each.

4 DIGIT 7 SEGMENT per digit plus a hpure one 10 the lef plus

a centre minus sign to the left of the figure one with dezima

places between digits. Good brilliance at 1.5V 16 conaections

£2.50 each

Some E.H.T. TRANSFORMERS and CAPACITORS available.

Please enquire

TELEPHONES 706 style biack, grey or blue £5.50 ea: 746 styie

black or grey £7.50. Older style black £2.50 each. Discoloured
rey 706 £4 ea. P&P £1 50 per telephone

%C SERVO MOTOR 110V 2.5 Amp continuous, Dout le shaft

Brand new. 4 wire 4 brush £18 ea. Pluscarriage.

:’((): Mount POTS. Wire wound with knob 200 ohm & 10 ohm
p ea.

MIN. RELAY 24V 2 pole ¢/0. Brand new 75 g

TIME DELAY RELAY 0.1 10 10 secs. 115V Al DPDT £5 each.

CAPACITORS at 5p each. 0.1uf 400V. Small rec block PC

Mount German class; 3300pf, 220nf 250v; 0.01mfd 160V

INSERT can be used as Microphone/Earpiece (Like used as

insert in telephone but superior quality). Ex-Min Brand new

wrapped 75p each, or 10 for £6.

TOROIDAL TRANSFORMERS input 0-120-240 Volts. Cutput

0-12V; 0-12V. 10VA per winding. Encapsulated  identical to

R.S. Components at £8.90 OUR SPEC!AL PRICE £5 ea. P&P

£1.50.

TANTALUM CAPACITORS  All at 10p each 100 off £7.50

22mfd 6V; 39mfd 10V: 22mfd 35V, 1mfd 35V

MINIATURE SLIDE SWITCHES. Single pole 2 way 10p each

10 off 90p.

HEAVY DUTY RHEOSTAT. 7.50hm, 5.5Amp Diarmeter 5

Standard V4" shaft £2.60 each P&P £1 50

LARGE EX-MINISTRY SPEAKERS. OUTSIDE 15 ohrr or
500 ohm Tested £25 each or 5 for £100

MINIMUM ORDER £3 VALUE OF GOODS. MINIMUM P&P £1.50 — where P&P not stated please use own discretion — excess refunded.
£5 CARRIAGE ON ALL UNITS. P&P or CARRIAGE and VAT at 15% on total MUST BE ADDED TO ALL ORDERS.

CALLERS VERY WELCOME STRICTLY BETWEEN 9am-1pm and 2-5pm Monday to Saturday inc.
BARCLAYCARD (VISA) and ACCESS taken. Official orders welcome.

CHIL TMEAKD

NORWOOD ROAD, READING

TELEPHONE NO. READING 669656

(2nd turning left past Reading Technical College n King's Road then first right — {ook on right for door with “Spoked Wheel”’)

wwweamericanradiohistorv. com



www.americanradiohistory.com

112

WIRELESS WORLD JUNE 1981

Happy Memories

4116 200ns £1.70
2114 200ns £2.95
2708 450ns £3.35
2114 450ns £1.95
2716 5 volit £3.70

Memorex Soft-sectored mini-discs for
PET, TRS-80 etc. Supplied in FREE
LIBRARY CASE, £19.95 per 10

Low Profile I.C. Sockets by "'Texas'”
Pins 8141618202224 28 40
Pence 1011121617 20212837

Memory Upgrade Kits for Apple, 2020, TRS-80, etc., from

£13.60, please phone. Quantity prices available on re-

quest. Government and Educational Orders welcome.
Trade accounts opened

All prices include VAT. Postage FREE on orders
over £15, otherwise add 30p
Access and Barclaycard welcome

HAPPY MEMORIES, DEPT. W.W.
GLADESTRY, KINGTON
HEREFORDSHIRE HR5 3NY
Tel. (054422) 618

PURE GOLD!
Top-quality, low-profile, gold-plated contacts,

IC SOCKETS 4

8 pin 8p ;

14 pin 14p

16 pin 16p

18 pin 18p

20 pin 20p

22 pin 22p

24 pin 24p

28 pin 28p

40 pin 40p Unbeatable value!

Minimum Order £10. Add £1 P.&P.
500 + and one type Iess 5%. 1,000 + any mix less 10%.
Special offer 10 x 8 pin, 20 x 14 pin, 20 x 16 pin. 5 x all others
£11.50

ORION

Orion Scientific Products Ltd., 10 Wardour St., London, W.1

WW — 047 FOR FURTHER DETAILS

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.

Willis Road, Croydon, CRO2XX.
01-684 1422/01-684 0246

WW — 051 FOR FURTHER DETAILS

CB

ACCESSORIES

ANTENNAS, COAX
CONNECTORS MIKES
SWR METERS  BOOKS
40 & 80 CH RECEIVERS

STRUTT LTD

3D Barley Market Street
Tavistock, Devon
Phone 0822 5865

015207236
Telex 45236

WW - 045 FOR FURTHER DETAILS

Sowter
Transformers

With 40 years’ experience in the design and manufacture of several hundred
thousand transformers we can supply:

AUDIO FREQUENCY
TRANSFORMERS OF EVERY TYPE
YOUNAMEIT! WE MAKEIT!
OUR RANGE INCLUDES

Microphone transformers (all types), Microphone Splitter/Combiner transfor-
mers. Input and Output transformers, Direct Injection transformers for Guitars,
Muiti-Secondary output transformers, Bridging transformers, Line transformers,
Line transformers to G.P.O. Isolating Test Specification, Tapped impedance
matching transformers, Gramophone Pickup transformers, Audio Mixing Desk
transformers (all types), Miniature transformers, Microminiature transformers for
PCB mounting, Experimental transformers, Ultra low frequency transformers,
Uitra linear and other transformers for Transistor and Valve Amptifiers up to 500
watts, Inductive Loop Transformers, Smoothing Chokes, Filter, Inductors, Ampli-
fier 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 transformers up to 300 watts or more.

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 dispatch times are short and sensible.

OUR CLIENTS COVER A LARGE NUMBER OF BROADCASTING AUTHORITIES,
MIXING DESK MANUFACTURERS, RECORDING STUDIOS, Hi-FI ENTHUSIASTS,
BAND GROUPS, AND PUBLIC ADDRESS FIRMS. Export is a speciality and we
-have overseas clients in the COMMONWEALTH, E.E.C., USA, MIDDLE EAST, etc.
Send for our questionnaire which, when completed, enables us to post guota-
tions 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

WW — 043 FOR FURTHER DETAILS
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To obtain further details of any of
the coded items mentioned in the
Editorial or Advertisement pages -
of this issue, please complete one
or mare of the attached cards
entering the reference number(s).
Y our enquiries will be passed on to
the manufacturers concerned and
you can expect to hear from them
direct in due course. Cards posted

_from abroad require a stamp.
These Service Cards are valid for
six months from the date of

publication.

Please Use Capital Letters

If you are way down on the
circulation list, you may not be
getting the information you
require from the journal as
soon as you should. Why not
haye your own copy ?

To start a one year’s subscription
you may apply direct to us by
using the card at the bottom of
this page. You may also apply to
the agent nearest to you, their
address is shown below.

OVERSEAS . SUBSCRIPTION
AGENTS

A
*Australia: Gordon &
Gotch (Australasia) Ltd,
380 Lonsdale Street,
Melbourne 3000, Victoria

Belgium: Agence et
Messageries de la Presse,
1 Rue de la Petite-iLE
Brussels 7

Canada: DavisCirculation
Agency, 153 St. Clair
Avenue West, Toronto 195,
Ontario

Cyprus: General Press
Agency Ltd, 131 Pro-
dromou Street, P.O. Box
4528, Nicosia

Denmark: Dansk
Bladdistribution,
Hovedvagtsgade 8,
Dk. 1103 Kobenhavn. "

Finland: Rautakira OY,
Koivuvaarankuja 2,
01640 Vantaa 64, Finland.

France: Dawson-France
S.A.,B.P.40,F-91121;
Palaiseau

s
Germany: W. E, Saarbach
GmbH,5Koin 1,
Follerstrasse 2

Greece: Hellenic
Distribution Agency,
P.O.Box 315, 245
Syngrou Avenue,
Nea Smyinl, Greece.

Holland: Van DitmarN.V.,
Oostelijke Handelskade 11,

Amsterdam 1004 -

S
India: International Book
House, Indian Mercantile
Mansion Ext, Madame
Cama Road, Bombay 1

fran: A.D.A., 1561 Khiaban
Soraya, Tehran ;

Israel: Stelmatzky's
Agency Ltd. Citrus House.
P.O.Box 628, Tel Aviv

ftaly: Intercontinania
s.a.s, Via Veracin 9,
20124 Milano

Japan: Western Publica-
tions Distribution Agency:;
170 Nishi-Okubo
4-chome, Shinjuku-Ku,
Tokyo 160

Lebanon: Levant Distri-
butors Co.. P.O. Box 1181,
Makdesi Street, Halim
Hanna Bidg. Beirut

Malaysia: Times
Distributors Sdn. Bhd.,
Times House,

390 Kim Seng Road,
Singapore 9, Malaysia.

Malta: W. H. Smith
Continental Ltd,
1Ba Scots Street, Valleta

New Zealand: Gordon &
Gotch (New Zealand) Ltd.
102 Adelside Road,
Wellington 2

Nigeria: Daily Times of
Nigeria Ltd, 3 Kakawa
Street, P.O. Box 139,
Lagos

Norway: A/S Narvesens
Kioskompani, Bertrand
Narvesens vei 2, Oslo 6

Portugal: Livaria
Bertrand s.a.r.|
Apartado 37, Amadora

South Africa: Central
News Agency Ltd. P.O.
Box 1033, Johannesburg

Spaln: Comercial
Atheneum 8.8. Consejo de
Ciento. 130-136 Barcelona
16

Sweden: Wennegrien
Witliams A B. Fack S-104,
25 Stockholm 30

Switzerland: Naville &
Cie SA, Rue Levrier5-7,
CH-1211 Geneve 1
Schmidt Agence AG.
Savogelstrasse 34,

~ 4002 Basle

L1; 5.4, 1 John Barios,
| P Business Press,

06 Fast 4 2md Strasl,
Baw Yaik, N.Y. 10087

¥
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Enquiry Service for Professional

Postage
will be

paid by

Licensee

Do not affix Postage Stamps if posted in
Gt Britain, Channel Islands, N Ireland
orthe Isle of Man - A

’

BUSINESS REPLY SERVICE
Licence No 12045

WIRELESS WORLD

Reader Enquiry Service

429 Brighton Road : - ¥
South Croydon .

Surrey CR2 9PS

———————-————CUT HEiE-_——— S S W S W

WIRELESS WORLD Wireless World, June 1981¢ WW 166

Readers ;
: - Please arrange for me to receive further details of the products listed,
WW.... WW....” WW.... the appropriate reference numbers of which have been entered in the
WW.... WW.... WW....| spaceprovided. N
WW o WW. . WW. . NBme e S TN
N «
WW.... Ww.... *WW Nare OF COMPANY . . .o v vttt e e o a s oo e e e e e
WW.... WwW. WW ..
wWW WW WW AOAIESS . - . o o e it e e e ia e e
WW.... WW.... WW, .. .o iy -2 B b SR S
Ww.... Ww.. WW. Telephone Number . . ... ........... Eild 08B a0o0booanano doodlko
ww. . ww . wWw. . -
PUBLISHERS
|
WW. . WW .. WW . USE ONLY AE i
b ; AW POSIIiON in COMPANY . . . .o ottt it it ettt ae e s v o
WW ., WW .. WW.. . Nature of Company/Business . .. ... ... ... .t s
ww Ww. WW . ...| No.of emnioyees at this establishment .. ..>...........0.......
WW. ww. WW ... .| 1 wish to subscribe to Wireless World [:l i g
3 WW. . Ww.... '- > VALID FOR SiX MONTHS ONLY

o

W|rele§s World:
Subscrlptlon Order Form -

e 1t I I [ 1 _JX=V}s HERE————————__-

~

s

Ed

To become a subscriber to Wireless World
please complete the reverse side of

this form and return it with your -
remittance to:- .

Subscription Manager,

IPC Business Press,

Oakfield House, Perrymount Road
Haywards Heath, Sussex RH16 3DH,
England |
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Enquiry Service for Professional

Readers ONLY. WIRELESS WORLD Wireless World, June 1981 WW 166
WW.... WW.. wWW. ... Please arrange for me.to receive further details of the products listed,
the appropriate reference numbers of which have been entered in the
Ww.... ww.. ww.... space provided.
WW._... WW._. Ww. . NETIE— % NS - ms o o O (oAe et g £ SERE Sy 2 R e <l o
POSIHONEIN, (COMBANYELE e, s ok 48 o prasial e B g T8 = i
WW.. WW.. WW$ Name|of Company & tu =va Paed, = e g o b o b . A i
ww.. ww.. ww.. Address . . . . e ol TR g b b el ey e R ol Tty |
WW .. wwW .. WW.
WW .. WW .. WW. ... TelephoneNUMbErt. wom | o5 o v wme g o = 5 ams- mgh o P o pns - Am S
WW .. WW.. WW....| Nature of Company/Business . .. . ... ... ..............
Ww. . Ww.. ww.... No. of employees at this establishment . . . .. ... ... ........ ... ...
ANALOGUE

VALID FOR SiX MONTHS ONLY
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Postage Do not affix Postage Stamps if posted in
will be Gt Britain, Channel isfands, N Ireland
paid by or the Isle of Man

Licensee

BUSINESS REPLY SERVICE
Licence No 12045

WIRELESS WORLD
Reader Enquiry Service
429 Brighton Road
South Croydon

Surrey CR2 9PS
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Wireless World Subscription Order Form Wireless World, June 1981 WW 166
UK subscription rates l USA & Canada subscription rates
¥ year: £10.00 71 year: $33.80

ex stock from:

QOverseas 1 year:- £13.00 I

©

Farnell
International

Please enter my subscription to Wireless World for 1 year

| enclose remittance value..... ... D made payable to
IPC BUSINESS PRESS Ltd.

Nomes mierw 5 me 1 E e ey m o e el S o FARNELL
INTERNATIONAL INSTRUMENTS LTD
ETHERBY.WEST YORKSHIRE.LS22 4

T WO . T MBI S0 WSt LN = gy RTS8 S w S SHIRE. 522 40H

for brochures and price lists use the
Wireless World Product Reply Service
number below:

WW 003 for further details
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The New Scopex 1aD-10
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An Independent Brihsh Compony

A dual frace I0OMHz high sensitivity oscilloscope At a price of £240.00+ VAT,

incorporating all the Iotest high technology Ensures British leadership in the low cost high
developments to bring you all these performance oscilloscope market.
outstanding features as standard.

® 10cm x 8cm display.

Distributors required in certain countries

@ 2mV sensitivity on both channels.
@ Add and invert facility.

@ Probe compensation.

@ Push button X-Y.

@ Trace locate.

@ I0MHZ (-3dB) overull display.
@ Complete with probes.

COPEX

Pixmore Avenue. Letchworth.
Herts SG6 1JJ.  Tel: (04626) 72771

i

fiwish to pay by Barclaycard/Trust Card.
Please charge to my account.
My Barclaycard/Trust Card No. is

HNEEEEEEEEEE

Please send me tull details of the 14DI0.
Name

Company
Address.

Tel:

WW 037 FOR FURTHER DETAILS
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MICRO TIMES

19 Mill St. Bideford, North Devon, EX39 2JR
Telephone Bideford (023 72) 79798 Dept. WWI

* % % THIS MONTH'S SUPER SAVERS % % %

MEMORIES . 0. 2.
2114450ns.... E150 £150 £145  4116200ns.
2114300ns.... €165 £160 £155 4116 15 50 £3.
o £19.95
FROM TOSHIBA TC5514P (each) £375 :*1"6"&51‘5105:5)3 SPECIAL (“C") -
4K CMOS RAM (Tk x 4}450ns
£.75 £3.45  Looims
RAM 5107 {88CR).. .o £345 EPROMS i
2716 450ns........ £280 £375
2732 Intel type (eacl
Buy 5 off for

6809 Single Board Computer wkitk
Compilete kit £180 plus 15% V.A.T, £1 P. & P.
Uses Motorola’s powerful MC6809 CPU
4k/Bk/16k ROM 2k RAM, ACIA, PIA. 8080,
simulated 1/0. RS-232 Handshake 8-sel. Baud Fcion oeessors
s e S0 T SRS DRI myammes smacn on

puts
'J;’J:LL%’S?&?&%%%F?'Zé’?:;?é‘féo. Iwos-bit gonral-purpose /0 ports
ADMONS (2716) £24. Single +5-volt supply
% SPECIAL PRICE % &
£6.95
Data 50p : Large S.AE. please

AY-3-8910
Gl SOUND COMPUTER CHIP
Features:
Full software control of sound generation
Interfaces with most B8-bit and 16-bit

B

Low Profile D/Face

INTERSIL ICL 7660
Wipe DIL Sockets by
VERO

Valtage Converter
Now ex-stock

J10p FEATURES:

.. 16p * Simple conversion of +5V Logic
supply to 5V supplies

* Simple voltage multiplication (V out =
(—)n.Vin)

* 89.9% typical open circuit voltage
conversion efficiency

+* 98% typical power efficiency

 Wide operating voltage range 1.5V to
10.0v

THYRISTORS
106D

40 pin
28 pin .
24 pin .

* Easy to use, requires oniy 2 external
non-critical components
DATA AVAILABLE 50p
S.AE. please

JUST ARRIVED FROM VERO
$100 Prototyping Boards
Microboard Pattern 06-2175L..... £16.404%
Square Pad Universal Pattern 06-2338F
.£16.40%
Prototypmg Board for your APPLE/
ITT2020. 37%

FLOPPY DISC CONTROLLERS

M1871
CODER/TRANSMIT
TER
LM|872 RECEIVER/DE
Co

VOLTAGE
REGULATORS

78L05... e
78L12..
79M05.

LM 3914 DOT/BAR
DISPLAY DRIVE.
Drives 10 LED directly
for making bar graphs.
Audio power metres
analog meters.
SPECIAL......... L £2.104

LM 13600 PROGRAM-
MABLE DUAL OP
TRANSCONDUC-
TANCE AMPLIFIER

280510/0... ... £26.00

ZBO 310/1

280A S10/1.....
Z80 510 . .. -£27.50
ZBOA $10/2....... £32.50

SN 76477N SOUND
CHIP.

A smgle chxp versanle
SOUND EFFECTS
GENERATOR SN
76477N is ideally
suited for applications
such as arcade or
home video games,
alarms, sound effects
boxes and toys. DATA
£1.25.50p large S A.E.

FD1791 2.
wD1691D m _—
wD2143-01. .. £5.00
W SPECIAL t Complete Packmg CSO in-
cludes FD1791-2 + WD1691D + WD2143-
01. Individua) data available 50p per
copy. Large S.A.E. please.

COMBO CHIPS
intended for Z80 Usag
Z80 Combo Chip (MK3886) 22 meg.

£25.00
Z80A Combo Ch|p (MK3886N-4}, 4 meg.

SOLDERLESS BREADBOARD
VEROBLOC
360 reliable contacts
Will accommodate any size of IC. Can be

fully interlocked. one with another.
SPECIAL PRICE (each) i £3.55

ULTRONIC FLY REPELLER
must for campers

Features:
LED indication
— Pocket-size case

KITS FORBEGINNERS
AROUSE THE MICROCHIP INTEREST IN THE YOUNGSTERS

STARTERKITS

LIGHT ACTIVATED SWITCH

Used for automatic lighting ELECTRONIC
control. elec. appliance WHEEL OF FORTUNE
control, electronic gun burglar Fun Kit

alarm and auto-open door

Easy to assemble. Case in:

system. Switch on/off 200W
Kit + all parts + case with In- elec. appliances. Kit + parts
structions for easy assembly instructions for easy assem

h bly.
Battery no(*u\é:‘lgt;e;i *E3.75%

cluded. Wonderful game.
SPECIAL % £5.45%

Low power consumption

ORDERING INFORMATION
Please add 50p P. & P. Plus 15% V.A.T. to

all orders. It is our policy to offer you brand-
EXPORT ORDERS ACCEPTED. Add 15% new. full-spec devices. Prices

ﬁ. & P. on total order. V.AY. no applica- 3 subject to change without notice.
ie.
ACCESS/BARCLAYCARD WELCOME

J

WW — 061 FOR FURTHER DETAILS
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PRINTED CIRCUITS|

FOR WIRELESS WORLD PROJECTS

U.hf television tuner—Oct. 19756—1d.s. ... . .. . £8.50
Stripline r.f. power amp—Sept. 1975—1 d.s. £5.00
Audio compressor/limiter —Dec. 1975—1 s.s. (stereo) £4.25
F.m. tuner (advanced)—April 1976 —1ss £5.00
Cassette recorder—May 1976 —1 s s. -~ £5.00
Audio compander—July 1976 —1 s.s. . . £4.25
Time code clock—August 1976 —2ss. 3 ds. am.EE .. £15.00
Date. alarm, b.s t switch—June 1977—2d.s. 1s.s. £9.50
Audio preamplifier—November 1976 —2 s.s. £8.50
Additional circuits—October 1977 —1 s.s. £4.00
Stereo coder—Aprit 1977—1Td.s 2ss. .. £8.50
Morse keyboard and memory—January 1977 2 d S.

{logic board 10%in. x 5in.) (keyboard and matrix 13in. x 10in.) £14.00
Low distortion disc amplifier (stereo)—September 1977 —1ss £2.00
Low distortion audio oscillator—September 1977 —1s.s . £3.50
Synthesized f.m. transceiver—November 1977—-2d.s. 1ss. . . £12.00
Morsemaker—June 1978—-1ds. .. . . S £4.50
Metal detector—July 1978—1d.s. ... ... .. . . £3.75
Oscilloscope waveform store—October 1978 4 ds. £18.00
Regulator for car aiternator—August 1978—1ss. £2.00
Wideband noise reducer—November 1978 —1d s. £5.00
Versatile noise generator—January 1979 —1 s s. £5.00
200MHz frequency meter—January 1979—1d.s. . . . £7.00
High pertormance preamplifier—February 1979—1 s.s. . £5.50
Distortion meter and oscillator—July 1979—2 s s. £5.50
Moving coil preamplifier—August 1979—1 s.s. £3.50
Mulu-mode transceiver—October 1979—10d s. £35.00

Amplification system —October»1979—3 preamp 1 poweramp
(£4 20 each) £16.00

Dlgital capacitance meter—ApriI 1980—2 s.5. £7.50
Colour graphics system —Aprii 1980—1d.s £18.50
Audio spectrum analyser—May 1980—3 s.s5. £10.50
Multi-section equalizer—June 1980—2 s.s. £8.00
Floating-bridge power amp— Oct. 1980 — 1ss (12V or 40\/) £4.00
Nanocomp — Jan. 1981 — 1d.s. 1s.s. 7 E - e £9.00
Logic probe — Feb. 1981 — 2ds. .. ... .. .. . . . £6.00

Boards are glassfibre. roller-tinned and drilled. Prices include
V.A.T. and U.K. postage.

Airmail add 20%, Europe add 10%, Insurance 10%.
Remittance with order to:

M. R. SAGIN, 23 KEYES ROAD, LONDON, N.W.2

WW-075 FOR FURTHER DETAILS

. ts
If you are interested in a particular article/

special Feature or advertisement published in
this issue of

WIRELESS WORLD

why not take advantage of our reprint service.

Reprints can be secured at reasonable cost to

your own specifications providing an attractive

and valuable addition to your promotional
material. (Minimum order 250.)

For further details contact

Martin Bloomfield, IPC Electrical-Electronic Press
Ltd. Phone 01-661 3036 or simply complete

and return the form below.

———————————————.—)“
To Martin Bloomfield, Reprints Department
Quadrant House, The Quadrant

Sutton, Surrey, SM2 5AS

| am interested in copies of the article/
advertisement headed . featured in

WIRELESS WORLD

on page(s) . . . . in the issue dated

Please send me full details of your reprint service by
return of post.

Name
Company
Address

wwWW.americanradiohistorv com
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ELECTRONICBROKERS
New Test Equipment

BECOME AN INSTANT MUSICIAN
NO EXPERIENCE NECESSARY

As featured on “TOMORROW’'S WORLD"

Create your own music with a VL-TONE. You combine the sound, rhythm and
tempo and the VL-TONE plays it back . . . beautifully!

Large range
of modern

CASIO VL-TONE (VL-1) ) Test
Electronic Musical Instrument == ) "" - \ EQU|pment
and Calculator g el = ‘ -
— - VALY Y Specs plus
== | . \ “ R
== sid 8 prices
Z== "y W PV : '
=== P T e Phone or
e W 0
_%? {R.R.P. £39.95) erte for
ONLY £35.95 your
Thanks 1o Casio's V.L.S.l. advanced technology you can compose and play music FRE E
with one finger. Simply enter the notes of a melody into the memory (maximum
100 notes). Recall the notes in sequence with the One Key Play button, varying COpy
tempo and duration of each keystroke to create a melody.
Select an Auto Rhythm, adjust the Tempo Control by means of the LCD Digital
Display readout and recard your best performance back into the memory. Mis-
takes can be corrected and individual notes added or deleted. The Auto Play
function lets you play back the melody you have recorded. Add auto rhytkm and
you can vary the tempo of both. Pitch can be varied and you can select any one of
the 5 built-in instrument sounds, or switch to ADSR and create your own sounds
with over 80 million variations.
VL-1 29-note synthesiser records and plays back MANUAL or ONE KEY playing.
The octave shift expands the range to almost & octaves. \
Preset sounds: Piano, Viclin, Flute, Guitar, Fantasy and ADSR. ectronic Brokets \. |
Facilities: LC Display of notes, tempo and calculations, Battery saving Auto. Elec L e
Powelr Off witk protecti;)n (2 th;, stored nl:elogv and the pr'ese/t AD?(R c(a)ta {or
calculator memory total). A.C. adaptor socket. Built-in amplifier/speaker. Output H H
fack (0.5 v rmay. Pitch corirol. pifierfep e Electronic Brokers Ltd., 61/65 Kings Cross

Dimensions: 30 x 300 x 75mm (1% x 1134 x 3in.}. Welght: 438g.; 15.402z.

NEW! CT-202 Polyphonic. 49 instrument sounds. Vibrato/sustain £275. Send 20p
for details of Casio, Casiotone and Seiko products.

PRICES include V.A.T., P. & P. Return of post service. Send cheques, P.O. or.

Road, London WC1X 9LN.
Tel: 01-278 3461. Telex: 298694 Elebro G.

phone your ACCESS or BARCLAYCARD number to: I:d : I:q : I 3 : I :ﬂ : I :q
TEMPUS Dept. WW, Beaumont Centre, 164-167 East Road :q - I a - I :q - I ? ] I
) SRy QULAINT, Telc1228 317568 Electronic Brokers | == = | 0= = | 22

WW — 083 FOR FURTHER DETAILS

(FM RADIOTELEPHONES %.5%6%:55%72

and 400-470 MHz

FMS000-HIGHPOWER FM2500 REPEATER FM26 — MOBILE/

. HAND PORTABLE OR DUPLEX BASE HAND PORTABLE
(High Band Only) STATION §

(%=
! 2 watts output with

-

5 watts output with low

power switch. 6 _ ‘m‘g,-"““ lower power switch.
channels. High i R Rugged construction.
sensitivity receiver. i c Vehicle mount converts
Mobile mount/ : ‘ unit to mobile with
! charger. External remote X external  antenna.
A mic/speaker and desk or Remote mic/speaker for
3}-%@ wall mount chargers mobile and body worn
available. LIS use. Used extensively by
the Emergency Services.
25 watts output. Tone mute/talk through
TONE PRODUCTS fitted as standard. Repeater has 8 or 16 FM2512 — MOBILE
" channel capability. Auto mains failure
. 2% standby. Modular construction. All solid  UMNIT
P ;g‘ state control.
e\ All our equipment is approved to
" MPT 1301, and can be fitted with
fos e selective call and tone mute
* products.
lllustrated leaflets are available

We are the sole UK representatives of on request. Agents throughout

Communication Specialists. Their tone
products are probably the most advanced
available today. Crystal control, DIP
switcn programming and small size make
their application simple.

the UK.

Supptiers to many Local
Authorities, Emergency Services
and the Post Office.

ZYCOMM ELECTRONICS LIMITED

L47 Pentrich Road Ripley Derby DE53DS Tel: (0773) 44281 Tix: 377466

25 watts output. 12 channels selected by
front panel switch. Easy to install and
operate. Mic contains separate speaker
module to aid copy under adverse
ambient noise conditions. _J

WW - 082 FOR FURTHER DETAILS
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Advertisements accepted
up to 12 noon Monday,
June 1, for July issue,
subject to space being avail-
able.

DISPLAYED APPOINTMENTS VACANT: £12 per single col. centimetre (min. 3cm)
LINE advertisements (run on): £2 per line, minimum 5 lnes.

BOX NUMBERS: £l extra. {(Replies should be addressed to the Box Number in the
advertisement, ¢/0 Quadrant House, The Quadrant, Sutton, Surrey SM2 4AS.)

PHONE: JAYNE PALMER, 01-661 3033 (DIRECT LINE)

Classified Advertisement Rates are currently zero rated for the purpose of V.A.T.

‘We're in first place again —
with the best jobs in —

P.D.P.11: NOVA: ECLIPSE: Z280: 80/80: 6800: BIT-SLICE: -
‘TTL: ECL: RADAR: SONAR: SATCOM: Phototypesetters:
Wordprocessors: Flight Simulators: ATE: Electro-Medi-

cal: Teletext: Data-Comms: Automation: Microwave.
Where does your skill and interest lie?
Design? Test? Service? Software? Consultancy? or perhaps Research?
% Our clients are drawn from all sectors of industry:
There are opportunities for Managers, Project Leaders, Engineers and Technicians.

* Most UK locations and some Overseas
Contact MIKE GERNAT on 076-384-676/7 (24 hours)

* Make your first call count

ELECTRONIC COMPUTER AND MANAGEMENT APPOINTMENTS LIMITED

148-150 High St., Barkway, Royston, Herts SG8 8EG.

(1118)

) PIONEGER

require a

TECHNICAL TRAINER

with a difference. £8,500 negotiable

To assist with expansion and the further development of our
staff and the training of dealer’'s engineers, we now need a
Technical Trainer to organise, prepare and implement training
programmes.

This will include preparing training material, eg circuit descrip-
tions, practical repair and calibration techniques, etc., with audio
visual aids, the training of our Engineers in developing their
skills in the repairing and maintenance of high technology pro-
ducts and planning training programmes as necessary for new
products.

You must be an experienced engineer with sound knowledge of
video and digital technigues related to video products and have
proven experience in a training environment. Knowledge of
microprocessors will be an advantage.

For this position we offer outstanding career prospects to a
person who has the ambition and ability to succeed in this
highly competitive and exciting industry.

For more information, candidates, male or female, please write
to or telephone:

Mr. Peter Forster, Personnel Manager
Pioneer High Fidelity (GB) Limited
Pioneer House, The Ridgeway
Iver, Bucks SLO 9JL

Telephone: 0753 652222 (1084)

(Broadcast Engineer

Test and Service

Seltech Equipment Limited is a leading supplier of
broadcast equipment and its increasing share of the
market requires further expansion.

The position offered will involve testing and servicing a
full range of broadcast products including switching,
pulse generation, time code, clock and audio systems,
utilizing the latest technology. The successful appli-
cant will probably be qualified to HNC level but broadcast
related experience is of prime importance.

The position is based in the company’s modern premises
at Bourne End, Bucks. Limited travel will be required.

Salary and conditions will be in keeping with the position
offered.

In the first instance apply to: D. Craddock, Sales Director
SELTECH EQUIPMENT LIMITED

Rose Industrial Estate,
Cores End Road,
Bourne End,

1089

Bucks. SL8 5AT
g SELTECH jTel:Bourne Endlz%65285)2919

www americanradiohistorv com
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INNER LONDON EDUCATION AUTHORITY

LEARNING MATERIALS SERVICE
TELEVISION CENTRE, THACKERAY ROAD, LONDON SW8 3TB

The Television Centre produces a range of educational programmes in
the form of video cassettes, sound cassettes and 16mm film for distribu-
tion within London and nationally. It has a colour television studio, colour
mobile unit and film unit all equipped to professional Broadcasting stan-
dards.

MAINTENANCE ENGINEER (ST3)

(£8304-£8916)

The maintenance section has four members and is responsible for all the
equipment at the studio centre, both vision and sound.

Applicants must have relevant technical qualifications (a knowledge qf
digital techniques would be an advantage), and should have good experi-
ence in the field, though consideration would be given to experience in
allied fields. Limited ““on the job” training is available, and the Authority
will pay for attendance at specialised manufacturers’ courses where
these are considered necessary.

Further information and application ferms available from the Education
Officer (EQ/Estab 1c), Room 365, County Hall, London, S E.1. Telephone
01-633 7456/7546. i
Closing date: 14 days frcm appearance of advertisement. |

MOBILE SECTION ENGINEER (ST3)

The mobile section operates colour broadcast standard television facili-
ties including a three camera (link 120) mobile control room and battery
portable equipment (Sony BVP, BVU). The main function of the section is
to make observational classroom recordings for use in teacher education
both in London and nationally. All members of the crew share rigging
duties and driving of vehicles. A current driving licence is highly desirable
and training will be provided leading to an H.G.V. test.

The engineer will join a team of three engineers who are jointly responsi- .
ble for the operation and maintenance of the section’s equipment. This
involves lighting, vision control, microphone rigging, sound mixing and
V.T. operation. Experience in one of the fields is essential; howaver as
training in others will be given, it is important that candidates have
appropriate academic qualifications and a thorough knowledge of cur-
rent broadcast engineering practices. Candidates must also possess
good health and normal colour vision.

Hours of work will be in accordance with the requirements of the service
(the normal working week being 35 hours).

Further details available from the mobile video recording section, tele-
phone 01-622 9966.

Salary within the scale £8304-£8916 (plus an irregular hours allowance of
£156 per annum).

Closing date: June 26, 1981.
Application forms for both posts from the Education Officer (EO/ESTAB

1c), Room 365, The County Hall, London, S.E.1. Telephone 01-633
7456/7546.

(1110}
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Sony Broadcast Ltd

The continued expansion of one of the world's
leaders in professional broadcast television
equipment has created an immediate opening for
the following:

Technical Author

Applications are invited for this new and
challenging position which responds to the
Technical Training Manager. First class working
conditions and facilities will be offered to the
successful candidate, who will after a suitable
familiarisation period be responsible for the
following:

@ Compilation of product training manuals.
@ Preparation of circuit descriptions.

@® Edit relevant articles observed in the periodical
press. Also assist with editing technical papers
presented by Sony staff.

Candidates should be self motivated, able to
express complex technical ideas accurately and
concisely and possess a knowledge of modern
broadcast technologies/techniques. Specific
product training will be provided.

ointmts

If you like the thought of enjoying the success of

world leadership then write in strict confidence to
Barry White, Company Personnel Manager, now!
And please don’t forgeta CV. -

N7

' . 7 Sony Broadcast Ltd.
" City Wall House
t q lii * Basing View, Basingstoke
Hampshire RG21 2LA
Broadcast  Telephone (0256) 5501+

(1111)

CAPITAL HOUSE
29-30 WINDMILL
STREET
, . LONDON W1P 1HG
APPOINTMENTS LTD. TEL: 01-637 5551
THE UK’s No. 1 ELECTRONICGS AGENCY

Design, Dev. and Test to £10,000
"Ask for Brian Cornwell

-
SALES to £12,000 plus car
Ask for Ken Sykes

FIELD SERVICE to £10,000 plus car
Ask for Maurice Wayne {

We have vacancies in ALL AREAS of the UK |

Telephone: 01-637 5551 (3 lines)

E—— e

WANTED

Engineers for hundreds of vacancies including:

SOFTWARE RESEARCH ENGINEERS. Assessment of real-time
languages and emulation techniques. To £10,000. South Coast.

RF & DIGITAL ENGINEERS for satellite comms./data collection
system. To £10,000. Berks.

ANTENNA DESIGNERS, MICROWAVE OR RADAR, theoreticians
and experienced engineers. To £14,000.

PROJECT LEADER. MPU and multiprocessor-based word
processing systems. Advanced design concepts including
speech communications. C. £10,000. Surrey.

For further information, contact: (1115)

Charles Airey Associates

4 Hammersmith Grove. London W6 ONA. Tel: 01-741 4011

SERVICE DUNOCRAFT!
TECHNICIAN ELECTRONICS LMITED !

We are looking for an experienced person 1o take responsibility

for our Servicing and Spares operation.

Key requirements are:

% Sound practical knowledge of electronics.

% Experience of Professional Audio Equipment.

% Ability to liaise efficiently with our international customers
and dealers.

Salary Circa £6,000 p.a.

Write or telephone for an application form:

Mick Newman, Soundcraft Electronics

5-8 Great Sutton Street, London, EC1

01-251 0581 (1109 § |

RADIO WEST

THE ILR STATION TO SERVE BRISTOL AND AVON
(Due on air in Autumn 1981) requires

BROADCAST ENGINEERS

preferably with radio experience. Salaries negotiable.

Write with C.V. to: The Chief Engineer, WV
Radio West, Bush House, %P'.@
72 Prince Street, Bristol BS1 4NU.

B www.americanradiohistorv.com
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Kiribati

) Technical Officer

(Marine Electronics)
Up to £8,021 plus allowances

Candidates must possess the City and Guilds
Telecommunications Technicians Certifcate or an
equivalent diploma in marine electronics. In addition, at
least two years’ experience on installation and maintenance
of radio, radar and electronic navigation equipment and
land-based MF, HF and VHF communications of up to
1KW output would be an advantage.

The successful applicant will be responsible to the Senior
Technical Officer for the installation, maintenance and
repair of ship stations on locally registered vessels. The
appointee will advise ship owners on spares’ requirements
and holdings and supervise local officers.

Shipborne installations comprise JRC (JAPAN) and
DECCA radars with navigation equipment mainly of
“Kelvin Hughes” and “Omega” origin.

The salary includes a substantial tax-free allowance paid
under Britain’s overseas aid programme.

Benefits include:
* Free passages
* Generous paid leave

* Children’s holiday visit passages and education
allowances

* Subsidised housing
* Appointment grant

For full details and application form, please ring
Mr. P. Tannett on 01-222 7730 ext 3626 or write quoting
reference YRIN/1007/WD.

Crown Agents

~

WIRELESS WORLD JUNE 1981
==

YORKSHIRE REGIONAL HEALTH AUTHORITY
Regional Medical Physics Service

| ELECTRONICS TECHNICIAN
GRADE IV-GRIMSBY

Required to undertake maintenance on a wide range of
medical equipment and to assist with the development of new
instruments. The post is based at the Grimsby Maternity
Hospital, Second Avenue, Grimsby.

7

Candidates should possess an appropriate degree, HNC,
ONC or other relevant qualifications and experience. Further
details may be obtained from the Principal Physicist
(Grimsby) Mr. ].M.M. Stirling, Tel: (0472) 74111

Salary-Grade IV £4404 - £5790p.a. The starting point
will depend on qualifications and experience,
Application forms and job description obtainable from and
to be returned to: District Personnel Officer, Grimsby
Health District, Queen Street, Grimsby, Tel: (0472} 53771.
Closing date: 10th June, 1981,

GrimsbyHealth .
Services  ——
Humberside Area Health Authority -

The Crown Agents for Oversea Governments and
Administrations, Recruitment Division, (1080
N\ 4 Millbank, London SWIP 3]D, eer %2 /)

THOMAS MERCER LIMITED are developing a range of
electronic precision gauging equipment which incor-
porates the latest microprocessor techniques. They now
invite applications for the following appointment.

ELECTRONICS
ENGINEER/PROGRAMMER

Working as @ member of a small team, the Electronics
Engineer/Programmer will be required to programme
microprocessor systems and to design and develop
electronic circuits primarily based on digital techniques.
The successful applicant will need to be self-motivated,
have some electronic/design experience and be qualified
to H.N.C. or equivalent.

Applications should be made by completion of an appli-
cation form which is obtainable, together with a copy of
the job specification, from
Mrs. T. |. Breed — Personnel Officer
[ THOMAS MERCER LIMITED
Q Eywood Road, St. Albans, Herts, AL1 2ND
Telephone: St. Albans 55313

(1121}

Radio Development

Engineer
ZIMBABWE Circa £12,000

Our client seeks the services of a radio development
engineer having minimum 5 years’ experience in the
development of FM/AM radios, hi-fis and tape re-
corders. Emphasis is on practical experience. Theoretical
qualifications are not of prime importance, but will in-
fluence salary offered.

This position is with a leading radio manufacturing com-
pany in very pleasant Bulawayo.

Telephone or write: Tony Bridges, 01-995 5151. Mor-
gan-Bryant & Bridges, Personnel Services, Power
Road, London W4 SPT. (1083)

O0Dolby
QUALITY CONTROL
TECHNICIAN

We manufacture and market audio reduction equipment which
is used by major recording companies, recording studios, the
film industry and broadcasting authorities throughout the
world.

The Quality Control technician will be responsible to the Quality
Assurance Manager for monitoring product quality in all areas
of manufacturing. He, or she, will also carry out reliability trials
and investigations.

The successful applicant will have experience in the service or
manufacture of audio equipment.

Salary is negotiable.

Write or telephone:

Kevin Cross, Dolby Laboratories Inc.

346 Clapham Road, London SW9 9AP

or telephone: 01-720 1111. )
. (1120

wwanamaricanradiohistory com
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FE R e e
ELECTRONIC TEST TECHNICIANS

(upto £6,000p.a.)

ELECTRONIC INSPECTORS

(up to £100 p.w.)

Exciting opportunities exist to help test and inspect our
Simfire range of laser-based microprocessor controlled
simulators which are used in the training of tank crews and
other military personnel. The need for high reliability in the

product's varied operating environment demands skilled and

experienced staff. .

In our Test area, you will be expected to
test and diagnose faults from P.C.B. level through
to system integration using a wide variety of both
commercial and special purpose test equipment.
You should have at least two years' similar
experience and have a relevant City and Guilds
examination (or equivalent).

For our Quality Control area, you should have at
least three years’ experience as an electronics
inspector preferably holding an MoD or
similar stamp. You should be familiar with the
use of standard test meters and be able to work
with the minimum of supervision carrying out

R/ A\ V2 Z R S N (T U S

detailed inspection on any of our products or systems.

Although based mostly within the factory, you will as part of

a closely knit team, in both areas, become regularly involved

in final testing of the equipment at our nearby outdoor

testing range. For this a clean driving licence is essential.

For further details and an application form please

% contact:— Carol Allibone on 01-366 1100,

4 : ext. 50 or write to her

at:— Weston Controls,
Great Cambridge

?  Road, Enfield,

Schiumberger

Cancer Research
Campaign
ELECTRONICS TECHNICIAN

If you have confidence, take pride in your designs and would like to work
ina modern laboratory, then we should like to hear from you.

Experience in design, although desirable, is not essential, but you will be
expectad to be familiar with state-of-the-art analogue and digital techni-
ques in the frequency range DC-1GHz. Preferred qualifications are degree
or equivalent.

You will join a small team working on such diverse problems as fibre-
optics telemetry and nanosecond spectrophotometry. Much of the work
1S In conjunction with a unique dual-polarity 4-million volt Van de Graaff
accelerator. Starting salary about £6,000, dependent on experience and
qualifications, on an incremental scale (currently under review).

Application forms anc further information from the Deputy Director (5V}.
CRC Gray Laboratory
Mount Vernon Hospital

Northwood, Middx. HA6 2RN. Northwood 28611
(1090}

AIR RECORDING STUDIOS

require a

MAINTENANCE ENGINEER

to work in their West End studios, with a possible tour of
duty in the Caribbean. Applicants should be conversant
with the latest analogue and digital recording technique
and qualified to H.N.C. standard. Salary according to
experience with regular reviews and bonus.

Forinterview please call:

DAVE HARRIES or MALCOLM ATKIN
on 01-637 2758

11126}

AIR TRAFFIC
ENGINEER GRADE 2

Applications are invited from persons aged 25 years or
over who hold a minimum of ONC (Eng.), City and Guilds
Telecommunications Technician (Course 270/271), up to
and including T3, TEC Certificate Diploma in Telecommu-
nications or equivalent technical qualifications, for the
post of Air Traffic Engineer Grade 2, at Ronaldsway Air-
port on the staff of the Isle of Man Airports Board. Candi-
dates should have a sound knowledge of electronics and
be experienced in the maintenance of Airport Commu-
nications, Radar, Nav. Aids, CCTV or data processing
systems.

The post is permanent and pensionable on a non-contrib-
utory basis (save for a contribution of 172% towards
family benefits) and has a salary scale of £6,252-£7,170
per annum. The post involves shift work, including some
Saturday and Sunday working for which an additional
allowance is payable. Arrangement exist for the transfer
of certain pension rights, a removal expenses grant of
60% is payable and the standard rate of income tax in the
Island is 20%. The duties of the post include the installa-
tion, maintenance, repair and calibration of electronic
equipment and systems concerned with Air Traffic
Control and Operations at Ronaldsway Airport. Further
details can be obtained from the Airport Director (Tel.
0624-823311).

Applications stating full name, address, date of birth,
qualifications and experience, together with the names
and addresses of two referees, should be submitted to the
Secretary, Civil Service Commission, Central Govern-
ment Offices, Douglas, within fourteen days of the date of

m this advertisement.
.4 (1103)
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(1119

1. Q.A. MANAGER with 05/21,
D.Q.A.B. and C.A.A. experience to
manage Quality Control and As-
surance for volume batch produc-

England and

3. DIGITAL DESIGN ENGINEERS to
work on industrial control systems
for the paper industry to £11,000.
Hants.

4. TRAINEE PROGRAMMER with

train on ATE for digital applica-
tions to £9,000. Berks.
5. SUPPORT ENGINEER to provide

Marketing, and Customer Training

6. SYSTEMS ENGINEER to work

ment to £12,000. Berks.
HUNDREDS OF OTHER ELECTRONICS
AND COMPUTER VACANCIES TO

Phone or write:
ANTHONY GILES, M.Sc..C. Eng.. M.LEE.

£25,000?

of precision capacitors to
000. Bucks.
ERVICE ENGINEERS to main-
small business systems in S.E.
the Midlands to
00 plus car. Ayrshire.

/Development background to

nical backup for Applications,

ine Printers to £9,000 plus car.
s.

Underwater Acoustic Equip-

£25.000

LIVEDEN CONSULTANTS

St Leonard’s Road. Windsor, Berks
Windsor (07535) 57818

24-hour Ansaphone

tom

clud

ques

Ap
from
Box
RV/7

(ELECTRONICS)

PHYSICAL & INDUSTRIAL CHEMISTRY

range of scientific intrumentation,
involying high stability power supplies,
amplification, of low tevel signals (in-

techniques, digital and analogue techni

Minimum qualifications H.N.C. and nine
years’ experience. Salary within range
£6020-£7191 and as from July 1981
£6532-£7802 p.a.

UNIVERSITY OF LIVERPOOL

TECHNICIAN
GRADE 6

DEPARTMENT OF INORGANIC,

aintain repair and construct a wide

ing lock-in amplification), R.F.

and microprocessor technology.

plication forms can be obtained
the Registrar, The University, P.O.
147, Liverpoot L69 3BX. Quote Ref.
73/WW.

{1124)

DIGITAL EXPERIENCE?

PRODUCTION. VACANCIES IN
COMPUTERS, NC, COMMS.,

L

ELECTRONICS RECRUITMENT SERVICE

FIELD, SUPPORT AND i

MEDICAL, VIDEO, ETC.
For free registration ring

0453 883264

01-290 0267

LOGEX HOUSE. BURLEIGH, STROUD
GLOUCESTERSHIRE GLG 2PW
TEL 0453 883260,01-290 0267 3y,

TESTERS,

TEST
you'r

working for a World Leader in
Radio & Telecommunications. Phone
Len Porter on 01-874 7281, or write:

REDI
Ltd.,
Lond

TEST TECHNICIANS,
ENGINEERS. Earn what
e really worth in London

FON TELECOMMUNICATIONS
Broomhill Road, Wandsworth,
on, SWI8 (9838

120

Electronics
Engineers

MULTITONE leads the world in electronic paging systems; and at a time
when other concerns are cutting back, we’re looking to expand our
activities even further.

To this end we are now seeking to recruit additional Electronics Engineers
to work on a variety of sophisticated projects.

Applicants should have a good theoretical background of the type
obtained through an Honours Degree in Electronics or Physics. This must
of course be coupled with a keen interest in, and a desire to contribute
towards, modern communications.

The knowledge will be applied to the design and analysis of analogue
circuits and systems, operating from audio frequencies up to 300 MHZ.
These circuits will operate in conjuction with various arrays of logic
elements, which must also be devised, for the purpose of data decoding
and message handling. The practical realisation of such linear and digital
circuitry will, in general, be by means of custom designed integrated
circuits.

We are offering an excellent salary and benefit package and, perhaps more
importantly, a real opportunity for career advancement.

Please apply in writing to:

Personnel Department

Muititone Electronics P.L.C.
6-28, Underwood Street,

London, N1 7JT

Tel: 01-253 76 11

WIRELESS WORLD JUNE 1981

(1081)

multitone

Principal Engineer
Aerial Maintenance

The IBA requires a Principal Aerial Mainienance Engineer to lead a
small aerial maintenance group at its Engineering eadquarters.

The successtul applicant will be responsible for the group’s activities
which include corrective and planned maintenance of all IBA aerials.
filter network and associated fecder systems in the SHF, UHF, VHF and
MF bands.

Candidates should be of Chartered Engineer level and hove considerable
practical experience in the installution/maintenance of this equipment
and the control and direction of ilinerant staff.

Previous managerial experience is essential as is a willingness to travel
throughout the UK [or which a car is provided. The post is based at
Crawley Court near Winchester. Iampshire.

Starling salary will be on a range which rises to £13.276 per annum
(salaries are due to be reviewed in Julyl. Relocation expenses will be
paid. where appropriate.

INDEPENDENT
BROADCASNTING
AUTHORITY

Applicants (male or female) should write or telephone for an application
form quoting reference WW/586cc to Glvnis Powell, Personnel Otficer
IBA. Crawley Court. Winchester. Hampshire. SO2t 20QA0.

Telephone: 822270, iz

www americanradiohistorv com
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DAIA COMMUNICATIONS
TECHNICAL SUPPORT ENGINEER

c. £8,000

In the field of Data Communications our client has
secured an International reputation for expertise in the
design of Network Management Systems.

An exciting expansion programme has been initiated for

the 1980's resulting in the need for a new key member of
the management team to make a significant contribution
to the Company's successful growth.

This newly created position would probably suit an
experienced Customer Engineer wishing to develop his
career and who has been successfully acting as a
technical interface between the company and the
end-user.

This demanding role requires an experienced Data
Communications Engineer to liaise directly with the *‘end-
user’' as the Company ‘‘Technical Authority”

Jonathany e

M Appointments

Oxfordshire

He/she would provide a —
* Technical back up to the Marketing function

% Control production of technical specifications
and service manuals for all company products

* Organise product-line customer training for U.K.
and International distributors and

* Last-line back up to field service function as well
as in-house/end-user troubleshooting function

The successful candidate will be highly rewarded, not
only with an attractive salary package, but also with free
B.U.PA., non-contributory pension, excellent relocation
expenses plus the opportunity to join a highly successful,
growing company which is set to expand in an Inter-
national market. A clean driving licence and current
passport would be a great asset to the successful
applicant

For further information and an application form
write/phone:

Technical Recruitment, Knighton House, 62 Hagley Road,

Stourbridge, West Midlands DY8 1OD.°(03843) 4436 (24 hours)

Senior

=
|

Electronics
Technicians

Tesel Services Limited is an expanding
British high technology company
providing wireline logging services to
the international oil industry.
We require Electronics Technicians res-
ponsible for the maintenance and repair
of a wide range of measuring, proces-
sing and data recording equipment.
They should also have some mrechanical
and general workshop ability. Appli-
cants should have ONC, HNC, or rete-
vant Service qualifications.
If you believe you have the right qual-
ities of resourcefuiness and determina-
tion to succeed, and the qualifications
required for this post, please write with
your Curriculum Vitae in full to:

Tesel Services Ltd.

PO Box No. 13
Basingstoke
Hants RG21 1AJ
marking your envelope
) Reference WW301 {1087}

APPOINTMENTS

IN
ELECTRONICS
to £15,000

MICROPROCESSORS
COMPUTERS - MEDICAL
DATA COMMS - RADIO

Design, test, field and
support engineers- -for
mmediate action on
salary and career advance
ment, please contact

“lechnomark_

Cagineening anid Tohata, Kicruss

11, Westbourne Grove
London W2 01.2299239

{9257}

Engineer

with experience of
video production

The Distributive Industry Training Board is dedicated to 1m-
proving the quality of staff training within the distributive
industry. A key role is played by our audio-visual department
based at Knutsford, who produce high-quality video pro-
grammes for use by companies of all sizes.

A Senior Engineer is now required to assume responsibility
for our visual output, working alongside counterparts in
charge of VTR, sound and lighting.

Basic responsibilities will include operating, maintaining and
modifying all equipment to current broadcast specifications,
advising and assisting on programme production and
contact with all sections of the trade to provide advice on
audio visual equipment.

The position is directly responsible to our Engineering Man-
ager who supervises a staff of nine people.

It is envisaged that the successful applicant will have sound
experience of audio visual technical work covering TV and
other equipment as found in a similar department or TV
studio, plus several years' practical experience of electronic
engineering theory and practice to H.N.C./degree standard.

Salary will be in the range of £5,342-£7,776 according to age
and experience, and a car will be provided. A contributory
pension scheme is in operation.

Please write or telephone for an application form, quoting
reference DITV/1, to the

Personnel Manager, Distributive Industry Training Board
MacLaren House, Talbot Road, Stretford, Manchester M32 OFP

within the D
next SEVEN days

www americanradiohistorv com

|

REDIFFUSION

J

SENIOR SYSTEMS ENGINEER

To control a team of engineers
involved in the evaluation, design
and maintenance of recording studios
high speed tape duplication facilit-
ies, and on location tape playback
equipment.

The applicant will have at least

2 years experience in one or more
of the above fields and will have
a knowledge of both analogue

and digital techniques.

Academic qualifications to HND
or similar level required.

The salary will be circa £8,000

MAINTENANCE TECHNICIAN

To carry out trouble-shooting,

repair and maintenance of a variety
of studio and high speed duplicating
equipment at the Companies premises
at Orpington.

Previous experience of professional
tape-recorders, mixer desks and
associated equipment and/or high
speed duplicating processes is
essential and some relevant academic
achievment is preferred.

The salary will be circa £4,360
Apply in writing stating age,
qualifications and experience 10
Engineering Manager,

Rediffusion Music Limited *
Cray Avenue, Orpington

Kent BR5 3QP

(1085) '
\.
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METROPOLITAN POLICE

Telecommunications
Technical Officers

Vacancies for Telecommunications Technical Officers Grades Il and Il exist in the Operations
(Technical) Support Group of the Chief Engineer's Department.

Appointments

Duties vary according to post but include the planning, installation, modificationt and
maintenance of a wide range of advanced telecommunications equipment. Such equipment
includes mobile and hand held radios, transmitter/receiver sites and base stations, C.C.TV.
and Video/Audio recorders, computer terminals {V.D.U. and printers), microprocessor control,
alarm systems and a central systems complex.

Candidates should possess an ONC in Engineering or an equivalent City & Guilds/TEC
qualfication. Candidates for Grade Il posts should have a total of 4 years training and
experience with a further 3 years experience for Grade |i posts.

Posts are in Central London and Thorton Heath.

Salary: (National} Grade IIf Posts £5,310 10 £7,170.
Grade Il Posts £7,170 on entry rising to £7,965.

in addition to the above a London Weighting allowance of £1,016 p.a. is payable in inner
london and £424 p.a. at Thomton Heath.

Annual leave: 4 weeks 2 days rising to & weeks with an additional 10%2 days public and
privilege holidays.

Non»contribu?ory pension scheme.

There are good prospects for promotion and assistance is given for further educational studies
where appropriate.

For further details and an application form apply to:

The Secretary,
Room 213(  /TTO),
s, 105, Regency Street,

- Y LONDON SW1P 4AN.
Telephone: 01-230 3122 (24 hour answering service).

Closing date for retum of application forms is 3rd June 1981.

SCHOOL OF ORIENTAL AND AFRICAN
STUDIES

{University of London)
Malet Street, WC1E 7HP

DEPUTY CHIEF
TECHNICIAN

{Grade 5)

Must have good knowledge of servicing
AVA equipment and a general interest in
electronics. Previous experience of
supervising Technician staff and exper-
ience in the field of Higher Education
would both be advantageous. Salary in
the range £6,265-£7,145 p.a. rising to
£6,711-£7,666 p.a. in July 1981. Good
working conditions and prospects. Ap-
ply to Mr. J. Dixon. Tel. 637 2388, Ext.
237.

(1082)

TOP JOBS IN
ELECTRONICS

Posts in Computers, Medical,
Comms, etc. ONC to Ph.D. Free
service.

Phone: 01-906 0251
(8994)

Broadcast Transmission Systems

(Network Operation & Maintenance)

The IBA has a vacancy for an engineer qualilied to HNC level in electrical engineering and
having a good working knowledge of television and radio broadcasting svstems. The work
will involve measuring the performance of o national network of vision and sound circuits
interconnecling between the ITV and ILR Programme Companies and the IBA

Transmitting Stations. It wilt also call for detailed liaison with statt of the different
organisalions involved. Although based at the IBA's Engineering tHeadquarters at Crawle:
Court in Hampshire. frequent travelling is required. Hence. a current driving licence is
essential.

Salary will be in a range rising to £8.647 (salaries will be reviewed in July). Generous
relacation expenses will be paid where appropriate.

INDEPENDLEN|

I BA BROADCANTING

AUTHORITY

Applicants (male or lemale) should write or telephone for an application form quoting
relerence WW/BTS ta Glynis Powell. Personnel Officer, IBA. Crawley Court. Winchester.
Hampshire. SO21 2QA. Telephone 822270. Tol

www. americanradiohistorv. com
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Electronics
R&D

£7999

Join us in the forefront
of technology

123

Appointments

Take your pick

HF-VHF-UHF

Microwave Optics & Acoustics
A challenging and full career in
Government Service

Candidates, normally aged under 30,
should have a good honours degree or equiv-
alent in a relevant subject, but any candidates
about to graduate may be considered.

Appointments as Higher Scientific
Officer (£6,075-£7,999) or Scientific Officer
(£4,805-£6,480) according to qualifications
and experience. Promotion prospects.

Please apply for an application form to
the Recruitment Officer (Dept L.LE. 1),

H M Government Communications Centre,
Hanslope Park, Milton Keynes MK19 7BH.

(1028)

TELECINE ENGINEER

The video department of a large advertising agency
requires a telecine engineer.

Ideally applicants should be conversant with colour
broadcast telecine and experienced in the
maintenance or have working knowledge of some
of the following studio equipment:

Rank Cintel Mk. (li
Colour Cameras
Video Recorders
Vision Mixers
Audio Equipment
Control Equipment

Salary will be negotiable and depend on
experience and qualifications.

For more information write or phone:

Malcolm Syers
DAVIDSON PEARCE LTD.
67 Brompton Road, London, S.W.3
01-589 4595

1127)

PHILIP DRAKE ELECTRONICSLTD.

Manufacture Audio and Intercommunication EqQuipment for the broadcast industry
and have vacancies for the following staff:

PROJECT ENGINEERING ASSISTANT

The Project Department carries out the detailed design of systems, prepared the
necessary information for production to build and test the equipment and prepares
the customer’s handbook. A person is required to assist in the department, initially
under supervision, but eventually controlling smaller projects personally. A formal
electronics qualification would help in the work but is not essential.

ASSISTANT TEST ENGINEER

to test primarily the custom-built products, mainly intercommunication systems,
along with the standard product range. Some experience in the testing of audio and
digital circuits and in the design of test jigs is desirable.

The company offers a 372-hour week with 20 days’ holiday minimum. Experience in

the broadcast industry and/or suitable qualifications are desirable for all positions.
Salary negotiable dependent on experience.

Apply by telephone or writing to:

ALAN BRILL, PHILIP DRAKE ELECTRONICS LTD.
23 REDAN PLACE, LONDON, W2 4SA. Tel. 01-221 1476 (1130)

Air Traffic
Engineers

The Civil Aviation Authority has vacancies for men and women
as Air Traffic Engineers Grade 2 in its Telecommunications
Division offering a variety of work on a wide range of electronic
systems and specialised equipments.

Air Traffic Engineers Grade 2 are involved in the installation and
maintenance of radio, radar, air navigational and landing aids,
and data processing systems. Staff are employed at some Civil
Airports, Air Traffic Control Centres and Radar Stations and
other locations throughout the UK but at present most of the
vacancies are likely to be in the South of England with a few
vacancies elsewhere in the UK.

Qualifications and Experience

You should be at least 20 years of age and have obtained either
the O.N.C. (Eng.) with an electronic bias or C. & G.
Telecommunications Technician T3 Certificates or other similar
technical qualifications.

Skilled working experience in radio, radar or data processing is
essential.

Salary

Salaries are on an incremental scale £5,683-£8,783. Posts in the
London area attract an additional allowance {Inner London
£1,082 — Quter London £452). Grade 1 posts (maximum salary
£10,610) are normally filled by promotion from Grade 2.

r—= === —_——————m—m———=—

For full details and an application form complete and I
send the couponto: CAA, Personnel (Tels), Room T 1206,
CAA House, 45-59 Kingsway, London, WC2B 6TE.

Civil Aviation Authority
(1125)

WA americanradiahicstary com
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South Glamorgan i Overseas. \
g el Opportunities
TEC? C&G?

The Cable & Wireless Group, leaders in worldwide
telecommunications, are offering excellent oppor-
tunities for Telecommunications Technicians to
receive specialist training at our Engineering College
in Cornwall before taking up an assignment at one of
our many overseas branches.

successful candidates will be offered avery attractive
package, comprising two fixed-term contracts with
excellent associated benefits.

You willhave the opportunity towork on awiderange
of equipment including:

Automatic Telex Exchanges
international Telephone Switching Centres
Earth Stations
Radio Transmission.

Your duties will include maintenance and testing of
equipment, wiring, diagnosing and repairing faults,

Cardiff Royal Infirmary
Department of Medical Physics & Bio Engineering

MEDICAL PHYSICS TECHNICIAN Il (Electronics)

Salary: £6291-£7845 p.a.

Applications are invited for the above post based at this busy Accident &
Emergency Hospital. The Technician will be required to take day-by-day
responsibility for the running of the maintenance team based at Cardiff
Royal Infirmary, responsible for a wide range of electro-medical equip-
ment within the Authority.

Applicants should be car owners with a current drivers licence, as the job
involves travelling from base to other Hospitals & H.A. Clinics within the
area.

He/she will, additionally, be responsible for undertaking some design and
development work as a member of a team of graduate Scientists &
Technicians.

Applicants should hold a minimum qualification of ONC, but preference
will be given to those holding HNC/HND or equivalent. All applicants
should have at least 2 years’ relevant experience as a Technician lIl.

Further information available from the Principal Physicist, Cardiff Royal
Infirmary, Newport Road, Cardiff. Tel: (0222) 492233, Ext. 659.

Application forms and job descriptions available from: Mrs. D. V. Eaton,
Assistant Unit Administrator, Cardiff Royal Infirmary, Newport Road,
Cardiff. Tel: (0222) 492233, Ext. 407.

Closing date: 20th June, 1981. (1123} A ! J
operational checks, monitoring both hardware and
software and installation work.

UNIVERSITY OF LIVERPOOL You are aged between 17-25, holder of a Technicians
Education Council (TEC) Diploma in Electronics and
TECHNICIAN INSTITUTE OF PSYCHIATRY Communications Engineering or City and Guilds Part il

GRADE S5

SCHOOL OF EDUCATION

To undertake responsibility for
AVA and CCTV provision in the
School.

Applicants should be qualified and
experienced in the fields of
electronics and Audio Visual Aids,
HNC minimum qualification and
seven years’ experience, capable
of working on their own initiative.
This is an interesting post involv-
ing a variety of activities in the
fields of teaching and educational

Certificate in Telecommunications (Course 270/271).
‘0’ levels in English Language and Mathematics would
be an added advantage.
Please write or telephone for an application form
and brochure to:

The Recruitment Manager, Dept.A.944,
Cable & Wireless Ltd., Mercury House,
Theobalds Road, London WCIX 8RX.

Tel: 01-242 4433 Ext. 4008.
Closing date for applications is 30 June, 1981.

@ CableaWireless &,
\

AUDIO-VISUAL
TECHNICIAN

A vacancy exists for an Audio-Visual
Technician at this postgraduate medical
school and associated teaching hospital.
Applicants should be experienced in
maintenance of television equipment
and preferably hold relevant technicat
qualifications: e.g. City and Guilds
Course 222 or 224.

Salary according to experience and
qualifications on Whitley Council Medi-
cal Laboratory Scientific Officer scale
currently £4,677 p.a. to £6,597 p.a. plus

research London Weighting £527 p.a.

o 5 For application form with job descrip-
Salary in range £5,249-£6,129 per tion please write to the Deputy Secre-
annum. tary, Institute of Psychiatry, De Cres-

Application forms can be obtained
from the Registrar, The University,
P.0O. Box 147, Liverpool L69 3BX.
Quote Ref. RV/766/WW.

pigny Park, Denmark Hill, London SES
8AF or telephone 703 5411, Ext. 214,
quoting reference MJC/WW.

(1107) Helps the world communicate

(1105)

{1122) J

ARTICLES FOR SALE

' i !Hg wnﬁ E; PHILIPS RACAL  COMMUNICATIONS  RECEIVERS
To MAHUFAG UH [] LESALEHS 500kc/s 30mc/s in 30 bands 1MHz wide. RA17
‘/ I DEO £150 RAI7L £200 Or a few as new £250

BULK BUY ERS ONLY / RA117$ 5300, all air le’sled. supphed with full

. b 4 a ) A ) d Q manual, dust covers, in fai diti tal

Large quantities of Radio, T.V. and Electronic Compinents CONVERSIONS louvred case for sets £25, RASBA SS8.158 adap
1 1 1 1 UPTO DUAL SPEED tors. new and boxed with manual £75 RAS6D

?gSISTORS CARBON & C/F %. Y4, 2, 3. 1 Watt from 1 ohm to HOU RECORDING used with manual, €75, RA218 SSB-IS8 adaplors

meg . 7 FROM N1700 - 02 VIDEOS e e
RESISTORS WIREWOUND. 1'2, 2,3, 5,10, 14, 25 Watt (X L XCELLENT PICTURE QUALITY MARCONI SIGNAL GENERATOR TF801D/1 TO
\ - e, . ) AR USES EXISTING TAPES SEF DFMONSTRATION 8S £85to £150
CAPACITORS. Silver mica, Polystyrene, Polyester, Disc Ceramics - VIDEG AUDIGIN DUT EACKITIES (8

4 i ' 2 | MARCONI R.F. RADIATION & POWER MEYER

ITI 5
F1500 01 02 L1 CONVERSIONS § ROM £1u¢
VCI50sE15 EACH TAPLS REPAIRED

Metalamite, C280, etc \
EVANS VIDEO SERVICES

0A1430 (CT477), as new, in&ay metal case with

f . 061 full manual, power meter range, 10mc/s to
gogYe.;gedqcf Ptots, Slider Pots, Electrolytic condensors, Can Types, T 439 8696 10gc/s, complete with X-S-L band aerials, £50
xi adial, etc '

’ g i (1021) ECORDERS SERIES 4-5-
Transformers, chokes, hopts, tuners, speakers, cables, screened wires, :ES’%".G,MEL‘ :,ﬁr;:,eo_ sg,.:s a m“.;s g?of‘.ﬁ
connecting wires, screws, nuts, transistors, tCs, Diodes, etc., etc LAB CLEARANCE: Signal Gener €20 ea Series 7 £100to £200 ea Collected
All at Knockout prices. Come and pay us a visit. Telephone 445 2713 ators Bridges; waveform, e ThANSTELIMATRICPRINTERS.S) leval
445 0749 transistor analysers; calibrators: Siingiled et tor 50 Bag 5. B g oy bEuda

NiedDA standards; millivoltmeters; dyna- Tested with manual, £165
BROADFIELDS & MAYCO DISPOSALS mometers: KW meters:  oscillo

All items are bought direct from H.M. Govern
ment, being surplus eqpt Price is ex-works

21 Lodge Lane, N. Finchley, London, N.12. 5 mins. from Tally Ho Corner o,¢,, scopes; recorders; Thermal, sweep,
low distortion true RMS, audio IR,

deviation. Tel. 040-376236. (8250

S.A.E. ail enquines. Fhone ror appointment Yor
demonstraion of any item. JOHMNS RADIO,

E 'ORKS, LL ROAD,
BUGGED? UNDER BUILDING RAMS? BIRKENGHAW, BRABFORD. TEL. ERABFORD
SURVEILLANCE? Why waste ume hand-wirng RAMS? This BRAND NEW VERO RACKS 19in x i (848)

5%in, complete with 20 off 40 way

5 3 x 2 5.nch professional plated thru PCB
edge connectors (only 6 used), 20

THE BUGGING GAME
mounts on your prototyping board. looking

methods! PART 1 - TELEPHONE

HA4 7TX. Tel. (089-56) 73265

ts a unigue, previously restricted book descrb-
ing modern counter-surveillance and eavesdrop-
ping techniques. A virtual encyclopedia of ""hid-
den knowledge' 1t tells ALL YOU NEED TO

NOW about professional and secret service

SYSTEMS.

(1034}

like an 8K byte TTL compatible static RAM
13 address lines, 8 data | /O, wnite enable, 2
neg and 1 positive card selects

Assembled with sockets, pins and caps. just
plug in 16 2114 s and 1 74L5138 £21

(850)

card slides and locking front panel
(12in long). P.S.U. insitu on card
slides having 110/240v input, on/
off switch and power on indicator.
Cutput is +5v at 5 amps and

Hants. Telephone 0252 515373. (975

ENCAPSULATING, coils, transform-
ers, components, degassing, Siii-
cone rubber, resin, eposy. Lost
wax castuing for brass, bronce, si-
ver, etc. Impregnating coils, trans-

o e T G A I Bare board £15, no VAT, post pard ~10v at 5 amps, fully stabilised. | foriners, componens.  Vvacuum
COUNTERMEASURES. 300 pages of unobtain- ibix Electronic Design (Can be converted to +12v at 5 equipment low cost, used and new.
able information! DON'T WAITI . . this book 56H Norris Hill Drive amps). Price £35 P/P and VAT Also  for CRT regunning met-
g‘;g'ge‘:ﬂsl'l“ys‘?fagpgag"gc‘ag';srgm!éllN?rEi;%gS Heaton Norris inclusive. RushmoorF Elgctronirc]s allising. Reﬁearch R& gevelupmdenl.

i ’ f Ltd, 43 Queens Road, Farnborough, Barrats, ayo oad, Croydon,
TIONAL, 35 Dell Farm Road. Rutslip, Middiesex Stockport, Cheshire CRO 2QP. 01-684 9917, | 96758

www americanradiohistorv com
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ACRON VIDEO

Due to continued expansion at our modern premises in
Bracknell, an additional

QUALITY CONTROL ENGINEER

is required to handle all aspects of check-out and inspection
including goods inwards. Applicants will probably be aged be-
tween 25-30 years, ONC leve! with preferably 5 years’ exper-
ience in a QC environment. Some knowledge of professional
broadcast TV equipment is desirable.

Applications should be addressed to Mr. R. Browning, Acron
Video, Unit 3, Lovelace Road, Bracknell RG12 4YT. Tel: Bracknell
55625.

FOR CLASSIFIED
ADVERTISING

RING
JAYNE PALMER

ON

01-661 3500
Ext 8158

(1131)

P.0O. Box 30. London, £.4
01-531 1568 MSF CLOCIK is éEﬂASVESTT(I:gGHRECT hneveé
gains or loses, o at switch-on,
ENAMELLED COPPER WIRE gigi!s show Date, Hours. Mi“nu!es and
econds. can expand to Years, Months and
gwg 29 ”zb‘7‘ 8‘““ 3";0 02:10 Milliseconds. auto GMT/BST and leap year.
3 34 s - . - - also parallel BCD output and audio to record
0 to ... 3.20 1.80 0.90 0.70 and show time on playback. recaives Rugby
3510 39 3.40, 200 1.10 0.80 60KHz atomic time signals, built-in antenna,
:(4)(0::; :;{ :gg g?g ;:Z 1000Km range, ABSOLUTE TIME, £54.80.
to . . 5 .60
) 15.96 9.58 €.38 3.69 | | | gocuz RUGBY RECEIVER, as in MSF Clack. serial
SILVER-PLATED COPPER WIRE gﬂ!f;'ofulvutgw,am- S
ach fun-to-build kit includes ali parts, printe:
141030 .... 6.50 3.75 2.20 1.40 circuit, case, postage, etc., money-back assur-
TINNED COPPER WIRE LI
141030 .... 3.85 2.3¢ 1.34 0.90
Porigas incl;do 5& P. VAT and Wire Data. CAMBRIDGE KITS , 45 (WT)
rders under please add 20p. SAE for i
List. Dealer enquiries welcc?me. e CE G Cambndgt(a1 088)

ARTICLES FOR SALE

PROGRAMMABLE ACTIVE CROSS- | CLEARANCE PARCELS: Transistors,
OVER PCB's based on Hi-Fi News resistors, boards, hardware, 10lbs
and Record Review design. Ver- | only £580! 1,000 Resistors £4.25,
satile  12/18/24dB/octave, _ 2/3/4 | 500 Capacitors £3.75. BC 108, BC
band. SAE brings details. B & J | 171, BC 204, BC 230, 2N 5061,
Sound. Kirkby Lane, Tattershall, CV7497 Transistors, 10-70p, 100-

Lincoln, LN4 4PD. (1039 | £5.80. 2N 3055, 10 for £3.50.
S.a.e. lists: W.V.E. (3), 15 High
Street, Lydney, Glos. (444

COUTANT DC/DC converters. Type
SDC 10/5, cost £147. Our price £60 | JAMES MOIR is disposing of some
each. Cable stripper 3m  (Scotch laboratory test equipment, audio
flex) type 3537. Cost price £75. Our signal generator, harmonic analy-
price £45. All types of surplus | ger, wow and flutter meter, wide

components always required. range voltmeter, loudspeaker units,
Dionics, 17 Hawkesworth Drive, all in good working condition.
Kennilworth, Warwickshire. Tel: Telephone Kings Langley 62955 for
0926 59658. (1095 details. (1035

— FOR SALE Variable P.S.U.s 50 volt
FOR SALE Marconi. Sig. Generator. at 10 Amps £60 each. Tote bins
TF1060/3 470-950 MCS AM. FM. 24 by 12 by 6 inches deep gal-

Wane Kerr Waveform analizer. vanised with handles £1.00. Half
Solatron pulse generator GO1105. size bin 75p each, large quantity
Integrator — differentiator FAZ240. available. Castors, brand new

Posimeter charging unit type industrial type 3 in wheel ball
P1548/B. Weston Oscilator Model bearing swivel 4 hole fix £1.50
E692. Phone Yelverton 3318 even- | each. Please add VAT and postage.
ings. Yateley (0252) 871048. (1113

National Heart and Chest Hospitals
Brompton Hospital

Medical Physics
Technician

Grade IV or il
(ELECTRONICS)

We require a technician to work in a small but busy
department which provides a comprehensive medical
electronics/physics service to this leading cardio-thoracic
hospital

Within the department the technician will be engaged mainly
in electronics work but other scientific or engineering skills
would be an advantage. In addition the technician will be
required to work in clinical areas trouble shooting and
advising staff in the use of equipment.

Salary within the range of £4931-£7277 inclusive depending
on experience. For further information contact Chief
Technician, Mr. P. Butler, ext. 4252.

For application forms and job description contact Personnel
Manager, Miss J. A. Jenks, Brompton Hospital, Fulham
Road, London, SW3. Tel. 01-352 8121 ext. 4357.

(1004}
GOING ON HOLIDAY??? ‘
BEAT THE BURGLAR
THE PROFESSIONAL WAY N EW 1 981
MICROWAVE
INTRUDER AﬁARMS ; MODERN ELECTRONIC
Commercial instruments by famous manufac- CIRCUITS REFERENCE
turer. These units are complete in plastic hous- MANUAL

ing with mounting spigot. They are used but in
good condition, checked and guaranteed
working. Similar specification to units recently by Markus Price: £32.50
described in constructional article in this ma-
gazine (January 1980). Require 12-volt supply at
approx. 200mA. Price £25 each or two umits for

only £40. A few units without cases £20 each, RADIO AMATEUR HANDBOOK by
£35 for two. All plus £3 p. & p. per unit + 15% | ARRL 1981 ed. Price: £8
B e WORESHOT THE ART OF ELECTRONICS by P.
5 Burstan Road, Putney Horowitz Price: £13.50

London, SW15 HANDBOO
Phone (01)-789 3989 or (01)-373 0439 {1091) %g?tgiﬁ':ﬁmo L/ Price: 210.5K6
, | § ELECTRONIC PRINCIPLES 2nd ed.
| by A. P. Malvino Price: £4.35
INVERTERS MANUAL OF ELECTRONIC SER-
High quality DC-AC. Also “no gbggﬂg&gﬁy}%gx" LllEte
break™ (2ms) static switch, ’ Price: £10

]

19" rack. Auto Gharger. INTRO. TO DIGITAL FILTERS by T.

Terrell Price: £6.95
MICROPROCESSORS AND
MICROCOMPUTERS FOR ENG.
STUDENTS AND TECHNICIANS by
B. Wollard Price: £5.65
USING CP/M A SELF-TEACHING
GUIDE by J. Fernandez

COMPUTER POWER SYSTEMS Price: £6.75
Interport Mains-Store Ltd.
POB 51, London W11 38Z ' GRSl
Tel: 01-727 7042 or 0225 310916 POSTAGE *
9101

PI—— T THE MODERN BOOK CO.
10E Fu SALE. ilips ] e L
VCR LP pus six tapes zi hours Specialist in Scientitic

cacn. Excellent condition. Little & Technical Books
used. £245, rPrivate sale, 4el: office |- 19-21 PRAED STREET
hours 01-460 6174. Aiso, 5C/450A

valves. Two for sale. Any offers. LONDON W2 INP

Phone 402-9176
FRINTED CiRCUITS. Make your Closed Sat 1 p m

own simply, cheaply and quickly! (8974)
Golden Fotolak Light Sensitive Lac-
yuer — now greaily improved and
very much taster., Aeroseol cans | ———— =
with  full _ instructions, £2.25. | BREAKER BREAK. Build your own
Developer  35p.  Perric  Chloride | CB rig (27 MHZ transceiver). full
55p. Clear Acetate sheet for circuit diagram and parts list. All
master 14p. Copper-clad Fibre-glass components available in UK. Send
Board approx. lmm thick £1.75 sq. a large SAE and £2.95 to P. Sher-
ft. Post/Packing 60. — White House | wood, 8g A:lestone Walk, Manches-
Electronics, Castle Drive, Praa | ter M10 9NU. I'm on the side.
Sands, Penzance, Cornwall. (714 1991

www americanradiohistorvy com
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ARTICLES FOR SALE

RACK MOUNTING CABINETS
HIGHEST QUALITY 19"
Ref Ht”  width” Depth” Price
PE 10 21 13 £10.00
LL10 54 21 18 £20.00
T 84 25 26 £45.00
SL 71 25 26 £50.00
ST 85 22 24 £70.00
Uniframe, single £30.00
Uniframe, double £40.00
Uniframe, triple £60.00

Over 60 types available from 12" to 90" high.
Also twins, triples and consoles.

Above are onlv a few types.

Please send for full list.

AUDIO AND INSTRUMENTATION-TAPE

RECORDER-REPRODUCERS

Ampex PR10 4 track Va"

Ampex FR1300 7 track 2" UHER 4000 V4"

Consolidated 3800 7 track 12"

Piessey ID33 Digital Units. 7 track V2"

Plessey M5500 Digital Unit. 7 tracks 2"

Ampex FR-1100. 6 speeds, stereg Va"

Ampex FR600. 4 speeds, 7 track V2"

D.R.. RC-I. 4 speeds, 4 tracks 4"

Min-com CMP-100. 6 speeds, 7 tracks Va©, V2,

3M.H. 4 speeds 14track 1"

X 2 22 2 % %

Prices of above £70 to £500
Also Transport Decks only available

We have a large quantity of “’bits and pieces’ we
cannot list - please send us your requirements.
We can probably help - all enquiries answered.

Al our aerial equipment is professional MOD quality

% Stoddard NN52R.F. Field Strength Meter... £250.00
* Rhode & Schwarz CAQ Frequency Standard £85 00
% Collins 51J4 Receivers . £220.
* Plessey PV245 Panoramic Recelver
* Gram% r H-F Log Aplicoder Aerials
% Racal RA \17Complete stations..
* GEC TT-100 Valves..
% ink Jet Recorders ...
* Racal MA-796 Drive Units.
% Optron Optical Tuners
* Ampex Bulk Erasers.
* Eimac 6156 Valves.
% Clare Flash testers ...
* Advance Signal Generators H1E-J1
% Bradley CT471B VT Multi Meters......
* Westrex Multi Cellular H.F. lens Horns
* General Electric 200/600 KHz 500 watt trans-
mitters ... - .£245.00
* Plessey PR-1556 filter Modulators |
* Marconi HR-23 ISB Receivers .
% K.B. Discomatic Domestic Juke Boxes .
* SCR-625 Mine Detectors in chests .....
* Hewlett Packard 400H VTVM Meters .
* Hewlett Packard 211A Sq. Wave Gen .
% Astrodata & Ikor MeteorologlcalE umrnenl
£

14.
* Tektromx 551 Scopes.. 160.
* Tektronix 555 Scopes... .. X
* Teleonic VR2M Sweeps X
* Hell Schriber RC-28.. -
* Lenkurt Model 26D Data .
% Aerial Multicouplers from .. £25.00
* Marconi TF 1168 Disc Oscillators .. .£90.00
* Hughes Memoscopes... £120.00
* Nems Clarke 1306 VHF Receivers. £260.00
* Telefunken Surveillance Receiver.

* Helix Aerials 11" & 18" and Reflect
* Textronix 543A Oscilloscopes ...
* Textronix 561A Oscilloscopes .
Simon Mobile 80 foot Tower Hydraulic 80ft extended
12’ 6” closed. Mounted on 4-wheet drive Bedford
Truck, self Ievelling, raised and lowered in 10
minutes. Used for servicing dish aerials P.U.

LR,
% Racal RA-17 P Receivers (new) ............ A
* Collins KWT 6 Transmitter Receivers .R.
% B &K 2407 Electronic Voltmeters......... .00
* Winston “5" Band Spectrum Analysers.... ...P.U.R.
* Airmec 352 Sweep Generators D . .£130.00
* Advance Transistor Testers TT-1S ... £35.00
* Marconi TF 329 Magnification Meters ......... £140.00
* Marconi TF 801/D/1 AM Signal Generators £160.00
* Ferranti 7.5KVa Auto Voltage Regulators... £150.00
% Manson TFM-101 Multipliers. £190.
* Servomex 2kw Auto regulators... .
* 126t Lattice masts, 24" sides P.U.R.
% 30ft. Lattice Masts, 15" sides ....... £115.00
* 10ft ngh( Lattice Sections, 6" sides . .£18.00
*

EMI 12" Audio TapeSSOOiﬂO‘ﬂ nab. New.. £4.50
D.R.l. Model RC-1 Professional Tape Recorder Repro
ducers. 4 tracks 4™ dspeeds. 178", 334", 772" & 15", 4
amplifiers Monitor Scope All rack rnounhng & Tran
sistorised......... £250.0
* SE4/2BC.R.T.s. .
* Racal 3& 6KCS SSB. filters . ...
* AVO CT 4714 Electronic Multimeters

% Stonorette L Tape Recorders ..

* Urniselectors 10 Bank 25-way.........
* Multi-purpose Trolleys with Jacks 19
* Advance 3KVA CV Tegnsformars.... .
* Metal V.D.U Tableg/30” x 36" x 30" ... ...

IANUALS
We_ have a quantky of Technical Manuals awrd
Periodicals of €ledronic Equipment, not phot:
stats. 1940 to 196Y. British and American.
lists. Enguiries invit,

* Data Efficiency Respodlers 240v .. £28.00
% Belling Lee 100 Amp interferencé Filters ... . £76.00
* Oscilloscope Trolleys from . ..£18.00
% Racal MA1978 pre-Selectors £65.00
% Rack Mounting Operator Tables.. ... £10.00
% Racal MA-175L.S.B. Modulators (new} ..... .£45.00

% Tally 5/8 Track Tape Readers track spoollng £65.00
* Racal RA-63 SSB Adaptors, new . £70.00
% Racal RA 2981.5.B Transistorised Adaptors (naw)

We have a varied assortment of mdusmal and ;
professional Cathode Ray Tubes availabie. List
on request. |

PLEASE ADD CARRIAGE AND VAT,
. HARRIS
ORGANFORD, DORSET
BH16 6BR
(0202) 765051

(8981)

TELETEXT, TV SPARES & TEST
EQUIPMENT, TELETEXT. Latest
external unit kit incl. Texas XM11l
Decoder 6101VML and infra-red
remote control £248, p/p £2.80 (fur-.
ther details on request). Also MKl
external unit kit incl. Texas XM11
decoder, special offer price £168
p/p £2.80. Both kits incl. UHF
modulator, and plug into TV set
aerial socket. SPECIAL OFFER
TEXAS XM11 Decoder, new and
tested, limited quantity at % price,
£60 p/p £1.40. Stab. power supply
t5v) for Teletext decoders, £5.80,
p/p £1. Thorn design XMI11 inter-
face unit, £1.80, p/p 80p. NEW
SAW FILTER IF AMP PLUS TUNER
(complete & tested for sound &
vision), £28.50, p/p £1. COLOUR
BAR & CROSS HATCH GENERATOR
KIT (MK4) PAL, UHF aerial input
type, 3 vertical colour bars,
R-Y, B-Y, grey scale, etc, P/B con-
trols £35. Batt holders £1.50 or stab.
mains power supply kit £4.80, De-
luxe case £5.20 or alum. case £2.90,
p/pP £1.40. Built & tested in De-luxe
case (battery) £58 (mains) £70, p/p
£1.60. CROSS HATCH KIT UHPF
aerial input type also gives peak
white & black levels, batt, op. £11,
p/p 45p. Add-on GREY SCALE KIT
£2.90, p/p 35p. De-luxe case £5.20.
UHF SIGNAL STRENGTH METER
KIT £17.50. Alum. case £1.80. De-
luxe case £5.20, p/p £1.40. CRT
TEST & REACTIVATOR KIT for
colour & mono £24.40, p/p £1.80.
COLOUR PANELS, large selection of
tested panels for popular makes
(part-ex in shop). TV SOUND IF
TRANSTD. Tested, £6.80, p/p 85p.
BUSH SURPLUS IF PANELS. A816
£1.80, TV312 (single 1.C.) £5. 2718/
BC6100 £5. A823 (Exp) £2.80, p/p
85p. BUSH 161 series TB panel A634
£2.80, p/p £1.20. GEC Series 1 mono
panels, £1.80, p/p £1.30. GEC 2040
CDA panel £4.50, p/p £1.20. PHILIPS
G6 S/S conv. panel £2.50, p/p £1.20.
G8 Decoder panels for spares £1.80,
p/p £1.20. G9 Signal panels for
small spares £3.80, p/p £1.20.
THORN 3500 Line TB panel £5, p/P
£1. 3000 ex-rental panels IF, VID

DECODER, £5, p/p £1.20. 8000/8500/
9000 Decoders Salvaged £7.50, p/p
£1.60. 9000 Line TB (incl. LOPT)
salv/spares £7.50, P/pP
VARICAP UHF TUNERS.
U321  £6.80. ELC1043/06
ELC1043/05 £5.50. G.I. £3.50. Salv,
(asstd) £1.50, p/p 60p. Varicap UHF/
VHF ELC2000S £8.50. Bush (dual)
£7.50, p/p 70p. TOUCH TUNE CON-
TROL units. Bush (6 pos) £4.50, p/p
80p. VARICAP CONTROL UNITS 3
pos. £1.20, 4 pos. £1.50, 5 pos. £1.80,
6 pos. £1. 80 6 pos. spec1al offer £1,
p/p 45p. UHF transtd. Tuners
(rotary) incl. s/m drive £2,50, 4
pos. P/B £2.50, 6 pos. P/B £4.20,
p/p £1.20. (Specnal types available,
details on request). DL50 Delay
Line £2.50, p/p 50p. Large selection
of LOPTS, Triplers. Scancoils, Mains
Droppers, and other spares for
popular makes of colour and mono
receivers. PLEASE ADD 15% VAT
TO ALL PRICES. — MANOR SUP-
PLIES, 172 WEST END LANE, WEST
HAMPSTEAD, LONDON, N.W.6.
SHOP PREMISES. Tel. 01-794 8751,
794 7346. Easily accessible w.
Hampstead Jubilee Tube & Brit.
Rail N. London (Richmond-Broad
St.) and St. Pancras-Bedford. Buses
28, 159, 2, 13. Callers welcome.
Thousands of additional items not
normally advertised available at
shop premises. Open daily all week
incl. Saturday (Thursday half day).
MAIL ORDER: 64 GOLDERS MANOR
DRIVE. LONDON NWI11 9HT.
PLEASE ADD 15% VAT all
prices. (60

to

TEKTRONIX 465 oscilloscope, mint
condition, calibrated, otner test
equipment. Phone 0582-425721.

FR DX-400 AMATEUR BAND
RECEIVER, 160m to 2m includin
CB and 4m. AM. FM. SSB wit
matching speaker, mint condition,
£185. — Telephone Swanley (Kent)
63968. (1067

SERVICES

PRINTED CIRCUIT manufacturers.

Fast prototype service possible
same daye. Small and large batch
production P.H.T photograph,
silk screening panels and labels.
etc. Virasonic Ltd, 40 All Saints
koad, London SW19. Tel. 01-543
1138. (1100
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SEHVICES

individual requirement
PCB assembly service

Telephone: 01

CIRCO LEC
THE COMPLETE ELECTRONIC MANUFACTURING SERVICE
Let us realise all or any part of your project from prototypes to
production, from artwork design and component sourcing, through
assembly and test to final quality assurance, packing and delivery
We also provide a test, repair and modification service to suit your

Free Offer! Ring for detaits of a free introductory offer to our sub-contract

CIRCOLEC FREEPOST (no postage required) London SW17 8BR
-767 1233

Manufactured, any quantity, competitive
prices, roller tinned, photographic and
artwork services available.

MAYLAND PCB CO. LTD.
4 The Drive
Maylandsea, Chelmsford, Essex
Tel: 0621 741560
(997}

NEW! Access, Barclaycard, Diners Card now welcome for payment (544}
PRINTED CIRCUIT P.C.B. MANUFACTURE
BOARDS AND ASSEMBLY

Wave Soldering and inspection. High
quality PCBs from your artwork, Proto-
type design. Artwork from your circuit.
Plate through hole PCBs. Fast turn
around
Endean Communications Services Ltd.
Bnila s Mill, The Cliff, Matlock, Derbys.
‘4929 Tix. 378267 ECS G. (859)

ELECTRONIC OESIGN SERVICES.
MICROPROCESSOR HARDWARE and
SOFTWARE design facilities have
now been added to our established
expertise and comprehensive test
facilitles previously available to
you for ANALOGUE and COMMUNI-
CATIONS designs. For fastest
results please phone Mr. Anderson,
Andertronics Ltd, Ridgeway, Hog's

Back, Seale (nr. Farnham), Surrey.
02518-2639. (275)
SMALL BATCH PC®’s produced

from your artwork. Also OIALS,

PANELS, LABELS. Camera work
undertaken. FAST TURNAROUND.
— Details: Winston Promotions, 9

Hatton Place, London ECIN 8RV.
Tel, 01-405 4127/0960. (9794

TURN YOUR SURPLUS Capacitors,

transistors, etc, into cash. Contact
COLES-HARDING & Co., 103 South
Brink, Wisbech, Cambs. 0945-4188.

Immediate settlement. We also wel-
come the opportunity to quote for
complete factory clearance. (9509

PROTOTYPE ELECTRONIC design,
development, construction. One-off |
and small batch production to
drawings. Fast professional ser-
vice.  Further  details:  David
Lloyd, 25 The Banks, Welling-
borough. Northants. (1099

PCB SOLDERING — SERVICING to]
your requirements by small firm
with two electronic engineers and

staff. — E.M.O. Ltd, 62 Bridge St,
Ramsbottom, Lancs. Telephone
3036. (1093

DESIGN DEVELOPMENT assembly
and test analogue digital 8080 8085
dev system, immediate capacity.

— Hosier Elecronics Ltd, 2 Lems-
ford Road. St Albans, Herts. Tele-
phone 0727 54920. (1092
SHEET METAL WORK, fine or
general front panels chassis,

covers, boxes, prototypes. 1 off or
batch work, fast turnround. 01-449
2695. M. Gear Ltd., 179A Victoria
Road, New Barnet, Herts. (812;

TENDERS

BEXLEY LONDON BOROUGH

REPLACEMENT OF
TWO-WAY RADIO
TELEPHONE SYSTEM

Tenders are invited for the supply,
instaliation and commissioning of
a replacement two-way radio tele-
phone system consisting of 1 base
station and 50 mobile units.

The Council’s existing system
must be taken in part exchange.

Tender forms available from Direc-
tor of Engineering and Works, Sid-
cup Place, Sidcup, Kent DA14 6BT.
(Telephone No. 01-303 7777,

extension 8205).
(1132}

DESIGN SERVICE. Electronic De-
sign Development and Production
Service avallable in Digital and
Analogue Instruments, RF Trans-
mitters and Receivers for control of

any function at any range. Tele-
metry, Video Transmitters and
Monitors, Motorised Pan and Tilt

Heads etc. Suppliers to the Industry
for 18 years. Phone or write Mr.
Falkner, R.C.S. Electronics, 6 Wol-
sey Road, Ashford, Middlesex.
Phone Ashford 53661. (8341

OESIGN AND ODEVELDPMENT.
ANALOGUE, DIGITAL, RF AND
MICROWAVE CIRCUIT AND
SYSTEM DESIGN. Alsoc PCB design,
mechanical design and prototype/
small batch production, — Aden-
more Limited, Unit 103 Liscombe,
Bracknell, Berks. Tel: Brackneil
52023. (856

ARTICLES WANTED

WANTED!

all types of scrap and
REDUNDANT
ELECTRONIC &
COMPUTER
MATERIALS

with precious metal content

TRANSISTORS

& PRINTED
CIRCUIT BOARDS
TO COMPLETE
COMPUTERS

THE COMMERGIAL
SMELTING &
REFINING Co. Ltd.

171 FARRINGDON ROAD
LONDON EC1R 3AL
Tel: 01-837 1475
Cables: COMSMELT, EC1
Works: FLECKNEY, Nr. LEICESTER
(205)

STORAGE SPACE is expensive, why
store redundant and obsolete
equipment? For fast and efficient
clearance of all test gear, power
supplies, PC boards, components,
etc., regardless of condition or
quantities. Call 01-771 9413. (8209

GERMANIUM TRANSISTORS, top
specification, gain and leakage,
AC126, AC187, AC188, AC127 or
equal price per 1,000, Box No.
1094. (1094

WANTED I1BM 1130/1 Peripherals.
especially 2250 graphics display
console, also spare parts for 1130/
1 mainframe, system documenta-
tion, etc. Write: Griffin, 11 Sun-
ningwell Road, Oxford OX1 45Z.
Phone: 0865-723848, evenings.
(1096

www americanradiohistorv com
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SPOT CASH

paid for all forms of electronics equip-
ment and components.

FRG General Supplies Ltd.
Unit3

Longhill Industrial Estate
March, Cambridgeshire
Tel: March 56614

Tel: 01-404 5011
Telex; 24224. Quote Ref. 3165

8742) |
w ]

WANTED

Test equipment, receivers, valves, transmit-
ters, components, cable and electronic
scrap, any quantity. Prompt service and
zash. Member of A.R.R.A

M & B RADIO
86 Bishopsgate Street
Leeds LS1 4BB
0532-35649

OVERLAY PAGERS

Supplier of Home Office approved
AM Hi-band Pagers utilising EEA
five tone signalling system re-
quired. Contact: Colin McDonald,
Car Telephones Ltd., 20 Lower
Windsor Avenue, Belfast BT9
7DW. Tel: (0232) 663333. Telex:
747086.

WANTED PDPS8A 4-20BN, KKB8A,
MMS8AA, MMSAB, KMS8A, KCBAA,
DKCBAA, complete or separate
boards. — Patterson, 24 Cyprus
Avenue, Belfast 5. 658333 evenings.

(1097

.H.S. SYSTEMS ]

Due to expansion of our manufac
turing facilities we are able to under-
take assembly and testing of circuit
boards or complete units 1n addition to
contract development

We can produce. test and calibrate to
a high standard dig:tal analogue and
RF equipment in batches of tens to
thousands

Telephone to arrange for one of our
engineers to call and discuss your
requirements, or send full details for a
prompt quotation

TEL. 01-253 4562

or reply to Box No. WW 8237
(8237)

CAPACITY AVAILABLE

e

P.C.B.s WIRING assembly looms,
coils, instruments, quality design
prototype and production service
in house or on site. — Batvale Ltd,
Ely (0353) 778756, (982

P.C.B. DESIGNS on circuit dia-
grams, etc. Competitive hourly
rates, quotes free, e¢heaper hourly
rates for solder resists and leg-
ends. Helstead Designs Ltd,
Helstead. Tel: 0787-477408. (869

BATCH PRODUCTION wiring and
assembly to sample or drawings.
McDeane Electricals, 19b Station
Parade, Ealing Common, London,
W5. Tel. 01-992 8976. (169

SERVICES

PCB ARTWORK. Full size negatives
produced from your circuit
diagram. Prototype boards can
also be supplied. Mr Worrell, 13
Teal Road, Newport, North Hum-
berside. Telephone 0430 41273,
(1114

REPAIR SERVICE (PCBs) servicing

electronic PCB assemblies our
speciality. Programmable auto-
matic test equipment used to ser-
vice your PCBs, fast efficient ser-
vice, For quotation telephone
Campbell & Campbell, Shrewsbury
(0743) 65748, (993

PRINTED CIRCUIT BOARD MANU-
FACTURE. Speedy service with
reliability at low prices. Single/
double sided board. Prototypes or
quantity runs. Design layout if re-
quired or send us your own art-
work. Contact:
raven Ltd., Lancaster Road,
Carnaby Industrial Estate, Bridling-
ton, North Humberside, YO16 3QY.
Telephone (0262) 78788. (443

PRINTED CIRCUIT BOARDS. Con-
ventional double and single sided

PS boards. Fast prototype and
production runs. Contact John
Richards, Phototechnique, 11 Old
Witne Road, Eynsham, Oxford.
Telephone Oxford (STD 0865)
880645.

ELECTRONIC DESIGN SERVICE.

Immediate capacity available for
circuit design and development
work, PC artwork, etc. Small batch
and proeotype roduction welcome.
E.P.D.S. L 93b King Street,

MAlDSl‘ONE Kent. 0622-677916.
(9687

PCB ARTWORK DESIGN SERVICE
with component notation masters
and assembly drawings. PADS
Electrical Ltd, 01-850 6516, 45
Southwood Road, New Eltham (87:::5.

COMPARE our charges, quality and
turnround for printed board art-
works, assembly, test and proto-
type manufacture. Please phone
Sharon Halfhide on Chelmsford
357935 or write to H.C.R. Artwork
Designs, 1 Bankside, off New
Street, Chelmsford, Essex. (557

J. Harrison, Board-*

Classified

PCB ASSEMBLY
CAPACITY AVAILABLE

Low or high volume, single or double
sided, we specialise in flow line assem-
,bly of printed circuit boards.

Using the Zevatron flow soldering
system and on line lead cutting, we are
able to deliver high quality assemblies
on time, and competitively pnced Test
facilities available.

Find out how we can help you with your
production. Phone or write. We will be
pleased to call on you and discuss your
requirements.

TW ELECTRONICS LTD.

E 120 NEWMARKET ROAD
BURY ST. EDMUNDS, SUFFOLK
TEL: 0284 3931

Sub-contract assemblers and wirers to
the Electronics Industry
{9068)

e ——— e ——
EQUIPMENT WANTED

' O ALL MANUFACTURERS
AND WHOLESALERS

IN THE ELECTRONIC
RADIO AND TV
FIELD

BROADFIELDS &
MAYCO DISPOSALS

will pay you top prices for any large stocks of
surplus or redundant components which you,
may wish to clear. We will call anywhere in
the United Kingdom

21 LODGE LANE

NORTH FINCHLEY, LONDON N12 8JG '

Telephone Nos, 01-445 0749/446 2713%
After office hours 958 7624

used in advertisement.

@® Cheques, etc.,
Press Ltd.” and cross “& Co.”’

@ Rate £2 PER LINE. Average six words per line.
Minimum £10 (prepayable).

® Name and address to be included in charge if

® Box No. Allow two words plus £1.
payable to “IPC Business

NAME..........

ADDRESS ..

—CLASSIFIED ADVERTISEMENTS

Use this Form for your Sales and Wants
PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW
To "Wireless World”’ Classified Advertisement Dept., Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS

_._(9133).

,

REMITTANCE VALVUE........

ENCLOSED

'PLEASE WRITE IN BLOCK LETTERS. CLASSIFICATION..

NUMBER OF INSERTIONS .................. )

wanna amaoricanradiahictarn, cam
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PDP 11/34. A processor with 32KW, LA36 and 2 x RLO1. BRAND NEW. £11,500
PDP 11/23 SYSTEM comprising 11/23 card with memory management chip Model KDF 11-AA, 64K byte
MSV11 card, XYLOGICS Model C510 disc controller with bootstrap, 2 x DIABLO Series 30 disc drives each of
2.5 megabyte capacity - compatible with RK05. CDC VDU operating at 9600 Baud with 24 x 80 upper/lower
case characters, DEC BA11-MF box with 4 spare slots, LOGABAX LX180 cps matrix printer. Apart from the
tarminal and disc drives the components of this system were unused prior to assembly of the system. £5,650
Other 11/03 hard disc based systems with printer and VDU .From £4,000
DIABLO Model 1620 KSR daisy wheel terminal with HyType Il printer
DIABLO Model 1641 KSR terminal. As above, but with proportional spacing £1,350
LEAR SIEGLER Model 200 KSR high speed printing terminal {with keyboard). Features bidirectional 9 x 5
upper/lower case matrix printer with Baud rates switchable up to 9600 B. 132 col, 180 cps. Seif test facility
......... £650
EXTEL (TRANSTEL!} 80 col. portable printing (matrix) terminal. 110/150/300 Baud. Microprocessor controlled
with 2K bne internal RAM. . £275
DATA DYNAMICS Model 303 ASR terminal. Incorporating LA36 DECwriter printer with paper tape reader/
punch and kle-Eboard. 300 Baud. Upper/lower case matrix printer
GENERAL ELECTRIC TermiNet 30. ASR matrix terminal with dual digital cassette drives. Upper/lower case,
80 col., 300 and 1200 Baud. In ex-demonstration condition. Current new price c. £3.000 .. £625
TELETYPE Model ASR 33 with 20 mA current loop or RS232 interface. 110 Baud, r ontrol
{which may be disabled by insertion of a jumper), paper tape reader/punch and stand (when available)

...... From £175
DATA DYNAMICS Model KSR390. As above, but without tape reader/punch. RS232/v24. 110 Baud......... £150
TEXAS SILENT 700 KSR terminal. 30 cps dot matrix terminal using thermal paper. With 20 mA current loop
interface — £275
LOGABAX LX 1BOL matrix printer. 180 cps with serial (V24 to 9600 B) and parallel {CENTRONICS and
LOGABAX) interfaces. These printers are Z80 microprocessor controlled with all firmware in 2708 EPROMs.
All options, which include a self test facility, are switch selectable. Forms control and alternative founts are
available using control codes. Mnfd. 1980 and unused in original packing

COMPUTER APPRECIATION

86 High Street, Bletchingley, Redhill, Surrey RH1 4PA. Tel: Godstone (0883) 843221

LEAR SIEGLER LS 200 ‘ballistic’ printer. Bidirectional 9 x 5 upper/lower case matrix printer with Baud rates
switchable up to 9600 B. 132 col., 180 cps. With self test facility £425
BCL matrix printer. 120 cps with duat tractors and IonP platen (in excess of 300 col.}. Unused ..

DIABLO SERIES 30 DISC DRIVES. These are offered fully refurbished and may be viewed op:
at our premises prior to purchase. 2.5 megabyte removable cartridge version is directly compatibie with the
DEC RKOS drive for PDP/LSI 11 £860
OMEC Model 3404 disc drive. 10 megabyte capacity with one fixed and one top loading platter. 2400 rpm,
200 tpi and 2200 bpi. These drives are complete with documentation and have the industry standard
interface. IOMEC are no longer in business, nevertheless ic col are sta and we can
supply incomplete drives free of charge to buyers. Service is, in any case, apparently available for IOMEC
drives. BRAND NEW boxed £550
FACIT Model 4070 High Speed paper tape punch with parallel TTL interface. Compiete with all spooling,
covers and chad box, etc., and in I diti

DATA DESIGN TECHNIQUES paper tape reader/punch, 300 Baud serial interface, 10/15/30 cps. Compact unit
incorporating TALLY punch and CLARY (ADDMASTER) optical reader. Front panel switches permit stand
alone op: or i inal and processor £195
K & N Model AC-350-OM 300 Baud acoustic coupler in wood box. Mndfd. 1979/80 ......................cc.ccco...... £80

Please note:

* VAT and carriage extra ail items

* Visitors welcome, but by appointment please

% We are keen to bid competitively for all good used equipment
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ing, Claveland, Ohio 4415 — Telephone: {216) 621 1919,
Mr Ray Rickles, Ray Rickles & Co., P.O. Box 2028, Miami
Beach, Florida 33140 — Telephone (305} 532 7301.

Mr Tim Parks, Ray Rickles & Co., 3116 Maple Drive N.E.,
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Wireless World, June 1981

AP DIP JUMPERS LOWEST PRICE IN THE UK.
NEW AP LOW-PROFILE “D”” SUB MINIATURE JUMPERS | &
ALL RS232 COMPUTER LINK UP PROBLEMS SOLVED
FREE TC16 WITH EVERY SUPERSTRIP SOLD

PART NO CONTACTS | LENGTH PRICE

INCHES
18
18
36
36
36
36
36
36
36

DESCRIPTION

5.97
6.04
11.73
8.35
10.50
11.50
8.75
8.75
; 11.50

924 22918
924 22218
924 269-36
924 299-36
924 339-36
924 262-36
924 292-36
924 332-36
924 382-36

25
25
25
25
25
25
25
25
25

25 PIN MALE SINGLE END 18" LONG
25 PIN FEMALE SINGLE END 18" LONG

25 PIN MALE TO MALE DOUBLE END 36"

25 PIN MALE TO 24 PIN DIP 36"

25 PIN MALE TO 26 PIN SOCKET 36"

25 PIN FEMALE TO FEMALE DOUBLE END 36"
25 PIN FEMALE TO 24 PIN DIP 36"

25 PIN FEMALE TO 26 PIN SOCKET

25 PIN FEMALE TO 25 MALE 36"

MALE-END

HUGE DISCOUNTS FOR QUANTITY

AP sub-miniature ‘D" jumpers have the lowest front to back profile in the
world and come to you fully assembled, tested and ready to use. They are
directly replaceable with existing D"’ connections.

FEMALE-END

ALSO WITH 9, 15, 37 CONTACTS'ANY STYLE

DIP-DIP-DIP-DIP-DIP JUMPERS
AP DIP JUMPERS ARE THE LOWEST PRICE IN THE UK

B EX-STOCK DELIVERY
B 5 STANDARD LENGTHS
6, 12,18, 24, 36"
B WITH 14, 16, 24, 40 CONTACTS
B FULLY ASSEMBLED AND TESTED
B INTEGRAL MOULDED ON
STRAIN RELIEF
I LINE BY LINE PROBEABILITY

TEST-CLIP TEST-CLIP

Clip an AP TEST-CLIP over an IC and
you immediately bring up all the

SINGLE-ENDED
CONTACTS
14
16
24
40

24"
£1.67
£1.89
£2.74

£4.38 | |

DOUBLE-ENDED all prices 1-9 off. Huge discounts for quantity
| CONTACTS

14
16
24
40

6"
£2.11
£2.33
£3.45
£5.31

| £5.61

12"
£2.21
£2.45
£3.62

18"
£2.31
£2.58
£3.78

| £5.91

24"
£2.43
£2.66
£3.94
£6.22

36"
£2.63
£2.97
£4.30
£6.81

We can supply DIP, SOCKET, PCB, CARD-EDGE RS232, assemblies made-up,

TC 16
"TC24
TC 40

923695
923700
923714
923722

leads from the crowded board into
an easy working level.
22 NEW AP TEST-CLIPS TO PICK
FROM

examples: TC 14

£2.76
£2.91
£8.50
£12.88

tested, ready for use, cheaper than you can buy the parts, ask for quote.

SUPERSTRIP SS2 THE BIGGEST SELLING BREADBOARD IN THE WORLD

VL G F U S

ADVENTURES
ON THEIC'S o —— e e e
A SPECIAL £6 OFF OFFER - A

, ALL
1 COMPONENTS

he
A

BUILD ALL
16 PROJECTS

e

ADVENTURES
WITH ELECTRONICS
Normal Price Normat Price

£6.67. £2.30.

TOTAL PRICE ONLY £19
incl VAT post & packing

ANYBODY CAN BUILD ELECTRONIC
PROJECTS WITH EBBO BOARDS.

We supply EBBO block, adventures with
electronics book which gives step by
step instructions to build 16 projects
including: chip radio, two transiszor
radio, electronic organ etc. and every
component needed. Nothing else to buy.

EBBO DISCRETE
STARTER PACK
Normal Price
£17.25 When you buy a SUPERSTRIP BREADBOARD you buy a breadboard to last you for ever, we give you a LIFETIME
guarantee. SUPERSTRIP is the most used breadboard by hobbyists, professionals and educationalists because it gives
you more for your money . . . With 840 contact points SUPERSTRIP accepts all DIP's and discrete components and with
eight bus bars of 25 contact points each SUPERSTRIP will take up to nine 14-pin DIP's at any one time.
You should only buy a breadboard once so buy the biggest seller with a lifetime guarantee.

SUPERSTRIP $S2 923252 PRICE INCL VAT £9.78

All prices shown are recommended retail incl. VAT
In difficulty send direct, plus 50p P & P.

Send S.A.E. for a free copy of colour catalogues
detailing our complete range.

AP PRODUCTS, PO BOX 19, SAFFRON WALDEN, ESSEX, (0799) 22036

WW-—002 FOR FURTHER DETAILS
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PROFESSIONAL TOOLCASES

Size TL100 19" x 14" x 6" 8

oo S

The TL9Y and TL100 are designed fso? the Professional Efectronizs, TV or
Instrument Technician who needs to carry a large number of specialist tools.
Constructed from hard wearing ABS with strong alum 'nium frames, twin handles
and toggle locks. They offer a moulded tray in the base, a comprehensive 2 sided
tool pallet that's reversible with space for up to 40 tools. — The TL10D will take Size TL99 17" x 12" x 6’
quite a few more. There's space for documents and a heat sink for a hot solder-
ing iron to prevent any damage being caused.

TLW4 Toolwallet measures 11" x 14" x 2%" when closed. Made from rzinforced

PVC with a heavy duty industrial zip. The TLW4 Toolwallet is a compact
alternative when only tools are needed to be carried.

l Enclosed . J l

Please send

my cheque py
' Name {P&P £2.60 extra) '
' Company l
' Address '

l Tools NOT included. British made.
Money back guarantee. Allow 7-21 days for delivery.

Teleman Products Ltd
Ermine House, Post St,Godmanchester,Cambs. PE 18 8BA (0480)65534
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