
Australia SA1.25 
Canada $1.75 
Denmark Kr. 11.00 
Germany Dm. 4.00 
Greece Dr. 47.00 
Holland D11. 4.50 
Italy L. 1100 
New Zealand $NZ 1.50 
Norway Kr. 11.00 i ncl. moms 
Singapore M $3.25 
Spain Pias. 80.00 
U.S.A.S1.65 

Tape recordin compander '2 
6 ( Tejetext chara ter7o 

6 . 

BreadboalckittrivOy 
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S0-560MHz 
Select 

10Hz -200MHz 
Readout Units 

MHz MHz kHz 

So(? A IM(1 

Hold 

ma 560 MHz DIGITAL FREQUENCY METER TF 2432 

i 

Hz 
Adµ,sc 

Inc Std 

100 10 I 0.1 

Resolution Hz 

MARCONI INSTRUMENTS LII) 

Value for money 
10Hz to 80MHz, 10Hz to 200MHz and 10Hz to 560MHz models. 

The many good quality benefits offered by the competitively 
priced TF 2430 Series make these frequency meters of 
outstanding value. 

Simple to use -no sensitivity controls. Just connect the 
signal and select the range. 

Two year Guarantee -with special LSI chip, our 
counters have the lowest `component count' on the 
market. Couple this with our "Autotest" production 
equipment, which checks every component of every 
instrument, and you can see why we have confidence in 
their reliability. 

Wide dynamic range -high sensitivity and acceptance of 

mi 

mains voltages on all high impedance inputs. 

Resolution to 0.1 Hz -560 MHz can be measured to 
0.1 Hz resolution 

High Stability -a choice of internal frequency standards 
is available. Or external standards may be used. 

Excellent r.f.i. performance -all models are of robust 
construction and tested to meet military specifications. 

Meets IEC 348 and BS 4743 safety requirements-in 
full! And all three designs meet our rigorous environmental 
specifications of bump, vibration, temperature and humidity. 

For further information write or 'phone: 

MARCONI INSTRUMENTS 
Marconi Instruments Limited Longacres St. Albans . Hertfordshire England AL4 OJN Tel: (0727) 59292 Telex: 23350 

Marconi Electronics Inc 100 Stonehurst Court Northvale New Jersey 07647 USA Tel: (201) 767 -7250 Twx: 710- 991 -9752 
Marconi Instruments 32 avenue des Écoles 91600 Savigny- Sur -Orge France Tél: 996.03.86. Télex: 600541.F 

Marconi Messtechnik GmbH 8000 Munchen 21 Jorgstrasse 74 West Germany Tel: (089) 58 20 41 Telex: 5 212642 

A GEC -Marconi Electronics Company WW -00I FOR FURTHER DETAILS www.americanradiohistory.com
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Tape recording commander 
Teletext character rounding 

Breadboard survey 

Front cover shows various 
stages in the production of a 

printed circuit board at Exacta 
Circuits Ltd. Photographer Paul 
Brier ley. 

IN OUR NEXT ISSUE 

Chatterbox, a simple 
speech synthesizer. This 
hand controlled elec- 
tronic model of the 
acoustic properties of the 
vocal tract will utter 
recognisable words and 
phrases. 

Measuring spectrum 
use. Space and time as 
well as bandwidth come 
into this method of mea- 
suring the efficiency with 
which radio services use 
the spectrum. 

Solar heating control. A 
differential temperature 
controller based on a 
recently available trans- 
ducer. 

Current issue price 40p, back issu 
(if available) 50p. at Retail and 
Trade ('minter. Paris Garden, Lon- 

don SE1. Available on microfilm 
please contact editor. 
By post, current issue bbp, back 
issues (if available) 50p, order and 
payments to Room 1 1 , Dorset 
House, London SE1 9LU. 
Editorial & Advertising offices: 
Dorset House, Stamford Street,, 
London SE1 9LU. 
Telephones: Editorial 01 -261 
8620. Advertising 01 -261 8339. 
Telegrams /Telex: Wilvorld Bis - 
nespres 25137 BISPRS G. 

ables Ethaworld, London SE1. 
Subscription rates: 1 year £7.00 
UK and $23.40 overseas (S 24 USA' 
and Canada). 

,Student rate: 1 year, £3.50 UK 
and £4.50 overseas ($11.70 USA 
and Canada). 
Distribution: 40 Bowling Green 
Lane, London EC1R ONE. 
Telephone 01 -837 3636. 
Subscriptions: Oakfield House, 
Perrymount Road, Hayward% 
Heath, Sussex. RH16 3DH. 
Telephone 0444 59188, Pldäsé 
notify a change of address. 

USA mailing agents: Expediters of 
the Printed Word Ltd, 527 Madison 
Avenue, Suite 1 21 7, New York, NY 
10022, 2nd -class postage paid at. 

New York. 
T IPC Business Press Ltd, 1978 
ISSN 0043 6062 

ibpa 
imn,,.ion Bre+ 

ABC 

MreIess 
world 

ELECTRONICS /TELEVISION /RADIO /AUDIO'' 

NOVEMBER 1978 vol 84 No 1515 

43 Intelligent machinery 

44 The UK wavelength changes 
by G. H. Sturge 

48 World of amateur radio 

49 Character rounding for the WW teletext aecoder 
by J. H. Hinton 

54 Wideband noise reducer 
by D. L. Harrison 

59 Letters to the Editor 
A.m. broadcast reception The naked microprocessor 

International viewdata /teletext standard 

61 Telesoftware 
by John Hedger 

67 Frequency synthesizers -3 
by R. Thompson 

71 News of the month 
ACARD on semiconductor technology Common frequency repeater 

IBA test surround -sound broadcasting 

73 Multiplexed alarm 
by R. J. Chance 

75 Circuit ideas 

79 Add -on oscilloscope waveform store -2 
by R. H. Fastner 

83 Electronic organ tone system - 2 

by A. D. Ryder 

89 What future for television? 
by D. A. Bell 

91 Breadboard survey 

94 Stereo f.m. tuner -2 
by L. Nelson -Jones 

97 New products 
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The world over - 
You get the 
best service 
from Haltron 

Haltron 

For high quality electronic valves, 
semiconductors and integrated 
circuits - and the speediest service - 
specify Haltron. It's the first choice of 
Governments and many other users 
throughout the world. Haltron product 
quality and reliability are clearly 
confirmed. The product range is very, 
very wide. And Haltron export 
expertise will surely meet your 
requirements. Wherever you are, get 
the best service. From Haltron. 

Hall Electric Limited, 
Electron House, 
Cray Avenue, St. Mary Cray, 

Orpington, Kent BR5 30J. 
Telephone: Orpington 27099 
Telex: 896141 

WW -036 FOR FUR MER D 
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FEEVELLI MULTITESTER TYPE TM11 

AC V, I & dB 

DC V, I & NULL 

RESISTANCE 
LEAKAGE at 3V 
VOLT DROP at 10mA 

RF VOLTS 
HIGH VOLTS 
HIGH CURRENT 

TEMPERATURE 

The instrument operates 
Sire is 240mm x 150mm 

ELECTRONIC 

120 BASIC RANGES 
: 50pV /500V fsd, 50pA/500mA fsd, -90dB / +50dB mid scale. Acc. ±1 .5% fsd above 500NV & 500pA. 

Response 3Hz/200kHz above 500F,V and 500nA. Input R = 100Mí2 on volts. 

150NV /500V fsd, 150pÁ /500mA fsd, polarity reversible. Acc. +1 .5% fsd above 500NV & 500pA. 

Input R = 100Mo on volts. 5 Null ranges have centre zero lin /log scale covering ±4 decades. 

0.252/10GQ in 7 ranges, polarity reversible. Low test voltage for solid state circuits. 
: Uses 3V source with current ranges to test capacitors, diodes and resistance up to 100GS2. 

Uses 10mA source with voltage ranges to test diodes, LED's and resistance down to 10mí2. 

30 OPTIONAL RANGES 
0.5V /500V fsd, 10kHz /1GHz, using RF Probe. Price £24 + VAT. 

1 .5kV /50kV fsd, AC /DC, using HV Probe. Price £1 7 + VAT. 
1 .5AA50A fsd, AC/DC, using Current Shunt. Price £16 + VAT. 
-150 C/4500 °C fsd in 7 ranges using Temperature Probe. Price £39 + VAT. 

from a 9 volt battery, life 1000 hrs., or, AC mains when optional Power Supply Unit is fitted. 
x 80mm. Weight is 1.75 kg. Meter scale length is 140mm. Leather case is available at £14 + VAT. 

3 

MOXON STREET, BARNET, HERTS.. ENGLAND, EN5 5SD. 
TEL: 01-449 5028/440 8686 

%NV,- W01tOK FL.K Hk.K tAILS 
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Can you believe your Ears ? 
Pick a wizzed up record ; play it loud ; and 
most Hi -Fi gear can be made to sound 
impressive - at least initially. In fact you've 
only to go to a hi -fi show to find that nine out 
of ten have to play it that way to get any 
effect at all. 

But what happens when you turn the volume 
down a bit? Are the strings relaxed and 
silky? - or do they all have clenched teeth 
like a bunch of amateurs struggling with a 
difficult bit of Hindemith? Does speech at 
natural level sound like a real person? -- or 
are his fricatives in a twist? - Is it believable? - 
or is it all rather a caricature? 

Listen carefully, you'll have to live with it 
long after the honeymoon. 

For further details on the full range of 
QUAD products write to : 

The Acoustical Manufacturing Co. Ltd., 
Huntingdon, Cambs. PE 18 7DB. 
Telephone : (0480) 52561 

..r-+., 

WIRELESS WORLD, NOVEMBER 1978 

QUAD 
for the closest approach to the original sound 
QUAD Is a registered Trade Mark 

WW- 045 FOR FURTHER DETAILS 
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The Ultimate 
Multi -mate 

What other DMM offers all this 
It's easy to see why Philips new PM 2517 digital 
multimeter is called The Ultimate Multi -mate. 
No other DMM comes anywhere near its 

Full 4 -digit display giving higher resolution than 31/2 digits 
for 80% of measurements. Parameter readout, too. 

Choice of LED or LCD display - choose the one that suits you, 
the price is the same. Mains unit supplied free with LED version. 

combination of laboratory performance and handy 
form - for such a handy price. Take a look at some 
of the features it packs in. 

Small and sturdy construction makes this DMM ideal 
for bench or field work. 

Ergonomic design allows it to 
work in any position 

without fuss or fumble. 
Autoranging with manual 
override. Average auto 
response time less than 
two seconds. 

True RMS rather than 
"average" detection. The 
Ultimate Multi -mate 
measures non - 
sinewave AC signals 
more accurately. 

High accuracy - 

necessary to make 
full use of those 
four digits. An 
impressive 0.2% 
of reading ±0.05% 
of scale onf.c. 
volts. 

Current to 10A 
via a separate 
input is 
standard, not 
optional, on 
the PM 2517. 

Overload protection 
that is so comprehensive you 
have to try very hard to do any 
damage, even with mains and TV 
booster voltages. 

- 

-117 Low -cost 
temperature 

option makes 
possible 

measurement 
from -60 to 

t 200 °C. 

Data hold option 
means that in 

tricky situations 
you can "freeze" 

measurements for 
increased operator 

safety and convenience. 

Built to international 
standards - you name them 

and the PM 2517 meets them. 
But what else would you 

expect from an international 
company like Philips? 

The Ultimate Multi -mate is available 
from Wessex Electronics Ltd., 114 - 116 
North Street, Downend, Bristol BS16 5SE. 
Tel: (0272) 571404; Rank Radio 
International, Watton Road, Ware, 
Herts. (Tel: Ware 3966); and Philips 

PHILIPS Test &Measuring 
Instruments 

Service Centres ('phone 01-686-0505 
for the address of your nearest branch). 

WW -014 FOR FURTHER DETAILS 

It can also be purchased from the U.K. 
marketing organisation 

Pye Unicam Ltd ' F'!ulips Electronic Instruments Dept 
York Street Cambridge England CB1 2PX 
Tel Cambndge 10223158866 Telex 817331 

PHILIPS 

www.americanradiohistory.com
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GenRad's 
TopTrio... 

... a low cost /high performance 
range of pP-based bridges 

GenRad's new range of uP -based 
bridges make full use of advanced 
technology to meet tomorrow's 
testing needs today. Check the 
list of features, and contact 
us for further information, 
price and delivery. 

1658 R LC Digibridge 
Automatically measures R,L,C, D 

and Q 
0.1% Basic accuracy 
10 Bins for sorting 

Autoranging 
IEEE 488 bus /handler interface 

option 
Three test speeds 

Selectable continuous, average or 
single component measurements 

Three types of display 
programmed bin limits, measured 

values or bin number 
Five -digit display for R,L and C 

Four -digit display for D and Q 
Selectable test frequencies of 1 

kHz and 120 Hz (100 Hz) 
Series or parallel measurement 

mode selection 
Built -in Kelvin test fixture tests 
radial and axial lead components 

The 1657 Digibridge 
Automatically measures R,L,C,D and Q 

0.2% Basic accuracy 
' Five -digit display for R, L and C 

Four -digit display for D and Q 
Microprocessor- directed ranging 
' Selectable test frequencies of 

1kHz and 120Hz (100 Hz) 
Series or parallel measurement 
mode selection 

Built -in Kelvin test fixture tests 
radial and axial lead components 
1687 Megahertz LC Digibridge 

Automatically measures Ls & Q, 
Cs & D, Cs & Rs, Cp & Gp 
0.1% basic accuracy for C 
0.2% basic accuracy for L 
Automatic limit- comparison (10 
bins) 

Autoranging 
. IEEE 488 bus /handler interface 

option 
Two test speeds 

Selectable continuous, average or 
single component measurements 
Four types of display 

programmed bin limits, measured 
values, deviation measurement IAL 

or AC), or bin number 
Five -digit display for L and C Four -digit display for Q,D,R and G 

Optional Kelvin test fixture tests 
radial and axial lead components 

1657 Digibridge TM 

* Under £1,000 

1658 RLC iiiTM 
-*- Under £ 2,000 

1687 Megahertz 
LC Digibridge TM 

*Under £2,500 

GenRad Ltd. 
Bourne End, Bucks. SL8 5AT 
Phone (06285) 2 6611, Telex 848321. 

WW -098 FOR FURTHER DETAILS 
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everything for the modern D.I Y electronics enthusiast and more. 

IOOW RMS STEREO DISCO 
A genuine 100W RMS per channel (both chan- 
nels driven) stereo disco with auto fade on 
microphone. VU meters. full monitoring and 
cueing facili- 
ties and a very 
high ouality 
light show. 
Complete con - ,,truction 
booklet MES4I 
price 25p. 
Cabinet comes 
complete with 
iid and carry- 
ing handles. 

IO CHANNEL STEREO 
GRAPHIC EQUALISER 

A new design with no difficult coils to 
wind, but a specification that puts it in 
the top- flir:ht hi-fi class. All this for around 
£70 including fully punched and printed 
metalwork and woodwork. Send for our 
component schedule now. Full construc- 

1 tion details price 25p. (All 
prices include V.A.T. and 
P& P.) 

VERY 
LOW - 

DISTOR- 
TION 

AUDIO 
OSCILLATOR 

f he very low distortion sine wave ( <0'01%) 
output is suitable for testing very high ouality hi- 
fi audio equipment. Also includes square wave 
output. Ran. o 20Hz to 26kHz. Output OV 

to IV in three con- 
tinuously variable 
steps. Total cost 
around £21. Full con- 
struction details in 
our catalogue. Semi 
the coupon below, 
now! (all prices in- 
clude V.A.T. an 
P & P). 

PEDAL UNIT 
A.completely self- contained pedal unit. 
I3 -note. 2- Octave range. 4 organ stops. 
It can be added to any organ. A really 
unusual extra is the bass guitar stop 
which uses four envelope shapers to 
give a real bass guitar sound. A must 
for the solo uuitarist. Full construction 
details in our catalogue -post the 
coupon below, now! 

INTEGRATED 
CIRCUITS 

Over 35 cur catalogue 
devoted to hundreds of useful 
IC's. All with data, pin connections 
and many with applications circuits 
and projects to build. Post the 
coupon now! 

'PE' STRING ENSEMBLE 
Unbeatable prices and finest quality 
components only when you buy 
Iron, Maplin All parts available to 
build this fascinating project Corn. 
ponent schedule available shortly 
Is a e appreciated) Demonstration 
model in our shop soon Phone now 
rod compare our prices 

TOUCH -SENSITIVE PIANO 
The revela...... . .. IC AY -I -1320 first seen on 
.romorro.0 s Wor'bo' is now availshle. tie 
Complete kit of IC's to build a 60 -note 
piano (18 x IC's) order as HQ53H price 

136.86. Preliminary circuit details in oar 
'October newsletter. Complete dcsl:n, 
act's attractive veneered wooden aaLa- 
net available soon. It's the most r-ealistic- 
sound,m.. electronic crane we've v_r 
heard and includes simul rted damoinc.. 

loud and soft pedals. Full 
details in our newsletters. 
IAll prices include .'.A. T . 

and o & o 

SYNTHESISER 
The International 4600 Synthesiser. A very 
comprehensive unit. Over 400 sold. We 
stock all the parts costing, less than £500 
including fully punched and Printed metal- 
work and a smart teak cabinet. Fa- less 
than half what you'd pay for a ready made 
synthesiser of equal quality. Specification 
on request. Full construction det,uls in 
our construction book £ I 50.r All pnces 
include V.A. T. and p & P.) 

SWITCHES 
We stock a wide range of s,vit(b. 
including. a really low- priced 
quality interlocking. push -b.." 
switch system which is extremely 
versatile. We've got toggle 
switches. slide switches. push 
switches. rotary switches -there 
are dozens to choose from, but 
its only a tiny part of our fantast 

it * 
* Come and see all our projects * 
* on display at the Electronics * 
* hobby show 'Breadboard' at * Seymour Hall, London W1 

* stands E7 -E9. ** 
* * * * * * * * * * *- 

DON'T MISS OUT! SEND 6Op NOW! 

MAPLIN ELECTRONIC SUPPLIES 
P.O. BOX 3 RAYLEIGH ESSEX SS6 8LR. 

Telephone: Southend (0702) 715155 
Shop: 284, London Road, Westcliff -on -Sea, Essex 

Closed on Monday) Telephone Southend 1()/0?) /1),(6/ 

Our bi- monthly newsletter keeps you up to date with latest 
guaranteed prices - our latest special offers - 

details of new projects and new lines. Send 30p 
for the nest sis issues 15p discount voucher with each copy). 

POST THIS COUPON NOW FOR YOUR COPY OF 
OUR 1979 -80 CATALOGUE PRICE 75p 

Please rush me a copy of your 280 -page catalogue 
as soon as it is published (8th Jan. 1 979) 

I enclose 75p, but understand that if I am not completely 
satisfied I may return the catalogue to you within 

14 days and have my 75p refunded immediately 

NAME 

ADDRESS 

,ww t 
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You always perform better 
with the right equipment 
With Neal Ferrograph you get the right equipment for 

the job, and the best in its class. A good formula for 
success, of which you can be assured every time von 

choose from the fully - integrated range orspecialist 
recording and ancillary equipment in the NEAL 

FE,RROGRA.I'II range. 

The NEAL 302. 
Incorporating a 3 -motor mechanism, controlled by a 

full solid state logic system actuated by ultra light 
touch buttons, this is the machine used by top 

recording studios and broadcasting stations, for 
quality cassette copies and for in - cassette 

duplication masters. 

Studio 8 
A professional studio tape recorder logic controlled for 

superb tape handling characteristics, 
offering a choice of stereo, twin track 

and full or half track mono heads, 
PPM or N2 meters, IEC( CUR) 

-.--.- or NAB equalisation,console 
or transportable models. 

The Ferrograph Logic 7. 
A transportable tape recorder of unrivalled facilities; 
taking all spool sizes up to 27 cm, and providing 
three speeds, plus positive action push buttons ih 
association with logic circuits ... for fast, safe tape 
handling under all conditions. 

The WI'S 2. 
Combines in one easy to use compact instrument the 
measurement ofgaan, noise, frequency response, 
input sensitivity, output power, distortion and the 
parameters relating to recording equipment, such as 
wow and flutter, crosstalk, drift and erasure. Its 
range of application can be extended even further by 
the addition of the Auxiliary Test unit ATU 1. 

NEAL' FERRO( d t\ PH 
TOTALTAPE TECHNOLOGY 

SIMONSIDE WORKS SOUTH SHIELDS TYNE & WEAR NE34 9NX Telephone: SOUTH SHIELDS (0632) 566321 Telex: 537227 

WW-015 FOR FURTHER DETAILS 
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Crellon: 
Nol for RCA Solid State 
and Industrial Tubes. 

RC" 

When you're the No.1 distributor for RCA 
you've got to be good -big on stocks, big on service, 
big on technical know -how. And when you're handling 
Industrial Tubes as well as solid state devices 
you really need to be on your toes. The range is 
tremendous - everything from CMOS to Vidicons, linear IC'S 
to Lasers, Power transistors to LED's, Op Amps to 
Image Intensifiers, Microprocessors to Photomultipliers. 

Crellon are at the top because they put It 
all together under one roof. With some essential help 
from very knowledgeable in-house engineers and highly 
qualified sales engineers. Plus a large computer to 
keep control of the stock and deliveries -and provide 
you with fast Information whenever you need It. 

Call Crellon when you need RCA Solid State or 
Industrial Tubes -you'll find it pays to go to the top. 

Crellon Electronics Ltd., 380 Bath Road. Slough, Berks. Tel. Burnham (06286) 4434 

Please send me data on RCA. Linear devices CMOS 
r,. Microprocessors and memories Industrial Tubes Power transistors. 

Name 

Company 

Address 

ww/1t/7a 

Tel: 

WW -072 FOR FURTHER DETAILS 
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PORTLAND HOUSE, COPPICE SIDE, BROWNHILLS 

MSI 6800 
with 8K Ram. 

KIT £375 

SW 6300 

LUPIN i 
NEW SWTPC 6800 

Level 2 

KIT £300 
FD8 FLOPPY DISC £935. BFD68 MINI FLOPPY £522 

SOROC 1Q120 TERMINAL £699 ASS. 
CASSETTE INTERFACE KIT £18.95 

Send S.A.E. for full brochure 

STRUMECH ENG. ELECTRONICS DIV. BROWNHILLS 4321 
SOLE U.K. DISTRIBUTOR FOR MSI & SMOKE SIGNAL BROADCASTING 

sale 
hire 

reDair 

WW -842 FOR FURTHER DETAILS 

ANALYSERS 
AIRMEC 248 5-300HMz I P 5,V 15mV 
AIRMEC 853 30KH, -30MHz I. P 1 y V -4V 
HEWLETT -PACKARD 851 B 10 1 MHz -12GHZ 
MUIRHEAD D 669A 30Hz 30KHz 

COUNTERS 
ADVANCE TC 1 7A 6 NA BOMHz 
MARCONI TF 2401 A 8 d g 12 5GH1 

DIGITAL VOLTMETERS 
DYNAMCO 2006 D3 4 Dyn 10,V 1000V 0 O7':i 
DYNAMCO 2022 5 Digd 0,2000V 0 002'n, 
HEWLETPACKARD 3439A 4 Digit AC DC 0 05'I 
S E LABS SM 212 4 Digit O 1 KV 01'. 
METERS 
AVO Precision Avometei 
DYMAR 705: 745 + M Frame P V meter & A F S gnat Gen 
B & K 2409 Electronic Voltmeter 2Hz 200K Fir 
MARCONI TF 6593 Mk III VSWR Meier & Ampldier 
TELONIC 901 IA Frequency Meter 1 18GHz 
HEWLETT PACKARD 430C + THERMISTOR 10MHz IOGHZ 1lImW 

MARTIN ASSOCIATES 
34 CIOW11 Street 
Reading 
Berks. RG 1 2SE 
Tel Reading (07341 51 0 74 

El 25.00 
£85.00 

E 1600.00 
E 85.00 

You!! do better at Martin Associates 
we guarantee it! 

OSCILLOSCOPES 
HEWLETTPACKARD 140A 20MHz Dual Beam Sens SmV cm 
SOLARTRON CD 1400 DC-15MHz Dual Beam Sens 100mV -cm 
TEKTRONIX 585A DC -80MHz Dual Beam Sens IOmVi cm 
TELEOUIPMENT S 43 DC.15MHZ Single Beam 
TEKTRONIX Plug Ins DKH 1A1 L.M.B 
TEKTRONIX PROBES P 6012 P 6062A P. 6076A P 6011 
P 60638 P 6053B P 6108 P 6105 
POWER SUPPLY UNITS 
ADVANCE P M A 19 0.7V 10 Amps 
ADVANCE P M A 200-7V 20 Amps 
ADVANCE P P 6 Twin 0.30V 3 Amps 
ROUND T 104 Twin 0 -30V 1Akhannel 
ROBAND T 172 0 -30V 10 Amps 
ISOTOPE DEV 532, A 0-3KV 
SOLARTRON 757 2 0.50V 1 Amp 
A P T SCV31 E 1 50.100V 1 5Amps 
SIGNAL SOURCES 
ADVANCE H 1 15HZ -50KHz Sine, Square O. P 20V 
ADVANCE SG 88 V L F 0 005Hz -50Hz 
AIRMEC 304 High Power 50K Hz- 100MHz O P 10V 
AIRMEC 204 AM FM 1 MH:-320MHz 
AIRMEC 20130KHz- 30MHzO P 1y5 -1 1V 
ADVANCE J1A 15H,-50K Hz 0 25V 
ADVANCE JIB 15Hz -50KHz O- P 1 Watt 
ADVANCE J 4 10KHz600KHz 
E -H LABS 1321 Pulse Genr 3 5MHz O- P 50V 
FEEDBACK WG 300 Function Genr O 001 Hz -1 6Hz 0 P 40V 

GENERAL RADIO 1362 Oscillator + P S U 220MHz 
920MHz £600.00 
HEWLETT -PACKARD 200CD 5HZ.600KHz 0 P 10V 

£200.00 
MALDEN 728 Pulse Gen, 1Hz- 10MHzO PO 5V £195.00 
MARCONI TF 144 4 10KHz-72MHz £350.00 
MUIRHEAD D -880 -A 2 Phase 0 I Hz O P 10V £350.00 

£ 225.00 NAGARO 50020 Range o 1,1S 1 Sec O P 50V Pulses 
E 600.00 475.00 

MAX50N M 1241 2002500MHz O P 10 -40 Watts 
£600.00 

AVO 378 2MHz- 250MHz £175.00 
E 125.00 
£250.00 
£250.00 
E 220.00 

L165.00 
C 150.00 

E75.00 
E275.00 
E400.00 
E115.00 

RECORDERS 
HEWLETT PACKARD 70350 XY Plotter 1mV 10V 

£650.00 
HONEYWELL 520 X V Ploter 0 05mV.25V cm £450.00 
HONEYWELL 1 706 U V Recorder 6 Channel 4 Gaivos 

£350.00 

TEESEC 700 Flat Bed 2 pen 50,V 1 V 

S E LABS 2005 U V Recorder 6 channel No Galvos 
RUSTRAK E 2103 2 Channel 0 400A 0 400 C. A 

OXFORD 3000 2 Pen Flat Bed 1mV -100V 
B &K 2305 Level Recorder 

MISCELLANEOUS 
NON Horizontal Vaccum Tube Oven 
CALMIC Pilot Dryer 
l H ENG MkV Orbital Shaker 100 clips 

WW -056 FOR FURTHER DETAILS 

£325.00 
E145.00 
£550.00 
E110.00 

FROM IT50 00 

FROM 415.00 

£30.00 
£85.00 
£80.00 
E75.00 

E125.00 
£60.00 
£35.00 
E22.50 

£60.00 
E100.00 
6135.00 

£95.00 
E125.00 

£50.00 
£65.00 
E50.00 

E 150.00 
6150.00 

£350 00 

£250 00 
£500.00 
£800.00 

L1200.00 
£2250.00 
E100.00 
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Inspect our products 
to help you inspect yours 

Equipment production and component quality go hand in hand. 
The need for reliable instruments to assist in controlling the quality of your 

incoming components is critical.This is why Avo instruments are among the most 
widely specified in the UK. 

Our quality neverfalters.This is well reflected in the range of instruments 
shown above:Electrolytic and Tantalytic Capacitance Bridge,lkHz Component 

Comparator ,100kHzComponentComparator, Analogue Limit Detectors. DC Wheatstone 
Comparator Bridge and our Breakdown (AC /DC)and IonisationTester.TheAvo 

range goes even further than this, with instruments designed 
for R +D and servicing applications. Avo Limited 

products,take a look atthe reliability in ours. 
ww - 108 FOR FURTHER DETAILS 

So,if you're looking for reliability in your own 41.PÀ Archcliffe Road,Dover,Kent, CT17 9EN 
Tel:(0304) 202620 Telex:96283 

1 Thom Measurement &ComponentsDivision 
www.americanradiohistory.com
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dissatisfied 
with your 

SOUND? 
Non -Linear Phase? Crossover Roughness? 

Capacitor Re- actance? Unbalanced Outputs? 
Bass Loss as Low Power? 

Contented JORDAN -WATTS Loudspeaker 
users know nothing of such problems - they 
enjoy fatigue -free clean natural sound from 

their amazing single metal daphragm 
full -range JORDAN -WATTS High Fidelity 

Loudspeakers. 
With 4 out of 5 emigrating to ease the balance 
of payments JORDAN -WATTS Loudspeakers 
are sometimes hard to find, but the reward is 

years of pleasure. 

Service delays? Not with JORDAN -WATTS 
Instant Exchange Service. 

Send stamps for illustrated brochure and 
D -I -Y details to:- 

Jordan -Watts Ltd., 
Benlow Works, 
Silverdale Road, 
Hayes, Middx. UB3 3BW 
Tel: 01 -573 6928 

Name 

Address 

ww 

JORDAN 
frA T TS 

LOUDSPEAKERS 
the voice of high fidelity 

WW -007 FOR FURTHER DETAILS 

WIRELESS WORLD, NOVEMBER 1978 

DØMmTh 
SEE THE 

RANGE OF MULTIMETERS IN 
THE NEW DORAM HOBBIES 
CATALOGUE. 

Doram Electronics Ltd 
PO Box TR8. Leeds LS12 2UF 

Please send my FREE Hobbies Catalogue. (AVAILABLE LATE SEPT I 

I enclose 25p contribution to p. 8 p. 

Name 

Address 

OMM Doram Electronics Ltd 

PO Box TR8, Leeds LS12 2UF 

I- 1 Overseas customers (except for N. Ireland) -60p 
including despatch by Air (or all -up post). / 

WW -008 FOR FURTHER DETAILS 

TRANSDUCER and RECORDER 

AMPLIFIERS and SYSTEMS 

I ) 

J 1 

49/51 Fylde Road Preston 
PR1 2XQ 
Telephone 0772 57560 

reliable high 
performance & 
practical controls. 
individually 
powered modules - 
mains or dc option 
single cases and up 
to 17 modules in 
standard 19" crates 
small size -low 
weight -realistic 
prices. 

1 

Fylde 
Electronic 
Laboratories 
Limited. 

WW -043 FOR FURTHER DETAILS 
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Mix 
with quality. 

It makes no sense to record with top grade 
microphones and tape deck ... only to lose 
quality at the mixer. So the Soundex 1300 
is your clear choice. Signal -to -noise figures 
are excellent and overload margins avoid 
distortion even in the loudest passages. 
Stereo facilities make sense too ... one - 
knob gain control for a stereo pair, and 'pan' 
controls for another two mics. Frequency 
response is 20 to 20,000 Hz, but ask us for 
a data leaflet with all the impressive figures. 

Bulgin Electronics 
One of the Bulgin Group of Companies 
Park Lane, Broxbourne, Herts. Tel: Hoddesdon 64455 

WW-125 FOR FURTHER DETAILS 

Sound= 
1300 4- CHANNEL 

MICROPHONE LINE 
MIXER 

Introducing the ORYX PSU 24 
a new compact self -contained 24 volt power supply unit 

for ORYX temperature controlled soldering irons. 
Styled in tough plastic, the ORYX PSU 24 is a smart new supply unit that is self -contained and small 
enough for the smallest of benches. Designed to meet BSS 3456 the ORYX has all the features you 

need -sand more:- ON /OFF illuminated rocker switch; 3 pin non -reversible socket supplying 
24 volts; a BSS 3535 transformer; an outside primary fuse; 1.5 metre white cable to BSS 6500 and 

fuse protection for transformer secondary wiring. 
A unique feature is the facility to modify a 3 wire power system to a 2 wire fully isolated unit and vice versa. 

A new product from Greenwood Electronics 
For full technical data write for information to Greenwood Electronics. Portman Road, Reading, RG3 1 NE Telephone Head mg 10734; 595844 T.2iex 848659 

WW -031 FOR FURTHER DETAILS 
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THE JAMES 
SCOTT 

INDUSTRIAL 
L ó e- 

RANGE 
U\ 

OF 
EQUIPMENT 

The James Scott range of Microwave equipment offers 
industrial users a greater choice of alternative systems in 

robust, industrial, cast aluminium housings, for a wide 
variety of applications. 
The range is made up of standard sub -assemblies which 
can be permutated to suit individual application 
requirements. Here 
are some suggested 
applications for 
these units. 

TRAIN 
CONTROL 
SYSTEMS 

I 

SAFETY BARRIERS 

INTRUDER 
ALARMS 

ROAD 
VEHICLE 
SENSING 
SYSTEMS 

PROXIMITY 
ALARMS 

PROCESS 
CONTROL 
SYSTEMS 

INDUSTRIAL 
ALARM 

SYSTEMS 

SMALL 
OBJECT 

COUNTERS 

POSITIONING 
SYSTEMS 

LEVEL 
CONTROLLERS 

DOOR 
OPENING 
SYSTEMS zra 

tEbOTT ! (Electronic Engineering) Ltd 

Please write or telephone 
for further information and 
technical literature to 

CARNTVNE INDUSTRIAL ESTATE 
GLASGOW G32 6AB Tel 041 778 4206 Telex 778286 

WW -037 FOR FURTHER DETAILS 

WIRELESS WORLD, NOVEMBER 1978 

METER PROBLEMS? 

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

Full Information from: 

HARRIS ELECTRONICS (London) 
138 GRAYS INN ROAD, W.C.1 Phone: 01/837/7937 

WW-048 FOR FURTHER DETAILS 

OWEREI SELKIBSILD 

AT BREADBOARD '78 
SEYMOUR HALL, LONDON, W.1 

21 -25 NOVEMBER, 1978 

SEE THE KITS 

HEAR THE SOUNDS 

TALK TO THE SPECIALISTS s 1110101110111111011s1110 

_±+;: 

AURA SOUNDS 
COPTHORNE BANK 

CRAWLEY, W. SUSSEX 
TEL. 0342 713338 

www.americanradiohistory.com
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WIRELESS WORLD NOVEMBER 1978 

We've made the 
impossible AGAIN. 
A superior 
frequency counter 
Kit for only £69.95 

OiF I 1 C 
genf .3 61 3tß 

FPFOUFMCY IM IULOMETî 

i 
sabtronics 
MOOFi PIOB FII00[MCT COMM 

UIRECI MSC 5017 IMA1 OFF 

GATE TIME ArilkOJATOR 
IOS IS O IS X100 X10 XI ® ® 

Now you can forget about price /performance trade -offs when 
you select a frequency counter. In Sabtronics' Model 8100 kit 
you get all the characteristics of a much higher -priced counter 
for only'£ 69.95. 
This frequency counter, employing LSI technology, has the 
performance and input characteristics you demand: guaranteed 
frequency range of 20 Hz to 100 MHz; selectable hi /lo 
impedance; superior sensitivity; selectable resolution and 
selectable attenuation. Plus an accurate time base with excellent 
stability. An 8 -digit LED display features floating decimal point, 
leading zero suppression and overflow indicator. You would 
expect to find all these features only on high -priced instruments - or from Sabtronics' advanced digital technology. 

Uncompromising 
performance; 
Incredible price. 
A professional 32 digit 
DMM Kit for less than 
£50.00 

BRIEF SPECIFICATIONS: 

P 

P 

15 

Frequency Range: 20 Hz to 100 MHz guaranteed, (10Hz to 120 
MHz typical) - Sensitivity: 25 mV RMS, 20 Hz to 70 MHz (20 mV 
typical); 45 mV RMS, 70 MHz to 120 MHz (30 mV typical) - 
Selectable Impedance: 1M 12/25 pF or 50o -Attenuation: X1, 
X10 or X100 -Accuracy: ± 1 Hz plus time base accuracy - 
Aging Rate: + 5 ppm/yr - Temperature Stability: ± 10 ppm, 
0° to 50 °.0 - Resolution: 0.1 Hz, 1 Hz, 10 Hz selectable - 
Display: 8 -digit LED, floating DP, overflow indicator - 
Overload Protection - Power Requirement: 9 -15 VDC. 

Also available assembled at £ 84.95. 

Optional prescaler will be available from around January 1979. 

MAXi Ui 

2A IF4 

0 111, 
Incredible? True! Professionals and hobbyists alike are 
believers in this Sabtronics 2000, the only portable /bench 
DMM which offers such uncompromising performance at 
the astonishingly low price of £ 49.95. 

Uncompromising performance you'd expect only from 
a specialist in digital technology such as Sabtronics: 
Basic DCV accuracy of 0.1% ± 1 digit; 5 functions giving 
28 ranges; readings to + 1999 with 100% overrange; over - 
range indication; input overload protection; automatic 
polarity. 
The low price of E 49.95? Simple: The Model 2000 is all 
solid- state, incorporating a single LSI circuit and high - 
quality components. You assemble it yourself, using our 
clear, easy -to- follow, step -by -step assembly manual. 
Kit is complete, including a high- impact case. 

Now you too can have it! A professional -quality 3Z digit 
Sabtronics Model 2000 DMM kit for only £ 49.95. If you don't 
have one in your lab, use the coupon below to order NOW. 
Easy to follow caliberation procedure provided in the 
assembly manual. 

BRIEF SPECIFICATIONS: 

DC volts in 5 ranges: 100 AN to 1 kV-AC volts in 5 ranges: 
100 pV to 1 kV - DC current in 6 ranges: 100 nA to 2A - 
AC current in 6 ranges: 100 nA to 2A - Resistance: 
0.1D to 20 MD in 6 ranges -AC frequency response: 40 Hz 
to 50 kHz - Display: 0.36" (9,1 mm) 7- segment LED - 
Input impedance: 10 MD - Size: 8" W x 6.5" D x 3" H 
(203 x 165x 76 mm) - Power requirement: 4 "C" cells 
(not included). 

sabtronics p 
r 

Ordering information for overseas readers: 
The price listed is for readers in U.K. only. Since export 
orders are exempt from VAT you may send your orders 
directly to 

Sabtronics International 
Winkelriedstrasse 35 
CH -6003 Luzern /Switzerland 
Price: 
£69.95 + £ 6.50 for shipping and handling for Model 8100 
£49.95 + £ 6.50 for shipping and handling for Model 2000 L 

WW - 110 FOR FURTHER DETAILS 

TIMWOOD LTD. Prospect Road, Cowes, 
Isle of wight, England. Telex 86892. 

Please send me Sabtronics Model 2000 DMM 
kit (s) at £ 49.95 and £ 3.00 p.p. plus VAT at 8 %. 

Please send me Sabtronics Model 8100 
Frequency counter kit (s) at £ 69.95 and £ 3.00 p.p. 
plus VAT at 8 %. 
Assembled at £ 84.95 each £ 3.00 p.p. plus VAT at 8 %. 

Total enclosed herewith £ 

Name: 

address: 

City: Postal code:- 
* Overseas readers please see ordering information 

on this page. 

J 
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koc oerial ing 
Pye Electro- Devices" Series 951 coaxial 

relay is designed for high speed switching of 

signals up to 450 MHz. It can be used to advantage 

in applications requiring exceptionally low 

inter -contact capacitance. 
Multi- position clamps enable UR43 type 

coaxial cables to be connected directly to the 

relay body. Connection is simple and efficient. 

And there's no need for coaxial plugs and 

sockets. Consequently the relay is extremely 

compact, and weighs less than 100g. 

The contacts are rated 

at 1A or 50W maximum, 
and coils are available for 
operation at up to 100V d.c 

Pye Electro- Devices Ltd. 
Controls Division, Exning Road, Newmarket, Suffolk CB8 OAX 

Tel Newmarket (0638) 5161 Telex: 81245 

WW -029 FOR FURTHER DETAILS 

WIRELESS WORLD, NOVEMBER 1978 

Our new 1978 catalogue lists a whole range of 

plastic boxes to house all your projects. And 
we've got circuit boards, accessories, module 
systems, and metal cases - everything you need 

to give your equipment the quality you demand. 
Send 25p to cover post and packing, and the 
catalogue's yours. 

VERO ELECTRONICS LTD. RETAIL DEPT. 
Industrial Estate, Chandlers Ford, Hants. S05 3ZR 

Telephone Chandlers Ford (04215) 2956 

WW -075 FOR FURTHER DETAILS 

a 
comprehensive 

range of 
TV DISTRIBUTION 

EQUIPMENT 

We design and manufacture an extensive range of 

amplifiers, active equipment, tap -off units, outlet plates 

and other accessories for TV distribution systems. May we 

send you a copy of our latest catalogue which gives 

detailed technical specifications? 

Labgear Limited Abbey Walk 
Cambridge CB1 2RQ England 
Telephone: 0223 66521 (7 lines) Telex: 81105 LAB 
Telerrams: Labgear. Cambridge 

WW -062 FOR FURTHER DETAILS 
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You can tape of sound 
into Philips new Cassettes 

Here's a new generation ofcassettes from 
hilips, inventors ofthe original compact cassette. 

With five types ofcassette in the range, from 
erro to hi -fi Chromium, there's one that matches 
most any cassette machine you can name. From 
expensive Hipsters to the most costly systems. 

We live in a world of sound. Whatever your 
ste, be it Punk Rock or Beethoven, these new 
hilips Cassettes give you a true reflection 

Wr PHI 

FERRO 
0000 0000 t 
00o ci6 

ofthe sound you want to hear. And they all have 
Philips' unique Floating Foil security to help put a 
stop to jamming and looping. 

Look out for the Philips Select -a- Cassette 
chart in your local stockists. And ask for the free 
leaflet. Remember, when you explore the whole 
world of music, for the clearest sound from your 

equipment use Philips new Cassettes. 

Simply years ahead 

universal Cassette for all -round 
. A low noise tape with balanced 
put and response. Suitable for use 
h most machines. 

A Cassette specially developed for 
applications wnere high quality is 
required. The lape formulation 
guarantees high output and especially 
low distortion at low and middle 
frequencies. 

For use with decks designed to give 
optimum performance using a higher 
bias tape. Super Ferro 1 works well 
with most modern machines, 
particularly those made in Japan. 
It gives well balanced reproduction and 
a higher output than normal Ferro. 

Specially developed for hi -fi music. 
with particularly quiet background 
noise and brilliant high- frequency 
reproduction. The chromium dioxide 
coating gives a very smooth surface. 
ensuring good tape head contact. 

Philips new Cassettes. For the whole world of sound. 
WW - 116 FOR FURTHER DETAILS 

PHILIPS 

PHILIPS 
FERRO 

j+Ñ¡ tt "' 00000 
For the most critical hi -fi fan, 
combining the excellent low- frequency 
reproduction of high density tape with 
the high frequency brilliance of 
chromium tape. 
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YOUR COMPLETE RANGE OF ELECTRONIC 
HARDWARE.... 

BIMENCLOSURES 
ALL METAL BIMCASES 

Red, Grey or Orange 14swg 
Aluminium removable top 
and bottom covers. 18 swg 

black mild steel chassis with 
fixing support brackets. 

BIM 3000 
(250x 167.5x68.5mm) 
£ 14.58 

ALL METAL BIMCONSOLES 
All aluminium, 2 piece desk consoles with Colour Code 

either 15° or 30° sloping fronts, sit on A 
4 self- adhesive non -slip rubber feet. B 

Ventilation slots in base and rear C 

panel for excellent cooling. 

MINI DESK BIMCONSOLES 
Orange, Blue, Black or 

Grey ABS body in- 
corporates 1.8mm pcb 
guides, stand -off bosses 

in base with 4 BIMFEET 
supplied. 1mm Grey Aluminium 

panel sits recessed with fixing screws 
into integral brass bushes. 
BIM 1005 (161 x 96 x 58mm) £2.18 
BIM 1006 (215 x 130 x 75mm) £3.05 

15° Sloping Panel 
BIM7151 (102x140x51 [28] mm) 
BIM7152 (165x 140x51 [281 mm) 
BIM7153 (165x216x51 [28] mm) 
BIM7154 (165x211x76[331mm) 
BIM7155 (254x211x76[33] mm) 
BIM7156 (254x287x76[33] mm) 
BIM7157 (356x211x761331 mm) 
B1M7158 (356x287x76 [331mm) 

ABS & DIECAST BIMBOXES 

6 sizes in ABS or Diecast Aluminium. ABS moulded in Orange, Blue, 

Black or Grey. Diecast Aluminium in Grey Hammertone or Natural. All 
boxes incorporate 1.8mm pcb guides, stand -off supports in base and have 
close fitting flanged lids held by screws into integral brass bushes (ABS) 
or tapped holes ( Diecast). 

ABS 
N/A 
BIM2002/12 £0.96 
BIM2003/13 £1.13 
BIM2004/14 £1.35 
BIM2005/15 £1.52 
BIM2006/16 £2.37 

Top Panel 
Off White 

Sand 
Satin Black 

Base 
Blue 

Green 
Góld 

30° Sloping Panel 
BIM73011102x140x76[281mm) £ 9.87 
B1M73021165x140x76[281mm) £10.86 
B1M7303(165x183x1021281 mm) £11.96 
BIM7304 (254x140x76[28] mm) £12.93 
BIM7305 (254x183x102[281 mm) £14.47 
BIM7306 (254x259x102[281 mm) £15.46 
B I M 7307 (356x 183x 102 [281 mm) £ 16.55 
BIM7308 (356x259x102[281mm) £17.43 

150x60x31 mm 1 

(100x50x25mm) 
(112x62x31mm) 
(120x65x40mm) 
1150x80x50mm1 
(190x 110x60mm) 

Diecast Hammertone Natural 
BIM5001/11 TBA TBA 
BIM5002/12, £1.46 £1.19 
BIM5003/13 £1.78 £1.46 
ß1M5004/14 £2.24 £1.82 
BIM5005/15 £2.84 £2.28 
BIM5006/16 £3.94 £3.33 

Also available in Grey Polystyrene with no slots and self -tapping screws 
BIM 2007/17 (112x61x31mm) £1.00 

MULTI PURPOSE BIMBOXES 

Orange, Blue, Black or 
Grey ABS with 1mm 

Grey Aluminium 
recessed front cover 

held by screws into 
integral brass bushes. 

1.8mm pcb guides incorpora- 
ted and 4 BIMFEET supplied. 

BIM 4003 (85x56x28.5mm) 
BIM 4004 (111x71x41.5mm) 
BIM 4005 (161x96x52.5mm) 

£1.18 
£ 1.62 
£2.19 

LOW PROFILE BIMCONSOLES 
Orange, Blue, Black or 
Grey ABS body has 
ventilation slots as well 
as 1.8mm pcb guides 
and stand -off bosses in 
base. Double angle 
recessed front panel 
with 4 fixing screws 
into integral brass 
bushes. 4 BIMFEET 
supplied. 

BIM 6005 (143 x 105 x 55.5 [31!5] mm) 
BIM 6006(143x 170x55.5 [31.51mm) 
BIM 6007(214x 170 x 82.0 [31.51mm) 

£2.37 
£3.08 
£4.12 

EUROCARD BIMCONSOLES 
Orange, Blue, Black or Grey ABS 

body accepts full or'/ size 
Eurocards, with bosses in the 

base for direct fixing. 1.8mm 
wide pcb guides incorporated 

and 4 BIMFEET supplied. 1mm 
Grey aluminium lid sits flush with body 

top and held by 4 screws into integral brass bushes. 

BIM 8005 (169x127x70 [45] mm) £4.12 
BIM 8007 (to be announced shortly) 

BIMTOOLS 
MAINS BIMDRILLS 

Small, powerful 240V hand drill complete with 2 

metres of cable and 2 pin DIN plug. Accepts all 
tools with 1mm, 2mm or .125" dia. shanks. Drills 

brass, steel, aluminium and pcb's. Under 250g, off 
load speed 7500 rpm. Orange ABS, high impact, fully 

insulated body with spring return on /off switch £10.53 

Mains Accessory Kit 1 includes 1mm, 2mm, .125" twist drills, 5 burrs 
and 2.4mm collet £2.48 

Mains Kit 2 includes Mains BIMDRILL as above, 20 assorted drills, mops, 
burrs, grinding wheels and mounted points, 1mm, 2mm, 2.4mm and .125" 
collets. Complete in transparent case measuring 230x130x58mm £22.14 

12 VOLT BIMDRILLS 

2 small, powerful drills easily hand held or used with 
lathe /stand adaptor. Integral on /off switch and 1 

metre cable. 

Mini BIMDRILL with 3 collets up to 2.4mm dia £ 8.10 
Major BIMDRILL with 4 collets up to 3mm dia £13.60 

Accessory Kits 1 have appropriate drills and collets as above plus 20 
assorted tools. Mini Kit 1 - £15.12, Major Kit 1 - £19.44. 
Accessory Kits 2 have appropriate drills, collets plus 40 tools and mains 
12V dc adaptor. Mini Kit 2 - £34.02, Major Kit 2 - £39.42. 

Accessory Kits 3 as appropriate Kits 2 plus stand /lathe unit. Mini Kit 
3 - £45.36, Major Kit 3 - £50.76. 

BIMDIPS 

Rapidly inserts and withdraws any 
4 -18 pin, .3" pitch DIL package 
without beding the legs. Adjust- 
able metal jaws for MOS type 
devices grip the bottom of the 
leg for minimum strain. Will 

pick up IC's from a bench, a carrier or a 

pcb. £13.77. 

Precision made side cutters, 
spring action, ground steel fine 

pointed blades for intricate 
work. 

5'/n" long £3.34 

.y 
BIMIRONS 

Type 30 General Purpose 27 watt iron 
with long life, rapid change element, 
screw on tip, stainless steel shaft and 

clip on hook. Styled handle with neon. 
£4.05 

Type M3 Precision 17 watt iron, quick change 
tip, long life element, styled handle with clip 

on hook £4.43 

BIMPUMPS 

2 all metal desoldering tools 
provide high suction power 

and have easily replaceable 
screw in Teflon tips. Primed and 

released by thumb operation 
with in -built safety guard and 

anti -recoil system. i 
BIMPUMP Major (180mm long) 

£7.99 
BIMPUMP Minor (150mm long) £6.80 

BIMSTATION 

Type PSU6 Soldering Iron Station complete with 6V, 6 Watt 
miniature iron having stainless steel shaft, quick change slide on 
tip and long life element. 

Station contains 240V/6V transformer, neon, coiled iron support 
and sponge iron tip cleaning pad. 

New product available shortly 
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BIMENCLOSURES (Bimboxes, Bimconsoles and Bimcases ) BIMTOOLS (Bimirons, Bimdrills, Bimsnips, Bimpumps, 
Bimdips) BIMACCESSORIES (Bimfeet, Bimdaptors) BIMDICATORS BIMBOARDS 

BIMDICATORS 

Ar ECONOMY QUALITY LED's 

Mixed bags of .125" and .2" dia. lens in various colours 
.125" dia. lens .2" dia. lens 50 for £5.67, 100 for £10.00 

FULL SPECIFICATION LED's 

.125" or .2" with mounting clips and data 
Red - £1.67 /pack of 5, Green - £2.48 /pack of 5, Yellow /Amber - £3.18 /pack of 5 

33 and 34 SERIES 

Front viewing (30° angle) LED indicators 

BIM 33 is nickel plated, uses 3.2mm dia LED and needs 6.5mm 
dia. fixing hole. 
BIM 34 is chromium plated, uses 5mm dia. LED and needs 
8mm dia. fixing hole. 
Red - £2.80 /pack of 5, Green /Yellow - £3.24 /pack of 5 

AA AG AH t a 
A SERIES 

240V Neon with intégral resistor._ 
held in 8mm hole by plastic bezel. 

Red, Amber, Clear or Opal lens £2 /pack of 5, Green lens £3 /pack of 5 

Low Voltage equivalent of above with Red, Amber, Clear, Opal or Green Lens. 
6V £0.54 each, 14V £0.58 each, 28V £0.65 each 

State Voltage, lens style, colour and whether tags or flying leads. 

lialt D SERIES 
A B LES and Midget Flanged lampholder with 13mm dia. (Al and 

18mm dia (B) lens. Solder tags. %" dia. hole fixing.(lamps not 
supplied) plus chrome bezel with A lens. I 

Red, Amber, Clear, Green, Opal £0.66 each 

G SERIES 
TI Midget Flanged lampholder. Lamps are available on request. 
8mm fixing hole, solder tags. Front replaceable, 7.25mm dia. 

lens. Red, Amber, Clear, Green, Opal £0.43 

05 SERIES 
240V Neon with integral resistor. Self retaining in 13mm hole, 

Solder /.25" push on blades. 13mm dia. lens with 19mm dia. chrome bezel. 

Red and Amber £0.61 each, Green £0.78 each. 

M(B) M(C) MP 
M & MP SERIES 

Low voltage nickel plated brass 
(M) and Polycarbonate (MP) indicators, 150mm leads, 6.4mm fixing hole Red, Amber, 
Clear, Green, Opal 
6.9mm dia. lens (M) 6V £0.65 each, 14V £0.68 each, 28V £0.79 each 
7.5mm dia. lens (MP) 6V £0.55 each, 14V £0.59 each, 28V £0.68 each 

A ii*E# 
B 

,af 

BIM M LED SERIES 

Nickel plated brass bodied LES indicator, 21mm wire 
wrappable leads, 6.5mm fixing hole, 2 styles, 6,8mm dia 
lens. 
Red £0.85 each, Green /Amber £1.34 each. 

LM 
IN MEN = 

A B CD 
MM 

Both lenses 'D' are square 

BIM LM & MM LED SERIES 
Subminiature nylon bodied LED indicators with 
12mm wire wrappable leads 
LM & MM push fit into 4.75mm & 4mm holes 

respectively. Each series has 4 lens styles in 
Red £0.67, Green £0.83, Yellow £1,00 each. 

23 26 56 

fit in 8mm hole 

BIM 23, 26 & 56 LED SERIES 

Black nylon ;aodied LED indicators. BIM 23 has 7mm 
flat face, BIM 26 & 56 utilise 4 & 5mm dia LED's. Push 

Red £0.58 each, Green /Yellow £0.99 each. 

... FROM 

BO 

BIMACCESSORIES 

BIMDAPTORS 

Allows pcb's to be 
flat mounted sandwich 
fashion in BIMBOXES, 
BIMCONSOLES, and all 
other enclosures having 
1 .5mm wide vertical guide slots. One plastic 
BIMDAPTOR on each corner of pcb(s) enables 
assembly to be simply slid into place. 54mm long, 
10 slots on 5mm spacing and can be simply 
snipped off to length. 

Packs of 25 £1.08 per pack 

BIMFEET 

11mm dia, 3mm high, grey rubber self adhesive 
enclosure feet. 
Packs of 24 £0.77 per pack 

BIMBOARDS 

DIL 
COMPATIBLE 
BIM BOAR DS 

Accept all sizes 
(4 -50 pin) of DI L IC 
packages as well as 
resistors, diodes, 
capacitors and LEDs. 
Integral Bus Strips 
up each side for 
power lines and 
Component Support 
Bracket for holding 
lamps, switches and 
fuses etc. Available 
as single or multiple 

units, the latter mounted on 1.5mm thick 
black aluminium back plàte which stand on 
non slip rubber feet and have 4 screw 
terminals for incoming power. 

BIMBOARD 1 has 550 sockets, multiple units 
utilising 2, 3 and 4 BIMBOARDS incorporate 
1100, 1650 and 2200 sockets, all on 2.5mm 
(0.1 ") matrix. 

BIMBOARD 1 £ 8.83 

BIMBOARD 2 £21.01 

BIMBOARD 3 £29.84 

BIMBOARD 4 £38.79 

DESIGNER PROTOTYPING SYSTEM 

1, 2, or 3 BIMBOARDS mounted on BIM 6007 
BIMCONSOLE with Integral Power Supply 
( ±5 to ±15Vdc @ 100mA and fixed +5Vdc @ 1A) 
All 0/P's fully isolated. Short circuit and fast fold 
back protection. Power rails brought out to cable 
clamps that accept stripped wire or 4mm plug. 

DESIGNER 1 £55.62 
DESIGNER 2 £61.02 
DESIGNER 3 £66.42 

All quoted prices are 1 off and.include Postage, Packing and VAT. Terms are strictly 
cash with order unless you have authorised BOSS account. For individual data sheets 
on all BOSS products send stamped, self addressed envelope. 

2 Herne Hill Road, London SE24 OAU 
Telephone: 01 -737 2383 
Telex: 919693 Answer Back 'LITZEN G' 

INDUSTRIAL MOULDINGS LIMITED Cables & Telegrams: 'LITZEN LONDON SE24' 
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seen from the 

angle 

the 201 is something 
quite personal ... 

The M 201 Hypercardioid moving coil 
microphone is designed for recording or 
broadcasting. The M 201 offers excellent 
separation characteristics in extreme 
accoustical conditions. 

Specifications: 
Frequency Response: 40 -18000 Hz. 
Output Level at 1 kHz: 0,14 mV /µ bar 

-56 dbm (0 dbm 1 mW /10 
dynes /cm2). EIA Sensitivity Rating: 
-149 dbm. Hum Pickup Level: 
5 11 V/5 11 Tesla (50 Hz). Polar Pattern: 
Hypercardioid. Output Impedance: 
200 td. Load Impedance: > 1000 2. 
Connections: M 201 N (C) = Cannon 
XLR -3 -50 T or Switchcraft: 2 +3 = 

200 2, 1 = ground. M 201 N = 3 -pin 
DIN plug T 3262: 1 +3 = 200 2 
2 = ground. M 201 N (6) = 6 pin 
Tuchel. 
Dimensions: length 6 ", shaft 0 0,95". 
Weight: 8,60 oz. 

BEYER DYNAMIC (GB) LIMITED 
1 Clair Road, Haywards Heath, Sussex. 

Tel : Haywards Heath 5100'1 
WW -034 FOR FURTHER DETAILS 

WIRELESS WORLD, NOVEMBER 1978 

Europe's most popular bench power supply range. 

Well over40,000 in use. Nine models to choose 

from. (Most with NATO stock numbers). 

Get the details from: Furnell 
FARNELL INSTRUMENTS LIMITED WETHERBY WEST YORKSHIRE LS22 4DH 

TEL. 0937 63541 TELEX 557294 FARIST G LONDON OFFICE TEL. 01 -864 7433 

WW-095 FOR FURTHER DETAILS 

ELECTRONIC 
INDUSTRIAL THERMOMETER 

THE MODERN WAY TO MEASURE TEMPERATURE 
A Thermometer designed to operate as an Electronic Test Meter. Will 
measure temperature of Air, Metals, Liquids, Machinery, etc., etc. 
Just plug -in the Probe, and read the temperature on the large Oper 

scale meter. Supplied with carrying case, Probe and internal 11/2 

volt standard size battery. 
Model "Mini -Z 1" measures from -40° C to + 70° C. Price £30.00 
Model "Mini-Z 2" measures from -5° C to + 105° C Price £30.00 
Model "Mini -Z Hi" measures from + 100° C to 500" C £33.00 

[VAT 8 °° EXTRA) 

Write for turther details to 

HARRIS ELECTRONICS (LONDON) 
138 GRAY'S INN ROAD, LONDON, WC1 X 8AX 

(Phone 01 -837 7937) 
WW-047 FOR FURTHER DETAILS 
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Made to Measure 
Resistance. Capacitance. inductance. 

B900 
Automatic Digital Bridge 1kHz 0.1% 

B224 
Wide -range Audio Bridge 1592Hz 

(200Hz -20kHz external) 

B331 
Self- balancing 0.01% Precision Bridge 

B642 
Autobalance Universal Bridge 0.1% 

Whether you check components 
at Goods Inwards, during pro- 
duction or on Final Test, Wayne 
Kerr has the bridge you need. 
For fast measurements of com- 
ponents, or for continuous 
monitoring of changing values, 
you can select the ideal instru- 
ment from our comprehensive 
range. Take, for instance, the 
new B424 component meter; 
a simple -to- operate, low -cost 
meter which features a floating 
decimal point and fully auto- 
matic adjustment of test signal 
level and frequency -thus 
avoiding the need for resetting 
with each type of measurement. 
All models -AF, RF and VHF - 
have a wide measurement 
range and are easy to use. Many 
have automatic readout and 
automatic lead compensation; 
most will measure components 
in situ. 

Only part of our range is 
illustrated. Send in the coupon 
for further information. 

21 

Name 

Position 

Company 

Address 

WW -076 FOR FURTHER DETAILS 

WW 11i78 

Wilmot Breeden 
Electronics Limited 
442 Bath Road, 
Slough, 
Berkshire SL1 6BB 
England 
Tel: Burnham 62511. 
Telex: 847297 

i 

i 

i 
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Large displays for 
distant viewing 

WW -094 FOR FURTHER DETA 

-even iñ 
sunlight 
-the KGM Maxifron 

Low price - high specification 
View up to 30 metres standard model - 100 metres special model 
Clear easy -to -read 12cm characters 
Easy to install - easy to maintain 
Choice of two styles 
7 segment - BCD TTL Compatible input 
- unique KGM 8 segment with easy to read 4 and decimal input 
Long lamp life 

Use the Reader Enquiry Service or contact KGM now for full details and 
competitive, prices. 

ELECTRONICS 
LIMITED 

Clock Tower Road, Isleworth. Middlesex TW7 6DU. 
Telephone 01 -568 0151 Telex: 934120 

tee" *re 
exttacEClEqiV 
BY USING A 

DIACROM 
SPATULA 

Manufactured in France 
British Patents applied for 

No other cleaner has all these advantages: - 
1. 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 

3. All diarnonded blades 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. 

B. 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 switching equipment, etc. 
Grain size 300. thickness 55 /100mm.. both faces diamonded. For smaller equipments, like 
telephone relays, computer relays. 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 

face of the spatula is abrasive. 

Sole Distributors for the United Kingdom 
SPECIAL PRODUCTS (DISTRIBUTORS) LTD 

81 Piccadilly, London W1 V OHL. Phone: 01 -629 9556 
As supplied to the M.O.D., U.K.A.EA., c.E.G.B. British Rail end other Public Authorities; 

also major industrial end electronic esers throughout the United Kingdom. 

WW -117 FOR FURTHER DETAILS 

RIn 
3 

For the tools 
for the job a . 

Electronic Pliers 
Mains PCB Drill 
IC Insertion Tools 
Nutsert and Rivet Kits 
CMOS Logic Probes 
Assembly Stands 
and many other 
lines in the new 
Autumn '78 Catalogue. 
Get on the Verospeed 
hotline, contact 

Vf RIOSPEED 
Barton Park Industrial Estate, 
Eastleigh, Hampshire SO5 5RR 
Tel: 107031 618525 

WW - 070 FOR FURTHER DETAILS 
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Understanding Digital Electronics 
New teach -yourself courses 

of 
Digital Systems 

Book 3 C- 

Design of Digital Systems is written for the engineer seeking to learn 
more about digital electronics. Its six volumes - each A4 size - are 
packed with information, diagrams and questions designed to lead you 
step -by -step through number systems and Boolean algebra to 
memories, counters and simple arithmetic circuits, and finally to a 
complete understanding of the design and operation of calculators and 
computers. 

The contents of Design of Digital Systems include: 
Book 1 Octal, hexadecimal and binary number systems, conversion 
between number systems, representation of negative numbers, 
complementary systems; binary multiplication and division. 
Book 2 OR and AND functions; logic gates. NOT, exlusive OR 
NAND, NOR and exclusive -NOR functions; multiple input gates; truth 
tables: De Morgans Laws: canonical forms; logic conventions; 
Karnaugh mapping; three -state and wied logic. 
Book 3 Half adders and tuli adders; subtractors: serial and parallel 
adders: processors and arithmetic logic units (ALUs); multiplication 
and division systems. 
Book 4 Flip flops; shift registers: asynchronous and synchronous 
counters; ring, Johnson and exclusive -OR feedback counters;- random 
access -memories (RAMs) and read only memories (ROMs).' 
Book 5 Structure of calculators; keyboard encoding; decoding display 
data; register systems; control unit; program ROM; address decoding 
instruction sets; instruction decoding, control program structure 
Book 6 Central processing unit (CPU); memory organisation 
character representation; program storage; address modes; input 
output systems; program interrupts, interrupt priorities: programming 
assemblers; computers. executive programs; operating systems and 
time sharing 

NOW 
Lote aCtrtl 
1ItdrOd4 

8's 

Dytal Computer 
Lete and 
ElscUoo s 

3...... 

NOW 
Le* 
IkcYada :` 4r,. 

Computer Logic and Electronics is designed for the 
beginner No mathematical knowledge other than simple arithmetic is 
assumed, though the student should have an aptitude for logical 
thought It consists of four volumes - each A4 size - and serves as an 
introduction to the subject of digital electronics. Everyone can learn 
from rt - designer. executive, scientist student. engineer 

Contents include Binary octal and decimal number systems 
conversion between number systems AND. OR NOR and NAND 
gates and inverters. Boolean algebra and truth tables. De Morgans 
Laws, design of logic circuits using NOR gates; R -S and J -K flip flops 
binary counters shift registers and half adders 

CAMBRIDGE LEARNING ENTERPRISES. UNIT 32 RIVERMILL SITE, 
FREEPOST, ST. IVES, HUNTINGDON, CAMBS. PE17 4BR. ENGLAND 

TELEPHONE: ST. IVES (0480) 67446 

PROPRIETORS: DAYRIDGE LTD. REG. OFFICE RIVERMILL LODGE. ST. IVES 

REGD. IN ENGLAND No. 1328762 

In the years ahead the products of digital electronics technology will play 
an important part in your life. Calculators and digital watches are already 
commonplace. Tomorrow a digital display could show your vehicle 
speed and petrol consumption; you could be calling people by entering 
their name into a telephone which would automatically look up their 
number and dial it for you 

These courses were written by experts in electronics and learning 
systems so that you could teach yourself the theory and application of 
digital logic. Learning by self- instruction has the advantages of being 
faster and more thorough than classroom learning. You work at your 
own pace and must respond by answering questions on each new piece 
of information before proceeding. 

After completing these courses you will have broadened your career 
prospects and increased your fundamental understanding of the rapidly 
changing technological world around you 

The six volumes of Design of 
Digital Systems cost only: 
And the four volumes of 
Digital Computer Logic and 
Electronics cost only: 
But if you buy both courses, 
the total cost is only: 

£8.10 

£4.60 
+ 90p post 
& packing 

+ £ 1 post 
£ 1 2.00 & packing 

Price includes surface mail anywhere in the world - Airmail extra. 

Flow Charts & Algorithms 
HELP YOU PRESENT 
safety procedures, government legislation, office 
procedures, teaching materials and computer 
programs by means of YES and NO answers to 
questions. - 

THE ALGORiTHM WRITER'S GUIDE explains how 
to define the questions, put them in the best order 
and draw the flow chart, with numerous examples 
shown. All that students require is an aptitude for 
logical thought. Size A5, 130 pages. This book is a 
MUST for those with things to say. 

£2.95 + 45p post & packing by surface 
mail anywhere in the world. Airmail 
extra. 

GUARANTEE 
If you are not entirely satisified your money will be refunded r -- . ..... -.rte 

I Cambridge Learning Enterprises,. Unit 32 Rivermill Site, 
Freepost, St. Ives, Huntingdon, Cambs. PE17 4BR 
England 

Please send me the following books 
sets Digital Computer Logic & Electronics @ £5.50, p &p 

included 
sets Design of Digital Systems @ £9.00, p &p included 
Combined sets @ £13.00, p &p included 
The Algorithm Writer's Guide @ £3.40, p &p included 

Name 

Address 

I enclose a 'cheque PO payable to Cambridge Learning Enter 
prises for L . 

Please charge my 'Access Barclaycard Visa Eurocard 
Masterchargei Interbank account number 
Signature .... .. . ... . 'deleted as appropriate 
Telephone orders from credit card holders accepted on 0480- 
67446 (ansafone) Overseas customers should send a bank draft in 
sterling drawn on a London Bank -WW32 
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WW-018 FOR FURTHER DETAILS. 
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VIDEO or AUDIO 

BULK ERASURE 

LR71 
MAX REEL SIZE 11' 
VIDEO AND AUDIO 

LR70 
MAX REEL SIZE 814 ` 

AUDIO ONLY 
LR70/71 bulk tape erasers are'simple to operate and will erase 
cassettes, cartridges and reels of tape up to a maximum reel 
size of 111" and tape width of 1 ", quickly and efficiently. 
LR70/71 bulk erasers are currently used in Broadcast Companies 
Recording Studios, Government Departments, Educational Establish- 
ments and the Computer Industry. 

Quality equipment moderately priced 

LEEVERS -RICH 

LEEVERS -RICH EQUIPMENT LIMITED 
319 Trinity Road, Wandsworth 
London SW18 1YQ 
01 874 -9054 Telex 923455 

WW -016 FOR FURTHER DETAILS 

HARMSWORTH 
070 -681 2601 

WESTCODE 
SEMICONDUCTORS 

' Westcode low, medium and high Power Diodes, 
Rectifiers, Hyregs, Potted Bridges, Triacs, 
Thyristors, Transistors and complete Rectifier 
Stack Assemblies. 
Express delivery by our own transport and Securicor. 

HARMSWORTH, TOWNLEY & CO. LTD. 
Todmorden, Lancs. OL14 5JY England. 
Phone 070 -681 2601 & 070 -681 5246 
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MINICASES 

O 

OLSON 

Type 
Overall Dimension 

Width Height Depth 
Case 

no vents 
Case 

with vents 
Chrome 

leg 

21 61/2" 4'/2" 41/2" - 5.35 1.10 
22 81/2" 51/2" 51/2" - 5.90 1.10 
23 101/2" 61/2" 61/2" - 7.00 1.20 
24 121/2" 7Y2" 71/2" - 7.65 1.20 
25A 61/2" 4'/2" 41/2" 5.10 5.70 ' 1.20 
25B 61/2" 41/2" 61/4" 5.45 6.05 1.20 
26A 83/4" 53/4" 61/4" 7.15 7.75 1.20 
26B 83/4" 53/4" 81/4" 7.50 8.10 1.20 
27A 121/4" 7'/2" 51/2" 7.85 8.55 1.20 
27B 121/4" 71/2" 8" 8.50 9.20 1.20 
28A 14" 101/2" 61/2" 9.25 9.95 - 
28B 14" 101/2" 81/2" 10.10 .10.80 - 
29A 10" 4" 6" 6.50 7.10 1.20 
29B 10" 4" 8" 6.85 7.45 1.20 
30A 12" 5" 6" 7.10 7.80 1.20 
30B 12" 5" 8" 7.40 8.10 1.20 
31A 14" 6" 6" 7.70 8.40 1.20 
3113 14" 6" 8" 8.10 8.80 1.20 
61 151/2" 7'/2" 91/2" - 11.75 - 
62 171/2" 81/2" 9Y2" - 13.60 - 
63 161/2" 91/2" 9'/2" - 13.60 - 
64 151" 71/2" 121/2" - 13.60 - 
65 1 7Y2" 81/2" 121/2" - 15.50 - 
66 161/2" 9Y2" 12'/2" - 1 5.50 - 

Postage & VAT extra 

INSTANT TRUNKING SYSTEM! 

:r7 
Ready to use. Internal wiring suitable for 30 amp 

TR6 - 6 sockets switched £21.50 
TR9 - 9 sockets switched £25.50 
P &P £1.85 +VAT 

PORTABLE POWER DISTRIBUTION 
FOR INSTANT MAINS! 

NEW! 10 sockets switched 
in sloping box 

Type 13A /10SW £27.50. P &P £1.85 + VAT 

u ®COMPLETE 
'AMP 

WITH 6FT. CABLE AND 13 
FUSED PLUG 

4 sockets 13A £12.15 ® 6 sockets 1 3A £ 14.30 
4 sockets 13A switched £13.75 
6 sockets 13A switched £15.95 

ALL DISTRIBUTION PANELS ARE FITTED WITH MK SOCKETS & PLUG 
Send for details of complete range +postage 85p each+ 8% V A. T 

OLSON ELECTRONICS LTD., FACTORY NO. 8, 5 -7 LONG ST., LONDON E2 811.1 

TEL: 01 -739 2343 i 
WW -017 FOR FURTHER DETAILS 
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the indispensable 

BirW01 

THRULINE WATTMETER 
0.45 -2300 MHz /0.1- 10,000 watts 

The Standard of the Industry 
What more need we say... 

Exclusive UK representative 

aspen electronics limited 
2 KILDARE CLOSE, EASTCOTE, MIDDX. HA4 9UW 

TELEPHONE: 01 -868 1188 - TELEX 8812727 
WW -058 FOR FURTHER DETAILS 

J E S AUDIO INSTRUMENTATION 
Illustrated the Si 451 
Millivoltmeter - pk -pk 
or RMS calibration with 
variable control for 
relative measurements. 

e 50 calibrated ranges 
£70.00. 

Si452 £56.00 
Distortion Measuring Unit 
15 Hz - 20 KHz - .01% 

Sí453 £70.00 
Low distortion Oscillator, Sine - Square - RIAA 

PRICES plus VAT 

J. E. SUGDEN & CO. LTD. Tel. Cleckheaton (0274) 872501 

CARR STREET, CLECKHEATON. W. YORKS BD19 5LA 

WW -006 FOR FURTHER DETAILS 

carbon film RESISTORS 
ON BANDOLIERS OR PREFORMED 12 5mm 

AT NO EXTRA COST 

iliiiiik 
-11111è 

illna 
ANEW 

4410- 

iii4l' 

1111.141. 

AERO SERVICES LTD. 
'42- 44A -46 Westbourne Grove 
London W2 5SF 
Tel 01 -727 5641 Telex 261306 

WW -073 FOR FURTHER DETAILS 
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Same £20 on this 
award - winning pocket 
digital thermometer 

This superbly styled highly accurate instru- 
ment is offered to Wireless World readers at 
a genuine £20 off the manufacturer's list 
price. 
Wherever you want temperature read the 
Comark 3001 will read it. From -50°C right 
up to +1000°C, with a resolution of 0.5 °C. It 
gives flash or continuous readout from the 
large green fluorescent display and fits 
snugly in your hand. 
There are no inaccurate readings due to bat- 
teries running low. A built -in check circuit 
illuminates all decimal points if the power is 
too weak to provide the correct accuracy. 
Then there's the 3002: built to the same high 
standards but with a resolution of 0.1 °C for 
applications that need that extra sensitivity. 
Both models are ideal for measuring the 
temperature of almost any liquid, solid or 
gas and each instrument comes complete 
with multi- function probes, attractive PVC 
case and batteries, so you can use it the 
moment it arrives. 
Take your pick. Choose whichever you 
prefer. Complete and post the order cou- 
pon now and you will see how simple 
temperature measurement can be. 

Comark specialise in the measurement of For further details call 09062 71911, or use 
temperature. reader enquiry number. 

FREEPOST COUPON 
I 

I Please send 3001 digital thermo- ó VWV11 

Name I 

meter(s) complete with batteries, PVC case ma Company /Establishment 
and probe, at £117 each (including VAT and ° Address £1.50pp). Qó 

Please send 3002 digital thermo Signature 
I meter(s) complete with batteries, PVC case 3 

CD cb and probe, at £145 each (including VAT and Telephone No 
I £1.50 p&p). 

Q 
I I enclose cheque for £ 

(-8::-_-' 

o No stamp required. Simply address to: 

OR please charge my Access/ Barclaycard Comark Electronics Limited, 

A/c No Freepost, Rustington, 
West Sussex, BN161BR. 

All instruments are covered by a 12 months 
guarantee. I understand that if I am not fully 
satisfied, I can return the goods undamaged 
within 14 days for a full cash refund. 

Comark 
Registered in England No. 707422 VAT No. 192 6556 34 

5432 

WW-093 FOR FURTHER DETAILS 
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BONA FIDE UK TRADERS ONLY! 
A Fast and 
Easy Profit 
Message 
from 
Lektrokit 

For hobbyists and home project constructors, 
Lektrokit have put together the most comprehensive 
range of breadboarding and testing devices on earth. 
For you, Lektrokit have display racks, window 

stickers and catalogues to help you sell the entire range- faster and easier. 
For you, too, Lektrokit will be advertising to hobbyists and home project construct- 
ors continuously- telling them about the Lektrokit products that you supply. 
If, of course, you have the stocks. And that's up to you. 
Launch dates for Lektrokit's exciting new range are November 21 -25 -at 
BREADBOARD 1978 -but you can get in on it NOW! Just use the coupon. 

LEKTROKI Tcompletes 
the circuit 

To Lektrokit Ltd., Sutton Industrial Park, Earley, 
Reading, Berks RG6 1 AZ. Telephone 0734 669116. ' 

I am a bona fide UK trader. Please send full information about faster and easier profit by Lektrokit. , 

' - - Tel 
ww i s1---------------- -- --- - - - -- 

WW -032 FOR FURTHER DETAILS 

I Name Address 

RADFORD 

AUDIO MEASURING 
INSTRUMENTS 

Oscillators 
LD03. Low Distortion Oscillator £300.00 
LDO3B. Low Distortion Oscillator, balanced output . . . 

£400.00 

Distortion Measuring Sets 
DMS3. Distortion Measuring Set, manual nulling£250.00 
DMS4. Distortion Measuring Set, auto -nulling . £350.00 

Voltmeters 
HSV1 . Audio Microvoltmeter, average responding . 

£175.00 
HSV2. Audio Microvoltmeter, true r.m.s. reading£225.00 

Noisemeters (psophometers) 
ANM1. Audio Noisemeter and Microvoltmeter, average 

responding £200.00 
ANM2. Audio Noisemeter and Microvoltmeter, true r.m.s. 

reading £250.00 
ANM3. Audio Noisemeter and Microvoltmeter, true r.m.s. 

and quasi -peak responding £300.00 

Descriptive leaflets available on request. 

RADFORD LABORATORY INSTRUMENTS LTD. 
4 High Street, Nailsea, Bristol BS19 1 BW 

Tel. 02755 -6637 

1_ Ji electronics 
56 FORTIS GREEN ROAD MUSWELL HILL N10 3HN 

TELEPHONE: 01 -883 3705 

OUR LATEST 
CATALOGUE 
CONTAINS FREE 
45 pence WORTH 
OF VOUCHERS 

CONTAINS MICROPROCESSORS + BOARDS 
MEMORIES, TTL, CMOS, ICs, PASSIVES, ETC., ETC. 

.SUPERSAVERS 

TEXAS 

741 

£1.00 

ALL FULL SPEC DEVICES 

TIMER RED LED 

555 
4 for 

£1.00 

TIL209 
(INC CLIP) 

10 for 

£1.00 
VAT INCLUSIVE PRICE + 25p P &P. 

A4 IC BOOKLET 
SUPPLIED FREE WITH ORDERS OF ANY ICs WORTH 
£5.00 OR MORE. CONTAINS CIRCUITS, PIN CON- 
NECTIONS AND DATA (35p + SAE IF SOLD ALONE). 
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How.. Why...When? 
Distress calls are made every 

day- hundreds each year, and in 
every case questions are asked. 
Questions which require 
accurate, up -to- the -minute 
answers. Answers that can only 
come from reliable and 
immediately accessible 
communications recordings. 

When police, ambulance, 
fire, local ATC and other services 
are called upon, either by radio 
or telephone, they often receive 
hasty, garbled messages - 
sometimes several at a time. 
In such ipstances a positive 
need for communications 

recording arises -a need for a 

system with instant message 
trace and replay -at the touch of 
a button -and at any speed to 
assist intelligibility. 

All these facilities, and more, 
are available in the Racal - 
Thermionic 'Callstore' cassette 
recorder /reproducer. Actuated 
either by incoming audio 
signals or by local or remote 
control, Callstore uses four 
cassette transports, each giving 
up to four separate channels, 
including a search control 
track which is cued at the 
beginning of each message. 

For details write to: 

Racal -Thermionic Limited 
Hardley Industrial Estate 
Hythe, Southampton, 
SO4 6ZH England. 
Telephone: 0703 843265. 
Telex: 47600. 

DEECIN 

Callstore,from RacalThermionic, answers dl the questions. 
WW -024 FOR FURTHER DETAILS 

www.americanradiohistory.com

www.americanradiohistory.com


30 WIRELESS WORLD. NOVEMBER 1978 

After the introduction of the CQ 110 E and CQ 301, NEC have 
completed their CQ -Line with the CQ 201 Digital VFO, the SP 110 
Speaker and the M110 SSB Microphone. The NEC CQ -Line 

'represents highest technical standard, with regard to design, 
quality, reliability and price which is available to the modern radio 
communicator today. 

NEC CQ 110 E, 300 watts Digital transceiver Modes: FSK/ 
USB /LSB /CW /AM. 100 -240V AC/ 13.5DC handmikP Control 
speaker, VOX Sidetone, 3 Xtal filters, Blower, RCA 7360 RX' 
Mixer, 22 fix -channels, 60 Page Manual, 160 -10 meter, 11 
Ranges of 500 Khz. 

NEC CQ 301 2 -3 KW SSB /AM Linear Amplifier 160 -10 meter, 
2 EIMAC 3 -500Z. Handbook, 100 -240 V AC, High Speed 
Blower, incorp. Power Supply. 

NEC CQ 201 Digital Additional VFO for Split- Frequency, 
Operation, containing 3 VFO systems, usable as frequency 
counter, 100 -240 VAC/ 13.5VDC, Handbook. 

NEC SP 110 Communication Speaker with Electronical Digital 

Clock, timer, etc. handbook 100 -240 VAC. 
NEC M 110 SSB Communications Microphone, designed for CQ - Line. 

Colour of CQ line brown military sand -touch. 
* Dealer inquiries welcome 
* ASK ABOUT OUR UP TO 120 DAYS FINANCING FACILITIES 
* ASK FOR OUR COLOUR CATALOGUE against payment of 

SFR 16 - or any other equivalent currency. 
* Shipments to EVERYWHERE 

'Sole distributor in Europe: 

C E Corp., Via Valdani 1 - CH 6830 CH IASSO-SWITZERLAND 
Phone: (091) 44 26 51. Telex: 79959 CH 

WW-044 FOR FURTHER DETAILS 

DINAM-Th 
SEE THE 

DORA CHIME KITS IN THE 
NEW DORAM HOBBIES 
CATALOGUE. 

BSUNe50NV 

INo- 

Doram Electronics Ltd 
PO Box TR8. Leeds LS 12 2UF 

1 

i11 

%ipx 1 ritilltst g 

Please send my FREE Hobbies Catalogue. AVAILABLE NOW 

I enclose 25pcontribution to p. & p. 

Name 

Address 

Doram Electronics Ltd 
PO Box TR8, Leeds LS12 2UF 

Overseas customers (except for N. Ireland) -60p `` including despatch by Air (or all -up post). W8 

WW -I I I FOR FURTHER DETAILS 

Shielded Terminals 

The SESCOM 
"MI- Series" Audio 

Transformers are specifi- 
cally designed for broadcast 

and recording applications. 

features 
1. Low dislorbon <.2% (= 30 Hz 

2. Broad frequency response .1 db 20 -20KHz 
3. Electro- static shielding 

4. Six power levels: -40, -30, -10, +4. -,18 and 430 dBm 
5. Various primary and secondary impedances 
6. Double and single mu -metal shields 
7. Both shielded and open versions 

Open Frame 

Plug-In Wire Leads 

-.41 . . 41,11.,^f -0144/ 

Plug -In 

SES 
EOM 

"Quality 
Engineered 
Sound 
Products" 

SESCOM, INC. 
P.O. Box 590, 
12931 Budlong Ave., 
Gardena, CA 90247 U.S.A. 
(213) 770-3510, (800) 421 -1828 
TWx (910) 346 -7023 

SEND FOR YOUR FREE COPY 
OF OUR NEW CATALOG 

We also manufacture 
direct boxes, Mrc- splatters, 
snakes and audio modules 

WW -019 FOR FURTHER DETAILS 
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WI LMSLOW 
giopo 

The firm for Speakers 

HI -FI 
DRIVE 
UNITS 

Audax HD12.9 D25 £7.50 
Auda4 HD13 D34H £12.50 
Audax H020 B25H4 £14.65 
Audax HD20 B25J4 . £12.25 
Audax HD1 1 P25EBC .... £7.25 
Baker Superb £22.50 
Castle 8RS /DD £12.35 
Chartwell CE205 8 bass, matched 

pairs only pairs 59.90 
Coles 4001 £6.25 
Coles 3000 £6.25 
Celestion H F 1300 I I £8.25 

' Celestion HF2000 £9.95 
Dalesford D10 tweeter £8.25 
Dalesford D20/105 4 .. £10.95 
Dalesford D30/110 5 . £10.95 
Dalesford D50/ 153 6v2 £11.95 
Dalesford D50 /2008 £11.95 
Dalesford D70/250 10 £24.95 
Dalesford D100/310 12 £34.95 
Decca London £41.25 
Decca CO /1000/8 £8.95 
Decca DK30 £27.50 
E.M.I. type 350 4 ohm £9.25 
E.M.I. 14A/770 14 x 9 £16.95 
E.M.I. 8 x 5 d/c 10 watt £3.95 
Isophon KK10 /8 £8.25 
Isophon KKB /8 £7.50 
Jordan Watts Module ... £17.95 
Jordan 50mm Unit £22.50 
Jordan CB Crossover £22.50 
KEF 727 £8.50 
KEF B110 £10.95 
KEF 8200 £11.95 
KEF 8139 £24.95 
KEF DN13 £4.95- - 

KEF DN12 £7.25 
KEF DN22 pair £36.00 
Lowther PM6 £49.95 
Lowther PM6 MKI £52.00 
Lowther PM7 £86.50 
Peerless DT1OHFC £9.75 
Peerless K010DT £8.95 
Peerless K040MRF £11.75 
Radford BD25 II £26.95 
Radford MD9 £14.50 
Radford MD6 £17.95 
Radford FN8 /FN831 £19.95 
Richard Allan CGBT £9.95 
Richard Allan CG 1 2T Super £22.45 
Richard Allan HPBB .... £15.50 
Richard Allan LP8B £10.35 
Richard Allan HP128 .. £25.25 
Richard Allan DT20 £7.25 
Richard Allan DT30 £7.45 
Seas H086 £8.75 
Shackman Electrostatic C / W polar 

network & X/0 . pair £112.00 
Tannoy HPD 295A £91.50 

OF WILMSLOW 
The firm for Hi -Fi 
5 Swan Street. 
Wilmslow, I Cheshire. 

PA GROUP & 
DISCO UNITS 

Tannoy HPD 315A .... £102.95 
Tannoy HPD 385A . £119.95 
Baker Group 25 £13.00 
Baker Group 35 £14.50 
Baker Group 50/12 £21.00 
Baker Group 50/15 .. £33.00 
Celestion G 12M £13.50 
Celestion G 12H £17.95 
Celestion G 18C £41.95 
Celestion G12/75 

(alum. dome) £22.50 
Celestion G12/75 (d /cone) £24.50 
Celestion G 12M /50 

(cambric edge) £16.95 
Celestion G15/ 100 

(alum dome) £32.50 
Celestion MH1000 £13.50 
Celestion Powercell 12 /100 £45.95 
Celestion Powercell 15 / 100 £48.95 
Celestion Powercell 15 /125 £51.95 
Fane Pop 40 £10.95 
Fane Pop 50H £12.50 
Fane Pop 75 £16.95 
Fane Pop 65 £19.95 
Fane Pop 80 £21.95 
Fane Pop 100 £35.95 
Fane J44 horn £6.50 
Fane J104 horn £13.75 
Fane J73 horn £9.75 
Fane Guitar BOL £19.75 
Fane Guitar BOB £19.95 
Fane Disco 80 £21.50 
FanePA80 £19.50 
Fane Bass 85 ... £29.95 

scendo 1 2A .... £42.95 
Fane Crescendo 128 . . £44.95 
Fane Crescendo 1 5/ 100 £54.95 
Fane Crescendo 15/125 £64.95 
Fane Crescendo 18 £75.95 
Fane 920 II Horn £45.95 
Fane HPX1 /HPX2 £2.50 
Goodmans 8PA £4.25 
Goodmans 12P £19.75 
Goodmans12PD .. £22.50 
Goodmans12PG £21.25 
Goodmans 18P £45.50 
Goodmans 5OHX £20.50 

McKenzie C1280 £22.95 
McKenzieGP15 £32.95 
McKenzie TC15 £32.95 
McKenzie CG 15 Bass £55.95 
Motorola Piezo Horn .. £8.50 

Richard Allan HD8T £14.50 
Richard Allan HD1OT £15.75 
Richard Allan HD12T £20.95 
Richard Allan HD15 £36.95 
Richard Allan HD1 5T £37.95 

WILMSLOW 
AUDIO 
KITS FOR MAGAZINE DESIGNS etc 

31 

Kits include drive units, crossovers, 
BAF /Long fibre wool, etc. for pair of 
speakers. 

Carriage £3.50 

Practical Hifi & Audio PRO9 -TL 
(Rogers) £118.00 

Felt panels for PRO9 -TL 
£5.50 + £1.50 p &p 

Hifi Answers Monitor (Rogers) 
£ 129.00 

Hifi News State of the Art 
(Atkinson) £161.00 

Popular Hifi Mini Monitor 
(Colloms) E63.00 

Popular Hifi Round Sound (Stephens) 
including complete cabinet kit 

£68.00 
Popular Hifi (Jordan) £91.00 

Practical Hifi & Audio Monitor 
(Giles) £119.00 

Practical Hifi & Audio Triangle 
(Giles) £86.00 

Practical Hifi & Audio BSC3 
(Rogers) £60.00 

Practical Hifi Mini Triangle 
(Giles) £ 99.00 

Hifi News Tabor (Jones) £59.75 
Hifi News Tabor (with H4 

bass units) £65.00 

Wireless World T.L. / KEF 
(Bailey) £112.00 

Wireless World T.L. / Radford 
(Bailey) £154.00 

SMART BADGES FREE WITH ALL 

ABOVE KITS 1T0 GIVE THAT 

PROFESSIONAL TOUCH TO DIY 

SPEAKERS!' 

Send 3 x 7p stamps for reprints/ 
construction details of any of above 
designs. 

CARRIAGE & INSURANCE 

Tweeters /Crossovers 40p each 
Speakers up to 10 75p each 
Speakers 12' £1.25 each 
Speakers 1 5 £2.00 each 
Speakers 18 .. £2.95 each 
Speaker Kits ... £2.50 pair 
Mag. design kits .. £3.50 pair 

Send 15p stamp for free 38 page 
catalogue Choosing a Speaker 

Telephone: Speakers, Mail Order and Export: 
Wilmslow 29599 Hi -Fi: Wilmslow 26213 = Lightning service on telephoned credit card orders ! ® 

SPEAKER 
K ITS 

Prices per pair. Carriage £2 50 

Dalesford System 1 £52.90 
Dalesford System 2 £55.75 
Dalesford System 3 .. £101.75 
Dalesford System 4 .. £108.00 
Dalesford System 5 .. £139.00 
Dalesford System 6 £93.00 
Eagle SK210 £15.00 
Eagle SK21 5 £29.00 
Eagle SK320 £37.00 
Eagle SK325 £67.00 
Eagle SK335 £91.00 
Goodmans DIN20 £31.50 
Goodmans MezzoTwinkit £51.95 
Kef Kit I £59.50 
Kef Kit Ill £119.95 

(cary £51 

Lowther PM6 Kit £103.00 
Lowther PM6 MKI Kit £108.00 
Peerless 1060 £71.95 
Peerless 1070 £122.00 
Peerless 1120 £139.00 
Peerless 2050 £49.95 
Peerless 2060 £65.95, 

Radford Studio 90 £154.00 
Radford Monitor 270 £208.00 
Radford Studio 270 ... £275.00 
Radford Studio 360 . £390.00 
RamKit 50 (makes Ram 100) £69.95 
'Richard Allan Twin 

Assembly £33.00 
Richard Allan Triple 8 .. £51.00 
RichardAllan Triple 12 . £62.00 
Richard Allan,Super Triple £73.00 
Richard Allan RA8 £46.50 
Richard Allan RA82 £74.00 
Richard Allan RA82L £79.95 

Seas Mini 
Seas 203 
Seas 302 
Seas 303 
Seas 503 
Wharfedale Denton 2XP 
Wharfedale Linton 3XP 
Wharfedale Glendale 3XP 

£17.90 
£35.50 
£43.90 
£73.90 

£119.90 
£26.95 
£41.95 
£56.95 

Everything in stock for the, 
speaker constructor! 
BAF, long fibre wool, foam. 
crossovers. felt panels, com- 
ponents, etc. 
Large selection of grille fabrics. 
(Send 15p in stamps for fabric 
samples) 
(Prices correct at 1 / 10/ 78) 

(It2 . The firm for Speakers 

WILMSLOW' 
AU Ô 

Swan Works, Bank Square, 
Wilmslow, Cheshire. 
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THE EXPANDABLE GENERAL-PURPOSE MICROCOMPUTER 

THE RESEARCH MACHINES 380Z -A UNIQUE TOOL FOR RESEARCH AND EDUCATION 

Microcomputers are extremely good value. The outright purchase price of a 
380Z installation with dual mini floppy disk drives, digital I/O and a real -time 
clock, is about the same as the annual maintenance cost of a typical laboratory 
minicomputer. It is worth thinking about! 

The RESEARCH MACHINES 380Z is an excellent microcomputer for on -line 
data logging and control. In university departments in general, it is also a very 
attractive alternative to a central mainframe. Having your own 380Z means an 
end to fighting the central operating system, immediate feedback of program 
bugs, no more queueing and a virtually unlimited computing budget. You can 
program in interactive BASIC or run very large programs using our unique Text 
Editor with a 380Z FORTRAN Compiler. If you already have a minicomputer, you 
can use your 380Z with a floppy disk system for data capture. 

What about Schools and Colleges? You can purchase a 380Z for your Computer 
Science or Computer Studies department at about the same cost as a terminal. A 
380Z has a performance equal to many minicomputers and is ideal for teaching 
BASIC and Cesil. For A -Level machine language instruction, the 380Z has the 
best software front panel of any computer. This enables a teacher to single -step 
through programs and observe the effects on registers and memory, using a 
single keystroke. 

WHAT OTHER FEATURES SET 

THE 380Z APART? 

The 380Z with its professional keyboard is robust, hardwearing equipment that 
will endure continual handling for years. It has an integral VDU interface - just 
plug a black and white television into the system in order to provide a display unit - you do not need to buy a separate terminal. The character set includes upper 
and lower case characters and low resolution graphics. Text and graphics can be 
mixed anywhere on the screen. 

380Z/ 16K SYSTEM £965 00 WITH KEYBOARD 

The 380Z also has an integral cassette interface, software and hardware, which 
uses named cassette files for both program and data storage. This means that it is 
easy to store more than one program per cassette. 

Owners of a 380Z microcomputer can upgrade their system to include floppy 
(standard or mini) disk storage and take NO advantage of a unique occurence in 
the history of computing - the CP /MTM industry standard disk operating 
system. The 380Z uses an 8080 family microprocessor - the Z80 - and this 
has enabled us to use CP /M. This means that the 380Z user has access to a 
growing body of CP /M based software, supplied from many independent 

,sources. 

380Z mini floppy disk systems are available with the drives mounted in the 
computer case itself, presenting a compact and tidy installation. The FDS -2 
Standard floppy disk system uses double -sided disk drives, providing 1 

Megabyte of on -line storage. 

Versions of BASIC are available with the 380Z which automatically provide 
controlled cassette data files, allow programs to be loaded from paper tape, mark 
sense card readers or from a mainframe.'A disk BASIC is also available with serial 
and random access to disk files. Most BASICs are available in erasable ROM 
which will allow for periodic updating. 

If you already have a teletype, the 380Z can use this for hard copy or for paper 
tape input. Alternatively, you can purchase a low cost 380Z compatible printer 
for under £300, or choose from a range of higher performance printers. 

'Trademark, Digital Research 

380Z/32K COMPLETE WITH 
SINGLE MINI FLOPPY £1178700 DISK SYSTEM MDS -1 

3802 Computer Systems are distributed by RESEARCH MACHINES, P.O. Box 75, Chapel Street, Oxford. Telephone: OXFORD (0865) 49791. 
Please send for the 380Z Information Leaflet. Prices do not include VAT @ 8°/ or Carriage. 

WW - 107 FOR FURTHER DETAILS 
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We're getting rn- 
to give you a 

better Y7J@ 

We've opened a Sales and 
Customer Service Centre 
in London. And our new 
factory is fully operational. 
Southwest Technical 
Products provide a range 
of superb computer 
systems with technical 
backing second to none. 

Systems 
To suit all types of user - OEM, process 
control, data handling, small business 
systems, and all accounting functions. 

Software 
Low cost packages for word 
processing, selective mailing, 
progress control and invoicing. Our 
Software Development Unit available 
to prepare programmes to customer 
specification. 

Training 
Inexpensive courses (at Dover Street): 
BASIC - programming for the 
businessman; microcomputers in 
EDUCATION; WORD PROCESSING 
made easy; SOFTWARE 
DEVELOPMENT- make your 
microprocessor work. 

Maintenance 
Comprehensive national service by 
Computer Field Maintenance Ltd. 

Sales Office: 38 Dover Street, London W1. 

Tel: 01 -491 7507 Telex: 268913. 
Factory: 12 Tresham Road, Orton Southgate, Peterborough. 

Tel: 0733-234433 Telex: 32600. 

EEiTI! 
the symbol of reliability 

WW-109 FUR FURTHER DETAILS 
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New from AMCRON 
Real Time Analyser RTA2 

The Amcron RTA2 Real Time Analyser is designed as much for use as a 
production tool as it is for on -site audio analysis of theatres, and 
recording studios. A flight case is available. 

* 5.' CRT Display 
* Internal Pink Noise Source 
* V3 or 1 octave Display 
* Frequency range 20 - 20kHz 
# Outputs for X -Y Recorders 
* Compatible with any microphone 
* Price £1,960 ex. VAT 

POWER AMPLIFIER D75 

The AMCRON D75 power amplifier replaces the previous model D60. 
Employing completely new type circuitry it offers also many new 
featúres but without any increase in the price. 

* New Amcron IOC comparator. 
* Balanced XLR input connectors. 
* Signal Presence indicators. 
* Separate Signal /chassis earth. 
* 45 watts into 8 ohms per channel. 
* Price £230 ex. VAT. . 

Other AMCRON products include: 
DC300A amplifier 500 watts /chan. £550 
D150A amplifier 200 watts /chan. £350 
VFX2A Electronic Variable Filter £270 
EQ2 Equaliser £599 
ICI 50A Pre -amplifier £260 
IMA Intermodulation Distortion Analyser unit £610 

MACINNES LABORATORIES LTD. 
Carlton Park Industrial Estate 

Saxmundham, Suffolk, IP17 2NL 
Tel. Saxmundham (0728) 2262/2615 

J 
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PU 
XTALS 
OVER SEVENTY 

STANDARD FREQUENCIES 

TENS OF 
THOUSANDS STOCKED 

DELIVERY FREE 
WORLD -WIDE 

l ,/i 

INTERFACE QUARTZ DEVICES LTD 
29 Market Street, Crewkerne, Somerset TA18 7JU 
Crewkerne (0460) 74433 Telex 46283 inface g 

WW -013 FOR FURTHER DETAILS 

we have a 

wide range 

at our fingertips 

FUTURE FILM DEVELOPMENTS 
36/38 Lexington Street, London WIR 3HR 
Telephone0l -437 1892/3 Telex 21624ALOFFD G 

WW - 068 FOR FURTHER DETAILS 

ONLY E39.50 
+ VAT (8 %) 

WITH PROBES 

NEW TESTER 
Designed for fast in- circuit testing, new DATEST 2 
tests transistors. FETs, SCRs and Triacs even when 
shunted by resistors as low as 20 ohms. 
It will usually test every device in even a DC coupled 
AF power amp. or in a colour TV (except line o /p) 
while still in circuit. 
Automatic NPN /PNP indication, foolproof three -LED 
display, and unique test -probes allow a very high rate 
of testing even by unskilled users. 
Other features include long battery life, low battery 
warning, rugged die -cast case, reliable six -IC circuit. 
Best news of all DATEST 2 is affordable and available 
from stock. 
Full data sheet free on request. 

DDATONG ELECTRONICS LIMITED 
Spence Mills, Mill Lane, Bramley, Leeds LS13 314E 
Telephone: Pudsey (0532) 552461 

WW - 065 FOR FURTHER DETAILS 
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643 
745 
631 
746 
615 

35 

643A FUNCTION 
GENERATOR 

SINE, SQUARE & TRIANGLE 
0.01 Hz to 1.1 MHz 

10V pp + 5V DC OFFSET 
1000: 1 Vco RANGE 

OMB 

T. * 

FR, Y 

Vea F., 

FUNCTION 
GENERATOR 
543 A 

AA*** 
50, 

dP 

643A FUNCTION GENERATOR £89 + £2.50 p &p 
Qtherproduçts Inçlude;- 

FUNCTION GENERATOR 
COUNTER TIMER 
FILTER OSCILLATOR 
AUTORANGING FREQUENCY METER 
OFF -AIR STANDARD 
SERIES PANELMETERS 

WW085 
£1Ö5~ WW086 

E97 WW087 
£112 WW088 

£75 WW089 
£81 WW090 

FROM £26 WW091 
Delivery is normally ex -stock -- telephone tor confirmation 

Prices exclude VAT and are correct at time of going to press. Subject to 
change without notice. 

OMB electronics 
Riverside, Eynsford, Kent. Tel. 0322 863567 

Only Valves are good enough 
for this customer. 
As the demand for high quality sound increases, 

so does the need for M-OV valves. 
Valves, and only valves, can provide the level of 

performance many listeners now demand. 
M -0V Beam Tetrode KT77 and KT88 valves meet 

all audio market requirements from 30 -200 watts. 
KT77 is especially rugged and 

ultra linear. 
KT88 is a proven long -life valve 

that is at home in your quality 
equipment. 

Get in touch with us now for 
technical data and details of 
worldwide distribution. 

M-OV 
A MEMBER OF THE GEC GROUP 

S 666 

THE M -0 VALVE CO LTD, HAMMERSMITH, LONDON, ENGLAND W6 7PE. 
TELEPHONE 01 -603 3431. TELEX 23435. GRAMS THERMIONIC LONDON 

WW -102 FOR FURTHER DETAILS 

New from 
GREENWOOD 

a precision vice 
that rotates a full 
360 degrees - tilts 
180 degrees from 

vertical to horizontal, 
and offers a choice 
of 3 bases, 3 heads 
a bench clamp and 

a PC B holder. 
We think its like no other vice you've ever used. Its head rotates 

a full 360 degrees - and tilts 180 degrees from vertical to 
horizontal. 

One conventional knob locks work in any desired position, 
firmly yet gently. You can choose a standard, low profile or 

vacuum base -a standard, low profile or wide opening head -a 
bench clamp mounting base -a printed circuit board holder 

and of course replacement jaws and pads if ever you need them. 

Panavise is more than just a vice - it's a system. 

Greenwood Electronics 
Giécmnoxxi EI INE 

T 

Obtainable also from our distributors: 
Electroplan Ltd 
P.O. Box 19, Orchard Road, 
Royston, Herts SG8 5HH. 

West Hyde Developments Ud 
Unit 9, Park Street Industrial Estate, 
Aylesbury, Bucks HP20 1 ET. 

Toolrange Ltd 
Upton Road, Reading RG34JA. 
Special Products Distributors Ltd 
81, Piccadilly, London, W1. 
ITT Electronic Services 
Edinburgh Way, Harlow, 
Essex CM20 2DF. 

WW -030 FOR FURTHER DETAILS 

35 

www.americanradiohistory.com

www.americanradiohistory.com


36 WIRELESS WORLD, NOVEMBER 1978 

tt}tittistlil 

1111MI 11.111111111 A 
11111111111111111111111111111111 . ... . 

DEL 756 
er,.nn 

* Intended for professional micro- 
processor applications. 
This one Keyboard will meet most 
present and future requirements. 

* Full 128 -character ASCII 8 -bit code 
Tri -mode MOS encoding. 

* Applications notes for auto repeat, 
numeric pad, serial output. 

* Upper and lower case characters 
generated by keyboard with latching 
shift -lock. 
Selectable polarity. 

* Size 305 X 140 X 32mm 
(12IÁ X 51/2 X 11/4 in) 

* MOS /DTL /TTL compatible outputs. 
* New guaranteed OEM grade com- 

ponents. 
* Needs 1-5 and -12V supply 
* User selection of positive or 

negative logic data and strobe 
output. 

Carter Associates 
P.O. Box 11262 VLAEBERG 
South Africa postal code 8018 

FULL ASCII 
KEYBOARD 

* Board has space for small low -cost 
DC /DC converter so that entire unit 
operates off single 5 V rail. 

SPECIAL EVALUATION PRICE 
£43 + VAT 

Please write for full technical details and pricing to 
Citadel Products Ltd 

50 High Street, Edgware 
Middx. HA8 7EP, England 

01 -951 1848. Cables: Citadel Edgware 
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ale 

4 5 
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LOW COST! 

Model 756 

Full ASCII 

Keyboard 

Alpha lock . 

* Extra loose keys available. 
Supplied complete with full 
technical data. 
Rugged mil. spec. G -10 PCB 
with plated through holes. 

* 2 -key roll-over 
* DC level and pulse strobe signal 

for easy interface to any 8 -bit 
input port microprocessor system, 
video display or terminal board. 
Strobe pulse width 1 ms. 
Plastic enclosures and gold platea 
edge connector plus 5v. DC to minus 
12v Dc inverters available on re- 
quest. 
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* NEW PRODUCTS FROM J.P.S. -- THE OBVIOUS CHOICE IN AUDIO MODULES * 

(1) JPS300 : 300W - 4ohm / 180W - 

* RANGE OF PRE -AMPLIFIER MODULES : 

Pits- aiwf.,T)) 
DPA1 DISC. PRE -AMP SUITABLE FOR SUPERIOR LOW 0/P MAG. PHONO CARTRIDGES 

SMOI AUTOMATIC MIC. OVERRIDE SYSTEM OPM 2 OUTPUT CONTROL MODULE 

`5 111111111111111OÈME_ 
MPAI MIC PRE -AMP FOR 200ohm - 50Kohm (ADJUSTABLE) PT1 PROTECTION MODULE 

tOtor 
RANGE OF POWER SUPPLIES AVAILABLE FOR THE ABOVE 

ENGLAND (SOUTH) 

R.E.W. AUDIO VISUAL 

126 Charing Cross Road 
London 
W C.2 

Tel. 01 -836 2372 
Mr. John Cowan 

ENGLAND (MIDLANDS) ENGLAND (WEST) 

CRO %FORD CUSTOM EQUIP. SEVERNSIDE AUDIO & LTG. ATMOSPHERE LTG. & SOUND T.S.RADIO 

SCOTLAND DENMARK 

64 London Road 29 The Promenade 
Leicester Gloucester Road 

Bristol 857 BTZ 
Tel 0533 538465 Tel. 0272 41666 
Mr. Phil Croalord Mr. Peter Hannay 

57 Nelson Street 
Aberdeen 
Scotland 
Tei. 0224 572905 
Mr. Keith Main 

Bakkegardsvel 36 
3300 Frederikiveerk 
Denmark 
Tel. 103) 12 07 39 
Mr. Ole Juul- Moller 

BELGIUM 

STUDELEK ELEKTRONICA 

Tiensestraat 260 
3000 Leuv en 
Belgium 
Tel. 1016) 23 45 54 
Mr. Leo 5winnen 

J.P.S. ASSOCIATES, Belmont House, Steele Road, Park Royal, London NW 10 7AR. Telephone: 01 -961 1274 
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The professionals' colour 
pattern generator 

1 

PM 5519 colour TV pattern generator 

CHROMA AMPLI 

rh rß 
o so ¶00 

BL /WH PATTERN 

VIDEO AMPL 

(7; 
IV 

o 

L1®F7 I 

'nrl 

VIDEO 

PURITY 

COLOUR PATTERN 

I RRI 

IN 

VIDEO PEP SOUND MOO CARR 

IN1 0( t.wr OA PI. E/ 

ER1 ON 011 0(( a(I R 

TRIGGER 

Over 20 patterns to CCIR or RTMA standards 
Full RF coverage: TV IF, Band I- 
Ill- IV and V. 

Electronic tuning and choice of 
six preset channels. 

Synchronisation according to TV 
standard, also obtainable as 
composite and frame sync. 

Adjustable Video, calibrated 
chroma /burst and variable RF 
amplitudes 

Internal /external video and sound 
modulation. 

100 

Linearstaircase signal with 8 identical 
steps combined with definition pattern 
of 5 vertical bars at 0.8 - 1.8 - 2.8 - 3.8 
and 4.8 MHz. 

Find out more about the PM 5519 and the rest of the Philips audio and video service 
equipment range by requesting our new Service Brochure. 

PHILIPS Test &Measuring 
Instruments 

RE 

h"." 9 

RE PRE - SELECT iON 

1 

2 

3 

4 

5 

6 

37 

This pattern generator is the finest 
available for precise measurement and 
alignment work on video equipment 
including domestic TV receivers, 
VCR's, VTR's, VLP's, closed circuit and 
cable TV installations. 
Service technicians, video 
development engineers, TV broadcast 
staff and lecturers will all appreciate 
the quality and ease of use of this 
compact but very versatile pattern 
generator. More than 20 patterns are 
available on six channels frequencies 
using instant touch -button selection. 
The RF, video and trigger outputs are 
superior to many other portable 
generators and closely resemble those 
transmitted from your local TV station. 

Pye Unicam Ltd q Electronic Instruments Dept 
Street Cambridge England CBI 2PX 

Tel Cambridge (0223) 58866 Telex. 817331 

PHILIPS 
OSCILLOSCOPES 10 - 150 MHz DIGITAL 8 ANALOGUE MULTIMETERS CONVERSATIONAL DATA LOGGERS RECORDERS CHART & X Y LE & RF OSCILLATORS MICROWAVE EQUIPMENT 

DC POWER SUPPLIES & AC STABILIZERS FREQUENCY COUNTERS 8 TIMERS TV STUDIO 8 TRANSMISSION INSTRUMENTATION PULSE GENERATORS AUDIO & VIDEO SERVICE EQUIPMENT 
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Ambit overspill 
the remainder of th, 
column is not OSTS 
Varicap diodes 
VAT 12.5% 
BA102 30p 
BA121 32p 
177210 30p 
BBIO5B 40p 
881040 45p 
5 BB1048 200p 

VAM2 148p 
VAM115 105p 

M V AM 125 105p 
matching to a max 
of 6 diodes 25p 
per diode 11%) 
KV1210 275p 
PIN A switching 
VAT 12.5% 
BA479 pin 35p 
tda1061 pinetwork 
attenuator 95p 
BA182 bandswitch 
diode 21p 
10 for 150g 

Requests for the 
next issue of the 
catalogue now being 
"booked" for des- 
patch 

ame iately 
November). Please 
send 45p to reserve 
a copy. 
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OSES One Stop Technology Shopping" o 
now from atTibit international 

Ambit stoppress....news on items available KV1210: triple AM tuning diode with 2 -9v bias only E2.75 DTI200 Digital frequency readout module 
911223 ultra low THD /IMD mpx decoder module £9.95 944378'Hyperfi' mpx decoder with post decoder muting and pilot cancel £19.95 VMOS 

[OUATER ATTRACTIONS 
New this month from Intersil, the ICM 7216. This is probably the most significant new IC 

for frequency counter /timer applications ever devised.lt drives a full 8 digit display (LEDI 
and operates on inputs of up to 10MHz minimum. The single 28 pin DIL also has: - 
Leading zero blanking *Frequency ratio *Period Unit counter Time Interval overrange 
The IC cost is £19.82, and the 10MHz HC18U Xtal £2.50 (for timebase functions). The 
circuit data is free with the IC, or £1 purchased separately. Input preamp board £7.00. 
New from Ambit is the MC3357. 6v, 2mA standby NBFM IF, detector and squelch 
with 10.7 455 kHz balanced mixer, onboard oscillator device, and 5uV sensitivity, It is 

ideally suited to our CFM and LFV filter series, and costs £3.12 with full data. Xtal £2.50. 

P /ease note that OSTS prices exclude VAT at 8% throughout this side of the page. Most 
ambit items are at 12íi% except those marked Please keep orders separately totalled, 
although a single combined payment, and 25p postage charge, will be sufficient. 

CD4000 CMOS Micromarket SLASHED 

4000 17p 4059 5634 
4001 17p 4060 115p 
4002 17p 4063 109p 
4006 109p 4066 53p 
4007 18e 4067 400p 
4008 80p 4068 25p 
4009 58p 4069 20p 
4010 58p 4070 20p 
4011 17p 4071 
4012 17p 4072 20P 
4013 55p 4073 20p 
4016 52p 4075 20p 
4017 80p 4076 90P 
4018 80p 4077 20p 
4019 60p 4078 20p 
4020 93p 4081 20p 
4021 82p 4082 20p 
4022 90p 4085 82p 
4023 17p 4086 82p 
4024 76p 4089 150p 
4025 17p 4093 50p 
4026 180p 4094 190p 
4027 55p 4096 105p 
4028 72p 4097 372p 
4029 100p 4098 110p 
4030 58p 4099 122p 
4031 250p 4160 90p 
4032 í00p 4161 90p 
4033 145p 4162 90p 
4034 200p 4163 
4035 120p 4174 104p 
4036 250p 4175 95p 
4037 100p 4194 95p 
4038 105p 4501 23p 
4039 250p 4502 91E 
4040 83p 4503 69p 
4041 90p 4506 51p 
4042 85p 4507 55p 
4043 85p 4508 , 248p 
4044 4510 99p 
4045 150p 4511 149p 
4046 130p 4512 98p 
4047 99P 4513 
4048 600 4514 260P 
4049 55p 4515 300P 
4050 55p 4516 125p 
4051 65p 4517 382p 
4052 65p 4518 103p 
4053 65p 4519 57p 
4054 120p 4520 109p 
4055 135p 4521 236o 

4522 
4527 
4528 
4529 
4530 
4531 
4532 
4534 
4536 
4538 
4539 
4541 
4543 

149 
157 
102 
141 
90p 

141 
125 
614 
380 
150 
110 
141 
174 

4549 399 
4553 44 
4554 153 
4556 77 
4557 386 
4558 117 
4559 3 
4560 21 
4561 65p 
4562 53 
4586 15 
4568 281 
4569 303 
4572 25P 
4580 60 
4581 31 
4582 164 
4583 84p 
4584 63p 
4585 100 

6800 series 

6800P 6.50 
6820P E6 
6850P 2.75 
6810P E4 
6852 3.65 

8216 1.95 
24 3.50 

8 4.78 
8251 6.25 
8255 5.40 
MEMORIES 

8080 series 
8080 6.30 
8212 2.30 

2102 E1.70 
2112 E3.40 
2513 E7.54 
4027 E5 78 

2114 E10 
2708 E10.55 

Development 
MEK6800 E220 
TK80 E306 
AMI, Signetics 
TI, Intersil, 
Harris etc. OA 

From the World's leading radio 
innouution source: 
Apart from the MC3357, mentioned alongside, Ambit has the first easy -to -use low noise, 
low cost UHF dual gate MOSFET - the BF960 from Siemens. With a gain of 18dB, and 
a noise figure of only 2,8dB at 800MHz, you will see what we mean. At 200 MHz, the 
gain is 23dB, and NF only 1,6dB. Combine these figures with the famous ease of use of a 

dual gate MOSFET, and you have the easiest and most effective front end device yet. 
£1.60 each 

Moving Coil Meters 
Ambit offers a very wide range of low cost 
meters, together with the unique 'Meter 
Made' scale system for professional grade 
scale customizing: 
Series Scale Area illumination cost* 
900 14x31 mm internal 12v 250p 
920 30x5Omm from behind 275p 
930 36x63mm internal 12v 375p 
940 twin 35x45mm from behind 350p 
950 55x45mm from behind 300p 
Stock movement 200uA/7500... The 930 series 
is 5% linear. others are 77uA at 50% FSD. These 
and many others available in quantity for OEMs 
SAE for full scale deeds please. (Nor in cat.) 

Coils& Filters by T0KO 
After a period of relative price stability, 
please note that some prices are increased 
as a direct result of the failure of £ versus 
stronger trading currencies. (Mainly Yen) 

7 & 10mm I FTs for AM /FM - 1000s es 
455/470kHz most types of appcns 30p 
10.7MHz 334 

Short Wave Coils sets 
Now two ranges of impedance /coupling ea 33p 

TV video and sound IFs /detectors 
Another new range in 10mm 33p 
6MHz ceramic IF sound filter 80p 

Molded VHF coils full catalogue 15p 
Ultra stable coils for 30 . 200MHz from 20p 

Voltage Regs 
NEW LOW PRICES 
7800series UC TO220 package 1A all 95p 
7900 series UC TO220 package 1A all £1 
78MUC series 70220 package %A all 90p 
78LCP series TO92 100mA all 35p 

L200 up to 3A /adjustable V &A 195p 

78MGT2C %amp adjustable volts 175p 
79MGT2C %amp adjustable volts 175p 
723C precision controller 65p 

MAINS FILTERS FOR NOISE /RFI etc 
1 amp in IEC connector E4.83 
5 amp in 'wire in' case £3 87 
s E550A 73p 

L111EARSnpn-c0nsumer 
BIMOS LM324N 71p 

LM339N 66p 
LM348N 186p 
LM3900N 60p 
709HC to5 64p 
709PC dd 36p 
710HC to5 65p 
710PC dd 59p 
723CN 65p 
741CH to5 66p 
741CN 861 27p 
747CN 70p 
748CN 36p 
NE531T 12Cp 
NE531N 105p 

CA3130E 
CA3130T 
CA3140E 
CA3140T 
CA3160E 
CA3160T 
Op amps 

84p 
90p 
35p 
72p 
90p 
99p 

LM301AH 
LM301AN 
LM308H 
LM308N 
LM318H 
LM318N 

67p 
30p 

121p 
97p 

279p 
224p 

OPTO sag displays 

0.43" High Efficiency HP: 
5082- 7650 red CA 
5082. 7653 red CC 
5082- 7660 yellow CA 

233p 5082- 7663 yellow CC 
5082. 7670 green CA 
5082- 7673 green CC 

0.3" Standard HP 
5082. 7730 red CA 
5082- 7740 red CC 
0.5" Fairchild 
FN0500 red CC 150p 
FND507 red CA 150p 

}147p 

TLL :Standard AND LP Schottky 
7400 13 
7401 13 
7402 14 
7403 14 
7404 14 
7405 18 
7406 38 
7407 38 
7408 17 
7409 17 
7410 15 
7411 20 
7412 17 
7413 30 
7414 51 
7415 
7416 30 
7417 30 
7420 16 
7421 29 
7422 24 
7423 27 
7425 27 
7426 36 
7427 27 
7428 35 
7430 17 
7432 25 
7433 40 
7437 40 
7438 33 
7440 17 
7441 74 
7442 70 
7443 115 
7444 112 
7445 94 
7446 94 
7447 82 
7448 56 
7449 
7450 17 
7451 17 
7453 17 
7454 17 

LSN' 'N' 'LSN 
20 7455 35 24 
20 7460 17 
20 7463 
20 7470 28 
24 7472 28 
26 7473 32 

7474 27 38 
7475 38 40 

24 7476 37 
24 7478 
24 7480 48 
24 7481 86 
24 7482 69 
52 7483A 

130 7484 97 
24 7485 104 99 

7486 40 
7489 205 

24 7490 33 90 
24 7491 76 110 
24 7492 38 78 

7493 32 99 
7494 78 

27 7495A 65 
29 7496 58 
32 7497 185 
24 741(30 119 
24 74104 63 
32 74105 62 
24 74107 32 38 
24 74109 63 38 
24 74110 54 

74111 68 
99 74112 88 

74113 38 
74114 38 
74116 198 
74118 83 
74119 119 

99 74120 115 
99 74121 25 

74122 46 
24 74123 48 

74124 
24 74125 38 44 

99 
120 

All prices listed in 
pence 

'N' LSN' 'N' 'LSN' 
74126 57 44 74185 134 
74128 74 74188 275 
74132 73 78 74190 115 92 
74133 29 74191 
74136 40 74192 
74138 60 74193 
74139 60 74194 
74141 56 74195 
74142 265 74196 
74143 312 74197 
74144 312 74198 
74145 65 74199 
74147 175 74248 90 
74148 109 74251 90 
74150 99 74253 105 
74151 64 84 74257 108 
74153 64 54 74279 52 
74154 96 74283 120 
.74155 54 110 74290 90 
74156 80 110 74295 120 
74157 67 55 74298 100 
74158 60 74258 110 
74159 210 74260 26 
74160 82 130 74365 49 
74161 92 78 74366 49 
74162 92 130 74367 43 
74163 92 78 74368 49 
74164 104 74375 60 
741651 105 74379 130 
74166 70399 
74167 20 74445 

150 
92 

74168 74447 90 
74169 200 74490 140 
74170 230 200 74668 110 
74172 625 
74173 170 MISCELLENY 
74174 87 120 NE555 30p 
74175 87 110 NE558 78p 
74176 75 NE558 180p 
74177 78 LM3909 72p 
74180 85 11C900C 1400p 
74181 165 350 
74182 160 
74183 210 
74184 135 

105 
105 
105 
95 
99 

150 
160 

180 
180 
187 
137 
110 
110 

8629 divide by 100 
to 150MHz 4.20p 
95H900C 320MHz 
divide by ten 7.80p 

ICM7217 count 
& display E9.50 
1CM7207 clock 
pulse IC E4.95 
ICM7208 count 

display E14.95 
CL7106CP LCD 

DVM IC E9.55 
KIT,. E24.80 
LEO DVM with 
ICL7107 E20.65 

Radio;Audio;Comms ICs: 
Only the very best quality - and only types 
we have used in our own laboratory tests 
Radio frequency + mixers + oscillator(s) 
TDA1062 DC to VHF front end system 1.95 
TDA1083 /ULN2204 am /fm /audio in one IC 1.95 
TDA1090/ULN2242 am /fm hifi tuner system 3.35 
HAI 197 LF /30MHe am receiver system 1.40 
CA3123E/uA720 LF /3OMHr linear system 1,40 
TBA651 LF /30MHz linear system 1,81 
SO6000 DMOS RF /Mixer pair 3.75 

I F amplifiers 
CA3089E/K84402 famous FM IF system 1.94 
HA1137W /K 4420 as 3089 + deviation mute 2.20 
CA3189E update with deviation mute 2.75 
IBA120a /SN76660N FM if and detector 0.75 
TBA120S hi gain version TBA120 1.00 
MC1350P agc IF amp 1.20 
MC1330P synch AM demodulator 1.35 
MC1495L precision 4 quad multiplier 6.86 
MC1496P popular double balanced mixer 1.25 
Communications circuits 
K84406 differential amplifier 0.50 
KB4412 2 bal.mìxers /agc /gain /doub. cony 2.55 
K84413 am /fm /ssb det. AGC, ANL, mute 2.75 
K64417 3mV mic processor preamp 2.55 
K84423 FM noise blanker system 2.55 
Audio preempt 

1.81 
0.99 
1.95 

LM381 stereo high gain /low THO 
LM1303 stereo audio optimized OA 
TDA1054 high quality with elc obtion 
K64417 see above 
Audio Power amps 
TBA810AS 7W RMS overload protected 1.09 
TDA2002 8W /282 in pentawatt package 1.95 
TDA2020 15W RMS hifi power dc coupled 2.99 
TCA940 10W higher voltage 810 1.80 
ULN2283 1W 2.5 to 12 v supply capability 1.00 
LM380N8 1W power 1.00 
LM380N14 2.5W power 1.00 
HA1370 HiFi 15w in easy heatsink pack 2.99 
Stereo Decoder Devices 
MC1310/KB4400 original tall decoder 2.20 
CA3090A0 RCA's pll decoder 3.25 
u A758 Buffered version of 1310 2.20 
LM1307/uA707 non pll type 1.55 
HA1196 advanced adi.sep tall low the 3.95 
HA11223 newpilot cancel low the /imd 4.35 
All ambit decoders are supplied with the LEO 
beacon of your choice. Please state colour. 

Discrete semiconductors 
Some of the biggest stocka of specialist MOS and 
FET transistors for radio in the UK. 
BF900 80p 40673 55p 40822 43p 
40823 51p MEM680 75p BF256S 34p 
Most types for most RF circuitry, inc. new 
UHF T package types etc. See price list 

Hitachi VMOS 100W power devices: 

Hitachi 2SK134 /2SJ48 100W comp. 
VMOS. Data and circuit info £1, and the 
devices themselves for £14.00 a pair 
DISCRETE LEDs from Telefunken square x 
sided and round, AMBIT has the best value ° E 

LED size Imml 2.5x5 5 dia 2.5dia 
4,7Z RED 17p 14p 14p 

Yellow 20p 15p 15p 
Green 20p 18p 16p ''o 

Orange 24p /he 29p /he L 17p $e ae 

he high efficiency L- lem end 

Switch S stems: Check our combinations ! 

A very wide selection of BOTH Alpe SUB 
series units, (Sehadow /AB /Oreor compatible) & 
the miniature Dialistet units. Available in DIY 
systems for maximum flexibility and low cost. 

And Finally 
Further details of these, and many more of 
the wonders of the world of wireless in the 
new Ambit catalogue - with magazine supp- 
lement. 45p inc pp etc. 
Phone (0277) 216029/227050 9am7pm, 
callers welcome anytime 

Chokes - biggest range/biggest stocks 
Most Ell values ex stock, any to order 
7BA series 1uH to 1mH 16p 
8RB series 100uH to 33mH 19p 
10R8 series 33mH to 120mH 33p 

FM IF FILTERS ceramic and linear phase 
CFSE /SFE10.7 stereo ceramic IF 10.7MHz 

filters in 5 groups 50p 
CFSB10.7 mono /roofing IF filter 50p 
BBR3125N 4pole linear pane 10.7MHz 150p 
BBR3132A 6pole linear phase 10.7MHz 250p 

MPX pilot tone filters for 19 & 38kHz 
BLR3107N Stereo 4k7 impedance 2151 
BLR2007 Stereo 3k3 impedance 220c 
BLR3152 Mono 4k7 impedance 100p 
BLR3157 'Mono 4k7/3k0 imp 100p 

AM /FM /SSB IF FILTERS 
MFL series 2.4kHz salt /455kHz carrier 1195p 
MFH series 4 /5 /7kHz BW on 455kHz 195p 
MFK series 7/9k Hz BW on 455kAz 165o 
LFV455D 12kHz 4 ele ladder on 455kHz 125p 
CFM2455 6kHz micro mechanical .. 65p 
SFD455 /470kHe murata IF filter 85p 
CFT455B /C 6 /8kHz min + 21FTs 60p 
CFU470C 6kHe on 470kHz 65p 

Ratio Detectors for FM /NBFM 
1A651/7 455k Hz ratio den 135g 
KAN1508/9 10.7MHz ratio detector 66p 
94ACS15106/7 10.7MHz ratio detector 66p 
Quadrature detectors for CA3089E etc 
KACSK586HM single 33p 
KACS34342/3 double 66p 

Polyvaricon tuning capacitors + trimmers 
2A20ST7 2x266pF AM 954 
CY222172 2x335p AM 

2x20pF FM 1755 
CY23217PX 2x335pF AM 

3x2OgF FM (2 trimmers) 245p 

Tuner Modules 
From the biggest and best range 

TUNERHEADS for 88- 108MHz band 2(varicap) 
EF5803 6 at, 3 MOSFETs. amp. osc. 19.75 
EF5801 6 set, 2 MOSFETs, ose op 17.45 
EF5600 Sect, MOSFET RF, by TOKO 14.95 
EF5400 4cct balanced mixer /pin age 9.75 
EC3302 Sat FET input miniature 8.25 
TUNERSETS by LARSHOLT (head +IF1 

7252 Dual MOS head /low dist IF 26.50 
7253 FET head, mpx decoder inc 26.50 
IF AMPLIFIERS all with deviation mute, ago. 
afc, meter drives etc 
7020 HiGain dual ceramic filter 6.95 
7030 Mos preamp, linear phase filter 10.95 
7 130 2 mot preemps, 3 Ipfilters 16.25 
NBFM1 455/470kHe NBFM module 9.95 
MPX decoders, all with pilot tone firers and 
buffer amplifiers for min 30OmV RMS 
92310 1310 based system 6.95 
93090 3090A0 based system 8.85 
91196 HA1196 based + birdy filter 1299 
911966 HA1196 bawd + birdy filter + 

2 x LM380 audio monitor amps 16.45 
911223 HA11223 bawd system 12.50 

AM RADIO - 

91197 The original MW /LW varicap 
tuner with electronic switch 

9122 The oniband tuner module 
11.85 
13.22 

AM FM RADIO UNITS 
71083 Using TDA1083, provides e complete 

MW /LW /FM portable radio chasis 
for clock radio etc 12.95 

71083D Drive /dial system for 71083 1.75 

SPECIALS: TUNERHEADS in the range 
40.200MHz to special order 
The EF5803 and EF5400 are available to 
cover bands in the region described. The costs 
depend on quantity and actual mods required to 
cover the desired band. Max coverage approx. 
20% of centre frequency selected. Also, please 
allow 3 -5 weeks delivery for these items. 

2 Gresham Road, Brentwood, Essen. 
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REGULATED 
POWER 

Protection: 
At1g1 

All models internal atye 
foldback, overload ,Z 
thermal and short 
circuit protected. eá 

Fully fused. 

Type AD12- AD24(Illustrated) 
TYPES AVAILABLE 
MODEL NO. ÁD1 2 

SUPPLIES 

, 

all ( 

GUARANTEE 
AD24 

2 

ÁD241 2 

s 

-YEAR 

ADV030 

OUTPUT CURRENT 8amp 

NOMINAL OUTPUT 12 
VOLTS 

INPUT VOLTS i 1 5-230-250 
50 cycles a/c 

TOLERATED 
MAINS 15% 
VARIATION 

8amp 

24 

115- 230 -250 
50 cycles a /c 

15% 

16 amp 

12 

24 DC 

5amp 

0 to 30 
Fully varifiable 
and metered 

115- 230 -250 
50 cycles a /c 

15% 

PRICES 
1 off - AD 1 2-AD24 £52.50 

1 off - AD 2412 £48.00 
All subject to VAT @ 8% 

1 off - ADV030 
£102.00 

SOUTHERN ELECTRONICS 
6 WESTCL(FF ARCADE, RAMSGATE, KENT 

TEL. THANET (0843) 57888 
WW -038 FOR FURTHER DETAILS 
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STEREO DYNAMIC RANGE CONTROLLER 
CP-DR1 

The CP -DR1 has two main applications. It may be used to 
compensate for any compression or peak limiting which may 
have been applied to radio broadcasts or commercial 
gramophone recordings and thus restore lost realism. It may 
also be used to make "noise free" tape recordings, as an 
additional 30 -40 db of dynamic range can be encoded and 
recorded on to most cassette recorders and then decoded and 
recovered on replay. The unit may also be used as a compressor 
for listening in high noise environments (the motor car or 
workshop ?) and for the preparation of "constant volume" 
background music. 

CP -DR1 - £41.40 incl. (U.K.). £43.40 incl. (Export). 

Also available: Pre -Amplifiers, Power Amplifiers, Filters, Peak 
Programme Monitors, Active Crossovers, Stereo Function 
Modules, Power Supplies, plus all pots, switches, etc. 

illfiGiltJiTl filJO10 Ltd. 
DEPT. W8, 13 HAZLEBURY CRESCENT 

LUTON, BEDS. LU1 1 DF 
TELEPHONE: 0582 28887 

SEND LARGE S.A.E. FOR DETAILS 
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MHZ Electronics Kits : 

Kit B 1 

Motorola MCI4410CP CMOS Tone Generator. 

CMOS Tone Generator uses 1 MHZ crystal to produce standard dual frequency dialing signal. 

2111 WEST CAMELBACK SUITE a PHOENIX , ARIZONA USA (602) 242 -3037 Directly compatible with 12 key Chomeríc Touch Tone Pads. Kit includes the following.: 

I Motorola MCI4410CP Chip 

R F Transistors 1 1 MHZ Crystal 

1 PC Board 

Type Price Type Price Type Price And all other parts for assembly. NOW ONLY $15.70 

' 251561 $15.00 2N5637 $20.70 HEPS3006 $19.90 
251562 15.00 255641 4.60 HEPS3007 24.95 

251692 15.00 255643 20.70 HEPS3010 11.34 

291693 15.00 255764 27.00 HEPS5026 2.56 Kit P 2 

2928573ÁN - 2.45 255862 50.00 I41CM918 1.00 Fairchild 95H90DC Prescaler 350MHZ. 

2N2876 12.35 255913 3.25 MMT72 .61 95H90DC Prescaler divides by 10 to 350 MHZ. This kit will take any 35MHZ Counter to 350 

252880 25.00 255922 10.00 SKIT74 .94 MHZ. Kit includes the following.: 

2N2927 7.00 2N5942 49.50 MMT2857 1.43 1 Fairchild 95H90DC Chip 

252947 17.25 2N5943 1.75 MMT3960A 6.25 I 255179 Transistor 

2N2948 15.50 255944 7.50 PT41860 3.00 2 UG -88/U BNC Connectors 

252949 3.90 255945 10.90 P145710 1.50 1 PC Board 

292950 5.00 255946 13.20 PT8659 10.72 - And all other parts for assembly. Now Only $19.95 

253287 4.30 256080 5.45 PT9784 24.30 

253300 1.05 256081 8.60 PT9790 41.70 

253302 1.05 2N6082 9.90 PT9847 26.40 

253307 10.50 256083 11.80 J04030 15.60 Kit i 3 

293309 3.90 256084 13.20 40281 10.90 Fairchild 1 1C900 Prescaler 650MHZ. 
253375 7.00 

293553 1.80 

256094 
2N6095 

5.75 
10.35 

40282 11.90 
40290 2.48 

IIC90DC Prescaler divides by 10 /100 to 650 MHZ. This counter will take any 65 MHZ Counter 

o 

to 650MHZ. or with a 82590 it will take a 6.5 MHZ Counter to 650MHZ. Kit includes the 

253818 6.00 256096 19.35 TA7994 50.00 following.: 

253824 3.20 256097 28.00 1 Fairchild 11C90DC Chip 

253866 1.09 2N6136 18.70 FET,s 1 255179 Transistor 

293866300 4.14 256166 36.80 40673 1.39 or 10 /10.00 2 UG -88/0 BNC Connectors 

253866JANTX 4.8T 296439 43.45 39128 1.35 or 10 /10.00 I LM /MC7805 Voltage Regulator 

253924 4.00 9011500 32.20 255248 .60 dr 10/ 4.50 I 50volt 'Amp Bridge 

253925 6.00 MM1550 10.00 MPF102 .45 or 10/ 3.50 1 LED Indicator 

293927 11.50 FM1552 50.00 5E5631 .63 or 10/ 5.30 1 PC Board 

2193950 26.25 1411553 56.50 And all other parts for assembly. Nov Only $29.95 

293961 6.60 !61601 5.50 TERMS : 

2N4072 1.70 MMI602 7.50 All CHECKS and MONEY ORDERS ARE 

254073 2.00 MM1607 8.65 IN US FUNDS ! 

254135 2.00 1511620 17.50 ALL ORDERS SENT AIRMAIL DAY FAIRCHILD VHF and UHF Prescaler Chips 

254427 1.24 661661 15.00 Please Include $2.50 Minimun for 

254430 20.00 0411669 17.50 postage. 95H90DC 350MHZ Prescaler Divide by 10/11 $ 8.95 

254440 8.60 MM1943 3.00 ALL PRICES IN US DOLLARS. 95H91DC 350MHZ Prescaler Divide By 5/6 8.95 

254957 6.30 0812605 3.00 ALL PARTS PRIME /GUARANTEED. IIC90DC 650MHZ Prescaler Divide By 10 /11 15.95 

254958 4.35 MM2608 5.00 IIC9IDC 6505HZ Prescaler Divide By 5/6 15.95 

254959 2.12 !68002 2.05 BANK AMERICARD /VISA /MASTERCHARGE 1IC83DC IGHZ Divide by 248/256 Prescaler 29.90 

254976 19.00 668006 2.12 Your Number; IIC70DC 600MHZ Flip /Flop with reset 12.30 

255070 13.80 MRF245 31.05 110580C ECL VCM 4.53 

2N5090 6.90 MRF304 43.45 Exp. Date IIC44DC Phase Frequency Detector (MC4044P /L) 3.82 

255108 3.90 MRF501 .49 IIC24DC Dual TTL VCM (MC4024P /L) 3.82 

255109 1.55 MRF504 6.95 Your Signature I1C06DC UHF Prescaler 750MHZ D Type Flip /Flop 12.30 

255160 3.34 MRF509 4.90 I1C05DC MHZ Counter Divide by 4 74.35 

255177 20.00 MRF51' 8.60 I1COIFC High Speed Dual 5 -4 Input NO /NOR Gate 15.40 

295179 .68 MRF646 20.70 IC,s 
255184 2.00 MRF5177 20.70 MC1550C, 1.50 

Crystal Filters. Tyco 00' -19880 same as 2194F 

2N5216 47.50 MRFH004 1.90 MC1590c 6.50 
10.7MHZ Narrow Band Crystal Filter 

255589 4.60 HEP76/63014 4.95 MC4024P 3.27 
3 db bandwidth 15khz minimum 20 db bandwidth 60khz minimum 40 db bandwidth 1S0khz minimum 

255590 6.30 HEPS3002 11.30 TMS4024 10.00 
Ultimate 50 db : Insertion loss I.Odb Max. Ripple 1.0db Max. Ct. 0+ - 5pf. Rt. 3600 Ohms. 

2551591 10.35 HEPS3003 29.88 Now Only $ 5.95 

H5PS3005 9.55 

WW -053 FOR FURTHER DETAILS 
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Quick 
8c easy 

SHEET METAL 
PUNCHES 

Easiest and quickest way of punching holes in sheet 
metal (up to 1.625mm mild steel) 
Q -MAX stands for quality and reliability 
Holes'are punched cleanly and no filing 
is necessary 
Continuous even load during punching 
No jagged edges. Burr -free hole 
Specially heat treated to maintain 
keen cutting edge 

Used for years all over the world 
Simple operation, saving time and energy 

57 
METRIC 

LINEAR 
SIZES 

700% British made 

Q -Max (Electronics) Ltd 
40 -41 Furnival St. London EC4A 1JQ Tel: 01 -242 7400 

WW-I14 FOR FURTHER DETAILS 

(as recommended by ETI) 

Oscilloscope offer 
Importers 

ffer fromKRAMER & CO. 
Sole U K 

4 Oscilloscope for under £100 

ELMAC 4810 
SPECIFICATIONS 

ELECTRICAL DATA 
VERTICAL AXIS (V) Deflection Sensitivity - 100m V /division Bandwidth (between 3dB points) - DC - 
5MHZ Input Attenuator -( calibrated) - 9step 01. 02. 0.5. 1 2 5. 10. 20. 50 /d, Input Impedance - 
1 Meg / 40 pf m shunt Input Voltage - Max - 600V P P 

HORIZONTAL AXIS (X) Deflection Sensitivity - o 400oW /division Bandwidth (between 3 dB points - 
1 Hz 350KHz Gain Control - Continuous when time bases in EXT position. Input impedance - 1 Meg 
Input Voltage - Max - 600v P P 

TIME BASE Sweep Range (calibrated) - 100msec /dw to 1 P sec /city in 5 steps FINE Control - Variable 
between steps - includes time base calibration position Blanking - Internal - on all ranges. 
SYNCHRONISATION Selection - Internal. external Synchronisation Level - Continues from positive to 
negative 
POWER SUPPLY Input voltage - 115 / 220V AC_ 10% at 50/ 60Hz Power Dissipation - 18W 
CRT DATA - 4in - flat face. single beam - Maximum high voltage - 1 5kV - Fitted with Be 10 division 
blue filter graticule. 
PHYSICAL DATA Dimensions - 15cm (h) x 20 Sem (w) x 28cm (d) Weight - 4 3Kg (approx I Stand - 

position flat and inclined Case - Steel, epoxy enamelled Front Panel - Aluminium, enamelled epoxy 
ornting 
CASH WITH ORDER 

£99 University school company and govt. orders accepted by telex and telephone. 
+ V A T Tel. 01 -203 2473. Telex 888941. Attn. Kremer K7. 

Total - E109.00. Including VAT delivery and insurance. Company orders welcome. Cash with 
order. Bartley and Accaas by arrangement. Trade inquiries welcome. 3" ELMAC 3C SCOPE @ 
E92.50 AVAILABLE. 

To: Oscilloscope Offer, Kramer & Co., (Dept. WW) 9 October Place, 
Holders Hill Road, London NW4 1 EJ. 

Callen welcome by appointment only 

TRANSVERTORS 

TRANSISTORISED INVERTERS 

VALRADIO TRANSVERTORS ARE BEING USED ALL OVER THE 
WORLD FOR MANY APPLICATIONS, INCLUDING VIDEO TAPE 
RECORDERS, SOUND TAPE RECORDERS, ALARMS, 
LABORATORY EQUIPMENT, TELEVISIONS AND MANY OTHER 
TYPES OF EQUIPMENT. 

SOME TYPICAL TYPES ARE: 
D24/ 500S 24v DC input 500 watts sine wave output 230v AC 

D12/1501 1 2v DC input 150 watts square wave 230v output 

D24/60S 24v DC input 60 watts sine wave 230v output 

We also manufacture Frequency Changers, Power Supplies and 
Standby Systems, and we are always happy to quote for your 
special requirements. 

Please send for full details to 

VALRADIO LIMITED, BROWELLS LANE, FELTHAM 
MIDDLESEX TW13 7EN 

Telephone: 01 -890 4242/4837 

WW-118 FOR FURTHER DETAILS 
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NEW 
for 

electronic 
design 

engineers! 

FIX -PRINT JIG for printed circuits 

Invaluable for 
holding P.C. B.s and other 
panels when inserting and soldering 
components. Adjustable for work up to 280mm. Rotate 
for access to reverse side and locks in any position. All metal. 

Write of phone for full details. Price £ 10 inc. VAT. P &P E1 

S2 
Drill Stand 
Robust, all metal 
with ample throat 
dimensions. 
Adjustable height 
cantilever with lever 
actuated feed. 
Spring return. Will 
accept both drills. 

£ 18.50. 
Inc VAT 
P &P 106p 

P2 Mk. 2 Drill 
El inc VAT. 
P &P 86p 

S1 
Drill Stand 
Constructed to take 
the popular Pl drill 
and ensure a high 
degree of accuracy 
In all types of 
electrical precision 
work. 

£5.13 
c. VAT. P &P 38p 

P1 Drill £9.67 
Inc VAT. P &P 38p 

NAVE YOU TRIED SPADE DRILLS for printed circuit boards and other soft materials? No 

clogging - cooler - cleaner holes - there's a range of sizes, 0. 1 to 2.5mm. 

PRECISION PETITE LTD 119a HIGH STREET TEDDINGTON MIDDLESEX TW118HG 

TEL 01- 977 0878 Sole UK Distributors 

WW - 063 FOR FURTHER DETAILS 

LOWE ELECTRONICS LTD. 
119 CAVENDISH ROAD, MATLOCK, DERBYSHIRE 

TEL. 0629 2430 OR 2817. TELEX 377482 LOWLEC G 

OSCILLOSCOPES 
The Trio CS 1 500 series oscilloscopes offer top performance at moderate cost The specifications show the 

performance features that have made these oscilloscopes firm favourites in all pans of the world. with a 

selection of bandwidths to 30 MHz and sensitivities down to 5MV /CM on a 130 mm screen. Prices ere very 

realistic and more so when you learn that the price Includes two full bandwidth X10 /X1 dual purpose 
probes - normally offered as expensive options. Delivery is even better - ex stock and we intend to keep it 

that way 

CS-1 570 
130mm DUAL TRACE 
TRIGGERED SWEEP 
OSCILLOSCOPE 

£467 B`IF VAT 
including two X10 
Full Bandwidth Probes 

130mm mesh PDA 
DC.30MHa / 5mV 
Delay line 

0 Auto level triggering 
Display modes ICH 1 CH2 DUAL ADD) 
Trigger modes (AC LF Rei HF Rei DC) 

SPECIFICATION 
Bandwidth DC to 30MHe 1 -3dB1 
Deflection 

factor 5mV /dwto5V /dw 
Input R.0 IMO, 24pF 
Risetime 11 7nsec 
Overshoot Better then 3% 
Signal delay 160nsec 
Polarity CH 2 can be inverted 
Sweep time 02ps /dw to05s /div 
Magndle a 5 
Li ntyr Better than 3% 
Calibrator 0 5Vpp 11 kHz square 

Intensity modulation More than 5Vpp 
Phosphor P31 
Power AC100/120 í220/240V 

50 /60Hz, 25W 
Dimensions W260 a H190 s 0375 (mm) 

Weight 

New 
Model 

£354 

CS1352 DC -1 5MHz and 2mV, CM AND portable AC DC Internal battery 

CS 1575 
Unique 4 function audio 
analysis scope. 
Shows not only two channels but 
also phase relationship between 
them. 
DC -5MHz lmV /CM 
A must for the audio engineer / 
repairman 

£262 

Also available 
CS156 15MHz 

265 
And many 

ritems 
ol Trio E 

e 1 

C91562 0MHz E SSp for full catalogue and price list 

FOR FULL DETAILS ON THESE AND OTHER MODELS, CONTACT THE SOLE AGENTS, LOWE ELECTRONICS 

WW -041 FOR FURTHER DETAIL 

Design, 
manufacture & 
installation 

Audix Limited 
Station Road, Wenden 
Saffron Walden 
Essex CB11 4LG 

Tel: Saffron Walden 
(0799) 40888 
Telex: 817444 

Sound & Communications systems 

Please send me details 
Sound reinforcement/ 

public address equipment 

H Theatre sound equipment 

j Hospital distribution 
and nurse call systems 

(11 Intercom systems, 
commercial & industrial 

Name 

Hotel entertainment systems Address 

Simultaneous interpretation 
and conference systems 

www.americanradiohistory.com
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Stayahead- follow this sign 
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GOULD ADVANCE INSTRUMENTS 

HAVE AWORLDWIDE REPUTATION. 
BUT THEY NEED NOT COST YOU 

THE EARTH. 

ALPHA III DIGITAL MULTIMETER 

Atough, attractive, 32 digit multimeter with 25 
ranges and a basic accuracy of E -0.2 %. A bright red 
LED display gives a clear reading even in high ambient 
light conditions, and yet power consumption is low 
enough for extensive field applications. 

A purpose built CMOS chip incorporates all 
analogue and digital circuitry, giving a low component 
count and increased reliability. 

0S245A AND OS250B OSCILLOSCOPES 
Two dual trace oscilloscopes, with sensitivity of 

5mV /div., and 2mV /cm respectively. The 0S250B offers 
variable trigger level with or without bright line. The 
0S245A has a bandwidth of 10M Hz, the 0S250B offers 
15M Hz. Fully portable, these are the ideal instruments for 
servicing, educational and general purpose applications. 

BETA DIGITAL MULTIMETER 
A general -purpose multimeter, offering 29 ranges, 

including temperature (optional), and a basic accuracy 
figure of -L0.2 %. A clear, 32 digit Liquid Crystal 
Display, 0.5" high, gives a high- contrast read -out. 
Fully portable, with a minimum of 300 hours' battery 
life, the Beta has already established a reputation 
for accuracy and reliability. 

For details of any of these instruments and the 
Gould Advance 2 year guarantee, write or phone today. 
Gould Instruments Division, 
Roebuck Road, Hainault, Essex IG63UE. 
Telephone : 01 - 500 1 000 Telex : 263785. 

TC 320 TIMER COUNTER 

This new, tough, 5 -digit unit has an operating 
frequency of 35MHz. Plated through hole PCB construction 
keeps the component count down, for exceptional 
reliability. Frequency measurements up to at least 
35M Hz can be easily read from the clear 7- segment 
display. The TC320 offers outstanding performance - 
including "disciplined" triggering - at a remarkably 
modest price. 

WW -039 FOR FURTHER DETAILS 
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wireless 
world 

Intelligent machinery 
THROUGHOUT 1978 electronics 
engineers have been looking on with 
mild amusement at all the excitement 
occasioned by the discovery of the 
microprocessor by the politicians, the 
press and the general public. It's not 
merely that the engineers have known 
all about the device and its abilities for 
some years anyway, but that the m.p.u. 
has suddenly become the symbol for a 
whole field of technology. Through it 
microelectronics has been revealed to 
all, and this of course just happens to 
be the dress in which electronic 
engineering appears at the moment. 
While the electronics man has more or 
less absorbed the m.p.u. as just another 
component to be soldered onto a p.c. 
board, the rest of the world is rightly 
concerned about the effects of the 
associated technical change - the 
widespread introduction of software - 
on its life an work. Committees, study 
groups and other organizations have 
been set up, and these are 
simultaneously encouraging the use of 
m.p.us in new products and 
manufacturing processes and 
examining their effects on productivity 
and employment. What these bodies 
may not be aware of, but should 
certainly get on to immediately, is the 
next stage after programmed logic, 
namely Artificial Intelligence. 

Of course AI, as it is unfortunately 
abbreviated (the same initials being 
used for artificial insemination), has 
been an established field of scientific 
research for several decades. It could 
be said to have begun with the late 
Alan Turing's article "Intelligent 
machinery" which, perhaps 
significantly, appeared in 1947 at about 
the same time as the invention of the 
transistor. Centres for studying 
machine intelligence - at Edinburgh 
University and Stanford Research 
Institute to name but two - have been 
set up and, apart from their scientific 
work relating to such things as the 

functioning of the central nervous 
system, have developed robots and 
other systems which display some of 
the attributes of animal or human 
intelligence in the performance of 
tasks. As distinct from programmed or 
deterministic machines, they are 
characterized by having some degree 
of autonomy or self -organizing ability 
in the way they perform given tasks or 
solve problems. The field is vast and 
defies neat description (as does 
"intelligence" itself) but it could be 
roughly divided into the three areas of 
problem solving, pattern recognition 
and learning systems. There is a link 
with adaptive control systems and the 
dynamic programming methods used 
to make their searching processes 
amenable to digital computing. 

What is now significant is that some 
AI self- organizing systems, 
complicated as they are, may soon 
leave the laboratory and appear in 
practical microelectronic form. Two 
semiconductor manufacturers have 
voiced their ideas already. In recent 
speeches, Robert Heikes of Motorola 
has referred to products "that will have 
a 'thinking' capability and, as such, will 
provide a dramatic extension to 
mankind's basic capabilities" while 
Tom Lawrence of Intel has said that 
microprocessors "will evolve to 
become units of artificial intelligence 
with adaptive control in the m.p.u. 
architecture." If, as has been predicted, 
the semiconductor chip of the 1980s 
will be capable of integrating over a 
million components, these 
pronouncements are well within the 
bounds of engineering possibility. 

Intelligent machines, as distinct from 
the automatic kind that are merely 
deterministic, are certainly on the way. 
Industrial work will be de- skilled even 
further, and our various committees 
and advisory bodies such as ACARD 
now studying the microprocessor will 
have an even bigger job to do. 

www.americanradiohistory.com

www.americanradiohistory.com


44 WIRELESS WORLD, NOVEMBER 1978 

The UK wavelength changes 
Long- and medium -wave broadcasting from November 23 

by G. H. Sturge, M I.E.R.E. Engineering Information Department, BBC 

Many readers will have heard already of 
the impending changes to the 
frequencies used for BBC services in the 
I.f. /m.f. sound broadcasting bands. This 
article gives the reasons for the changes, 
which stem mainly from increased 
demands for frequencies from other 
countries. A great many of these 
demands were written into the 1975 
Geneva Plan (see January 1976 issue, 
p.42) which comes into effect this year 
on November 23rd. The author first gives 
the historical background and then 
explains in detail the BBC's reasons for its 
choice of the frequencies to be used for 
Radios 1, 2, 3 and 4 and the External 
Services and the effect on the transmitter 
network. 

THE LOW FREQUENCY broadcast 
band extends from 155 to 285 kHz and 
the medium frequency band from 525 to 
1605 kHz, although at present 255 -285 
kHz is not available for broadcasting in 
Western Europe. With 9kHz spacing 
between carriers, there is room for only 
15 channels on l.f. and 120 on m.f. In the 
early days of radio broadcasting this 
would have been sufficient to assign 
exclusive channels to individual trans, 
mitters, but as the number of broadcas- 
ting stations in Europe increased in the 
1920s an element of channel sharing 
became inevitable. Ever since then, 
periodic conferences have been 
necessary to regulate the use of 
frequencies for broadcasting by the 
various stations and countries. Thus we 
had a Geneva plan in 1926, a Prague 
plan in 1929, Lucerne in 1934, Copen- 
hagen in 1948 and recently Geneva 
again in 1975. There was also a Mon- 
treux plan in 1939, but this was never 
implemented. 

The latest Geneva Conference was by 
far the largest of its kind, because it 
embraced not only the European area, 
but the whole of Africa, Asía and Aus- 
tralasia as well. There are good reasons 
for having a single plan for the whole of 
this area. At present, for instance, 
Europe and Africa use mainly 9kHz 
channelling, but Asia and Australasia 
use 10kHz, so inevitably there are areas 
where heterodyne interference occurs 
between stations operating on the dif- 
ferent channelling standards. This 
article will be concerned mainly with 
1.f./m.f. broadcasting in the 'European 
area', which in addition to Europe in- 

cludes much of North Africa and the 
Middle East. 

The recent Geneva Conference was 
long overdue. The Copenhagen plan 
made provision for 620 transmitters 
having a combined power of 20MW; by 
the end of 1976 the number of transmit- 
ters in the European area had grown to 
1450 and the combined power had in- 
creased to 82MW. Mutual interference 
between stations has grown steadily 
worse and, due to the increased range of 
interfering signals after dark, the 
night -time service range obtained is in 
many cases only a fraction of that 
achieved in day -time. A crucial factor in 
l.f. and m.f. planning is, of course, this 
difference between day- and night -time 
propagation. Day -time reception de- 
pends almost entirely on the ground 
wave, which falls off in a predictable 
way and enables several high power 
stations to use the same channel with- 
out mutual interference. At night -time 
(and in some cases during the winter 
day), the signals are propagated over 
much greater distances by ionospheric 
reflection, giving rise to significant field 
strengths at distances up to a thousand 
or more miles. Although we use the 
terms day -time and night -time, the . 

transition from one condition to the 
other is a gradual one, and in 'northern 
latitudes, night -time conditions apply 
during the mid -winter period to a sub- 
stantial part of the working day, be 
tween about 1500 hours one day and 
1000 hours the next (including the 
important period around breakfast 
time). 

At earlier conferences the planners 
were most concerned with night -time 

November 23 - Principal new BBC 
frequencies 

Radio 1 1053 kHz 285 metres 
1089 kHz 275 metres 

Radio 2 693 kHz 433 metres 
909 kHz 330 metres 

Radio 3 1215 kHz 247 metres 

Radio 4 200 kHz 1500 metres 

(With m.f. supplements in Aberdeen, 
Carlisle, Tyneside, Ulster and parts of 
South -West England). 

conditions because it was during the 
evenings that audiences were at their 
largest. This situation has changed in 
the last 20 years, and television now 
claims the mass audience during the 
evenings, whilst radio's largest 
audiences normally occur in the day- 
time. Nevertheless, a significant 
number of people still listen to the radio . 
during the evening 'hours, and in the 
United Kingdom this is typically around 
1 million; there are also very large 
audiences during the morning and early 
evening periods. 

The Geneva conference 
This was held under the auspices of the 
International Telecommunication 
Union, in two sessions. The first session 
in 1974 was intended to settle the tech- 
nical standards to be adopted; the 
second in 1975 prepared the frequency 
assignment plan. Some 100 countries 
were represented at the second session 
and the delegations were from govern- 
ments, not broadcasting authorities. 
Thus the United Kingdom delegation 
was led by the Home Office, although 
senior engineers from both the BBC and 
IBA were included. 

The consideration of technical 
standards was, of course, a long and 
detailed one, but the main decisions 
taken in the first part of the conference 
were these: 
1. 9kHz channelling to be used . 
throughout, with all carrier frequencies 
in the m.f. band to be multiples of 9. 
Some European countries, including the 
UK, and supported by the European 
Broadcasting Union, would have liked 
to change to 8kHz spacing, to provide 
more channels; but others, mainly in 
Asia, would have preferred to retain 
10kHz. The adoption of 9kHz was, 
therefore, a compromise between these 
views. 

Figures were also established for the 
minimum field strengths needed to pro -, 
vide a satisfactory service, depending 
on the geographical area and the 
frequency used. 
2. The protection ratio adopted as pro- 
viding a just acceptable standard of 
reception was taken as 30dB. This is the 
ratio between the strength of the (non - 
fading) wanted signal and the strength 
of interfering signals on the same 
frequency. A different figure is used for 
adjacent channel interference, but in 
considering the repercussions of. the 
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Geneva conference, this is not a major 
factor. 

Countries were asked to submit, in 
advance of the 1975 session, a list of 
their estimated needs to cover the 
period from 1978 to 1989, with details of 
frequencies, transmitter sites and 
powers. 

In the early post -war years the UK 
already had a well developed broadcas- 
ting service, and at the time of the 
Copenhagen conference in 1948 en- 
joyed a rather privileged position in 
European broadcasting. The situation 
was quite different for many of the 
other states represented at the Geneva 
conference; in 1948 they were either not 
in existence or else had only a rudimen- 
tary broadcasting system. It was, 
therefore, to be expected that these 
countries would submit quite legitimate 
claims for increased frequency assign- 
ments. For the UK, however, the Home 
Office decided only to submit claims for 
those frequencies and power levels 
which are already available to the UK, 
together with a modest claim for ad- 
ditional low power assignments to allow 
for some future development of local 
radio. 

At the 1975 session the proposals 
which had been submitted by the dif- 
ferent countries were listed so that a 
study could be made of all the incom- 
patibilities, that is to say, instances 
where one transmitter could be ex- 
pected to create an unacceptable level 
of interference in the service area of 
another. A large computer programme 
was used to provide an estimate of the 
minimum usable night -time field 
strength, for every transmitter, i.e., the 
field strength which would be needed in 
order to provide a 30dB margin over the 
sum of the interfering co- channel 
signals. In the absence of interfering 
signals, a field strength of 1 or 2 mV /m 
may be quite adequate for satisfactory 
reception. In the presence of night -time 
interference, a much greater field - 
strength - say 20 or 30 mV /m - may 
be needed to provide the 30dB margin. 
Thus the effective coverage obtained 
from any transmitter is usually much 
less at night -time than during the day. 
Some, but by no means all, of the most 
obvious incompatibilities were resolved 
by direct negotiation between the two 
countries concerned. Nevertheless, it 
had to be accepted that, with the con - 
siderable increase in both the number 
and power of transmitters, there would 
inevitably be an increase in the usable 
field strength values in many cases, 

Radio 2 distribution. -The map 
shows which frequency is most 
likely to provide satisfactory 
reception in any particular area. 
Although a signal should normally 
be audible in the day -time, the 
areas of satisfactory reception at 
night -time will be much more 
limited than those shown. 

leading to a reduction in night -time 
coverage. 

In the final outcome most of the or- 
iginal supmissions were written into the 
plan, and many countries were there- 
fore able to obtain a considerably in- 
creased number of frequencies; to what 
extent these will actually bè taken up, 
time alone will show. In the European 
area, the plan includes some 2700 
'transmitters, with a total power of 
214MW, an increase of almost 2:1 in the 
number of transmitters, and almost 3 :1 

in total power, over the 1976 situation. 
So far as the United Kingdom is con- 

45 

cerned, all of its existing frequencies, 
including 13 high power m.fs and one 
high power l.f. were retained, most of 
the m.fs with a change of just 1kHz, to 
conform to the new channelling plan. 
The United Kingdom also gained the 
right to use an additional l.f. channel - 
227kHz - at medium power, although 
this is shared with a 2MW transmitter at 
Warsaw. Some additional low power 
assignments were also obtained, to pro- 
vide for the future development of local 
radio. There are of course, no exclusive 
frequencies in the new plan, and many 
of the usable field strength figures for 
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night -time are appreciably higher than 
at present. They range from about 
8mV /m at best to over 100mV /m in the 
worst case, the average being around 
20mV /m. The inevitable result is that 
when the new plan is fully implemented, 
most transmitter service areas will 
shrink quite drastically at night -time, as 
compared to the day -time situation, and 
many listeners will suffer from in- 
creased interference to their m.f. recep- 
tion. 

The UK channels on which high 
power is permitted are shown below, 
together with the programme services 
for which they have been used until 
November 1978: 

Frequency Programme 
(kHz)* service 

200 (200) Radio 2 
647 (648) Radio 3 

692 (693) Radio 4 
809 (810) Radio Scotland 
881 (882) Radio Wales 
908 (909) Radio 4 

1052 (1053) Radio 4 
1088 (1089) External Services 
1151 (1152) Independent 

Local Radio 
1214 (1215) Radio 1 

1295 (1296) External Services 
1340 (1341) Radio Ulster 
1457 (1458) BBC Local Radio 
1546 (1548) BBC and 

Independent 
Local Radio 

*Frequencies after Nov. 23, 1978 shown 
in brackets 

For the BBC it was necessary to con- 
sider very carefully its future plans for 
1.f./m.f. broadcasting. It would have 
been possible to leave the main net- 
works substantially as they were; but 
this could have led to a reduction in 
coverage at night -time, affecting most 
services, but especially serious in the 
case of Radio 3. It was therefore decided 
to study the possibility of devising a 
better way of using the frequencies 
available, in order to overcome the 
increased interference so far as possible, 
and also to take account of certain 
changes which the BBC had considered 
desirable for some years. 

Firstly, Radio 4. In the last few years 
we have seen the development of local 
radio in England, and national services 
in Scotland, Wales and Northern Ire- 
land, known as Radio Scotland, Radio 
Wales, and Radio Ulster respectively, 
each including an increasing proportion 
of locally produced programmes. At the 
same time Radio 4 has developed as the 
BBC's main channel for news and in- 
formation, leading to the concept of a 
Radio 4 national UK service, which 
could provide an alternative both to 
local radio in England, and to Radio 
Scotland, Radio Wales and Radio Ulster 
in those countries. The most satisfac- 
tory way of realising this concept is to 
transfer Radio 4 to I.f., with additional 
transmitters in Scotland to extend the 

existing coverage on long -wave. 
Secondly, it is hoped to improve the 

coverage of Radio 1. This is one of the 
most popular services, yet it has had 
since its inception only one m.f. channel 
and no v.h.f. - apart from the limited 
use of the Radio 2 v.h.f. network. It is 
not, unfortunately, possible to provide 
complete coverage with only one 
medium frequency, even in the day- 
time. As an additional v.h.f. network is 
not practicable at present, two medium 
frequencies will be used for Radio 1, 

which will enable a substantial 
improvement to be made to both the 
day- and the night -time coverage. 

The night -time interference level on 
648kHz can be expected to increase very 
considerably in the new plan, and the 
value of this frequency for Radio 3 
would, therefore, be much reduced. It is, 
however, a valuable frequency, which 
can be used more effectively by the 
External Services, using high power and 
a directional aerial system, to provide a 
mainly day -time service to much of 
northern Europe. This frequency was 
therefore exchanged for 1089kHz; 
which will be used for Radio 1. 

The existing frequencies for Radio 
Scotland, Radio Wales and Radio Ulster 
will remain unchanged, although if all 
the Geneva plan assignments are 
taken up it may be necessary to increase 
the power of some of the transmitters 
concerned to maintain the night -time 
coverage. Similarly, the frequencies 
used for local radio - 1458kHz (BBC), 
1152kHz (ILR) and 1548kHz - are not 
affected by the proposed re- 
arrangements. This leaves five frequen- 
cies - 693, 909, 1053, 1089 and 1215 kHz - to provide the coverage required for 
Radios 1, 2 and 3. Two will be used for 
Radio 2 (693 and 909), two for Radio 1 

(1053 and 1089) and one for Radio 3 
(1215). The final list of BBC high power 
channels from Nov. 23 therefore, works 
out as follows: 

Frequency 
(kHz) 

200 
648 
693 
810 
882 
909 

1053 
1089 
1215 
1341 
1296 
1458 

Programme servi 
a change of use. 

Programme 
service 
Radio 4 
External Services 
Radio 2 
Radio Scotland 
Radio Wales 
Radio 2 
Radio I 
Radio 1 

Radio 3 
Radio Ulster 
External Services 
Local Radio (BBC) 

ces in italics represent 

The only major change which has 
been found necessary to the original 
plan concerns the use of 227kHz. It was 
intended to use this frequency for Radio 
4 in Central Scotland, as well as 200kHz 
at Droitwich in the Midlands and 
Burghead in the North of Scotland. It 
was always recognised that inter- 

ference from Warsaw, also on 227kHz, 
would be a problem under night -time 
conditions, and small m.f. transmitters 
were, therefore, proposed for Edin- 
burgh, Glasgow, Dundee and Aberdeen. 
To check the interference situation, a 
series of measurements were made 
during 1976/77, and these showed that 
the CCIR propagation curves which had 
been used in planning the use of 227kHz 
were not valid for this particular path, 
particularly for day -time conditions in 
winter. It was found that the Warsaw 
signals were appreciably stronger than 
expected, and as a result the service 
area achieved with 227kHz would have 
been extremely restricted, except 
during the day -time in the summer. This 
would not be an acceptable situation 
and further studies showed that much 
better overall coverage could be 
achieved by synchronising all three 
transmitters (Droitwich, Westerglen 
and Burghead) on 200kHz. On this 
channel much lower field -strengths can 
be used, so a greater night -time 
coverage is possible; but, of course, the 
advantage of using two different 
frequencies is lost. With a single 
frequency, an area of unsatisfactory 
reception is created between adjacent 
transmitters in those areas where the 
field strengths from two transmitters 
are similar. 

In the case of 200kHz, these areas will 
fall across the border country and the 
central Highlands of Scotland. The 
main population centres which could be 
affected are Aberdeen, Carlisle and 
Newcastle, and low power m.f. trans- 
mitters will be provided for those places. 
To reduce the effect of interaction be- 
tween geographically adjacent trans- 
missions, the 200kHz carriers will be 
phase locked and the timing of the 
audio modulation will be adjusted so 
that the total delay over the two paths 
will be as nearly equal as possible. In 
many places within these so called 
'mush' areas, it will be possible to use 
the directional properties of ferrite rod 
aerials to favour one transmission 
relative to the other, and therefore 
improve the standard of reception. With 
the use of 200kHz . at Westerglen, the 
provision of m.f. transmitters at Glas- 
gow, Edinburgh and Dundee became 
unnecessary. 

It should be noted that each of the 
networks to be used is a completley new 
one, except for that of 1214/1215kHz, 
which will be transferred almost un- 
changed form Radio 1 to Radio 3. The 
total numbers of transmitters and the 
total powers are as follows: 

Service No. of No. of 
trans. freq. 

Total output 
power (kW) 

Radio 1 24 2 759 
Radio 2 24 2 625 
Radio 3 18 1* 271 
Radio 4 13 1 l.f. + 8 low 522 

power m.f. 
*Plus one or two very low -power trans- 
mitters on 1197kHz. 
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Local radio 
Most of the m.f. channels used by the 20 
BBC local radio stations will only be 
changed by 1 or 2kHz. In three cases, 
however, larger changes are involved, 
and these are: Radio Leicester moves 
from 1594 to 1584kHz. Radio Solent 
(Bournemouth area transmitter) 
changes from 1594 to 1359kHz. Radio 
Leeds moves from 1106 to 774kHz. This 
last change is necessary because the 
original frequency is only two channels 
away from 1089kHz, which is to be used 
for Radio 1 in the same area. 

Re- engineering the network 
The BBC's existing m.f./1.f. network has 
been built up over many years, and 
there are a number of old installations - dating in some cases from the 1930s - which are inefficient in terms of both 
power consumption and maintenance 
effort. A programme of modernisation 
was clearly overdue, but was deferred 
until the results of the Geneva con- 
ference were known. 

The plan described above requires a 
complete re- organisation both of the 

-sound.distribution network and the 
transmitter system. To implement the 
changes which are needed by 
November 23rd, 38 new transmitters 
have to be installed, in addition to 24 
new masts and 28 multi- frequency 
aerial systems; 70 more transmitters 
will be replaced during the next few 
years. It has been decided to standardise 
all transmitters, with output powers of 
1, 10 or 50kW, and these can be used 
singly or in groups to provide powers of 
1, 2, 10, 20, 50, 100 or 150kW. Nearly all 
the transmitters will be operating in 
synchronised groups, and the power 
levels and aerial directivities have been 
carefully planned to provide the maxi- 
mum coverage. - 

Several stations will be carrying 3, 4 
or even 5 services, and an interesting 
example is Burghead in the North of 
Scotland, which will be carrying Radio 1 

on 1053kHz, Radio 2 on 693kHz, Radio 3 

on 1215kHz, Radio Scotland on 810kHz 
and Radio 4 (UK) on 200kHz, with 
powers ranging from 20 to 100kW. The 
l.f. service will be transmitted from a T 
aerial suspended from two 500 -ft masts, 
and each of these masts, in addition to 
supporting the T aerial, will act as a 
mast radiator for two of the m.f. ser- 
vices. For maintenance or in an emer- 
gency all four m.f. services can be com- 
bined into one mast. 

Effect of the changes 
The effect of the changes will, of course, 
vary between the four services and also 
from one area to another. Taken overall, 
however, they should provide some 
improvements in coverage, and a very 
considerable improvement over the 
night -time coverage which would have 
been achieved if the changes had been 
confined to those required under the 
Geneva plan. Taking the coverage as 
the percentage of the population who 
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Service 
Before November 23, 1978 After November 23, 1978 

Frequencies 
(kHz) 

Coverage% Frequencies 
(kHz) 

Coverage% 
Day Night Day Night 

Radio 1 
1214 87 38 1053 & 1089 96 55 

Radio 2 200 98 83 693 & 909 98 65 

Radio 3 647 92 71 1215 87 38 

Radio 4 692, 908 & 1052 991 751 200' 982 912 

'Plus 9 low -power m.f. 

should be able to obtain a satisfactory 
standard of reception (provided that a 
suitable receiver is used), the situation 
before and after the changes is sum- 
marised in the accompanying table. 

It will be see i that Radio l's coverage 
is increased appreciablyboth by day and 
by night, as well as that of Radio 4. The 
day -time coverage for both Radio 2 and 
Radio 3 is maintained at a nearly iden- 
tical level. Night -time coverage for 
these networks will be less than at 
present, but these are in the main music 
services, and a high proportion of lis- 
teners can be expected to use the high - 
quality stereo (or mono) version which 
is available on v.h.f. 

There are, of course, considerable 
problems in introducing such wholesale 
changes, and a concerted publicity 
campaign is being mounted to help and 
guide listeners in finding the new 
frequencies. Problems will undoubtedly 
arise, not least the number of receivers 
without the long wave band (about 10% 
of the total number of sets in use) and 
the fact that after the changes the mar- 
kings on many tuning scales will show 
the wrong programmes. This situation 
will correct itself gradually as new sets 
come into use; many imported receivers 
already have scales marked in kHz 

England only 
2 United Kingdom 

without any station names. Those who 
for some reason do not hear of the 
changes, and tune to their accustomed 
place on November 23rd, will in all 
probability still find a BBC programme, 
though it may not be the one they 
expect to hear - who knows, some new 
horizons may be opened. 

The author would like to acknow- 
ledge the assistance and helpful 
comments received from many collea- 
gues in the BBC. He also wishes to 
thank the Director of Engineering for 
permission to publish this article. 

Geoffrey Sturge was educated at. 
Gresham's School and Faraday House, 
from which he went into the RNVR in 

1940. After three years in bomb and mine 
disposal, he transferred to the Fleet Air 
Arm, and served as Air Radio Officer in an 

aircraft carrier. In 1946 he joined Murphy 
Radio, and worked in their service, export, 
and distribution departments. He joined 
the BBC in 1962, to work in engineering 
recruitment, and he has been in his 
present post since 1970. He has been 
closely involved in the preparation of 
information on the coming frequency 
changes. 

Transmitters to be 
used for Radio 1 

Transmitters to be 
used for Radio 2 

Transmitters to be 
used for Radio 3 

Transmitters to be 
used for Radio 4 (UK) 

1053kHz (285m) 693kHz (433 metres) 1215kHz (247m) Station Power (kW) 

Station Power (kW) Station Power (kW) Station Power (kW) 200kHz (1500m) 
Brighton 1 Burghead 50 

Barnstaple 1 Bexhill 1 Brookmans Park 50' Droitwich 400 
Barrow 1 Brighton 1 Burghead 20 Westerglen 50 
Bexhill 2 Burghead 50 Droitwich 30' 
Brighton 2 Droitwich 150 Fareham 1 720kHz (417 metres) 
Burghead 20 Exeter 1 Hull 0.15 Lisnagarvey 10 
Droitwich' 150' Folkestone 1 Lisnagarvey 10 Londonderry 0.25 
Dundee 1 Plymouth 

1 Londonderry 0.25 
Folkestone 1 (Postwick 10' Moorside Edge 50' 803kHz (498 metres) 
Hull 1 Redmoss 1 Newcastle 2 Néwcastle 2 
Londonderry 1 Stagshaw 50 Plymouth 1 

Postwick' 10 Postwick 1 1449kHz (207m) 
Stagshaw 50 
Start Point 100' 

909kHz (330 metres) 
Station Power (kW) 

Redmoss 2 

Redruth 2 
Redmoss 

Bournemouth 1 Tywyn 0.5 1485kHz (202m) 
1089kHz (275m) Brookmans Park 140 

tClevedon 50' 
Washford 60 
Westerglen 40' 

Carlisle 1 

Station Power (kW) Fareham 1 

Brookmans 150' Guernsey 0.5 1197kHz (251m) 
Fareham 1 Jersey 1 

Lisnagarvey 10 Lisnagarvey 10 
Station Power (kW) 

Moorside Edge 150' Londonderry 1 

Cambridge 0.2 

Redmoss 2 Moorside Edge 100 
Redruth 2 Redruth 2 
Tywyn 1 Torquay 1 

Directional aerial 

Washford 50 Westerglen 50 
Westerglen 50' Whitehaven 1 

Whitehaven 1 

tInitially Clevedon and 

1485kHz (202m) 

Bournemouth 2 

Postwick will be rest- 
ricted to 20 and 2 kW 
respectively. 

'Directional aerial 'Directional aerial 
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Radio and television 
interference 
The latest Directorate of Radio Tech- 
nology (Home Office) report on radio 
interference, covering 1977, again con- 
firms that the revised method of recor- 
ding the statistics, introduced in 1976, 
indicate the relatively small number of 
cases (a total of 171 complaints in- 
volving 102 sources) officially ascribed 
to fundamental or harmonic radia- 
tion from amateur stations. Altogether 
some 42,148 complaints represented all 
forms of interference with some 43.38% 
ascribed as being due to "conditions at 
the receiving site" (i.e. faulty receivers 
or inefficient aerials). While inter- 
ference to television reception from all 
causes fell by 11.28% to 24,595, inter- 
ference to radio reception rose by a 
hefty 22.45% to 16,313 (including 10,476 
for m.f. /l.f. and 5837 for v.h.f. /f.m.). The 
rising figure for radio (in 1971 it was 
only 6,492 compared to 65,826 for 
television) indicates that pollution of 
the radio spectrum by electrical inter- 
ference from domestic and other appa- 
ratus is no longer falling (as it did in the 
1960s following legislation) but is again 
increasing, although the figures also 
suggest that there has been a marked 
revival of interest in sound radio in 
recent years. The fall in interference to 
television has undoubtedly been pri- 
marily the result of the change from 
v.h.f. to u.h.f. 

Certainly amateurs in urban and 
suburban environments are finding the 
severe spectrum pollution an ever in- 
creasing problem for weak signal 
reception, particularly that arising from 
time -base and switched -mode power 
supplies in colour television receivers. 
This form of pollution is usually of an 
intensity where it does not interfere 
with tv reception and makes relatively 
little impact on the Home Office statis- 
tics (380 complaints). Contact devices 
such as faulty switches and thermostats 
account for 57.38% of complaints from 
specified sources (20.23% of all com- 
plaints). Among some of the more unu- 
sual sources of interference one finds 
plastic seam welders, fish thawing 
equipment, microwave cooking, wood 
glue drying, r.f.- excited arc -welders and 
the like - the list seems to grow longer 
year by year. 

WARC 1979 
The World Administrative Radio Con- 
ference starting at Geneva next Sep- 
tember continues to dominate the 
thoughts and activities of many amat- 
eur radio organisations, although few 
people seem 'prepared to hazard any 
firm opinion on the likely outcome of 
the conference from an amateur view- 
point. IARU Region 1 Bureau points out 
that there are still many unknown fac- 
tors, including the attitudes of many of 
the countries of Africa and Asia where 
amateur activity tends to be at a sub- 

dued level. Historically many of the 
most damaging attacks on the amateur 
service have stemmed from European 
telecommunications administrations 
and the results are evident when corn- 
paring amateur allocations in Region 1 

with those of Regions 2 and 3. A recent 
IARU summary of the attitudes of Re- 
gion 1 administrations towards amateur 
h.f. allocations shows a wide variation 
of attitudes from favourable to unfav- 
ourable towards the proposed additio- 
nal allocations around 10, 18 and 24MHz 
although reasonable support for 
maintaining or improving the position 
in regard to existing amateur h.f. allo- 
cations. 

In the air 
Although sunspot activity looks set 
to increase to an extremely high maxi- 
mum in 1979 -80 there was an unusually 
sharp decline in activity towards the 
end of July, lasting through August. 

Fifty years ago, on October 21, 1928, 
Jimmy Mathews, G6LL (still an active 
amateur) made the first two -way trans- 
atlantic contact on 28MHz,, lasting 
almost two hours, with C. K. Atwater, 
W2JN of Upper Montclair, New Jersey. 
It must have been no easy matter 
obtaining reasonable r.f. output at 
28MHz from a DET1 power valve, and 
like many other amateurs of the period, 
G6LL in North London had to obtain 
power from d.c. mains by means of a 
rotary converter. Although several 
other British amateurs "got across" that 
year, 1928 was on the declining phase of 
a sun -spot cycle and it was another 
seven years before the 28MHz band 
again opened for world -wide com- 
munication. 

Douglas Johnson, G6DW, of Capel, 
near Dorking, recently held an "At 
Home" attended by many "old- timers" 
to mark the 55th anniversary of his 
obtaining his "experimental" call -sign. 
in 1923. 

It was, incidentally, forty years ago - , 

October 22, 1938 - that a welcome 
OHMS letter came through my letter 
box. It contained the radiating licence 
G3VA (replacing an "artificial aerial" 

licence held since 1936). But like most 
newcomers of that era my initial efforts 
at transmission were only moderately 
successful. Despite many calls on 7MHz 
phone, my first day's efforts brought 
only one contact - with a friend less 
than a mile away! Next day, on 1.8MHz, 
several contacts over distances of 20 -30 
miles were made, and altogether in the 
first three months some 150 contacts 
with about 15 countries were achieved 
on 1.8, 7 and 14 MHz (the only bands 
then available to newcomers). Trans- 
mitter power had to be limited to about 
10 watts and receivers were an 0 -v -1 

"straight" receiver and a domestic "all - 
wave" set with an external b.f.o. But it is 
curious how, now half -way through my 
11th log book, some of those early con- 
tacts remain indelibly etched in one's 
memory. 

A rather different contact rate has 
been established by Dick Spenceley, 
KV4AA (AJ3AA) on the U.S. Virgin 
Islands who can be heard most evenings 
contacting many European stations on 
14 or 21 MHz. In two years, 1966 -67, he 
made 67,235 contacts and looks set to 
achieve 100,000 in under three years - 
and his contacts are not just "contest - 
style" exchanges. He was first licensed' 
in 1927 as K4AAN. 

In brief 
The RSGB is one of the sponsoring 
organisations for a two -day conference 
"Recent advances in h.f. communica- 
tion systems and techniques" to he held 
at the IEE, Savoy Place, London next 
February 27 -28 ... Reciprocal licences in 
France now cost 117.5 francs (about 
£14) and cover one year ... To operate 
with a reciprocal licence in the USA, it is 
now necessary to file FCC form 610 -A at 
least 60 days before the proposed start 
of operation ... The Radio Club of 
America has honoured Arthur Collins, 
WOCXX /WB5MAR, founder of Collins 
Radio, with the Armstrong Medal, while 
its Pioneer Award went to W. E: D. 
Stokes whose testimony in 1910 (when 
he was only about 12 years old) before a 
Senate hearing against the Depaw bill is 
generally credited with helping to pre- 
serve the existence of amateur radio in 
the United States when it was 
threatened with a complete shut -down . 

. . The G2NJ Trophy of the "G -QRP- 
Club" (devoted to low power 'radio 
communication) has been awarded to 
the Rev. George Dobbs, G3RJV, editor 
of "Sprat" and founder of the club . . . 

The low disposal prices of 23- channel 
Citizens Band equipment in the United 
States has encouraged many American 
amateurs to modify such units for low - 
power amateur operation on 28MHz ... 
Good contacts with South American . 

stations were achieved this summer on 
1.8MHz ... Hellschreiber equipment is 
being increasingly used by a group of 
amateurs in Western Europe on 3.5, 7 
and 144MHz. 

PAT HAWKER, G3VA 
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Character rounding for 
the Wireless World teletext decoder 

New board offering improved display and revised timing 

by J. H. Hinton, M.Sc. 

When the original Wireless World teletext 
decoder was designed by J. F. Daniels t.2, 
a deliberate choice was made by the 
author to omit the rounding of characters 
on the grounds of extra circuit 
complication and the increase in cost of 
around £20. Since 1976, the balance of 
argument has shifted in several ways 
towards the incorporation of rounding. 
Firstly, the improvement in appearance 
and legibility, though significant with 
double- height characters and, to a lesser 
extent, with ordinary capitals, is much 
more important with lower -case 
characters. Indeed, the fitting of the 
Texas lower -case r.o.m. to the author's 
decoder without rounding was a 

disappointment, since the lower -case 
characters were, by comparision, more 
difficult to read. Rounding means that 
they are now preferred to a 'capitals only 
display. Secondly, the Tifax decoder, the 
Mullard i.c. set3 and other commercial 
designs use rounding, which makes the 
appearance of the original Wire less 
World decoder display compare 
unfavourably. Lastly, the cost of the 
rounding facility, including extra power 
supplies and one or two other features, is 

still about £20, whereas the cost of a full 
decoder kit is now around £200. 

The extra circuitry, shown in Fig. 1, 

provides the following facilities: 
character rounding on single and 
double -height characters, which can 
be disabled for comparison purposes. 
seven -clock -pulse -wide character 
cell, with symmetrical separated and 
contiguous graphics. 
optional display of characters in 
upper -case only. 
re- timing of Flash and Steady con- 
trols to set 'after' and 'at' correctly. 

The new board uses 17 t.t.l. integrated 
circuits, including the Texas r.o.m. and 
has been designed to work with R. T. 
Russell's board 34. A design capable of 
working with or without this board and 
for either type of character generator 
would have been more complicated and 
it was felt that people who want round- 
ing would also want the features off- 
ered by Russell's 'new facilities' board 3. 

Existing Texas r.o.ms must be transfer- 
red to the new board 4. 

Display cycle timing 
In the original design, the display col- 
umn address for the r.a.m. is changed at 

IC I dot count zero, the output data for 
the new character being loaded into the 
latches IC28, and (69,9)* at dot count 7. 

The graphics generator output responds 
quickly, having a propagation delay of 
four t.t.l. gates, but the 2513 r.o.m. 
requires an access time of up to 500ns; 
the first three dots after the data change 
(7, 0 and 1) are therefore used as spaces, 
providing a time of 375ns. The conse- 
quent absence of a gap between the last 
dot of an alphanumeric character and 
the first of a following graphic was 
avoided with the later use of a 75S262 
r.o.m., which has an access time of 
280ns maximum, by changing the 
strobe pulses from IC42 to give two 
spaces of 250ns before and one space 
after alphanumeric characters relative 
to graphics. Compared with the shift 
register technique, this method of 
sequentially gating the dot outputs has 
the advantage that when r.o.m. access 
time is short, only the first character 
column is at risk, since the others have 
ad ditional time to settle. 

The rounding operation involves 
comparison between the display row 
and the reference row, so the serial data 
for both rows must be simultaneously 
available to the display circuits. Three 
methods are possible: 
-two r.a.ms in parallel can be addressed. 

by the two rows, as described by 
Mullard5. This is simple, but costly. 

-a fast r.a.m. can be read in three cycles 
of a seven -clock cell, the r.o.m. ad- 
dressed on the reference row during 
the nexttwo cycles, its output latched 
and addressed on the display row 
during the last two cycles. This is also 
relatively simple, requiring no timing 
changes in the rest of the decoder; a 
new design of decoder could use this 
to advantage since the extra cost of a 
faster r.a.m. is small. The need for 
compatibility with existing decoders 
ruled this out. 

-three successive character display 
cycles can be used to read the r.a.m., 
access the r.o.m. twice and display the 
character with rounding. This 
imposes an extra delay of one display 
cycle in the alphanumeric channel 
and timings must be changed to in- 
troduce a compensating delay in the 

"Gates and pins are identified in this way. (69,9) 
refers to the circuit whose output is on pin 9 of IC. 

graphics and control channels. This 
method was chosen. 
In the initial teletext specification, 

control characters were always dis- 
played as blank spaces, so it was 
immaterial when in the cycle they took 
effect. The original W.W. decoder took 
advantage of this by strobing the con- 
trol character decoder at count 3, 
having allowed the new data plenty of 
time to propagate through the gates. 
Under the current specification, where 
control character cells may be dis- 
playing held graphics, or a 'new back- 
ground' colour, they act at a cell boun- 
dary and are therefore defined either as 
'set at' if they take effect immediately, 
or 'set after' if they do so at the transi- 
tion to the next character. 

Russell's board 3 deals with the pro- 
pagation delay in gates 101, 106 and .116 
by feeding the control character de- 
coder and graphics generator from 
latches which are loaded at dot count 0, 
the one -clock -period interval after the 
r.a.m. latches are loaded (at count 7) 
allowing plenty of time for the gate 
outputs to settle. The character cell for 
graphics and controls is therefore one 
dot to the right of the alphanumeric cell, 
the effect being to give one space before 
and two after the alphanumeric sym- 
bols (with the T.I. r.o.m.), rather than 
two before and one after, as was or- 
iginally the case. The purpose of the 
graphics latch IC 102 on board 3 is to keep 
the most recently displayed graphics 
symbol available to be called up as a 
held graphic, its loading being control- 
led by AND gating of data bit 6 (high for 
graphics, low for alphanumerics) with 
dot count Q (1,8) so that a new graphic 
appearing on the data bus at count 7 is 
clocked into the latch at count 0. 

The bit 6 signal used here is delayed in 
IC211, which ensures that the new value 
appears at 116, pin 1 after Q has gone 
low, remaining static while it is high. If 
116, pin 1 were fed from (117,10), the old 
value of bit 6, still present at the Q step 
due to delays in IC 117 and IC 118, would 
clock IC 102 with a spurious signal. The 
delay of one display cycle in the control 
and graphics signals needed to com- 
pensate for the extra cycle taken by the 
character rounder is achieved by 
changing the load point of the r.a.m. 
latches IC28 and (69,9) from count 7 to 
count 0, the same as the board 3 latches, 
thereby giving the one cycle delay. 
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41 Fig. 1. Circuit diagram of board 4. 
Asterisks denote changes in 
connexions to board 3. Upper -case and 
character rounding switches are taken 
to body of board. All pads connected to 
board III are on the lower side of board 
IV and are denoted by suffix L. 

Prefixes C and W are those used on 
board III. 

Where two latches are used in cascade 
in this manner it is essential to ensure 
that any differences in precise loading 
time due to different gate paths tend to 
clock the second latch first. This condi- 
tion is met here because the r.a.m. 
latches are fed from a 7442 decoder 
containing three stages of logic, while 
the control character latches IC 112 and 
IC117 are clocked from IC213 Q, via an 
inverter and a gate. 

With Russell's 'new facilities' modifi- 
cation, the controls for 'Box' and 'Un- 
box' are decoded on board 2 and delayed 
from 'set during' to the correct `set after' 
by (117,5) on board 3. The additional 
delay of one character needed with 
rounding to match the other signals is 
provided by a 22nF capacitor on the 
output of IC41. This method is permis- 
sible here because the signal is not used 
for any other purpose and because 
(117,5) only samples the signal at count 
0, so the correct state will be loaded if 
the delay due to the capacitor is be- 
tween 4 and 11 clock pulses. The situa- 
tion with `Flash' is more complicated, 
since board 3 uses the original board 2 

circuitry for alphanumeric /graphic 
selection, blanking held over a 'Flash' or 
'Steady' control character, generation 
and mixing of 'Flash'. The controls for 
Flash and Steady still set at count 3, so 
without the new board a graphic will 
start and stdp flashing in the middle of 
the character cell. To minimise inter - 
connexions and modifications to board 
2 the select and blanking functions are 
performed on the new board, while the 
flash control gated with the oscillator 
signal is brought onto it. Latch (207,5) at 
(207,2), in conjunction with gate 
(206,10), delays 'Steady' to the next cell 
boundary, timing it into set 'at' while 
'Flash' is delayed to the next boundary 
plus one cell to give set 'after', to 
achieve the specification. 

Odd /even field detection 
The original field sync. separator circuit 
gated the mixed sync. waveform with 
10µs pulses from the margin generator 
IC3, (a monostable flip -flop, triggered 
from the front edge of sync. pulses), the 
gate (4,13) suppressing line syncs. and 
equalizing pulses, while leaving field 
syncs. only slightly shortened. Unfor- 
tunately, the trigger delay time of the 
monostable (70ns max) allows a short 
spurious pulse through (4,13), which is 

Fig. 2. Wavefohns in the odd /even field 
selector, IC218. 

removed by integrating it with C2 
(10nF) in conjunction with the 30 -ohm 
output impedance of (4,13), a 7428 
buffer gate, to prevent it being seen by 
ICS and IC 14. The author cured stubborn 
problems of vertical bounce by sam- 
pling the sync. waveform 10µs after 
syncs by means of a `D' flip -flop, 
clocked from Q of IC3. Clearing the 
flip -flop from the sync. waveform pro- 
duces the same waveform as at (4,13) in 
the original circuit. 

On the new board this function is 
performed by D flip -flop (218,5) which 
sets whenever a broad field pulse is 
detected (following either a line sync. or 
an equalizing pulse), loading into (218,8) 
the state of monostable 208 IC which is 
triggered from syncs, as seen in 
waveform diagram Fig. 2. Provided that 
its period is less than 32µs plus the 
duration of IC3 pulse (10µs), field syncs 
occurring in the first half of a line will 
load (218,8) high, while those in the 
second half will load it low, so that it 
takes up a state determined by whether 
the final field pulse was in the first or 
second half of the line, thereby dis- 
tinguishing between odd and even 
fields. The period of monostable 208 IC 
must be greater than 32µs; if less it will 
retrigger on the equalizing pulses. The 
timing components are therefore 
chosen for 37µs allowing 5µs margin 

--each way. The resistor and capacitor 
must therefore be close -tolerance, 
high -stability components of ±2% or 
better. 

Reference row address selection 
In character rounding, the address of 
the reference row is alternately one 
more and one less than the display row. 
For normal- height characters this 
alternation occurs every field (requiring 
the odd /even signal), while for double 
height the alternation is every line, the 
least significant bit of the line count 
being used. The selection between these 
two signals is performed by gates 
(215,12) and (215,6) under the control of 
a normal /double height signal from 
board 3, the gates being enabled by a 
low state of the display /reference signal 
from IC213 Qc to give a row -address 
alternation signal at IC217, pin 11. This is 

+Ve syncs 
218,2 

Margin 
IC3 i3 218,3 l 
Field sync I 

216,5 - 
37u5 pulse 
218,12 
Even /odd signal 
218,9 

Line number 
! 622 ! 623 ! 624 ! 625 

218,2 

218,3 

218,5 

- 218,12 

218,9 

I I 1 

I I I 

310 ! 311 ! 312 ! 313 
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fed to the 2nd, 3rd and 4th bits of the 
adder IC201 to add zero or 14 which, with 
the inverted display /reference signal on 
bit 1, gives an overall addition of one or 
fifteen, the latter being equivalent to a 
subtraction of one. 

At IC213, count 0, the new data is 
applied to the character -address of the 
r.o.m., together with the reference row 
address. At count 4, the row data is 
latched into IC211 and the address 
changed to that for the display row, 
while at count 0 the reference row data 
is loaded into the shift register IC214 and 
the display row data into its partner 
IC212. 

Character generation and 
rounding 
The alphanumeric characters are built 
up on a dot matrix of 5 wide by 7 high, 
each dot having a duration of one clock 
cycle and a height of one line per field. 
The overall height is two picture lines, 
due to the interlacing of alternate fields. 
Character rounding effectively doubles 
both the horizontal and vertical resolu- 
tion on diagonals by detecting and then 
smoothing them out by adding small 
dots, sometimes described as 'half dots', 
although they are really a quarter of a 
full dot in area, being half a clock cycle 
wide and one line high. 

On an odd field, the upper one of the 
interlaced pair, the display row is 
compared with the reference row (the 
picture line immediately above) as fol- 
lows. Where there is a dot in the 
reference row and the following point in 
the display row but not the following 
point in the reference row, these three 
conditions, AND gated with the second 
half of the clock cycle in (210,8), pro- 
duce a 'pre- rounding' quarter dot, as 
shown in Fig. 3. The reference row is 
similarly gated with the previous point 
in the display row, the inverse of the 
previous point in the reference row, and 
the first half of the clock cycle in (210,6) 
to produce a `post rounding' quarter 
dot. On even fields the display row is 
compared with the one below in the 
same way. 

These logical operations require 
simultaneous availability of the pre- 
ceding current and following picture 

5 6 

Even field 

314 ! 315 I 316 ! 317 t 318 ! 319 

Odd field 
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52 
points on both the display and reference 
rows, six signals in all. The serial out- 
puts from the shift registers IC212 and 
IC214 are each fed through two sections 
of quad D latch IC218 connected as a 
further two stages of shift register, the 
'following' signals being taken direct, 
the 'current' ones after one stage, and 
the 'previous' ones after two. The 
complementary outputs provide the 
inverse signals needed, and the outputs 
from the pre- rounding gate (210,8) and 
the post- rounding gate (210,6) are com- 
bined with the `current' display -row 
signal in gate (202,6). 

The new facilities introduce an 
important difference between the ac- 
tions of line /field and control- character 
blanking. The latter, when overridden 
in held graphic mode by a graphics 
select signal via 118, 6, disables the Y 
signal on board 4, leaving a space which 
may be displayed black or in a new 
background colour. The line /field blank- 
ing, applied outside the area of the 
display, inhibits it completely via the 
strobe input of R G B multiplexer IC 105 

and is also fed into board 4 to blank its 
white output in order to provide a 
proper monochrome signal there for 
test purposes. 

Under certain circumstances, dif- 
fering delays in the propagation paths 
of the various signals involved in the 
generation of the graphics Y signal give 
rise at character cell boundaries to 
glitches of incorrect data lasting a few 
tens of nanoseconds, which if not 
removed are clearly visible on the dis- 
play. A t.t.l. gate in the high state acts as 
a source of 3.6 volts in series with about 
19) ohms, so the exponential charging 
waveform across a capacitor of 1nF 
takes around 5Ons to rise to the 
approximately 1.3V input threshold 
level of the following gate. The low - 
state output impedance of 10 ohms with 
a current limit of 50mA discharges the 
1nF capacitor to the threshold level in 
around the same time, so positive and 
negative edges both undergo a delay of 
5Ons, while any pulses of shorter dura- 
tion than this disappear altogether. 

These typical figures depend on i.c. 
parameters, which are liable to vary 
between samples, and repeatability can 
be improved by adding resistance in 
series with the gate output. With 100 
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Fig. 3. Method of rounding characters 
with quarter dots. 

ohms, both transitions are expotential 
and the ratio of the time constants 
balances the effect of gate input 
threshold being nearer 0 than 1 level, so 
the edge delays are again about equal. 
Unfortunately, this only applies where 
the interval between edges is long 
compared with the delay time. In the 
case of a short pulse, where the back 
edge starts from a point on the ex- 
ponential tail of the front edge which 
has not reached its full value, the back 
edge is delayed less than the front one, 
producing an overall narrowing of the 
pulse. Without the series resistance, 
negative (but not positive) going pulses 
can be delayed without distortion due to 
the almost linear capacitor waveform 
with very little tail, but it is not true that 
a pair of equal value capacitors at 
opposite polarity points balance out 
distortion - in fact they produce it on 
short pulses of either polarity. 

Applying these principles to the de- 
coder waveforms, the only area of one 
clock pulse width in the graphics is the 
central space in separated -mode cha- 
racters, so a capacitor can safely be used 
to remove glitches, provided that is is 
used without gate series resistance and 
at a point of positive going video. A 
value of 1nF at (206,1) is sufficient to 
absorb the glitches and brings the total 
delay in the graphics Y channel up to 
around 110ns relative to the colour 
controls. To prevent this giving rise to 
wrong colours at the right hand edges of 
graphics held -over colour controls, a 
compensating delay is introduced into 
the latter signals. Since these contain no 

Fig. 4. Waveforms of the dot counter 
IC213. 

t is the propagation delay from clock 
through Counter IC213 
gates 202,12 and 217,3 
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short pulses, 100 ohm gate series resist- 
ances can be used here in conjunction 
with the shunt capacitors. 

Rounded alphanumerics contain 
bright areas of one clock pulse width, 
and gaps of a half, so shunt capacitors 
cannot be used at all on these signals. 
Fortunately, their phasing is less critical 
due to the 1 dot space either side of the 
character, and the arrangement of 
timings in the character generator to 
give a delay of one clock period gives 
acceptable relative alignment. In this 
circuit, a negative -going dot count 7 
signal from IC42, pin 9 is fed to the 
synchronous shift /load inputs of the 
74166 shift registers IC214 and IC212, so 
that the new row data from the 
reference latch and the r.o.m. is loaded 
into the two sets of parallel inputs C to 
G on the next positive clock edge (dot 
count 0). The other inputs, including H, 
are earthed, so that the first character 
dot appears on the shift register output 
Qh at count 1, and the generator output 
(202,6) at count 2 due to the further 
delay in IC216. 

Upper -case only 
Before the character rounding circuit 
was fitted, an experimental reversion to 
displaying all letters in upper case was 
found to imprve readability, but the 
crude method of switching r.o.m. bit 6 

input to bit 7 renders 1/4, 11,'/4, +, 
and control characters incorrect. A 
gating circuit to change letters a to z to 
upper case without affecting any other 
characters was therefore devised using 
IC201, (202,8), (209,10) and (209,12). Four 
separate switches are provided to dis- 
able this circuitry, together with the 
character rounding, the control cha- 
racter blanking, and the new facilities 
provided by board 3. The feature of 
being able to bring these in and out of 
action at will is valuable for instruction 
and demonstration purposes, and is not 
provided for in l.s.i. decoders designed 
for consumer use. 

Character -display dot counter 
To help minimise the number of i.cs in 
the decoder, Daniels used common 
clock- divider circuitry for acquisition, 
and display modes, giving an eight -dot 
character cell. The alphanumeric cells 
have five character dots to three spaces, 
while graphics are split 4/4 for con- 
tiguous and 1 sp -2 char -2 sp -2 char -1 sp 
for separated ones. The illustrations on 
page 16 of the current specification3 
show a seven -dot cell, split widthwise 
into 31/2 -31/2 dots for contiguous graphics 
and 1 sp -2 char -1 sp -2 char -1 sp for 
seprated ones. The new board therefore 
contains a new dot counter, IC213, 
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which is switched to give seven clock 
pulses per display character. In order to 
split up the graphics cells correctly it is 
necessary for counts 4 and 5 to occupy 
only half a clock pulse each, as shown in 
the waveform diagram of Fig. 4. 

During acquisition mode (line 11 -21 
high), (202,12) output is high all the 
time, so the inverted clock waveform 
from (209,2) is simply inverted back 
again in the exclusive -OR gate (217,3). 
During display mode, count 3 sends 
(202,12) low, switching (217,3) over to 
non -invert and changing its output to 
low. A synchronous counter is needed 
to ensure that the propagation delay 
round this loop is less than half a clock 
cycle (72ns), so when the clock goes low 
(217,3) goes high, causing the counter 
IC213 to advance to 4. IC202, pin 12 then 
reverts to high, returning (217,3) to 
invert, so its output goes low ready to 
advance the counter again when the 
clock goes high. The counter spends 
half a clock period in the '3' state and 
half in the '4' state due to the extra 
count, a scale of eight being achieved in 
seven clock periods. Placing the extra 
count in the middle preserves the sym- 
metry of the graphics, whether 
separated or contiguous. 

Board 3 modifications 
Because alphanumerics are generated 
during the character cycle before that in 
which they are displayed, the new row 
address for both alphanumerics and 
height' has to reach the alphanumerics 
generator a cycle before the change is to 
take effect in the display. Since double 
height is a 'set- after' mode, the 'at' 
signal on IC113, pin 11, whose back edge 
sets the double height bistable IC 121, can 
be combined with its output in gate 
(205,11) to change the row address at 
the arrival of the control character. 
Unfortunately, this is too early for the 
graphics and has to be delayed for them 
in 'D' latch IC207, otherwise a graphic 
being held over a double- height control 
character would be incorrectly dis- 
played as the top half of that graphic in 
double height. 

On return to normal height, the row 
address for both alphanumerics and 
graphics now sets 'after' rather than 'at', 
but this of no consequence, since sec- 
tion 3.1.7 of the specification4 requires 
that held graphics are cleared at a 
change between alphanumerics/ 
graphics or between double /normal 
height, so a normal- height control can 
only be displayed as a space. The line - 
blanking signal is delayed one character 
cycle by feeding through the unused 
section (output pin 2) of hex. latch IC 117. 

A 1nF capacitor was found to be needed 
from IC 125, pin to to earth to prevent 
vertical jumping of the part of the pic- 
ture below a double height row. 

To enhance the action of the video 
switch, the mixed blanking signal is 
taken out ater inversion by (124,8), 
combined with the 'box' signal in gate 
(205,3) and fed back into (105,15) to 
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Humphrey Hinton, aged 40, with three 

children, has lived most of his working life 

in Cambridge where his spare time is taken 

up with being a Church Council secretary 

and school manager. 

After reading Electrical Sciences at 

Trinity College, he took an M.Sc. and then 

worked with tunnel diodes at Harwell 
before returning to Cambridge as a tech- 

nical officer at the observatories. From 

1968 he was engaged on acquisition and 

handling of test data for the Hovertrain 
project until its cancellation by the 
Government in 1973. He now works in 

the engineering department of Pye Busi- 

ness Communications Limited on special 

c.c.t.v. and audio systems for industry, 
and has recently developed a push- 
button, stored -number loudspeaking 
telephone. 

disable the R G B text outputs while the 
tv picture is displayed. This makes the 
unit suitable for those sets where the 
preferred method of interfacing is to use 
the 'cut hole' signal to blank the picture 
in the video processor, while feeding the 
R G B text signals in via switching 
transitors wired in parallel with the set's 
R G B output stages. 

Power supplies 
The new display board 4 together with 
board 3 bypasses a fair amount of board 
2 circuitry, but, unfortunately, this is 
distributed among the i.c. packages 
such that only seven i.cs, numbers 52, 
53, 58, 60, 61, 74 and 75 could be dis- 
pensed with completely, which reduces 
power consumption by only around 
100mA. It is useful to retain board 2 

intact for diagnostic and test purposes. 
There is also a risk of introducing faults 
by unnecessary disturbance of the 
board in removing i.cs. 

While the original power unit may 
just supply board 3 if the reservoir 
capacitance is increased, the further 
current required by the new board 
makes an additional power supply es- 
sential, although how this is achieved 
depends on the individual constructor. 
For the prototype, a completely new 
power supply was built, with three 7805, 
three -terminal regulators feeding res- 
pectively: 
-board 1 (750mA) and analogue board 

(100mA). 
-board 2 (470mA) and board 3 (570mA). 
-board 4 (530mA) and possible future 

additions. 
The printed- circuit board is designed to 
mount above board 3 so that the 
assembly will just fit into the standard 
cabinet, with VR3 removed and the 
existing boards mounted as close 
together as possible. 

Construction and installation of the 
new board will be described in the next 
article. 
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Electrical noise 
measurement 
Mr Richard C. Kirby, Director of the CCIR, 
Geneva, writes as follows about James Moir's 
article "Electrical noise measurement in 
audio engineering" in the August 1978 issue:, 

In this article numerous references are 
made to "IEC 268 -3" "CCIR 468 -1" and 
"CCIR 468 -2 ". In fact all these references 
should read "CCIR Recommendation 468 -2" 
since this is the text to which reference is 
made. There appears to be some confusion by 
the author of the two organizations ISO and 
CCIR. 

Furthermore, since Recommendation 468- 
2, replaces and abrogates Recommendation 
468 -1, reference to this latter text should be 
deleted. 

Finally, in the references, the insertion 
"CCIR Recommendation 468, Study Pro- 
gramme 2A -10" should read: 

CCIR - Documents of the XIVth Plenary 
Assembly, Kyoto, 1978, Volume X, Recom- 
mendation 468 -2, 1978. 

www.americanradiohistory.com

www.americanradiohistory.com


54 WIRELESS WORLD NOVEMBER 1978 

Wideband noise reducer 
Cost -effective i.e. design pumping effects with pre- emphasis 

by D. L. Harrison B Sc.(Eng) 

The noise reduction system described 
can yield a wideband redùction of tape 
recorder noise of about 30dB. A 
compander integrated circuit forms the 
heart of the system and judicious use of 
pre- emphasis and de- emphasis reduces 
noise pumping effects. 

ONCE OPTIMIZED for the signal levels 
in a particular installation the noise 
reduction provided by this circuit is 
dramatic. From a hissy, hummy tape 
output one can enjoy absolute silence 
during quiet passages without, in my 
opinion,noticeably degrading the music 
programme. The system does not use 
r.m.s. signal detection, as does the dbx, 
system, but I feel that r.m.s. signal 
detection, whilst it does offer some 
advantages, is not the panacea it is 
often made out to be. It is less sensitive 
to phase errors in the channel compared 
with average signal detection. Admit- 
tedly the tape medium is notorious for 
introducing phase errors that could lead 
to compander mistracking if r.m.s. de- 
tection is not used. However r.m.s. de- 
tection is more susceptible to h.f. 
amplitude response errors than average 
signal detection* a fact rarely men- 
tioned by the proponents of r.m.s. de- 
tection. It would seem, therefore, that 
r.m.s. versus average detection is some- 
thing of a "swings and roundabouts" 
situation. Considering that the cost of 
the system here is about one tenth that 
of a dbx system and that the results are 
impressive. I feel a really cost -effective 
design has been achieved. 

A problem which has plagued simple 
companders in the past has been that of 
noise pumping. When the average value 
of the signal is high as at A in Fig 1 the 
expander gain is also high and so the 
background noise signal is amplified. 
However this noise is generally not 
heard because of the masking effect of 
the signal. At B, however, the average 
value of the signal has dropped, i.e. a 
very quiet passage following a very loud 
passage of music. The expander is un- 
able to change its gain instantaneously 
and so due to this fall back time the gain 

M. G. Duncan, D. Rosenberg, & G. W. Hoff- 
man. Journal of the Audio Engineering Society. 
Oct. 1975, vol. 23. Design criteria of a universal 
compander for the elimination of audible noise in 
tape, disc, and broadcast systems. 

Average value 
of programme 
envelope 

High average value 
means high expander 
gain .'. high noise level 

A B C Time 

Fig. 1. Simple companders are un- 
able to respond instantaneously to 
a fall in signal level, giving rise to 
obtrusive changes in noise level. 

is high whilst the signal is of a low level 
and thus the noise can be clearly heard. 
This is a serious shortcoming of the 
simple compander because a noise level 
of varying amplitude which is pumped 
up and down by the signal level has a 
greater annoyance value than a steady 
noise level. 

Fortunately the effect of this noise 
pumping can be subjectively reduced by 
including signal pre -emphasis before 
compression and de- emphasis after ex- 
pansion. This is the method adopted by 
dbx Inc and by the system presented 
here. In this particular design a pre - 
emphasis of + 12dB starting at about 
500Hz is used. This does not eliminate 
noise pumping but reduces the high 
frequency noise by 12dB and renders it 
inaudible under normal listening condi- 
tions. On compression this 12dB lift 
becomes 6dB which is passed to the tape 
recorder. 

Now unfortunately if one is recording 
at levels of about -10 to 0 VU there is 
very little headroom until tape satura- 
tion is reached and even less at the 
higher frequencies. Thus 6dB lift at 
frequencies above about 2kHz could 
very easily lead to high frequency tape 
saturation. This may be counteracted 
by including pre- emphasis in the signal 
detector path as shown in the system 
block diagram. The particular design 
here uses a detector pre- emphasis of 
+20dB starting at about 1.6kHz, in 
common with the dbx system. Curve 
(a) of Fig 2 shows the signal pre - 
emphasis whilst curve (b) shows the 
overall frequency response of a com- 
pressor combining the two amounts of 
pre- emphasis. At frequencies above 
about 2kHz the recorded signal level 
actually reduces. 

A further problem akin to noise pum- 

m 
J 
w 
> 
w 

J 
(.9 
Vf 

B 

f/ (, 6 

a 

2 
(c) 

b) 
U 

x x 

ty 2 

4 

6 

100 k 

FREQUENCY (Hz) 
10k 

Fig. 2. Effect of noise pumping is 
reduced by using pre -emphasis 
(curve a) prior to compression and 
corresponding de- emphasis on 
expansion to reduce h.f. noise by 
I2dB. Possibility of tape saturation 
is alleviated by adding 
pre- emphasis in the detector path, 
as in the dbx system, giving 
combined result of curve b. Low 
frequency pre- emphasis, included 
in curve c helps to reduce 
audibility of hum signals. 

(a) 

(b) 

Fig. 3. Variable -gain circuit in 
compressor (a) and expander (b) 
provides signal current into the 
op -amp whose amplitude is 
proportional to the average of the 
current flowing in the rectifier circuit. 
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State of the art cassette tape decks 
costing say, £700, can offer a dynamic 
range of about 60dB, but a more realistic 
figure for machines which the majority 
of us are able to afford is about 45 -50dB. 
As the signal -to -noise ratio of good 
quality discs played using high quality 
electronics can be about 60dB, f.m. 
broadcasts can be as good as 70dB, and 
live material can have a dynamic range 
exceeding 100dB, one must ensure that 
programme peaks do not cause tape 
saturation, thus losing the lower end of 
the dynamic range amongst the noise. 

This problem has been addressed by 
many workers in recent years and the 
solution, in one form or another, is to use 
signal compression before recording and 
complementary expansion on playback. 
Possibly familiar is the Dolby B system 
for domestic use, providing up to 10dB 
reduction in noise frequencies above 
about 2kHz. Whilst a 10dB reduction is 
certainly worthwhile the remaining noise 
is still audible when listening at realistic 
sound levels. A more recent system, 
introduced by dbx Inc, yields 
improvements of 30dB and subjectively 
reduces noise to below audibility. 
Excellent though it may be, the system is 
still very expensive and so a circuit was 
designed with the aim of approaching 
the dbx performance but which was well 
within the scope of the amateur 

Compressor 

IPreemphasis 

v c a 

Expander 

IAveraging 
rectifier 

constructor. 
The circuit achieves noise reduction by 

wideband compression and expansion. 
The compressor contains a voltage 
controlled amplifier (v.c.a.) whose gain is 
inversely proportional to the average 
value of its output voltage, i.e. 

k, k, 
G Vot(aV) GVin(aV) 

/ k, K 

G-IVin(aV) 

Tape 
recorder 6 VCa 

A,eraging 
-ed itier 

Deemphasis[.... 

The gain of the v.c.a. is controlled by the d.c. 
output of an averaging rectifier stage whose 
output is proportional to the average value 
of its alternating input voltage. If input Vin 

changes by, say, + 20dB then the gain will 
change by -10dB thus the output will 
increase by only + 10dB. Square -law 
expansion is the exact complementary 
process. i.e. G = k2 x Vin() 
thus an input change of 
+ 10dB will cause the gain to increase by 
+ 10dB and the output to increase by 
+ 20dB. 

ping is that of hum pumping. This arises 
when the playback signal from the tape 
recorder contains an audible hum corn- 
ponent. This hum signal will also be 
pumped up and down in level by the 
signal. Now whereas a high level signal 
will effectively mask a high frequency 
noise component the same is not true 
for a low frequency noise component 
(hum) hence hum pumping is subjec- 
tively even more annoying than h.f. 
noise pumping. This problem is eased by 
the use of low frequency pre- emphasis 
and curve (c) in Fig. 2 shows the overall 
compressor frequency response of the 
final circuit. Note that the end -to -end 
frequency response of the compressor 
and expander combination is flat since 
their frequency responses are comple- 
mentary to each other. 

In any compander system the band- 
width of signals presented to the device 
which measures signal level and hence 
controls signal gain should be the same 
in expand mode as in compress mode. 
From any high quality music source the 
bandwidth could be up to 20kHz whilst 
a low quality cassette tape recorder may 
have a bandwidth of only 10- 12kHz. 
Such a mismatch means that the signals 
seen by the rectifier circuit are not 
identical on record and playback. Since 
most of the energy of music signals is 
contained in frequencies below 10kHz a 
20Hz- to -10kHz bandpass filter is in- 
cluded in the signal feed to the rectifier 
to prevent this bandwidth mismatch. 
The lower filter frequency of 20Hz en- 
sures that subsonic signals such as 

turntable rumble or acoustic pickup 
from passing heavy oods vehicles do 
not cause rectifier mistracking. 
The compander integrated circuit used 
is the Signetics NE570 which contains a 
stereo pair of compander circuits. Each 
half of this chip contains an operational 
amplifier, .a variable gain cell and an 
averaging rectifier circuit. The variable 
gain cell can be thought of as the v.c.a. 
but it provides a signal current into the 
summing node of the op -amp whose 
amplitude is proportional to the average 
amplitude of the signal current flowing 
into the rectifier circuit. The relation- 
ship, with symbols as in Fig. 3(b), is 

Vin(av)vin 
70pA XR)R¿ (1) 

The basic configuration of the NE570 in 
both compress and expand modes is 
given in Fig. 3. In compress 

Vin =Z3110 (considering magnitudes only) 

and V,n in equation 1 becomes Vont(comp) 

Z3Vo,t(av)Vout 
70pAxR,R2 

If we write Vnt =GVin 

then Von, 7Op.AxR1R2 

Vin Z3GVin(av) 

I .'.G= OpAxR,R2+h 

kZ3Vin(av) / 

which is a square -root compression law. 

and, V 
Z3V,n()V,n 

In expand, ot=Z3Joc- 70pAxR,R2 

or Vn t(, )- 70pAxR1R2 
which is square -law expansion. 

Z3Vin2(av) 

IN THE EXPAND MODE the output 
noise of the NE570 is about 20µV and the 
maximum signal output available is 
around 5V r.m.s. (2V r.m.s. in compress). 
Thus the available dynamic range of 
this chip is in excess of 105dB. To take 
maximum advantage of this very good 
figure an input amplifier stage in the 
form of an LM381 low-noise chip is used 
to drive the NE570 at fairly high levels 
on playback see Fig. 4. Resistors R4 and 
R3 bias the output voltage to about half 
supply voltage. The configuration 
chosen also allows the gain in playback 
and record modes to be changed very 
easily. The value of R1 was chosen to 
suit my hi -fi set up and allows a maxi- 
mum input signal level in compress 
mode at any frequency of 2.0V peak. 
And the value of R2 was chosen to suit 
my tape recorder when playing back 
signals recorded at -10 to -6VU. In 
the expand mode the absolute maxi- 
mum input signal is 300mV peak. 

Referring to Fig. 3 the complex 
impedance Z3 is realised in Fig. 4 by R5, 

R6 and C7. These components provide 
the signal pre- emphasis as follows. At 
low frequencies C7 is virtually open 
circuit and Z3 is 100kS2. As frequency 
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increases the reactance of C7 decreases 
and gradually shunts R5 with R6, until at 
high frequencies C7 is virtually a short 
circuit. The h.f. impedance of Z3 is then 
33k12 in parallel with 100kS2 (25k11) i.e. 
12dB lower than the low frequency 
impedance. Hence the 12dB pre - 
emphasis prior to compression and 12dB 
de- emphasis after expansion. The value 
of Z3 was chosen so that the average 
gain of the NE570 at the signal levels 
involved was approximately unity. 
Thus on switching the noise reduction 
system in and out there is little or no 
difference in output level. 

The NE570 is d.c. biased with R7 and 
R8 with a.c. feedback being returned to 
ground by C8. 

Input offset currents in the variable - 
gain cell can cause even -harmonic 
distortion which can be trimmed out if 
desired; it is quoted as typically 0.3% if 
pins 8, 9 of IC2 are left unconnected. 
Provision is made on the p.c.b. for R9, 
R10 and the pre -set resistor which can be 
included to trim the distortion down to 
0.05%, given a distortion meter to set up 
this adjustment. 

Capacitor C10 is the rectifier 
averaging capacitor and itS value de- 
termines the transient response of the 
compander. The value of 3.2µF was 

replay 
amplifier 
output `-1 

exp 

Sw1 

6V comp. 

+ 22V unreg 

in 

Sw 

NF4-12V 

330 /W 

6V 
40mA 

NF2-6V 

NF2-6" 

OV 

+22Vreg 

21.12 33k 

RLB1 

0-11 
C2 R1 comp. 

record 2 100k 
input N 

socket 

13 
OV 

1¡2 LM381 

Fig. 4. In this circuit of one 
channel i.c. pin numbers are 
given for both channels. 
Electrolytic capacitors are 
25V types while 100n,68nF 
capacitors are C280AE 
series. 
Resistors: %watt low -noise 
carbon or metal oxide. The 
10k and 20kS2 resistors 
feeding the rectifier cell are 
ion -implanted onto the chip. 

C 

1oN 

50k 

OV 

0v 

determined by experiment only and was 
found to suit the type of music which I 

most often listen to (pop with some 
lighter classics). You may of course, 
choose other values to suit your own 
preferences. 

Resistors R12 and R13 are included to 
refer the a.c. signals to ground so that 
on switching between in and out, or 
between compress and expand, large 
d.c. changes are not passed on to the 
output resulting in loud "thumps ". 

The rectifier bandpass filter and pre - 
emphasis are realised by IC3, a quad 
op -amp, also a fairly conventional 
voltage -controlled voltage source type 
of active filter. Resistors R24, R25 and Rig 
bias the filter output voltage to half 
supply voltage. 

Components R21, R22 and C16 provide 
rectifier pre- emphasis. At low frequen- 
cies C16 is open- circuit and the closed - 
loop gain of IC3b(d) would be R23/ 
(10+ 100)kS2. At high frequencies C16 is 
short- circuited and the gain is R23/101(9, 
i.e. 20dB higher. 

Signal pre- emphasis at low frequen- 
cies is produced by C11 in conjunction 
with R11 and the internal 2OkS2 resistor. 
Resistor R26 limits the maximum l.f. 
pre- emphasis to 12dB. In compress, this 
network controls the feedback current 

exp. 

R13 100k 

OV 

RLA1 

R23 

56k 

14 3 

1/4 MC 3403 
or LM324 

C17 

2» 2 

3 

3 
12 

22 

10k 

C16 

-H 
1n 

R21 
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via the AG cell and in expand the net- 
work controls the input current to the 
NE570 op- amp.ComponentsR11,C1L, R26, 
provide l.f. pre- emphasis in the com- 
press mode and l.f. de- emphasis in the 
expand mode. If you find that hum 
pumping is still a problem experiment 
with different values of C11 and R26, 
according to how much hum is present 
in the tape recorder playback output. 

The lowish value of C9, in conjunction 
with the low values of R14, R15 forms a 
high pass filter (f0 20Hz) to remove the 
change in direct voltage which occurs 
at the NE570 output pins when the gain 
changes. This does not affect the l.f. 
signal frequency response however, 
because C9 is within the feedback loop 
around the NE570. 

I chose to use flat p.c.- mounting NF- 
type relays by Thorn or National 
Panasonic to achieve signal switching 
between compress and expand mode 
and to switch the processor in and out 
of circuit. Multipole switches, other 
types of relay or even semiconductor 
switching may be used, but the 
p.c.b. design accepts only the NF relays, 
however. It is advisable to use separate 
power supply and earth return leads for 
the relays. The relay coil current is 
about 40mA and this will avoid small 
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eb..) 

Noise Reduction System 
O D. L Harrison 1978 

:.<aI1v1uti!, I 
.1-i 

. 

D.L.Harrison 
Noise Reduction System 

Double-sided glass fibre printed boards 
are available from the author at 22 
Chandos Drive, Martlesham, 
Woodbridge; Suffolk 1P12 4TA at £3.50 
inclusive. NE570 i.c. costs £4.95 from 
the same source. 

Board holes are 0.8mm dia. except 
mounting holes (3.5mm), 
potentiometer holes (1.3mm), and 
relay, terminal connections and power 
supply components (1mm). 
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LO o 

NO 

2000» 

a+45V 
C19 \ R27 +30,' 

11 

470 1/2W 
1000» 

+2 

1/A 50V 

! C20°1000Y 

= 

Existing tape recorder circuitry Included on p.c b. 

clicks being heard due to transient vol- 
tage drops in the signal earth line. 

A possible power supply circuit is 
show in Fig. 5. As my system was to be 
built into an existing tape recorder 
I used its existing mains transformer and 
rectifier. The transformer secondary 
provided about 17V r.m.s. on load and 
could easily cope with the extra loading. 
The circuit consumes about 20mA, the 
relays up to 80mA and the voltage 
regulator another 5mA. The rectified 
output voltage on the reservoir capaci- 
tor of the tape recorder was about 22V 
d.c. on load. A voltage doubler circuit 
was used to obtain a voltage of about 
+ 45V. The voltage applied to the L123 
voltage regulator i.c. is dropped by R27 

and limited under no -load conditions by 
Z1 and Z2 to about 30V. The ratio 
(R28 + R28)/R29 determines the output 
voltage. The p.c.b. design includes the 
power supply components to the right 
of the broken line in Fig. 5. The current 
through, and the voltage drop across, 
the L123 are sufficiently low for there to 
be no need to heatsink it. 

Precautions 
When a music signal is compressed, 

regardless of whether pre- emphasis is 
used or not, its tonal balance is 
dramatically changed. This is because 
higher frequency components of the 
signal for example cymbals, wire brush, 
etc., in general contain less energy than 
the low or mid -range frequencies. Be- 
cause of their lower amplitude, when 
passed through a compressor they will 
be amplified more, relative to the lower 
frequency instruments, when there are 
no other high level signals present. This 
is confirmed by listening to a com- 
pressed music signal, even without pre - 
emphasis, when it sounds extremely 
bright and toppy. When recording a 
compressed signal, therefore, the pro- 
blem of h.f. tape saturation is made even 
worse because there is now a greater 
proportion of high frequencies to deal 
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Fig. 5. Printed board design 
includes the power supply 
components to the right of 
the broken line of this 
suggested circuit. 

T22I 

with. This has the effect of making the 
waveform even more peaky in nature. If 
the tape recorder VU meters are of the 
simple averaging type instead of peak - 
responding then recording at levels 
which cause the VU meters to peak at 
OVU may well cause h.f. clipping. This 
causes high frequency instruments to 
sound rather like two sheets of 
glasspaper being rubbed together! I 
found it necessary to record at levels 
not exceeding -6VU. This is no disad- 
vantage because the noise reduction 
obtained is sufficient to ensure that tape 
noise is still inaudible, even when 
recording at these lower levels. Indeed 
the frequency response will almost cer- 
tainly imp/rove by recording at lower 
than normal levels. Determine the opti- 
mum record level and adjust R2 to alter 
the gain of the LM381 stage. This com- 
pensates for lower or higher output 
voltages from the tape playback 
amplifier.f] 

Come and see us 
at "Breadboard '78" 

Wireless World will be taking part 
in "Breadboard '78 ", an exhibition 
of electronic "kits and bits" to be 
held at Seymour Hall, Seymour 
Place, London W1, November 21- 
25, from 10 a.m. to 7 p.m. each day. 
Admission price is £1.00 (students 
70p). Readers will be welcome at 
our stand, No. B4. 

Breadboard survey p.91 
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INTERNATIONAL 
VI EWDATA /TELETEXT 
STANDARD 
In the August issue of Wireless World, I read 
a report entitled "Systems rivalry for inter -' 
national viewdata and teletext." I am very 
interested in this report, in which I have 
found serious mistakes. These may lead your 
readers to a complete misunderstanding of 
what really happens and I hope you will 
publish some clarifications and corrections: 
the high quality of your public and the 
international reputation of your journal 
deserve more consideration than is shown in 
this anonymous report. - 

First, it is useful to recall that an inter- 
national standard for a communication ser- 
vice is not issued from one national body or 
from one country. It comes from long dis- 
cussions in international organizations such 
as EBU and CCIR for broadcast services and 
CEPT and CCITT for telecommunication 
services. The ISO may also be involved when 
data processes are concerned. Every country 
may take part in these discussions and pro- 
pose its national solution as an example in 

order to reach a compromise, acceptable at 
the international level. There is no "systems 
rivalry" in this fact but international co- 
operation between administrations from 
which progress may come. 

This does not preclude, unfortunately, 
competition between industries, and it is 
often a temptation for them to try advancing 
their own products as internationally 
standardized equipment. This is not the case 
for CCETT, which is a little study centre of 
French broadcasting and telecommunication 
administrations (and not a massive research 
centre as is said somewhere in your report). It 
is one reason why. at the Rennes meeting in 
late January this year, a compromise was 
found, compatible with present viewdata and 
with significant differences from the present 
Antiope. The fact is that French and German 
representatives said that they prefer to lose 
money now, keeping present systems for 
experimentation only and awaiting an in- 
ternational agreement to develop the de- 
finitive one. Unfortunately, the agreement 
obtained in Rennes between the three par- 
ticipants was unhappily no longer supported 
by the UK administration (probably due to 
some pressure from industry which sup- 
ported the Ceefax /Oracle development) and 
the proposal made by the German Bundes- 
post and the French Administration to CEPT 
was then modified at Darmstadt in a manner 
that gave better compatibility with existing 
standards and a lower compatibility with the 
viewdata system. It has been, since then, 
supported by six European administrations 
and forwarded to CCITT and ISO. 

This common CEPT proposal keeps the 
original principles of the Antiope system 
presently exploited on broadcast and in 
interactive operations with enhancements 
due to contributions of other countries. It 
appears as an important step towards an 
internationally agreed standard. The Munich 
demonstrations for CCITT Study Groups I 

and VIII were of the present experimental 
Antiope standard and, of course, not of the 
proposed one. They did not suffer from a 
communication breakdown, as said in your 
report, but the demonstration given for 
Study Group VIII did suffer from the effects 
of a nice wine party kindly offered to dele- 
gates by the German Post Office! But that is 
another story. 

Another clarification should be made. A 

report and contributions have been written 
by CCETT showing that, with the Antiope 
system or according to its philosophy, a twin 
character set is enough for all CEPT and EBU 
countries. A BBC report from John Chambers 
shows that with the teletext system it should 
bè necessary to use seven character sets, and 
a GPO contribution. to ISO claims the need 
for three character sets. But this is a minor 
error of your report: the box describing the 
Antiope system is full of such errors and 
confusions between the system at present 
used and the proposals made for inter- 
national discussion. We would be very 
pleased to have the opportunity to describe 
in detail for your readers either the present 
Antiope broadcast or interactive system or 
the present state of proposals for a European 
standard. We consider that they deserve a 
complete treatment rather than such a 
polemic. 
B. Marti 
Centre Commun d'Etudes de Télévision et 
Télécommunications (CCETT) 

Rennes 
France 

Editor's note: CEPT stands for Conférence Europ- 
éenne des Administrations des Postes et des Télél- 
communications. 

F.M. TRANSCEIVER 
SYNTHESIZER 
The use of a 10.7 MHz crystal in the 
CA3089/HA1137 quadrature detector for 
n.b.f.m. most certainly does work and not as 
your correspondent J. D. Stumbles suggests 
(September Letters). In my own 2m syn- 
thesized transceiver which was built from an 
American ham radio article, I found that the, 
usual LC circuit in this application was 
useless, being very unstable and subject to 
drift. This can easily be seen with the use of a 
centre zero meter connected between pins 7 

and 10 (with the usual 4.7kS2- 5.6kí2 series 
resistor). Tuned to a steady signal, the 
pointer goes from one side to the other as the 
quadrature LC tuned circuit drifts. Now, the 
use of the crystal completely eliminates this, 
but the secret is to damp the crystal with 
about 4.7kS2 in parallel with it. It will be found 
that the choke shown in the original article 
(between pins 8 and 9) must be replaced by a 
very small capacitor, typically 1pF. In my 
case I used 1/2 inch of twisted wires. In fact 
the crystal may not act exactly on 10.700 
MHz as the circuit capacitance will more 
than likely differ from the crystal design 
shunt capacitance of 25- 30ptr. This usually 
gives rise to no problems unless the use of a 

centre zero meter is used, and is largely 
academic. 

Of greater concern is the well known 
property of this i.c. that with a high gain front 
end, or the use of a pre -amp, the squelch 
facility does not work. This can be overcome 
with an external squelch amplifier, and 
several circuits have been published lately 
(see recent editions of Radio Communica- 
tion). 

The CA3089/HA1137 is quite capable of 
giving good results with n.b.f.m., and with .a 
narrow filter and CA3089 I have plenty of 
recovered audio, and a stable receiver demo- 
dulator. 
Stephen J. Gilbert G30AG 
Manchester 16 

V.H.F. FREQUENCIES 
I read with interest 'Cathode Ray's' con- 
tribution to your September issue and noted 
in particular his reference to the benefits for 
v.h.f. broadcasting if more of the 88 -108 MHz 
band is made available for the purpose of 
broadcasting. While he is, of course, right in 
referring to this as in some sense a broad- 
casting band, in view of its general designa- 
tion as such within the ITU I really must 
point out that very many very large mobile 
radio users in this country currently have 
assignments in this frequency range for 
p.m.r. You will, of course, appreciate that not 
only would we view with horror the loss of 
any part of our currently available spectrum, 
but mobile radio users generally are ex- 
periencing greater difficulty in securing what 
we would consider appropriate assignments 
from the Radio Regulatory Department of 
the Home Office, and we are, therefore, 
pressing for considerable additional spec- 
trum to be made available to us. 

I would not want to propound a dog in the 
manger attitude. I think we all realise that 
there is a legitimate claim on spectrum for 
many different uses and broadcasting is quite 
demonstrably one of them but we do have to 
learn to live with each other and any 
significant changes can only be made over 
quite a long term, otherwise the cost impli- 
cations for many p.m.r. users are frightening. 
M. S. Hicks 
Greater Manchester Transport 
Manchester 

A.M. BROADCAST 
RECEPTION 
While having no quarrel with the sentiments 
expressed by 'Cathode Ray' (September 
issue) on the lack of programme choice 
offered to v.h.f. listeners, I should like to 
challenge his (and, it seems, just about 
everyone else's) assumption that a.m. recep- 
tion in the medium -frequency broadcast 
band need always be as poor as it usually is, 
and to press for a.m. quality to be taken more 
seriously by broadcasting authorities and 
receiver manufacturers alike. 

This band is usually dismissed as hopeless 
for quality reception because it is horribly 
congested - which it is, but only at night. 
During the day, at all the locations in the UK 
and Europe that I have visited, I have never 
counted more than half a dozen strong local 
transmissions and at most twenty more 
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distant ones, on a typical domestic receiver. 
Between them, there is more empty spec- 
trum, proportionately, than in the v.h.f., 
broadcast band. I would therefore submit 
that there is a strong case for increasing the 
transmitted bandwidth of medium frequency 
transmissions to 13.5kHz during the hours of 
daylight, consequently radiating a very small 
amount of energy into the two adjacent 
channels on either side of the allocated 
,frequency. Since the benefits of the wide- 
spread (but fortunately not universal) prac- 
tice of eliminating audio frequencies above 
5kHz are only fully conferred on those few 
receivers whose selectivity already intro- 
duces a comparable degreee of sideband 
cutting prior to the detector, adjacent chan- 
nel interference is unlikely to be any worse 
than it is at present for the vast majority of 
listeners. Indeed, I should be surprised to 
hear of instances where listeners, tuned to 
their local programmes during the hours of 
daylight, are suffering this form of inter- 
ference at all, since co -sited transmissions 
are invariably well spaced along the band. 

This would involve, of course, acceptance 
by transmitting authorities and receiver 
manufacturers that the proper organisation 
of medium- frequency broadcasting consists 
of producing not one inevitably unsatisfac- 
tory compromise between day and night- 
time reception, but two distinct approaches 
optimised for two completely different sets of 
circumstances. This has never been accepted 
by domestic broadcasters - planning still 
takes place on the basis that only the ground 
wave is to be trusted and the sky wave is just 
a damned nuisance, with the absurd result 
that, for instance, it is easier in many parts of 
Scotland to receive Deutschlandfunk than it 
is to hear the BBC, after dark. 

Given that an improvement in bandwidth 
is quite feasible during the daylight hours, 
let's also do something about the signal -to- 
noise ratio. First, consider spending half as 
much as your three -element cost on a long 
piece of wire and a few insulators, and admit 
that a ferrite rod is not the last word in 
aerials.) As far as dynamic range is con -. 
cerned, it is generally accepted that a good 
deal of compression is advantageous on a.m. 
radio - but why not standardise the charac- 
teristic, and introduce corresponding de- 
compression on up- market receivers? It is 
saddening that a.m. has been largely ignored 
in experiments on noise reduction when it 
obviously is in much greater need of it than 
its f.m. counterpart. 

Receiver manufacturers ought to tear 
themselves away from the esoteric delights 
of designing even more spectacular f.m. 
receivers, the advantages of which are un- 
likely to be appreciated by the user, whose 
transmissions do not exceed broadcast 
standards even if his tuner does. How many 
hi -fi manufacturers dare publish the recov- 
ered frequency response and distortion fig- 
ures for the a.m. sections of their equipment? 
How many reviewers comment on the a.m. 
performance of this equipment, except in a 
couple of lines vaguely indicating whether it 
is any better or worse than usual? How good 
is 'usual'? I have yet to come across a 
chrome -plated state of the art whose a.m. 
performance stands comparison with the 
Quad a.m. tuner, which is now a dated de- 
sign, surely easy to improve on with modern 
devices and techniques. 

It is not beyond the wit of man to design, at 
no great cost, an a.m. receiver with switch - 
able bandwidth for day and night -time 
reception, low- distortion detection, a sens- 
ibly engineered audio response and (broad- 

casters willing) noise reduction, which would 
surely result in a.m. being weccomed as a 
useful additional service, instead of tagging 
along as such a poor relation of f.m. as to be 
worth little time or trouble. 

Nor, I venture, is it impossible to reduce 
interference from television timebases, 
fluorescent lights, thyristor dimmers, etc. If 
the legislation we have is not adequate to 
deal with such problems it should be 
strengthened, and if it is adequate, it should 
be enforced more thoroughly. Right now, 
using an inexpensive but high -performance 
receiver', I can enjoy reception of certain 
transmissions which would astound those 
who cringe at the very thought of listening to 
an a.m. broadcast. And even if no -one will 
soil their hands trying to improve it, 
medium -frequency broadcasting will be with 
us still, for better or worse, in the foreseeable 
future. 
Norman McLeod 
Brighton 
Sussex 
Reference 
1. J. W. Herbert, 'A homodyne receiver', 
Wireless World, September 1973, pp.416 -419. 

Editor's note: Readers may like to consider the first 
part of this letter in relation to the discussion in 
"The UK wavelength changes" by G. H. Sturge of 
the BBC elsewhere in this issue. 

EUROVISION LINKS 
In your somewhat facile dismissal of Eurovi- 
sion programming (July issue, page 50) you 
imply that "football matches, 'It's a Knock- 
out' and ... the Eurovision Song Contest" do 
not merit the retention of international 
television links. As is well known, these 
programmes are among the most popular 
shown on British television. 

In addition, you ignore the thrice -daily 
Eurovision News Exchanges, from which the 
UK broadcasters obtain many of their news 
items and to which they make a valuable 
contribution, not to mention many other 
programmes that do not fall into the three 
categories mentioned. 

I venture to suggest that you try pulling 
the plug on the Olympic Games in 1980 to see 
whether the television public share your 
opinions (or even your sense of humour). 
R. Gressman 
Technical Centre 
European Broadcasting Union 
Brussels 

THE NAKED 
MICROPROCESSOR 
Although I wholeheartedly agree with Mr 
Parr's comments about software develop- 
ment and maintenance (Letters, August), I 

feel I must challenge his view that micro- 
processors will remain essentially "naked." 

Microprocessors were indeed developed as 
programmable logic, but it has become 
abundantly clear that the architecture of the 
first ones does not readily support develop- 
ment of large and complex programmes, 
particularly, when written in machine code. It 
is interesting to note that the 16 -bit micro- 
processors currently under development by 
Intel, Motorola and Zilog all have much more 
sophisticated architectures which are not 
only much closer to those found in "con- 
ventional" computers but which also make 
the job of high level language implementa- 
tion much. easier. 

The rapidly decreasing cost of both hard- 
ware and software is likely to be crucial to 
the development of more complex systems. 
Hardware, particularly memory, is coming 
down in price constantly and there does not 
seem to be any likelihood that this trend will 
stop soon (although it might be slowed down 
by another "memory famine "). Software is 
also very cheap due to the sheer size of the 
market and there are signs that as this 
expands the prices will fall considerably 
,lower. 

There is also an increasingly large number 
of high level languages available: PL /1, 
CORAL 66, Micro COBOL, etc. This diversity 
means that it is easier to find software tools 
suited to the job in hand rather than con- 
structing one's own or doing without. 

It is to be hoped that the naked micro- 
processor will not be with us for very much 
longer; it has already donned underwear and 
soon it may be dressed, in stout winter 
clothing, to meet the storm of problems, the 
howls of which can already be heard! 
M. R. Barrett 
Hextable 
Kent 

ARE YOU SITTING 
COMFORTABLY? 
"I have a dream about the future. I see the interior 
of a living -room. The wide windows are formed 
from double panes of glass, fixed and immovable. 
The conditioned air is fresh and warm. Old - 
fashioned people would feel uncomfortable without 
the fire and fireplace, others might miss the raucous 
brown box we used to call "the wireless ". 

But flush against the wall there is a translucent 
screen with numbered strips of lettering running 
across it. The lettering spells out titles which read 
like newspaper headlines. These are the titles, 
describing the many different "broadcasting" 
programmes which can be heard by just pressing 
the corresponding button Television pro- 
grammes are set apart - even as I run my eye down 
the titles some have changed, showing that a new 
item has superseded the old I lower myself 
into a chair and press the proper numbered button 
on a remote control panel place conveniently 
beside me Tonight is the television premiere 
of a new English comic opera - I must get my 
dinner soon or I shall miss the curtain, otherwise I 
would stay to see the end of the tennis. But I shall 
get the result in my house newspaper tomorrow ... 
.. Printed while I sleep, by a machine in the lobby ". 

In these quotations from his book The 
Power Behind the Microphone (1941) P. P. 
Eckersley, Chief Engineer of the BBC, 1923 to 
1929, was dreaming of something which he 
admitted was "too expensive for practical 
realization ". 

Now that we are once again dreaming of 
the future ( "The Paperless Revolution," WW 
July 1978, p. 38) I believe that such "dreams" 
should be based upon our human limitations. 
Eckersley remarked upon "The control panel 
conveniently beside me ". This is where I 
must disagree with Mr Cawkell: sitting at 
and concentrating on his "consumersole" is 
not going to be a pleasure for me, much as I 
will delight in the multiplicity of electronic 
joys that it may bring. The size of the screen 
will surely correspond to the angle of useful 
vision, and the controls must be "con- 
veniently" (ergonomically ?) placed. 

What will our friends the psychologists 
think of sitting all day or even several hours 
at the console? 
G. Beard 
London SW4 
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Telesoftware 
Home computing via teletext 

by John Hedger, Oracle service, Independent Television 

Telesoftware is a name given to a scheme 
for broadcasting computer programmes, 
by means of the teletext service, directly 
into microcomputers built into the 
teletext decoders of tv receivers. The 
television set becomes in effect a 

computer which receives its programme 
instructions by off -air signals rather than 
from a local source. As well as being 
available to the domestic user the service 
could be of value in education, science 
and business. A study by the 
Independent Television Companies' 
Association has resulted in an 
experimental demonstration 
decoder -terminal (shown at the recent 
International Broadcasting Convention), 
which is now being tested on -air. In this 
article the author reviews, the progress of 
the project, and looks at possible 
applications for this new broadcasting 
technology. 

THE WORD 'Telesoftware' was coined 
by W. J. G. Overington, the man who 
proposed the idea. It literally means 
`software at a distance' and refers to the 
transmission of programmes for a 
microcomputer via teletext. Software 
bytes are represented by pairs of 
standard teletext characters, thus 
utilising an existing and well -proved 
transmission technique. 

The standard teletext decoder is, in 
fact, well suited to be adapted to work 
as a small computer. Its character 
generator and associated display 
circuitry can be pressed into service as a 
visual display. It has a page store which 

Fig. 1. Block diagram of ideal 
Telesoftware concept. 

may be used as memory. Even its 
numerical keypad, normally used to 
select teletext pages, can be used to 
enter simple data. With the addition of a 
suitable microprocessor, extra memory 
and other interfacing circuitry, the 
result is quite a powerful stand -alone 
computer, right inside the television set 
itself. 

At this stage, there is no mass -storage 
available, but since all the software for 
such a system can be stored in and 
transmitted from the teletext data base, 
the user only has to select the required 
page(s) containing his desired pro- 
gramme. Once this has been read in, it 
may be loaded and executed by the 
microprocessor, obviating the need for 
expensive storage peripherals or even a 
telephone line. Thus, once the hardware 
has been. obtained, Telesoftware is a 
completely free service. 
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The number of separate computer 
programmes which may be carried by a 
teletext system at any one time is, of 
course, subject to the same limitation as 
the number of normal pages of text: 
namely, that an increase in the number 
of pages causes a corresponding in- 
crease in the time required to gain 
access to any one page. Programmes 
themselves, however, need not be con- 
fined to a single page, and may consist 
of data carried on a number of sequen- 
tially linked pages. The advantage of 
this is that no matter how many 
separate pages are employed in such a 
sequence, the total increase in access 
time on the system is limited to the time 
taken to transmit one page. For this 
reason, all Telesoftware experiments to 
date have been made using this method 
of transmission. 

The original specification 
The Independent Television Com- 
panies' Association has been broad- 
casting Oracle, a teletext news and 
information service, since mid 1975. 
After about one year of operation, ITCA 
were approached by W. J. G. Overing- 
ton with a proposal for a Telesoftware 
system. At ITCA it was felt that the idea 
had some exciting possibilities for Or- 
acle, and in late 1976 Overington drew 
up a provisional specification for 
Telesoftware, based upon the use of the 
Signetics 1650 microprocessor. 

The first specification drawn up was 
somewhat open- ended; deliberately so, 
since this would allow changes to be 
incorporated with little difficulty. The 
primary aim at this stage was to interest 
manufacturers of decoders, broad- 
casters and the computer industry. The 
system proposed was designed around a 
standard teletext decoder together with 
a Signetics 2650 microprocessor, extra 
memory and interfacing logic. 

The main memory used the teletext 
page -store r.a.m. (random access 
memory) already to be found in the 
decoder. This was arranged as two 512 
x 7 bit memory blocks, and would 
allow programmes to be entered as 23 
rows of 32 columns of teletext cha- 
racters. A secondary memory was also 
specified; this being 8K bytes of extra 
r.a.m. storage. There was also a tertiary 
memory. This was intended to act as a 
partial or complete replacement for the 
standard teletext character r.o.m. 
(read -only memory), so as to allow any 
character set to be remotely defined to a 
terminal. 

There was also provision for eight 
toggle switches to be used as an input 
register. An optional control pro- 
gramme, held on erasable p.r.o.m. (pro- 
grammable read -only memory), was 
included, although for cheapness there 
was provision for a control programme 
to be loaded from teletext itself. 

Progress of the scheme 
The first broadcast of Telesoftware (a 
simple programme written by Overing- 
ton) took place during late February, 
1977. Although fairly well reported the 
transmission simply served to provoke 
interest, since the project was still 
embarrassed by the lack of a working 
terminal on which to demonstrate pro- 
grammes. The situation was solved 
towards the end of 1977, when the ITCA 
initiated a study project to design and 
build an experimental Telesoftware ter- 
minal for demonstration purposes. It 
was decided to use for the experiment a 
simplified and somewhat modified ver- 
sion of Overington's original specifica- 
tion. Work began towards the end of 
that year. 

Fig. 2. Mullard teletext decoder module. 
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The ' aim of this project was clearly - 
defined; to produce a terminal capable 
of very quickly demonstrating the con- 
cept of Telesoftware. As a result the 
design was somewhat crude and far 
from the optimum. It was felt that by 
showing in a very limited way what was 
possible with Telesoftware this would 
further stimulate the interest of decoder 
manufacturers and broadcasters who, 
in the future, might continue the deve- 
lopment to á stage where a specification 
for the 'ideal' software system could 
be incorporated as an important exten- 
sion to teletext. Fig. 1 shows how such 
an ideal design might look. 

Compatibility with teletext 
It was realised at a very early stage that 
Telesoftware could not be allowed to 
interfere in any way with the present 
teletext specification - indeed, would 
have to be structured in such a way as 
to remain compatible with modifica- 
tions which might be made in the fu- 
ture. For this reason, it was decided to 
base experimental work upon the use of 
entirely standard teletext transmission 
techniques, using normal characters in 
pairs to represent bytes of programme. 
The redundancy was used in order to 
preserve the integrity of the data using 
the Hamming error -correction techni- 
ques. 

It would in the future be technically 
possible to use some of the extra eight 
rows per teletext page (25 -32) which are 
specified as being available, although 
not capable of being displayed on a 
normal decoder, for the transmission of 
Telesoftware data, thus separating it 
from the normal editorial output. 
Alternatively, if normal pages were to 
be used it might be desirable to set a 
contról bit in Row 00 (the header row) 
so as to inhibit the display of what to the 
viewer of a normal decoder would ap- 
pear as gibberish text! 

Experimental terminal 
The design of the experimental terminal 
consisted of a single add -on board for 
the Mullard teletext decoder module 
(Fig. 2). The new board (Fig. 3) con- 
tained some 45 i.cs, these being made up 
of secondary memory, a temporary 
store, an e.p.r.o.m. to hóld a special 
control programme (to handle data 
storage, to store various system sub- 
routines etc), plus, of course, a Signetics 
2650 microprocessor. The design did not 
incorporate a tertiary memory since by 
this time a foreign language character 
facility was already available within 
teletext. 

With large -scale integration, of 
course, the final design of a terminal 
could be reduced to two or three i.cs, but 
at this early stage discrete components 
were employed as a matter of practi- 
cality. 

The teletext keypad, which would 
normally be used to select pages from 
teletext broadcasts, was also used for 
system control and user data entry. It 
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was of the ultrasonic remote control 
type. 

The main memory was the teletext 
page store addressed by two bytes of 
indirect address, the first pointing to a 
row and the second to a column ad- 
dress. This memory occupied the ad- 
dressing range hexadecimal 2000 to 
3727. The temporary store, which was 
used as a buffer between data in main 
and secondary memory while it was 
validated, was 256 bytes of r.a.m. in the 
range hexadecimal 1F00 to 1FFF. The 
secondary memory was 2K bytes of 
r.a.m. in the range hexadecimal 4000 to 
47FF. 

The control programme was held on 
e.p.r.o.m. and its functions were as fol- 
lows: 
-To accept and interpret commands. 
-To validate incoming data, using 

Hamming techniques. 
-To transfer valid data to secondary 

memory. 
-To re -read data incorrectly received. 
-To go to the start of a programme 

when correctly loaded. 

The whole terminal was contained in 
a standard colour television set. 

The decision to opt for a single 
microprocessor and associated instruc- 
tion set was basically for convenience in 
'this particular experiment. It may be 
that when a final specification for 
Telesoftware is agreed upon it will be 
desirable to transmit programmes in an 
intermediate language rather than in a 
specific instruction set. This would 
.allow different microprocessors to be 
used and enable the system to support a 
high -level language (for example, 
BASIC). A high -level language inter- 
preter would be resident (on r.o.m.) 
within the terminal, leaving only user 
programmes to be transmitted via 
teletext. 
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Fig. 3. Add -on Telesoftware board to go 
with the teletext decoder in Fig. 2. 

It would in any case be unwise to 
specify a single m.p.u. device, since the 
system will undoubtedly have to take 
account of many future developments 
in microprocessor technology. 

Experimental programmes 
A number of simple test programmes 
were developed in order to demonstrate 
and test the basic workings of the sys- 
tem: 

Fig. 4. Display format used in mortgage 
calculation programme. 

MORTGAGE CALCULATION 

<Ordinary repayment mortgage) 

To compute your monthly repayments 
complete the following questionnaire 
using keys O to 9. Key 11 for next line 

SUM BORROWED <up to 99999) £alNR 

INTEREST t Currently 9.75% ) 1111. 0111 

TERM < 5 to 35 years II years 

GROSS MONTHLY REPAYMENTS WILL BE £ 

To start again key 11 

"Test your e.s.p." was a teletext ver- 
sion of a well -known board -game. 
In this case the pattern which the player 
was invited to guess was generated 
randomly by the microprocessor and 
consisted of a string of 4 digits. The 
keypad was used to enter users' guesses: 
The programme was contained in about 
2'/z pages of teletext and intended . 
specifically for demonstration at an 
exhibition. 

"Mortgage calculation" allowed the 
user to define a number of variables in a 
mortgage repayment calculation, and 
the system would compute the repay- 
ment figure. Data for the programme 
was prepared by the Nationwide 
Building Society. (Fig. 4). 

"First -aid" was designed to show the 
possibilities for educational uses of 
Telesoftware. By interacting with his 
terminal, the user can learn basic ele- 
ments of first -aid by means of multiple - 
choice sequences. 

"Insurance quotations service" was a 
programme provided by the Automobile 
Association for the self- assessment of 
insurance quotations for drivers. The 
programme simply asks a number of 
questions about the Proposer (= user!) 
to which he responds again by means of 
multiple- choice answers. The system 
then produces a quotation for car insu- 
rance based on his responses. This pro- 
gramme demonstrates the possibility of 
self -assessment through Telesoftware. 

These programmes, and others which 
are being developed, are primarily in- 
tended to show the various areas of 
future applications for the system. 
Some of these are now discussed more 
fully. 

Video games 
The advantage of Telesoftware games is 
that the user may select from any game 
being broadcast, all of which can be 
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played using the same hardware. There 
is no limitation such as those which are 
found in hard -wired games units of five 
or six games. Even with more sophisti- 
cated conventional games, of the cart- 
ridge type (r.o.m.- based), extra cart- 
ridges have to be purchased to vary the 
games repertoire. With Telesoftware 
every game is completely free of charge 
once the basic hardware has been 
purchased. 

Depending on the complexity of the 
terminal, it would be technically pos- 
sible to incorporate animated games, 
though at present games are limited to 
the display characteristics of the teletext 
format, which lends itself to games 
demanding verbal reasoning rather 
than pure hand -to -eye co- ordination. 
Such games also lend themselves to 
user input via the keypad, though it 
would be a simple matter to provide the 
terminal with one or more games 
'paddles' via an analogue -to- digital 
converter. 

Calculation and programme 
development 
The system can be used for many dif- 
ferent calculator type functions, e.g. tax 
calculations, gas and electricity con- 
sumption, metric conversion. However, 
for some users, a facility for developing 
their own programmes may be required. 
A high -level language such as BASIC 
would support such a facility though an 
extended ("qwerty") keyboard would 
be needed. It is likely that slots for 
extension boards (or simply sockets 
leading to built -in boards) would be an 
inherent feature of a terminal to permit 
the connexion of keyboard, cassette 
recorder, hard -copy printer, etc, in 
much the same way as in a conven- 
tional home computer. 

However, the basic unit would be 
guilt with the more conventional user in 
mind who will probably be content to 
draw from the repertoire of pro- 
grammes being broadcast on teletext. 
The possibility of extending the system 
easily to incorporate more advanced 
facilities could prove of great import- 
ance to educational bodies like the Open 
University, for whom Telesoftware 
could offer significant advantages with 
computer studies, etc. 

Public information 
Telesoftware may be used to provide 
public information of the kind often met 
when dealing with social security 
claims, health education and tax pro- 
blems. All these cases often require 
some degree of assessment. With 
Telesoftware, this can be self - 
assessment - for example, with tax 
problems, a simple question -and- 
answer routine could probably cope 
with assessment of tax allowance 
eligibility. In this respect, Telesoftware 
offers a social advantage over a human 
adviser in many cases, since it seems 
that people are far more truthful and 
uninhibited when 'talking' to a machine 

instead of a human. Also, unlike a more 
conventional computer system, 
Telesoftware clearly has no means of 
storing the users' responses or com- 
municating them to anyone else. This 
ensures security, very important when 
dealing, for example, with the medical 
field. 

Education 
A very large and important field of 
application of Telesoftware will be in 
education and computer aided learning. 
Telesoftware offers two significant ad- 
vantages to the teacher: firstly, it is free, 
and secondly, any number of people 
may use- it concurrently, since there is 
no apparent loading problem with the 
ether!' Quite a number of proved but 
expensive systems already exist for 
computer aided learning, but all rely 
upon costly terminals and hardware, 
and are often used on a time -sharing 
basis, so loading probelms can occur at 
times of peak usage. Also, adult and 
further education could be assisted by 
Telesoftware, since it is as available in 
the home as it is in the classroom. 

The Computing Unit at the Univer- 
sity of Surrey is already deeply involved 
in the computer -aided learning field, 
and is now actively participating in the 
Telesoftware experiments. 

Adult literacy and vocal output 
Telesoftware could be used to provide á 
graded course of literacy for adults. It 
may be possible in the future for the 
terminal to have built into it a simple 
vocal output, using synthetic speech to 
back up written data, though at the time 
of writing the very considerable 
amounts of memory required to support 
this feature are not yet available at 
realistic cost. 

It is also possible for a terminal to 
control a variety of domestic 
peripherals, set up telephone calls, con- 
trol lights, etc. This would be of assist- 
ance to the handicapped and disabled. 
For the blind, teletext type data may be 
rendered usable by an electro- 
mechanical Braille output device of the 
type currently used in special computer 
peripherals. These use a 3 x 2 matrix of 
solenoids to give a tactile output along a 
40- character row, though at present 
they are too expensive for the domestic 
user. 

Telesoftware and the business user 
Although the main use of Telesoftware 
will probably be in the home, there are a 
number of possible business applica- 
tions for the system. One of these is in 
the detection of credit card fraud. Every 
terminal could be constantly supplied 
with the latest list of credit cards known 
to be lost or stolen, via teletext. The 
terminal store is kept constantly up -to- 
date, and at points -of -sale the assistant 
has simply to enter the number of the 
credit card which is presented on the 
numerical keypad. The terminal will 
scan its local store for that number and 

John Hedger has been involved with 
Independent Television's Oracle service 
since it started in 1975. He began his 
career with London Weekend Television in 
an administrative capacity but soon 
moved to programme production where 
he spent some time working on children's 
programmes. Since joining the Oracle 
project he has been closely concerned 
with both technical and editorial develop- 
ments in the service and now has special 
responsibility for associated new techno- 
logy, including Telesoftware and cap- 
tioning for the deaf. 

will report upon finding a match. The 
sales assistant can then take appro- 
priate action. The advantage is that, 
unlike other similar systems, Telesoft- 
ware incurs no running charges, does 
not rely upon a telephone line, and is 
simple and cheap to install. The power 
to instantly update every terminal in the 
country with the latest stolen card 
numbers could be a real aid in preven- 
ting frauds involving credit cards, che- 
que cards, airline tickets, etc, which are 
constantly on the increase. 

The future 
It is expected that with mass - 
production of teletext decoders the ex- 
tra cost of incorporating the basic 
Telesoftware facility will be in the re- 
gion of £50 per unit. With this one 
charge the system clearly shows ad- 
vantages over a wired system in a 
domestic market. However, the limita- 
tions of Telesoftware have also to be 
recognised. It can never, for example, 
allow the user to interrogate a large 
data base for a very small and obscure 
item; it can never order a plane ticket or 
make a hotel reservation. But its in- 
herent advantages of cheapness, 
availability and simplicity make it very 
attractive to the man -in- the -street, who 
may not in reality be able to afford the 
per page running cost of systems like 
viewdata. 

A wired system can, however, benefit 
from an "intelligent" terminal like that 
employed for Telesoftware, by making 
use of it as a front -end processor, 
maximising the use of the telephone line 
and thus minimising the expense. 

With continuing research, the present 
aim is to enable the system to support a 
high -level language, such as 8K BASIC. 
Once this has been achieved, together 
with rationalisation in transmission 
techniques and data reliability, and a 
final specification is agreed, Telesoft- 
ware will be ready to take its place 
among the many other data systems 
which will inevitably compete for user 
time on the domestic television set. 
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Model TCSU1 Soldering Station 

CTC 35 watt - 

The TCSU1 soldering station with either the XTC 50watt -24/26 
volt soldering iron or the CTC 35watt- soldering iron for 
pin point precision and exceptionally last recovery time. 

We have put at least twice as much power into irons which are 

already well known for good recovery time The temperature 
contro l stops them from over -heating, the "fail- safe" electronic 
circuit provides protection even it the thermocouple fails 
TCSU1 soldering station £38.10XTC and CTC irons £14.85 
inclusive of VAT and P & P. 

Model CX -17 watts 

. a miniature iron with the element enclosed first in a ceramic 
shalt, then in a stainless steel Virtually leak-free. Only 71/2" 

long. Fitted with a 3/32" bit. £4.15 inclusive of VAT and PAP, 
Range of 5 other bits available from Y," down to 3/64" 

Model X25 -25 watts 

A general purpose hog also with a ceramic and steel shaft to 

give you toughness combined with near -perfect insulation. 
Fitted with 1/8" bit and priced at £4.15 inclusive of VAT and 
P & P Range of 4 other nits available. 

Model SK3 Kit Model SK4 Kit 

yin -point 
cuickly &efficiently 

with ANTEX soldering irons 

You can now combine fingertip accuracy with strict 
temperature control (within 2 %) at the 0.6mm tip of a miniature 

soldering iron by using the soldering station shown with 
one of the 24volt irons. 

The exceptionally fast recovery time of a miniature iron of 
40watts at the chosen temperature ensures a short exposure 

or dwell time. If your requirements are less demanding, 
one of our ordinary miniature or general purpose soldering 

irons or kits may suit better. 
All our soldering equipment is made in England to strict local 

and international standards of safety. Our name for 
reliability is spreading from all over Europe to the U.S.A., 

to Japan and to most other countries. 

0*000 
Mayflower House, Armada Way, Plymouth, Devon Tel: 0752 67377/8 Telex: 45296 

Certains both the 
model CX230 
soldering iron and 

the stano ST3 
Paced at £5.99 
inclusive of VAT 

and P &P 
It makes an 
excellent 
present tar the 
radio amateur, 
mndelmaker or 

hobbyist 

With the 
model 
X25 /240 general 
purpose iron 
and the ST3 
stand, this kit 
is a most for 
every toolkit in 

the home. 
Priced at £5.99 
inclusive of VAT 

and P. &P. 

Model SK1 Kit 
This kit contains a thwart miniature 
sobering iron, complete with 2 spare 
bits, a coil of solder, a heat sink 
and a bo klel,'How to solder: Priced 
at £6.48 inclusive of VAT and P.& P 

Model MLX Kit 
The soldering iron in this kit can be 

operated Iran any Winery car battery. 

It is fitted with 15 feet flexible cable 
and battery clips. Packed in a strung 
plastic envelope it can be left in a 

car, a boat or a caravan ready for 
soldering in the field. Price £4.83 
inclusive of VAT and P. &P 

-IN=N - 
V Please send the following 

' Please send me the Antex 

Icolour brochure 

I I enclose cheque /P.O. /Giro No. 2581000 

IName 
Address . 

I 3 

Antes Ltd. Freepost, Plymouth PL1 1BR Tel. 0752 67377 
WW -101 FOR FURTHER DETAILS 
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At the end of the test session 
the communications engineer sang 

the praises of our filters. 
"What performance" he said, referring to the 

capability of the Barr & Stroud EF3 Filter System in 
satisfying his signal conditioning needs. He and other 

engineers in many fields are equally complimentary about 
our supporting range of Active Filter Modules and our 

Custom -Built Filter Service. 
We have fully descriptive literature which will 

generate similar enthusiasm in yourself. Use the 
journal reply system or call us, Barr & Stroud Limited, 

(Detp. WW5). Melrose House,4 -6 Savile Row, 
London W1X 1AF. Telephone: 01-437 9652. 
Telex: 261877. 

EF3 Variable Filter System 
Designed on a modular basis to give flexibility in 

use and to match your budget. A plug -in system 
developed for use in labs., test departments, 
anywhere where signal conditioning is required. 

Filter units can be used separately or combined 
to give a wide variety of functions from low -pass to 
band -separate. 

The current pass -band capacity is from d.c. 
to so MHz. 

Active Filter Modules 
The ready -to -use convenience of small, 

encapsulated filter units, each with a basic 
function. No filter knowledge required to 
set up for specific characteristic or cut -off 
frequency. These filters are equally suited 
to the one -off lab. application and the 

large quantity production requirement. 
Available in low -pass, high -pass, universal 

and notch designs with a range of cut -off 
frequencies and attenuation rates. 

Custom -Built Filters 
The basis of our filter activity, this service has 

for 20 years provided solutions to customers 
specific requirements. Based on in -house 

computer facilities and an extensive 
programme library we can design and 

manufacture the filters not provided in 
our standard range. 

Designs can be passive or active 
with cut -off rates up to several hundred 
dB per octave in a frequency range up 
to around 70 MHz. 

adds to your resources 
ELECTRONIC FILTERS. OPTICAL FILTERS. FIBRE OPTICS. 
LASERS. SCIENTIFIC AND MEDICAL INSTRUMENTATION. 

WW -026 FOR FURTHER DETAILS 

www.americanradiohistory.com

www.americanradiohistory.com


WIRELESS WORLD, NOVEMBER 1978 67 

Frequency synthesizers -3 
The generation of wanted frequencies from other frequencies 

by R. Thompson, M I E E 

Parts 1 and 2 of this three -part series 
described the synthesis of frequencies by 
means of addition, multiplication and 
division. This final part covers the 
principles of phase -locked loops as 
synthesizers and presents three solutions 
to specific problems. 

Phase -locked loops 

It has already been mentioned that the# - 
major difficulty with synthesizers is not 
the generation of the wanted frequency 
so much as the rejection of unwanted 
products. The phase- locked loop, p.1.1., 
is a circuit capable of providing highly 
selective amplification, its unique fea- 
ture being its precise and automatic 
tuning. It is because of this feature that 
the p.1.1. is used extensively in frequency 
synthesis. 

Figure 14 shows the block diagram of 
a basic p.l.l. It is simply a feedback 
circuit which controls the phase, and 
hence frequency, of the output with 
respect to the phase of an input signal. 
For steady state conditions there can be 
no frequency error between f; and fout. 
This follows from the action of the 
phase detector which integrates any 
frequency error. There will in general be 
a steady state phase error, though this 
can be made arbitrarily small by in- 
creasing the loop gain. 

The term 'type 1 loop' is sometimes 
applied to low gain loops and 'type 2 
loop' to high gain loops. Strictly 
speaking type 2 loops have zero steady 
state phase error and employ a second 
integrator in the loop. However, it 
should be appreciated that a range of 
performance is available between types 
1 and 2 by varying gain. 

The simplest type of loop has no low 
pass filter. The open loop gain charac- 
teristics therefore take the forms shown 
in Fig. 15(a). The closed loop frequency 
response is also shown and the band- 
width is approximately equal to the 
frequency at which the open loop gains 
equals unity. This follows from the 
action of the feedback which is able to 
stabilise gain at all frequencies where 
the loop gain is greater than unity. The 
6dB /octave slope is produced by the 
integral relationship of phase and 
frequency. 

The loop will be able to track changes 
in input frequency, or compensate for 
voltage controlled oscillator (v.c.o.) 
errors, provided the frequency change 

does not exceed rr /2K,,. This assumes 
that the phase detector saturates at 
phase errors of ± ¶12, as many detectors 
do. Increasing the loop gain K° there- 
fore increases the "hold in" range. 
However, this increases the bandwidth 
as shown in Fig. 15(a) and there is 
therefore a conflict between bandwidth 
and hold in range in the choice of K 

The transient response shown in Fig. 
15(a) is that of a simple CR filter, as of 
course is the frequency response. This 
type of loop is in fact referred to as a 
first order loop since the Laplace 
transfer function has a first order de- 
nominator (giving a simple pole in the s 
plane). 

If the loop low pass filter consists of a 
simple CR filter the transfer function 
becomes second order (giving two poles 
in the s plane). The advantage of intro- 
ducing a filter can be seen from Fig. 
15(b). To a first order, the closed loop 
bandwidth will always be equal to the 
open loop unity gain frequency wo. With 
the added filter therefore it is possible to 
increase K° without increasing the 
bandwidth. The frequency responses of 
the loop illustrate this, although the 
exact shape of the response depends on 
the ratio w1/4)0. The transient response, 
like the frequency response, can exhibit 
overshoots which are characteristic of 
multiple pole networks. 

The time response is characterised by 
a 'natural' frequency, w and a damping 
factor In general, responses with large 
overshoots are highly undesirable and 
we may therefore still have conflicting 
design requirements. Loop gain (for 
accuracy and 'hold in'), bandwidth (for 
filtering) and (for transient response) 
cannot be independently controlled by 
the two variables K and wt. The solu- 
tion to such a design conflict is to use a 
modified CR filter, normally referred to 
as a lead /lag filter. Fig. 15(c) shows the 
filter. The purpose of R2 is to take out 
the effect of C as the frequency in- 
creases. The filter therefore has an in- 
itial 'break' frequency w t when RI = X a 

and 'breaks back' towards a simple 
resistive attenuator when Xe = R2. A 
loop with such a filter is still 'second 
order'. 

The transient response of the loop is 
determined primarily by the open loop 
phase shift around its unity gain 
frequency. Lowering w t below CO o in- 
creases this phase shift towards 180° 
from the 90° shift present with no filter. 

( 

$n 

Kd=volt5/radian Kv= Hz/volt 

phase 
det 

rx vc0 

T 
tout 

Ko =Kd xKv 

Fig. 14. Basic phase -locked loop, in 
which no frequency error can exist 
between fout and fi in the steady 
condition. 

It has been seen that this results in 
decreased damping. Adding the break 
back at w2tends to cancel the increased 
phase shift, its effect obviously in- 
creasing as (.02 approaches col. The effect 
of varying w2is shown in Fig. 15(c). 

The most common type of loop found 
in synthesizers is in fact a high gain 
second order loop. High gain is often not 
required specifically for accuracy but to 
reduce the level of noise generated by 
the phase detector. This detector is 
often a logic circuit producing a vari- 
able width square wave at the compar- 
ison frequency. The components of this, 
even after filtering in the low pass filter, 
will produce phase noise in the output 
signal. A high gain loop will have a very 
small steady state phase error pro- 
ducing very narrow low energy pulses 
at the detector output. Use of such high 
gain means that the filter must use a 
lead /lag network. The filter is in fact 
often in the form of an operational 
amplifier integrator which provides in- 
creased loop gain. 

The loop bandwidth is controlled by a 
simple low pass filter and bandwidths of 
only a few Hertz can easily be obtained. 
When it is remembered that the input to 
the loop can be at high radio frequency 
the unique filtering characteristics of 
the p.1.1. can be appreciated. It can be 
used to separate wanted from unwanted 
signals even when the percentage 
frequency separation is very small. 

The cut -off rate of the loop frequency 
response is only 6 dB /octave when a 
lead /lag filter is used. This can be in- 
creased at frequencies substantially 
greater than wó without altering the 
basic characteristics of the loop. In 
synthesizers this is often done to reduce 
comparison frequency noise generated 
in the phase detector which cap 
modulate the v.c.o. 

The 'hold in' range of the loop 
represents the range of frequency 
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(c) 

wo 

(n) 
w 

which the loop can track once phase 
lock has been established. The maxi- 
mum frequency error for which the loop 
can acquire lock is called the 'pull in' 
range. This is never greater than the 
'hold in' range and even with this range 
acquisition can take very long times. 
High gain second order loops are parti- 
cularly bad in this respect. Because of 
this types of acquisition problem p.l.l.s 
sometimes use a subsidiary frequency 
discrimination to provide coarse tuning 
correction. Once phase lock is esta- 
blished the frequency discriminator ac- 
tion cart be ignored. 

Synthesizer circuits 
Having looked at four basic types of 

"building block "; addition, multiplica- 
tion, division and the p.1.1., we will now 
consider their combined application in 
frequency synthesizers. The basic 
requirement of a synthesizer is the 
generation of one frequency from an- 
other and this can be stated as: 

f2/.f 1=X/Y. 

Fig. 15. Characteristics exhibited by 
loops with no filter (a), simple CR filter 
(b) and lead /lag filter (c). Loop gains 
are shown in the left -hand column and 
the associated frequency responses in 
the centre. Corresponding transient 
respose is in the right -hand column. 

where X and Y are rational numbers. 
Synthesis can therefore be achieved 

by the simple cascade of an X -times 
multiplier followed by a Y -times divider. 
Practical realisation in this form is 
limited by the values of X and Y. 

The divider techniques described ear- 
lier allow a wide range of division ratios 
to be achieved with proprietory devices 
operationg at frequencies up to about 1 

GHz. In general therefore it will be the 
realisation of high multiplication fac- 
tors which will impose practical diffi- 
culties. Where p.1.1. techniques are not 
used multiplication factors of greater 
than 5 in one stage are difficult if rea- 
sonable spectral purity is to be 
maintained. The procedure adopted to 

avoid excessive multiplication is to split 
the requirement into the form: 

X /Y =(x /y) (X 1 ±X2 /Yz) 

For instance, if we have a specific 
requirement to generate 2.35 MHz from 
a reference to 3.52 MHz, then: 

(f f 1= 2.35/3.52 = 235/352 
=X /Y 

this can be split into: 
235/32 = (5/32) x (47/11) 

= (5/32) (4 +3/11) 

This synthesis involves a mixer to carry 
out the subsidiary addition as shown in 
Fig. 16. The multiplication terms, 5, 4 

and 3 are all reasonable, but the addition 
of 4 + 3/11 represents a ratio of 44:3 in 
the input frequencies to the mixer. As 
explained earlier unwanted frequencies 
generated in the mixer give upper and 
lower bounds on the ratio for practical 
filtering. A better factoring is therefore: 

(5/11)(3 + 14/11) 
giving a mixing ratio of 33:14. The mul- 
tiplication factor of 14 can be reduced 
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by a second mixing loop as shown in 
Fig. 16, providing synthesis in the form: 

(5/32)(3 + (1 + 3)/11) 
The requirement has thus been factored 
into a form readily realised with practi- 
cal circuit elements. It can be seen that 
the complexity of the synthesizer is 
dependent on the practical bounds set 
primarily by filtering problems. _ x5 e : 32 -.-+ b 

Phase -locked loops are widely used in 
Synthesizers because their excellent 
filtering characteristics allow very wide 
bounds on multiplication and mixing 
ratios. Before looking in more detail at 
the application of p.l.ls, an alternative 
form of selective filtering is worth men- 
tioning. This is the "triple m ixing" sys- 
tem shown in Fig. 17. 

Highly selective fixed -tune filtering is -+-- x5 : 32 - C 

provided and the auxiliary oscillator is 
used to "scan" the incoming spectrum 
with these filters. Filtering having been 
accomplished, the third mixer cancels 
out the auxiliary oscillator frequency 
together with any associated frequency 
drift. Mixer 2 is used to introduce an 
interpolation frequency, normally an 
incremental frequency which can be 
used to span the separation of the har- x5 
monics in the input signal f ). 

The p.1.1. can also be considered as a 
form of heterodyne /fixed filter system, 
the signal being converted down to zero 
frequency and fixed filtering provided 
by the low pass filter. In its basic form it 
can be used simply as a high grade filter 
in synthesizing loops, allowing con- 
straints on multiplication and mixing 
ratios to be relaxed. More frequently, 
the p.1.1. is modified by the inclusion of a 
divider in the feedback loop as shown in 
Fig. 18(a). When modified in this way, 
the loop stabilises the v.c.o. frequency 

Interpolation at n times the input frequency. The p.1.1. signal 
loop gain is reduced by a factor of n and 
the characteristics of the loop are G } 

modified accordingly. This arrange - max. x 
ment operates as a multiplier, having 
the very important feature that its mul- f tiplying ratio is readily controllable over 
a wide range by proprietory divider 
circuits. It is also "fail safe" on its 
operation, simple harmonic multipliers 
have the problem that the wrong har- 
monic may be selected, particularly 
where high ratios are involved. In syn- 
thesisers, it is normally an advantage to 
have maximum bandwidth, as opposed (a) 

to the p.1.1. being used as a narrow band 
filter of input signals. The wider band- 
width allows cancellation of noise 
generated in the loop, in particular 
v.c.o. noise. Wide bandwidth also 
reduces tuning time. Since the band- 
width must be subtantially less than the 
comparison frequency we have a design 
conflict between low comparison 
frequency for fine tuning increments 
and wide bandwidth for noise and 
tuning time performance. 

The solution of the synthesizer 
requirement F1/F1 = X/Y can be real- 
ised in a simple two -step operation, 
using a multiplying p.1.1. Figure 18(b) 
illustrates the solution to our previous 
example of 235/352. 

11 

f2 235 
11 352 

x235 
f 

352 ? a 

51[3+141 

[ 3+ +3] 

32 - d 

Fig. 16. Evolution of synthesizer to perform basic functions shown at (a). 

Fig. 17. Triple mixing synthesizer. 

(b) - 
3.52 MHz 

: 352 

f 

10 kHz 

: 235 

X 

VCO i 
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f2 = Nf1 

2 35MHz 

Fig. 18. Phase -locked loop multiplier (a) and a p.l.1. multiplier solution to 
the 2.35/3.52 problem (b). 
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Fig. 19. P.l.ls can be used as high -speed dividers by inclusion of a 
multiplier in the loop. P.l.l. at (a) divides by 5. Mixer at (b) reduces 
frequency requirements of divider and (c) shows alternative method. 
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Fig. 20. Methods of achieving wide bandwidth and small increments. 
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The operating frequency of the 
divider circuits is often an important 
constraint on the synthesizer design. 
For this reason, Fig. 18(b) shows the 
division followed by multiplication; 
reversal of this would require the 
divider to operate at over 850 MHz. 
Currently -available dividers in inte- 
grated circuit form have the following 
approximate frequency limits: 

direct variable dividers - 10 MHz 
variable division with "early 
decode" - 25 MHz 
variable modulus prescaler 

- 500 MHz 
fixed prescaling -1500 MHz 

At frequencies higher than this, or as an 
alternative to prescaling techniques, the 
p.1.l. can be used as a high- frequency 
divider by employing a multiplier in the 
feedback path. Figure 19(a) shows an 
arrangement where the reference 
frequency is very high. 

Another alternative used to cope with 
high frequency requirements is to in- 
troduce a mixer into the p.1.1. This 
reduces the frequency handled by the 
divider, such an arrangement being 
shown in Fig. 19(b). The synthesis is 
f2 = f1X / Y + f3, with a maximum 
frequency at the divider of 12 - 13. 

A harmonic of the reference frequency 
can be used and the digital mixer de- 
scribed earlier can be used as a com- 
bined mixer and harmonic multiplier. 
Figure 19(c) shows such an arrange- 
ment. The synthesis isf2 =f1X / Y+ Nf1 
where N is the harmonic of f 1 selected 
by the loop. For example f ( might be 5 

MHz and 12 required to be in the region 
of 56 MHz. The 11th harmonic of f 1 is 
subtracted from f2 in the mixer, giving a 
frequency into the variable divider in 
the region of 1 MHz (the exact 
frequency depending on X and Y). 

As described earlier we have pro- 
blems in achieving wide bandwidth and 
low frequency increments. The vernier 
system uses two synthesizers, offset in 
their reference frequencies so that in- 
crements in frequency are set by the 
difference, as shown in Fig. 20(a). 

In the Tandem system a wideband 
synthesizer produces a low -noise out- 
put while the fine frequency increments 
are achieved via a second synthesizer 
providing the reference frequency for 
the output loop. The secondary loop is 
slow because of the low comparison 
frequency, so tuning is slow when a 
change to that loop is involved. 

The display loop system uses an 
accurate timebase counter to display 
the frequency. When the required 
frequency is obtained the loop is com- 
pleted with correction being generated 
by any variation of the last digit of the 
counter. 

The next article will conclude the series 
with examples of specific designs. 
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\E\X/S OF THE MO\TI I 

64K r.a.m. unveiled by USA 
The race to produce a 64k r.a.m. in volume 
quantities has probably been won by Texas 
Instruments Incorporated. Sample quantities 
of the 16 -pin device, at $125 each (in the 
USA), are expected to be made available in 
October or November. The device has been 
given the designation TMS 6164_ 

The r.a.m., according to reported TI 
specifications, operates from a single 5V 
supply rail. This will make the device very 
attractive when compared with Japan's 
Fujitsu 64k r.a,m. which will require a dual 
rail for +-7 and -2V supplies. A report in the 
American journal Electronics says: In 
achieving its single- supply operation, TI has 
made a significant development in m.o.s. 
design. All 5V m.o.s. devices now on the 
market require a negative supply for 
reverse- biasing the substrate to make irpyts 
and outputs compatible with transistor - 
transistor logic - on -chip circuits called 
charge pumps generate the negative voltage. 
The new r.a.m., however, contains no on -chip 
substrate -biasing circuit - TI designers have 
altogether eliminated the need for negative 
voltages. "Although it is t.t.l.- compatible on 
the outside, the inside is geared more toward 
achieving an optimal speed -power product," 
says G. R. Mohan Rao, who headed the 
design team at TI. "People will be surprised 
when they see how we did it." 

Not only does the new 64k device quad- 
ruple the density of current generation of 16k 
r.a.ms, it also outperforms them in many 
respects, according to the American journal. 
The device has a maximum power dissipation 
of 200mW, or 311W /bit, compared with 
462mW or 2811W /bit for TI's older 16k 
device, the TMS4116. Access times have also 
been improved. These range from 100 to 
150ns and the minimum cycle times range 
from 200 to 250ns. Another difference is that 
TI's 64k r.a.m. incorporates a 256 cycle /4ms 
refresh period instead of the 128 cycle /2ms 
period used in current 4k and 16k devices. 

In addition, TI has kept the bar size down 
to 132 by 252 thousanths -of -an -inch, and 
with 60% of the area taken up by the array, it 
is claimed by Rao to be "the first dynamic 
r.a.m. not dominated by the peripheral 
circuitry". The tricky part, according to Rao, 
was getting 40 internal clocks on the chip 
timed together. Using TI's approach the 
major internal clocks are guaranteed not to 
have a timing skew, even if the row and 
column strobes from the user are non - 
periodic. 

Some analysts put the eventual 64k r.a.m. 
market. at between $700 - 1000 million per 
year, which compares with an estimated 
current market of $200 million for the 16k 
r.a.m. 

Though Texas Instruments are the second 
company to announce a 64k dynamic ran- 
dom access memory they claim this will 
become the industry Standard on account of 
its single 5V supply design. At a press con- 
ference for their "most significant product 
announcement this year" Robert Wilmot, 
managing director of the UK subsidiary, said 
they hadn't finally decided where it will be 
made, though initial production will be in the 
U.S. In any event, in terms of investment to 
create jobs, such a development was a "dead 
loss" he said. Volume production is set for the 

middle of 1979 but sample devices are ex- 
pected late this year at £80 a piece. Mr 
Wilmot wouldn't discuss volume forecasts 
but said that by 1981 he expected price would 
be down to £4. 

In a clear reference to the NEB's Inmos 
investment, Mr Wilmot said that being first is 
obviously a key factor. Dynamic r.a.ms were 
on a 68% learning curve - for every doubling 
in volume price fell to 68% of its prior value - 
and to be in business one can't afford to be 
late, he said. "The fate of many companies to 
disprove the learning curve theory in the 
sixties is only too well known." There had 
been opportunities for new companies to get 
into the business - Intel and Mostek were 

examples of companies launched on what he 
called a "technological discontinuity" - but 
he didn't see any "windows" in the foresee- 
able future. 

Costs of active circuit elements falls in 
proportion to their increase in density, which 
appears to be at a rate of two "decades" 
(orders of magnitude) per decade (10 years). 
A density of 10,000 elements per chip will 
become old but as production of 64k r.a.ms 
and 16 -bit microcomputers dominate, with 
100,000 elements for chip, and which in turn 
will give way to 256k r.a.ms and 32 -bit 
microcomputers as v.l.s.i. escalates to a 
density of a million by 1985. 

Radiocommunications breakthrough by 
UK company 

A bright idea by a design team member at 
Plessey Avionics and Roke 
Manor laboratories has resulted in the pro- 
duction of a v.h.f. repeater capable of 
receiving and transmitting radio signals on 
the same frequency, simultaneously. This is a 
major breakthrough in radio communica- 
tions techniques. 

Work began on the repeater, which has 
been given the name Groundsat, some eigh- 
teen months ago, shortly after the concept 
was first recognised. The discovery - 
Plessey claim it to be revolutionary rather 
than evolutionary - was made while the 
design team were working on the job of 
simplifying army communications equip- 
ment. 

Because of the large market pStential of 
this new repeater, and the communication 
technique, and the fact that Groundsat is 
primarily intended, as it stands, for use by 
armed forces, the technical details of the new 
technique cannot be made public at the 
present time. In the past, attempts to receive 
radio signals on one antenna while simult- 
aneously retransmitting the same signal, on 
the same carrier frequency, on a second 
antenna on the same site, have failed because 
the first antenna, which is probably receiving 
only microvolts, is swamped by the second 
antenna, typically transmitting watts of 
effective radiated power. Plessey's team has 
found a way of overcoming this problem. 
While they are not the first to have followed 
up theories associated with this problem, 
they do claim to be the first to have made the 
theory work in practice. 

Groundsat is expected to have a major 
impact in battlefield v.h.f. communications. 
Only 24 hours after their introduction to 
Groundsat, a spokesman for the British army 
made a statement to the effect that they were 
very impressed with the equipment and 
would be purchasing at least one for field 
trials. On the battlefield, Groundsat will 
enable a soldier or a patrol to remain in 
contact in difficult terrain where normal 
v.h.f. radio coverage has ceased to be effec- 
tive. In order to gain a tactical advantage, a 
soldier in battle must use the terrain - 

keeping to low lying areas at the foot of'a hill, 
for example - but this'trequently causes 
difficulties in maintaining radio communica- 
tion. The usual way of overcoming this in 
these situations is to employ a re- broadcast 
station, where the original signal is retrans- 
mitted to the soldier via an operator using a 
multi -set installation. The re- broadcast 
equipment is bulky, complex and expensive, 
and setting up is difficult and time con- 
suming. In addition, several widely- spaced 
channels are required, with transmission and 
reception on separate channels, as compared 
with one channel for normal network opera- 
tion. The repeater, which is no larger than a 
man -pack radio, and can be used as such, 
overcomes these problems and may be left 
unmanned in a suitable re- broadcast posi- 
tion. Operation is so simple that the soldier 
has only to press his p.t.t. switch once for 
normal working, and if he fails to make 
contact, to press again for repeater opera- 
tion. 

Plessey say tnat several armies can oe 
expected to take advantage of their develop- 
ment and the prospects for exports are ex- 
cellent. 

Technical 
Specifications 
Groundsat operates in the frequency 
range 30 to 76MHz and has 1840 or 920 
channels spaced at 25 or 50kHz. 
Frequency modulation with a 5kHz 
deviation is employed and output 
power can be between 10mW and 1W 
to a 50t1 load. The unit has a 
re- broadcast ratio of greater than 
100dB and a sensitivity of 1µV for 10dB 
signal -plus- noise /noise ratio. It has 
built -in test modes, including an 
overload test facility for obtaining 
optimum antenna separation. (Wireless 
World witnessed repeater operation 
using two Clansman elevated antennas 
with a separation of about 15m.) 
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Surround sound'.field tests by IBA 
The IBA will shortly be field testing their 
three- channel surround -sound broadcasting 
system, based on the NRDC's ambisonic 
technology, on independent local radio. The 
broadcast tests, which are in support of 
studies being made by the European Broad- 
casting Union, are expected to start in the 
London area on Capital Radio (93.8MHz 
v.h.f. /f.m.) during late October or early 
November. _Other ILR stations will also be 
involved - accouncements of dates and 
times made after consultation with the Home 
Office. 

For the broadcasts, programme material 
will be specially recorded by IBA engineers 
using their new surround -sound mobile 
recording unit including, where appropriate, 
the new Calrec sound -field microphone 
(August issue, page 75). A small quantity of 
stereo receivers are currently being modified 
by the IBA for three channel reception. 
Listeners will be invited to participate by 

reporting the degree of stereo and 
monophonic compatibility on the receivers 
currently in general use. A reply -paid ques- 
tionaire is to be made available from the IBA 
Engineering Information Service to assist the 
collecting of data. 

The encoding scheme being used is the 
"21- channel" member of the UHJ family in 
which a band -limited third channel is trans- 
mitted in phase quadrature to what is nor- 
mally the stereo difference signal. One of the 
benefits of this additional information is that 
the 180° phase anomaly inherent in two 
channel matrix systems is removed, in the 
psychoacousticaily all- important region of 
the spectrum. The other important difference 
is the greater freedom of listener position - 
it was largely the constraint on position that 
led the major two -channel proponents - 
CBS, Sansui, BBC - to try and "rescue" their 
systems with some form of program - 
actuated decoding. The price to be paid, of 

course, is some degradation in signal -to- 
noise ratio but as to how much is acceptable 
still seems a matter for debate. The BBC have 
officially doggedly said in effect that no 
worsening is allowable (Feb. 1977 issue, page 
43, Dec. 1977 issue, page 77), while the IBA 
clearly feel there is more to be gained than 
there is to be lost. Their work indicates a 
clear preference for 21/2- channel working, 
compared with two- channel (with or without 
program- actuated decoding), and a penalty 
to stereo listeners of a fraction of a dB in 
signal to noise ratio, and a 1 to 2dB reduction 
for the 21/2-channel mode (Sept. 1977 issue, 
pages 50/1). 

According to the IBA, li3teners who are 
interested in surround -sound reception, will 
soon be able to obtain a technical leaflet 
which will give full information on the kind 
of decoder required. Wireless World hope to 
publish this information for the benefit of 
readers. 

Britain must take full 
advantage of teletext 
- Minister for Industry 

The Minister of State for Industry, the Rt 
Hon. Alan Williams, MP, said at the opening 
of the National Teletext Week Exhibition 
(20/27th Sept.), that Britain had scored a 
very important first in the electronic field and 
it had done so in a remarkably short deve- 
lopment time. "It has taken half as long, for 
example, to develop teletext as it took to 
develop v.t.r. in Japan. However, there is 
always the risk that we," as in the past, may 
fail to take full advantage of the first that we 
have now established, and the lead that we 
have established." He continued by saying 
that teletext was an extremely important 
step forward, and could eventually help to 
restore a balance between viewing and 
reading. "The Japanese have, on the v.t.r. 
side, been able to establish, or look as if they 
are going to establish, a very dominant 
market position because they have had and 
made a co- ordinated approach and attack 
upon the world market. Sadly, so far, we have 
not seen as co- ordinated an approach from 
British industry as far as teletext is con- 
cerned. We have the product. We are con- 
vinced there is the market. In fact we are 
convinced there is a market potentially for 
eight million sets a year, and yet, so far, we 
have not managed to exploit that market." 

As far as the set manufacturers were con- 
cerned, Mr Williams said that it was imper- 
ative that they decide to incorporate 
teletext into as many of their sets as they 
possibly can, and as far as the component 
manufacturers were concerned it was 
imperative that they made the appropriate 
decisions and provided the most sophisti- 
cated and the cheapest chip components that 
were available. The broadcasters, retailers 
and rental companies had a role to play in 
ensuring that the opportunities, advantages 
and values of the new system were brought 
fully to the public and to the consumers. 

The Government's part, according to Mr 
Williams, was to do anything they could to 

give further support to the venture. He 
regarded the National Teletext Week as a 
very important step by the industry to 
recognise that an opportunity was in danger 
of slipping by yet again and he welcomed it as 
an attempt to co- ordinate the activities of all 
sectors of the industry. 

National Teletext Week, which was spon- 
sored by the BBC, IBA, BREMA, ECIF, 
RETRA and the National Television Rental 
Association, marked the culmination of an 
excellent example of co- operation between 
the British broadcasting organisations and 
the manufacturers of television receivers. 

Mr Donald Cullimore, a member of the 
Oracle board, said at the opening that the 
board were planning a number of new and 
exciting services, which they would be telling 
the public about in a few weeks time, and 
afterwards they would aim to cut down on 
the time it took for them to get a page on the 
screen and increase the number of pages and 
categories in the service. 

The BBC's news and current affairs direc- 
tor Mr Richard Francis gave details of the 
Ceefax service. About the cost of Ceefax he 
said, "... from the broadcasters point of view 
the cost of producing the service is very 
cheap. Even with the new transmission 
equipment we are installing it probably only 
represents 31/2p in the annual licence fee. A 
large expansion in what we have to offer 
would still only cost a few bob per person per 
year." 

In addition to expanding the Ceefax ser- 
vice - including the installation of a new 
computer and software programme - the 
BBC has developed a hard -copy Ceefàx print- 
out, which was shown publicly for the first 
time at the exhibition. They also have plans 
for developing the regional content of Ceefax 
and hope to start with their first sub -unit in 
Manchester in 1980, extending to Glasgow, 
Birmingham, Cardiff, Belfast and Bristol. 
Telesoftware p.61. 

News in Brief 

An IERE Conference on television measure- 
ments is to be held at the Commonwealth 
Institute, London, from May 21 -23 1979. It 
will review current developments and inno- 
vations in teletext and digital systems and 
there will also be sessions on colorimetry, 
video and r.f. instrumentation and measure- 
ment techniques and distribution system 
performance. 

At the 1978 General Assembly of EUREL - 
the Convention of National Societies of 
Electrical Engineers of West Europe - held 
in Helsinki on September 7, Professor 
William Gosling was elected President of the 
Convention for 1979. Professor Gosling, who 
is head of the Electronics Group in the School 
of Engineering at the University of Bath, has 
been the IERE's representative to EUREL for 
the past four years. EUREL was founded in 
1972 and now comprises 17 societies from 13. 
countries. Its aims are to facilitate the ex- 
change of information and to foster mul- 
tilateral collaboration between its member 
societies. 

Seminex Ltd is calling for papers for Seminex 
79 to be held from March 26 -30. In addition to 
microprocessor- related subjects, topics cov- 
ered are to include bubble memories, opto- 
electronics and displays, hybrid integrated 
circuits, power semiconductors and micro- 
wave devices. Authors interested in pre- 
paring papers for the seminar event are asked 
to contact the organisers at Seminex Ltd, 79 
High Street, Tunbridge Wells, Kent TN 1 1XZ. 

From Nov. 16 -25, 47 companies will par- 
ticipate in the first all- British Scientific In- 
struments Exhibition in Peking organised by 
the British Overseas Trade Board and spon- 
sored by the Scientific Instruments 
Manufacturers Association. Among the 
items on display will be an X -ray scanner 
diagnostic system, microwave instrumenta- 
tion, electrophysiological measuring systems 
and laboratory equipment. 
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Multiplexed alarm 
Remote sensing of up to 10 points with a two -wire system 

by R. J. Chance B.Sc. 

This multiplexed system is the result of 
improving a rather primitive burglar 
alarm. The redesigned circuit can detect 
the state of up to 10 sensors and give an 
immediate identification and location of 
an activated sensor. Because each sensor 
does not form part of an overall alarm 
loop, separate sensors or groups can 
activate different audible /visual signals. 
Installation is simplified because one pair 
of wires connects all of the sensors to a 

control unit. 

BECAUSE wiring is the most incon- 
venient feature of an alarm system I felt 
that having around 10 sensors all wired 
separately to a central point would be 

unacceptable. Although time division 
multiplexing seemed to offer a solution 
where connections could be made from 
one site to the next, it appeared that 

Clock register 

Fig. 1. Remote multiplexer 
circuit. Each unit uses a 
different output from 
one to zero. 
Fig. 2. Control circuit. The 
10 channels cari be individually 
turned on and off or switched 
in groups. 
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Clock 01 

Clock 02 I 

'0' sensor current' 

'1' sensor current 

Fig. 3. Circuit waveforms. 

J Count up remote 4017s 

robe register contents into latches 

Strobe sensor current data into register 

End of reset 

power supply lines, a reset line, clock 
line and a sensor state indication line 
would be necessary to supply the mul- 
tiplexer circuit at each site. The present 
design has reduced this requirement to 
just 2 wires by making use of the low 
current and large power supply 
tolerance of c.m.o.s. 

The multiplexer circuit is based on a 
4017 decade counter with 10 individual 
outputs as shown in Fig. 1. Up to 10 of 
these can be used, each with a different 
output, to give signals in 10 time slots. A 
reset line has been avoided by using the 
power supply rail to reset the counter. 
When switched on, a CR time constant 
holds the reset line at VDD to make sure 
that counting starts from O. A clock line 
has been eliminated by switching the 
supply line as a square wave. When this 
supply waveform is applied as shown, 
the capacitor charges through D1 and 
the resistor. Because Vss is taken low 
before the reset pin, the 4017 is set to 
zero. When the square -wave input 
returns to VDD the 4017 is powered by 
the charge on the capacitor, and coun- 
ting proceeds from zero as long as the 
square wave is present. 

The sensor indication line has also 
been eliminated by detecting the power 
supply current drain. If a sensor such as 
a reed switch is connected via a limiting 
resistor and D2, between one of the 10 

counter outputs and the negative sup- 
ply line as shown, the current drawn 
through the sensor switch can be de- 
tected by the control circuit. In this way 
one pair of wires can be used to supply 
10 remote sensors. 

The main circuit is shown in Fig. 2. An 
oscillator and shift register generate 
clocking waveforms as shown in Fig. 3, 

and a 3900 quad op -amp converts cur- 
rent flowing in the line to logic levels. A 
master 4017 clocks these logic levels, 
which correspond to the 10 time slots, 
into 10 output latches. This data is also 
stored in an 11 stage shift register which 
holds the state of the last 11 sensor 
checks. 

An open sensor output produces a 1, 

so two consecutive sensor -open signals 
are detected by the 2 input NAND gate 
connected to the 1st and 11th stages of 
the shift register. Because the NAND 
gate requires two consecutive sensor 
open outputs to switch, this system 
prevents an interference pulse from 
activating the alarm. If a supply current 

From 
4081 outputs 

10k 

Fig. 4. Transistor OR gate. 

Central 
controller 

Multiplexer 
units 

Fig. 5. Power supply. 

,1,r1r1ir1. 

Fig. 6. Interconnection of the remote 
alarm units. 

of greater than normal is detected be- 
cause, for example, the remote multi- 
plexers are not in step, the circuit is 
reset by a monostable. 

The output of the NAND gate is fed to 
the data- inputs of 10 D -type flip flops 
which are used as latches. The output 
from the NAND gate is sequentially 
clocked into these latches by the 10 
outputs of the master 4017. Ten 4018 
AND gates connect the Q outputs to the 
reset pins of the latches. When the gates 
are enabled by the alarm -on switch, a 
latch will be held in the 0 state if cor- 
responding sensor contacts are opened 
for two counting cycles of the multi- 
plexer. The latch will remain in the 0 
state even if the sensor contacts are 
closed again. Transistors drive l.e.ds 
from the flip flop Q outputs, and are 
switched between red and green types 
to indicate alarm -on or alarm -off. 'An 
oscillator pulses all of the display 
drivers to give a flashing l.e.d. for the 
sensor which has been interrupted. 

The 10 alarm signals are available at 
the 4081 outputs, and the method of 
using them will depend on individual 
requirements. Although each output 
can be used to drive a separate bell or 
siren, it is much more likely that groups 
of these will need to be ORed to operate 
one alarm. The simplest way of 
achieving this is to drive a transistor 
from the required outputs as shown in 
Fig. 4. A relay in the transistor collector 
provides a contact closure that can 
switch mains or low voltage alarms. 
Although only one switch has been 
shown for the alarm on /off function, it 
is possible to use several so that some 
sensor sites can be activated while 
others are switched off. Alternatively, 
10 switches can be used to give inde- 

pendent control of each site. Only a 
simple power supply is necessary as 
shown in Fig. 5. The l.e.ds are powered 
from the unstabilised supply and a 
simple regulator is provided for the 
c.m.o.s. logic. 

Installation of the alarm is obviously 
an individual matter, but in my instal- 
lation a twisted pair of wires was used 
for interconnection between remote 
units and the control box as shown in 
Fig. 6. Detectors for windows were 
made from a loop of fine enamelled 
copper wire glued to the surface of the 
glass. This is unobtrusive and easily 
broken if the glass is shattered. For 
doors, standard reed switches were 
mounted vertically in a slot cut in the 
door jamb. A ferrite bar magnet was 
horizontally mounted in a slot cut in the 
door opposite the reed switch. This 
arrangément gave satisfactory opera- 
tion and enough latitude to ensure that 
wind rattling the door did not give a 
false alarm. 

This system has been in use for nearly 
three years and has proved to be far 
superior to the simple alarms which are 
available. The ability to detect which 
doors or windows have been left open is 
particularly convenient when setting 
the alarm, and it is felt that this facility 
alone is worth the extra expense. The 
only trouble experienced over this time 
has been interference caused by a par- 
ticularly bad motor on the same power 
line. Although the correct approach 
would have been to suppress the motor, 
fitting a mains interference filter to the 
burglar alarm immediately cured the 
trouble. In this connection, it may be of 
interest that a 100m drum of three core 
mains cable appears to be more effec- 
tive than a commercial LC filter. 
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CIRCUIT IDEAS 

Pulse generator 
The number of pulses at the input of this 
circuit determines which output will 
produce one pulse. Input pulses can be 
applied by a push- button switch via a 
Schmitt trigger to remove contact 
bounce, or by other logic circuitry. The 

+5V 

first positive edge triggers a monostable 
which disables the AND gate latches of 
the 7490 output. Every other positive 
edge retriggers the monostable and 
keeps the AND gates disabled until all of 
the negative edges have been counted 
by the 7490. The period of the monost- 
able must be longer than the pulse 
width of the input. A b.c.d. output from 

the AND gates is decoded and the 
eight -input NAND gate resets the 7490 
counter so that a single pulse is pro- 
duced. The output can be applied to 
bistables for two -state control, or to 
counters for step -bv -step control. 
R. Champaneri 
Sparkhill 
Birmingham 

1/2 SN7413 SN 7490 SN7408 SN7442 
100 

o 
Input A QL, 

2 o 
3 o 
4 o 
5 o 

o 3905 =22N 6 

o 7 

8 o 
o Reset Q 

9 

SN74122 

SN7430 

Contrast expander for weather satellite pictures 
This expander performs the same func- 
tion as the circuits described by Bayliss 
& Brush, Wireless World December 
1973 and G. R. Kennedy, Wireless 
World, December 1976, but it operates 
on the detected video signal and is 
variable from zero to approximately 
83%. Resistor R1 is adjusted for +1V at 
the non -inverting input of ICI which 
then operates as an inverting amplifier 

40 80 100 

INPUT (%) 

with a gain of -R8 /(R7 +RI) with 
reference to IV. Resistors R2 and R3 

provide a -2V level shift to give the 
required but inverted transfer function. 
Positive video is restored by IC2, and 

Black = OV 
Peak white = +1V 

Detected 
video 
input 

R5 
120k 

D1, D2 prevent the output from going 
negative. 
J. Beauchamp 
Portsmouth 
Hants 

R1 
100k lin. 

+12V 

3k9 

R2 
1k 

R3 
1k 

741 

+ IC1 

-12V 

P4 
10k 

Expanded 
R5 video 
10k output 

+ 

+12V 

741 

IC2 

-12V 

Dt 
1N914 

D2 
1N914 
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Digital extremum 
calcu lator 
This circuit is useful if the extreme 
value of a continuously changing 
parallel n -bit binary signal has to be 
calculated. The latest and the last ex- 
tremes are stored, and two comparator 
outputs indicate whether these are 
maximum or minimum values. 

Data is clocked into shift -register A 
and then transferred into shift -register 
B. The comparator outputs indicate 
whether the input from A is greater or 
less than B, and change state whenever 
an extreme occurs. The transition trig- 
gers the corresponding monostable, and 
the OR gate produces a pulse which 
enables shift register C. The output of 
shift register A is then stored in C. If 
several shift -registers are connected in 
series with C, and clock by the OR gate, 
all of the previous extremes can be 
stored. 
K. R. Srinivassa Murthy 
ISRO Satellite Centre 
Bangalore 
India 

Clock 

MSB 

Binary input 

LSB 

Shift register A' 

Cr^1pardtor 

A< B 

A= B 

A> B 

Comparator 

Monostable 

A<B 

eA=B 
n.c. 

Moncstat:e 

Shift register 

L 
Shift regis er 

To printer interface 

Minimum indication 
Maximum indication 

2 turns 
overwound 
(p.v.c. flex) 

Aerial 

470k 

in 

10k 6V 5k6 9V 
fP 

Q Output 

BF180 n 

To coaxial outer 
(if used ) 

31/2 turns 
22 s.w.g. 

1 /4in former 
iron core 

Simple v.h.f. 
preamplifier 
This preamplifier is suitable for portable 
use and operates between 85 and 
95MHz. The components can be 
mounted on a board approximately one 
inch square. Gain is about 15dB but this 
can be increased with a small sacrifice 
in stability by using a BF185. All resis- 
tors are '/4W metal oxide types and the 
capacitors are ceramic disc. 
Ronald G. Young 
Peacehaven 
Sussex 

Three- function RS latch 
A standard RS latch as shown in (a) 
responds to an input at both SET and 
RESET by bringing both outputs low. 
An alternative latch, shown in (b), can 
be used in cases where non -complement 
outputs are undesirable. When RS is 00, 
latch 1 and hence latch 2 will not 
change. When RS is 01, latch 1 resets 
which sets latch 2. By symmetry, RS at 
10 causes latch 2 to reset. With RS at 11, 
both outputs of latch 1 are forced low. 
However, two low inputs at latch 2 will 
not alter the output. A similar latch may 
be constructed using cross -coupled 
NAND gates. 
S. J. Cahill 
Ulster College 
Northern Ireland 

(a) 

L -_J 

(b) 
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It had to happen... 
the NEW 1000 series 

a new generation of easy -to -use, economy line scopes offering the flexibility that 
you the customer demanded and from who else but Telequipment, world leaders 
in low cost scopes. 

Before introducing the1000series, we conducted 
an intensive market survey throughout 

Europe, the results of which were 
analysed by our engineering and 
marketing teams; from this a 
definite set of parameters emerged. 
These have all been embodied in 
our new 1000 series. 

A choice of bandwidth:10 or 
15MHz, 5mV sensitivity at full 
bandwidth and 1 mV sensitivity at 
4MHz and a choice of modes; 
Algebraic Add, true X Y, and X5 gain 
switching; remember we told you 
it was flexible. 

Easy -to -use: this it certainly is; 

note the minimum number of 
controls on the front panel, probably 
less than any other competitive 
scope available and, of course, all 
colour coded for easy reference. 

Easy -to -read: note the five inch CRT. 

Easy -to- service: primary circuits are 
constructed on only three boards in a "u" configuration. 

The amplifier and time base boards pivot around 
the regulated power supply making for excellent 

accessibility. Wherever possible, standard commercial 
components have been utilised throughout, simplifying 

acquisition. 
Lightweight: only 8kg (approx.17.51b). 

Reliable: here we have called on our many years' experience in 

the manufacture of low cost scopes. Components are rated 
in excess of their required values. Automatic insertion and 
testing reduces human errors. Flow soldering ensures 

maximum reliability of soldered joints. 

Low cost: just check our price list and remember 
there is a lot more to cost than just the price. 

We made it happen, 
so if you would like to know the full spec., 

send for our colour leaflet. 

TELEQUIPMENT 

Tektronix UK Ltd . PO Box 69. Coldharbour Lane. Harpenden. Herts. 
Tel 05827 63141. Telex 25559 Regional Offnes. Dublin 500979. Livingston 32766. 

Maidenhead 71555. Manchester 061 -224 0446 

2061 Also available from Electroplan Ltd . PO Box 19. Orchard Road. Royston. Herts. 
Tel Royston 41171 

WW -097 FOR FURTHER DETAILS 
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New Sinclair DM235 
digital multimeter. 

31/2 digits ...6(wKttons...fullyportable... 

Under £50! 

SnclairMuitimeter dc 

Oli 
- 

.......... iiiiillllllllllnllc lllll_l 

Hp.. A 

DM 235 l In111111 
1 

111111 
IIIIIHIIII II II I III IIIIIIIIIII_ IIIIIIA I_IIIIII IHIIlllllinlN. 

111111111 

comrron sOMn 

kC: 

2000 

41" 200 

20 

I 
6 

The DM235 incorporates the most 
important features of a bench -top meter 
into a rugged yet lightweight instrument for 
true portability. High accuracy, resolution 
and input impedance mean superior 
performance to analogue meters - but at a 
price significantly lower than many. The 
DM235's design and specification makes it 
ideal for all but the most demanding 
applications. 

Big, bright, unambiguous display 
Full 31/2 digit display, reading to ±1999. 
8 mm LEDs, ultra wide angle of view. 

Six functions, 26 ranges 
DC Volts 1 mV to 1000V 
AC Volts 1 mV to 750 V 
DC Current lµ A to lA 
AC Current lµ A to lA 
Resistance Into 20 mil 
Diode test O lµ A to l mA 
10 MO input impedance. 
High accuracy 
Basic accuracy of 0.5% (2 V DC range). 
Other DC ranges and Resistance 1.0 %. 
AC ranges 1.5% 30 HZ -10 kHz. 

Easy to use, by anyone, anywhere 
Automatic polarity operation, automatic 
decimal point placement, automatic out - 
of -range indication. 

Lightweight but strong 
High- impact moulded ABS case, size 10 in 
x 5.8 in x 1.6 in. Weight less than 11/21b. 
Basic operation from disposable cells, for 
independence from AC supply. 
Line operation available via optional AC 
charger /adaptor. 
A full range of optional accessories 
DM235 meter complete with test leads 
and prods £49.80 
AC adaptor /charger 240 V 50 HZ £3.50 
Eveready carrying case with lead 
stowage compartment £8.50 
Rechargeable battery units £8.00 
30 KV high voltage probe £15.00 
(All prices subject to 8% VAT) 

Find out more! 
Sinclair Radionics are one of the world's 
largest producers of digital multimeters - 
the DM235 embodies over seven years' 
expereince. It comes with a full 12 month 
guarantee. If you'd like to know more about 
the DM235, send the coupon below. We'll 
send all the facts (and a list of distributors) 
by return. 

WW -021 FOR FURTHER DETAILS 

//'..:.'.... 
.... 

... . 

.bt 

Sinclair Radionics Ltd, St Ives, 4, 
Huntingdon, Cambs., PE17 4HJ. 

sinlair 
World leaders in fingertip electronics 

E-To: Sinclair Radionics Ltd, St Ives, 
Huntingdon, Cambs., PE17 4HJ. 

Please send me full illustrated 
details of the new. Sinclair DM235. 

Name 

Position 

Company 

Address 

ww1iJ 
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Add -on oscilloscope 
waveform store 

2 - Control circuitry, setting -up and operation 

by R. D. Fastner (G8GRZ) 

Digital storage techniques allow an 

ordinary dual -channel oscilloscope to 
function as a storage type. The input 
signal to the oscilloscope is extracted, 
converted to digital form, stored, 
converted back to the analogue form and 
displayed on the oscilloscope screen. A 

useful feature is that the waveform before 
the trigger pulse can be displayed. 
Circuitry is included to remove the 
"steps" in.the waveform which would 
ordinarily be the result of a sampling 
process. 

Control circuitry These circuits seen 
in Fig. 7 are operated from a 15V supply 
and consist of the sync counter, blank - 
length counter, store read /write bist- 
able, roll read /write bistable and store - 
full bistable. "A" and "B" gate -level 
shifters, sync + and blank buffers are 
also part of these circuits but are not 
described in detail. 

Sync. counter. This consists of three 
MC14510 decade counters, the input 
being derived from the e.o.c. pulse via 
IC31 in Fig. 5. The last stage (100's) is 

preset to the number of divisions re- 
quired for pretriggering, i.e., 2(200) for 
two divisions pretrig. The terminal 
count from pin 7 of IC12 is used to flip 
over bistable flip -flops when the 
memory is "full ". It is also used, after 
being delayed for one count, as a sync 
pulse. 

Blank- length counter. One half of a 
4013 dual "D" type flip flop, IC 13 and a 
4024 seven stage binary counter, IC 14, 

are used in this part of the circuit. Its 
function is to count the number of 
"divisions" after the tenth division dis- 
played in order to reset the blank bist- 
able. The count length is determined by 
the number of divisions the scope con- 
tinues to sweep after the tenth division 
before flyback. The counter length is set 
by diodes and may range from 2% to 2.55 

divisions. A length of 1.5 divisions is 

selected in the circuit diagram. 

Store read /write bistable. When in 

the store mode, the outputs from this 
bistable, half a 4013, IC opens or shuts 
the gates at the input of the memory. 
These outputs, when selected by IC 15, 

are labelled Read and Write for the Q 

and Q outputs respectively. When Read 
is high and Write is low, the gates, IC6-7 

in Fig. 2, are enabled to allow the data 

from the memory output to flow to the 
memory input, hence allowing it to 
recirculate. Simultaneously, Write is 
low and this closes the gates from the 
a -d convertor to the memory input. 
When the Write button is depressed, the 
outputs reverse allowing the memory to 
be "written ". This condition is once 
again reversed when the sync counter 
terminal count goes high. 

Roll read /write bistable. The func- 
tion of this circuit, IC16, in the roll mode, 
is similar to that described previously, 
except that it is controlled by the sync 
counter. The effect is to change the 
read /write lines once per sweep for one 
sample, i.e., the waveform is sampled 
once in a thousand. This bistable is also 
used to delay the sync pulse by one 
"sample" to allow for the analogue 
delay in the step eliminator. When in 
the roll mode the Q output inhibits the 
counter for one count, causing it to 
count 1001. 

Store -full bistable. This is made up 
from two sections of a 4011, IC 17, to form 
a bistable. When in the store mode, its 
function is to inhibit the sync counter 
between the time that the write button 
is depressed and the scope's sweep 
being detected (A or B gate going high). 
It is also used to preset the sync counter 
at the beginning of the write cycle. 

Interfacing 
This unit has been designed and built 
around the Tektronix 465 oscilloscope. 
For it to operate with other instruments 
the inputs and outputs of the unit may 
need to be interfaced with those of the 
oscilloscope. 

Feeding the output waveform into 
the second channel of the oscilloscope 
should present no problems, as the out- 
put voltage has been selected so that the 
waveform may be expanded and com- 
pressed and at 2V/div most instruments 
should be able to do this. However, if 

desired, the gain of IC28, the output 
buffer, may be altered as required by 
altering the feedback resistor. 

The sync + output also should pre- 
sent no problems. If the 0 to + 15V edge 
is too high for the oscilloscope to trigger 
on reliably, a simple potentiometer 
divider may be placed across the output 
and the sync signal taken from the 
junction of the two resistors. The pull 
up on Tr4 emitter should not be in- 
creased, as the increased capacitive 
effect between base and emitter will 
reflect back into the high impedance 
c.m.o.s. logic. This may cause trouble 
when in the roll mode. 

The blank signal, fed into the Z mod. 
or axis input of the oscilloscope, has an 
output of 0 to + 15V, the output being at 
+ 15V during the blank period. If inver- 
sion is required to give OV during the 
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so 
blank period, Tr3 base could be taken to 
the Q output of the blank bistable. 
Again, if the levels present a problem, a 
simple potentiometer divider could be 
used, as for sync +. 

Due to the very large number of 
oscilloscope models, it is impractical to 
go into detail when describing the pick - 
off points for "A" trig, "B" trig and 
waveform in. All instruments of worth 
have trigger and blanking circuits, the 
former being derived from the input 
amplifier, via a buffer, and the latter 
from the sweep controlling logic. 

Minimum interference is caused to 
the operation of the oscilloscope by 
taking the "waveform in" signal via an 
interface buffer from the "trigger 
buffer ". This buffer can be some form of 
operational amplifier in the non - 
inverting mode (high impedance) or a 
simple emitter follower. The sweep 
waveform is usually obtained from an 
integrator, whose input is a step derived 
from the trigger circuit. Also from this 
circuit an unblanked signal is derived 
which enables the "trace" during 
sweep. Either of these two signals may 
be buffered and used for the A and B 
trig. Care should be taken to ensure that 
they are clean, and the signal does not 
have "chopped blanking" waveforms 
superimposed on it, or that the A sweep 
signal does not have B sweep signals (or 
vice versa) mixed with it. For correct 
blanking circuit operation within the 
storage unit, the "A" trig should stay 
high for at least 10 divisions (10 x 
storage unit store time /div setting) and 
is independent of "B" timebase which 
may be a positive pulse. 

Some scopes have A and B gate out- 
puts using higher output levels. In these 
cases R,,, R6., are changed so that Tr,. _ base 
voltages are a little less than the "high" 
input voltage. 

Practical considerations 
Care should be taken when mixing an- 
alogue and digital circuits and it is 
recommended that the impedances 
around the input amplifier should be 

kept low to reduce adjacent track 
crosstalk. It was found that the wire 
from the position pot to the non - 

inverting input of the input amplifier 
had several microvolts of hum induced 
in it by the mains transformer. To stop 
this being superimposed on the output 
of this amplifier, a capacitor C, has been 
added from the non -inverting input to 
OV. The storage capacitor, C28, in the 
sample- and -hold section of the step 
eliminator is floating when the analo- 
gue switch is off, and therefore board 
leakage should be reduced as far as 
possible to prevent discharge (or 
charge) of this capacitor. Also the 
tracking to and from this capacitor 
should be kept as short as possible to 
reduce hum pick up. It has been found 
that slight amounts of "tilt" and hum on 
the integrator input have negligible 
effect on its output even on low dis- 
played time /div settings. 

Setting up 
Only two adjustments need to be made, 
the first being to null the offset voltages 
of the d -a and output stages. This is 
achieved by selecting R14 so that with 
B1 only present the "waveform out" is 
OV. The second adjustment is to set the 
gain of the input amplifier so that when 
a voltage proportional to ± 3 divisions is 
fed into the unit, an output of ±6V or 
±3 divisions is obtained. 

To null the offset voltages first dis- 
connect the + 15V supply to the store/ 
roll switch. This disables the read /write 
lines which in turn disables the read/ 
write gates. Bits 1 -8 at the memory 
input will now be low. Disconnect B1 to 
the memory input and connect it to 
+5V, The d -a convertor will now only 
see B1, and R14 may now be selected so 
that the output of the unit is as near as 
possible to OV. The offset voltages of the 
d.a.c., step eliminator, and output buffer 
have now been nulled. Reconnect up 
the supply to the switch and B1 to the 
memory output. 

Setting up the gain is accomplished 
in the following way. Connect up the 

Author's prototype. 
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inputs and outputs between the 
oscilloscope and unit. If a single time - 
base instrument is used connect the "B" 
trig input to OV. Set both oscilloscope 
and unit to lms /div, the oscilloscope to 
"A" timebase only, and Auto trig on 
Chl. Set the unit to Store mode and "B" 
trig, and press the Write button. The 
write indicator should come on and stay 
on. Feed into the Chl input of the 
oscilloscope a sine wave of 
approximately 500Hz and ±3div in 
amplitude (symmetrically about OV). 
Ch2 should be displaying the processed 
waveform and the gain control RV2, in 
conjunction with theposition control 
RV' may be adjusted to give a unit 
output of ± 6V (about OV). If the input 
is increased above ±3 cliv the output 
should saturate at ± 6V. In the above, it 
is assumed that the channel whose out- 
put is used as the input to the unit is 
Chl. 

The maximum position voltage req- 
uired is a little more than the maximum 
input voltage. If the input voltage is 
50mV /div for 6 div, this gives an input 
voltage VA of 300mV, and the position 
voltage VB will also be around 300mV. A 
value for R5 of 47kS1 satisfies this 
requirement. 

Operation 
Store mode. The oscilloscope is 
operated normally in either the single - 
sweep or normal trigger mode. So that 
the displayed waveform is stored as 
originally displayed, the time /div 
switches of the oscilloscope and unit 
should be set to the same positions. 
When storage is complete the 
oscilloscope should be triggered from 
the unit sync output. 

The Write button is depressed before 
the oscilloscope triggers; this resets the 
store read /write bistable and causes the 
Write indicator to light and the data 
from the a -d converter to be gated into 
the memory. The Store Full bistable will 
be reset by IC16, pin 12 and its Q output 
on pin 3 is gated with IC16, pin 12 in IC17, 
pin 4. The output of the gate is inverted 
by IC18 and the resulting high output is 
fed to the chip enable input of IC 10, 

inhibiting it. The circuit remains in this 
state, i.e. Write high, sync counter dis- 
abled and the unit waiting for the 
oscilloscope to be triggered. 

When the oscilloscope triggers, the A 
gate will go high, indicating that the 
sweep has commenced. This high is 
level- shifted to +15V and IC17, pin 10 
goes low, setting BS2, BS2 Q output is 
fed into a pulse -forming circuit which 
produces a positive -going pulse of 
approximately 3µs duration. This pulse 
presets the sync counter to 200 if 2 
divisions of pretrigger has been 
selected. The output of BS2, causes 
IC17 pin 11, to go high. This, via IC I8, pin 
3, enables the sync counter, which pro- 
ceeds to count up a further 800 samples 
to 1000. At the count of 1000 IC 12 ter- 
minal count goes high clocking BSI and 
setting it. "Read" will now be high and 
the gating is enabled to allow the data in 
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the memory to recirculate. Since the a -d 
converter was operating prior to the 
oscilloscope triggering, the data in the 
memory will consist of 200 samples, 
which have not been displaced by new 
data, and the 800 samples fed into the 
memory after the oscilloscope trig- 
gered. Hence, 2 divisions pretrigger and 
8 posttrigger. The counter is preset in a 
similar manner for each of the other 
pretrigger positions. 

Also, at the instant the terminal count 
goes high, BS3, the roll read /write bist- 
able, is reset. The Q output clocks B54, 
the blank bistable, so setting it. This has 
two effects: the first is to cause Blank to 
go high, blanking the oscilloscope's 
trace. The second is to inhibit Clock 1 to 
the memory, Clock 2 to the sync 
counter and Enable to the blank -length 
counter. These two actions result in the 
unit locking up, with the oscilloscope in 
a blanked condition, for the duration 
taken for the blank- length counter to 
time out. When the desired count 
(selected by diodes) is reached BS4 is 
reset, re- enabling the sync counter and 
memory. During the blank period the 
memory presents the first sample to be 
displayed at its output. This is done so 
that the step eliminator can ramp the 
"false sample" between the end and the 
beginning of the stored waveform, (i.e. 
sample 1000 and sample 1) whilst the 
trace is blanked. The first clock pulse 
after the blank phase clocks BS3, setting 
it. Sync goes high which, if the 
oscilloscope were set to ext. trig. would 
trigger the oscilloscope at the start of 
the stored waveform. Thus the com- 
plete store cycle is: Write button 
depressed -unit locks up waiting for the 
oscilloscope to trigger; oscilloscope 
triggered; counter preset; counter 
counts up the number of "divisions" 
required; terminal count reached; unit 
"switched" into Read; oscilloscope 
blanked and unit "locked up" with the 
first sample at the output of the 
memory; oscilloscope ends sweep and 
flyback; blank circuit times out allowing 
the stored waveform to be displayed. 
The oscilloscope trigger source is set to 
external so that it triggers from the unit. 
Triggering the unit from the "B" time - 
base allows delayed storage to take 
place. 

The unit can be used to store a peak 
level, whilst observing the incoming 
waveform, by setting the oscilloscope to 
"A Intens by B" and setting the "B" 
trigger level to the peak level to be 
detected /stored. For example, if the 
normal input waveform level to the 
scope is ± 15 divisions, the "B" time - 
base may be set to trigger at + 1.6 div. 
Thus, if the input goes above + 1.6 div 
the unit will store the waveform around 
this point (store peak detected). 
Role mode. This extends the 
oscilloscope's lowest range from 0.5 
s /div to 500 sec /div. The waveform 
appears to move from right to left, in 
similar manner to a paper strip recorder, 
with the latest level appearing on the 
right. When 0.5 sec /div is selected, the 
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Circuit elements 
Qty I -cs 

2 CD 4010 hex. non -inverting 
buffer /convertor 

6 CD4011 quad 2 -input Nand 
gates 

1 CD4012 dual 4 -input Nand 
gate 

2 CD 4013 dual "D "" type flip - 
flop 

1 CD 4016 quad analogue 
gate /switch 

3 CD 4019 quad And -Or- Select 
gates 

1 CD 4024 7 -stage binary 
counter 

1 CD 4029 presettable 
binary /decade up /down 
counter 

5 MC 14 510 presettable de- 
cade up /down counter 

1 MC 14559 successive - 
approximation register 

2 MC 1408 -L8 8 -bit digital -to- 
analogue convertor 

1 MC 1407 a -d control circuit 
4 NE 531 high -speed differen- 

tial op -amp 
16 NE 2528 dual 250 -bit shift 

register 
1 LM 302 voltage follower 

Transistors 
1 BSX1 9 n-p-n 
3 2N2906 p-n-p 
3 BC107 n-p-n 

Diodes 
35 1 N4148 general -purpose 

1 BZY 88 C4V7 Zener 
1 1.8 MHz crystal (for 

oscilloscopes scopes with 10 

horizontal divisions) 

Resistors 
1 470R ' /2w 2% 
2 560R 
1 820R 

5 1k 

1 2k 
3 2k2 
1 3k 
2 5k1 
1 9k1 
10 10k 
1 11k 
8 15k 
2 18k 
1 30k 
2 33k 
3 47k 
15 100k 
1 18M 
1 l k pot. 
1 47k trimpot 

1/2w 5% 

Capacitors 
1 15p tubular ceramic 
1 20p 
2 22p 
2 39p 
4 100p 
1 120p 
3 270p 
1 470p 
1 680p 
16 100n 
1 470p 
1 in 
1 2n2 
1 4n 
1 10n 
1 22n 
1 47n 
1 100n 

1 220n 
1 470n 
1 100µ 

Switches 

disc ceramic 
1% mica 

paper, polyester, etc 

electrolytic 10V 

1 3 -pole lOpos. rotary 

1 1 -pole 2 -throw toggle 
2 1 -pole 2 -throw toggle 
1 1 -pole push button 
1 1 -pole 4-pos. lever 

Specification 
The unit gives a storage area of 6 

divisions vertical and 10 divisions 
horizontal. 

Input from oscilloscope: 
+300 mV for all positive storage 
-300 mV for all negative storage 

150 mV for bipolar storage 
The input levels are easily adjusted 
to suit the oscilloscope and the OV 

position is adjusted by a control on 

the front panel. 

Time /div. ranges: 
Store mode 500, 200, 100, 50, 
20, 10, 5, 2, 1, 0.5 ms /div. 
Roll mode 500, 200, 100, 50, 20, 
10, 5. 2, 1, 0.5 s /div. 
Thus the range is from 0.5ms /div 
to 500 s /div in 19 ranges. 

Waveform output to 
oscilloscope: 

6V (2V /div)- irrespective of input 
polarity; i.e. OV appears as -6V for 
all positive storage, 
+6V for all negative storage, 
and OV for bipolar storage. 
The output levels are easily adjust- 
able. 

Sync to oscilloscope 
0 to +15V edge at the start of the 
stored waveform. This is fed into the 
Ext Trig input of the oscilloscope. 

Blanking to oscilloscope: 
+15V level after the tenth division 
the length of which is selected to 
suit the oscilloscope. 

A -Gate from oscilloscope: 
+5V logic level, going high at the 
start of "A" timebase sweep. Level 

must be maintained for at least 10 
divisions during display stored 
waveform period. 

B -Gate from oscilloscope: 
+5V logic level or pulse going high 
at the start of "8" timebase (approx 
101s s min). 

waveform is displayed at 0.5ms /div 
whilst "moving" from right to left. This 
provides a display that is easy to view 
since the whole waveform can be seen 
instead of a moving dot. Switching the 
unit to `store' holds the waveform. The 
Roll mode is achieved by inhibiting the 
sync counter for one count, causing it to 
count to 1001, which means that the 
oscilloscope triggers on successive 
samples. Hence, the waveform then 
appears to roll round. Whilst the 
counter is inhibited, the read /write lines 
change over so that the sample before 
the oscilloscope triggers is "up- dated" 
and appears at the end of the sweep. 

At the count of 999, IC I2, pin 7 (ter- 
minal count) is low and the unit is in the 
Read mode. BS3 Q is low, the sync 
counter is enabled and Sync + is high. 
On the next clock pulse (1000)IC 12, pin 7 

goes high and the previous low terminal 
count is clocked through BS3. This in- 
hibits the sync counter via BS3 Q and 
causes the unit to go into the Write 
mode. The next clock pulse (1001) again 
clocks the previous high terminal count 
state through BS3. Sync + goes high, 

triggering the oscilloscope, and the sync 
counter is again enabled. The unit goes 
into Read mode for the next 999 clock 
pulses. In this roll mode the unit does 
not lock up during the blank phase, and 
the oscilloscope triggers on alternate 
sync pulses, i.e. the sync pulse follows 
immediately after the end of 10 divi- 
sions. 

It is regretted that it is impracticable 
to publish the printed board design for 
the storage unit, but Wireless World 
can supply photocopies (made on a 
rather better machine than in the past) 
to readers who send a stamped, ad- 
dressed envelope to their offices. 
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Electronic organ tone system 
Frequency generation and keying matrix 

by A. D. Ryder, M.A., Ph.D., F.I.E.E. 

2 

The previous article gave details 
of the reference generator and its 
construction on a Veroboard. This 
month's article describes the gate cards 
which are based on specially designed 
printed circuit boards. 

One gate card is needed for each, of the 
12 notes in the scale. The d.c.. signals 
from the playing keys are brought in, 
either directly or via the coupling 
circuits, through edge connections at 
the front. Output connections are made 
via the rear edge- connector which also 
carries supply rails, the reference signal 
and, if used, the vibrato signal. 

Outputs of, for example, the C card 
are square -wave signals at multiples of 
32.7Hz, the fundamental of the lowest C. 
used. These are collected onto a set of 
square -wave buses (SQB) which are 
common to all 12 gate cards and form 
the inputs to the three filter cards. There 
are seven sinewave harmonic pitches 
for each'department, 21 in all, which are 
the outputs of the filter cards. To ease 
filter design, the fundamental SQBs are 
each divided into three sections, and the 
rest into two, so that in all there are 45 
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Fig. 10. Phase loch' loop for C card. This 
circuit multiplies the reference 
frequency by 60. 

Fig. 11. Feedback loop of p.l.l. at low 
frequencies. 

Fig. 12. Frequency derivation on C 
Card. All diodes are general purpose 
devices such as the 1N4148. 
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gate card outputs. The cards also pro- 
vide a spare SQB for each department so 
that there are a further six output lines 
which can be used for the various óp- 
dons to be described later. 

The functions of each gate card are 
thus the local generation of the required 
frequencies, tied to the incoming 
reference, and the gating of these selec- 
tively to the square -wave buses under 
the control of key signals. In addition, 
the cards carry circuits for shaping the 
keying envelope, and can accept a 
signal for vibrato. 

Frequency generation 
The circuit in. Fig. 10 shows how a 4046 
p.l.l. is used to derive a frequency of 60 
times the reference. Except for R1 and 
R2, which decrease with increasing 
frequency, this circuit applies to all 12 
gate cards. The reference input at pin 14 

is a.c. coupled, and the 1k11 resistor, 

www.americanradiohistory.com

www.americanradiohistory.com


WIRELESS WORLD, NOVEMBER 1978 83 

Bus (SOB) 

R1 

Vk1 F1 Vk2 F2 

+12V 

Filter input circuit 
provides d.c. path 

Fig. 13. Common -base transistor gates. 
Input signals F1 and F2 are 
square -wave divider outputs. 

Key contact 

4k7 to 15k 4k7 to 15k 

+5 6V 

KB (to transistor bases) 

í00k 
e 

Fig. 14. Keying circuit. The double 
integrating network is used to control a 
d.c. output component by shaping the 
keying envelope. 

together with the 22kS2 buffer in Fig. 4 

control the reference level. A divider is 
connected between the v.c.o. output 
and the comparator input, and the 
digital phase- comparator output at pin 
13 is used for control. This comparator 
has a switching action which reduces 
the settling time for a given feedback 
time constant. The control signal at pin 
9 must have an in -phase component for 
stability, which in turn makes h.f. 
filtering desirable to minimise output 
jitter. Fig. 11 shows the circuit at 11 
where the lower network is the parallel 
combination of 82k 12, 120k Sl and 
100k a Returning the capacitor to 
about 2V reduces the charging time at 
switch -on. 

When a vibrato signal of 4 to 8Hz and 
amplitude E is applied, the amplitude at 
pin 9 is roughly E /3. The frequency 
deviations cause an antiphase square - 
wave signal at pin 13 which swings 
between about +1.25 and +3.75V. Ex- 
cept for very low values of E, this has 
negligible effect on the extent of 
frequency modulation. However, the 
mean voltage at pin 9, if not initially 
2.5V, will tend to this figure, assuming 
symmetrical modulation, so that the 
mean frequency will drift slightly, 
though the original frequency will 
always lie within the modulation range. 
The trimmer allows initial setting -up for 
2.5V. Generation of the vibrato signals 
is considered in a later article. Table 4 
shows some frequencies used on the 12 
gate cards. 

Frequency dividers 
In Fig. 12, each 4520 i.c., which contains 
two independent 4 -stage dividers, has 

Gnd 

12v 

Trimmer 
5 -65p 

F 

2F 

4F 

KB1 KB2 KB KB4 

EMI 
BIM 
ffird 

8F 

Fig. 15. Portion of the three -way 
matrix. This layout is roughly the same 
as the p.c.b. viewed from below. 

Fig. 16. Component layout of the 
frequency generating section on E01 
cards. 
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the enable inputs connected to the 
positive supply rail. Non -binary counts 
are achieved by premature reset. 
Counter 1A, for example, divides its 
input at pin 9 by 15 because the four 
outputs represent counts of 1, 2, 4 and 8. 
The diode AND connection allows line 
N to go high on reaching the count of 1 

+ 2 + 4 + 8, i.e. 15. The 120k12 resistor in 
series with the reset input at pin 15, 
together with the input capacitance, 
provides a short delay to avoid switch -. 
ing ambiguities. The 1 output appears 
eight times in the cycle, the last time 
briefly. The 8 output has a frequency of 
60ref /15 i.e. 4ref, which in this case is 
8370Hz, and a mark to space ratio of 
approximately 7/8. 

Counter 1B is used without reset, pin 
7 grounded, so that the overall division 
to pin 4 is 60, as required for Fig. 10. The 
pin 3 output, at 2ref, is taken to a 4024 
7 -stage counter so that a total of 9 
octavely- related C frequencies, the uni- 
sons, are available down to 32.7Hz. 

Counter 2B is connected to divide by 
12, 8 + 4, and produces an output of 
5ref, again extended by a 4024 to give 
eight 5th harmonic pitches. As this is an 
even division, the 1 output at pin 3 is a 
square wave at 30ref, which is divided 
by 10 in counter 2A. Here the 4 output 
has the same frequency of 3ref as the 8 
òutput, but a mark to space ratio of 
nearer unity. This output is used with 
another 4024 to provide eight 3rd and 
6th harmonic pitches. 

As already noted, the lowest pedal 
frequency is 32.7Hz, and the lowest 
manual is 65.4Hz. These correspond to 
4ref/256 and 4ref /128 respectively. The 
3rd harmonic of 32.7Hz, 51/2ft, is 3ref /64, 
and the 5th, 3Y5ft is 5ref /64, so that in 
the basic system, neither of these buses 
requires the lowest output from its 4024 
i.c. 

The fundamental of the highest 
manual key, CK6, is 2093Hz, therefore 
the highest unison at 4ref, 8370Hz, pro- 
vides only the 4th harmonic at this level. 
A frequency of 8370Hz is the normal 
limit for the fundamental of an organ 
pipe. With the next highest key, BK5, 
4ref at 15,794Hz would provide the 8th 
harmonic but, as table 5 shows, the 
various pitches are discontinued at 
about 10kHz, and at CK6, the 5th is the 
highest provided. 

Although CK6 is the highest key, the 
gate cards carry K6 circuits up to G, to 
operate with octave couplers if used. 
The frequency limits are noted in table 
5. The highest pedal key is GK3 which 
has a fundamental of 196Hz and an 8th 
harmonic at 1568Hz. A complete K4 
octave is provided for the pedal depart- 
ment, which extends to 3135Hz. 

Alternative reference set 
As noted in the previous article, the 
clock input to the multiple divider may 
be at various frequencies. For example, 
at 1MHz instead of 943.7kHz, the C 
reference is 4186Hz as shown in table 2. 

This is accommodated by taking the 
comparator signal from pin 3 of counter 

WIRELESS WORLD, NOVEMBER 1978 
Table 4. Some gate -card frequencies using the tunable reference source set to zero beat 

Note 
Nominal ref Actual ref 
frequency (Hz) frequency (Hz) 

60 ref 4 ref 5 ref 3 ref 

C 2093.0 2092.4 125,544 8370 10,462 6,277 
C' 2217.5 2215.2 132,912 8861 (11,076) 6,646 
D 2349.3 2347.4 140,844 9390 (11.737) 7,042 
D' 2489.0 2489.9 149,394 9960 (12,450) 7,460 
E 2637.0 2635.9 158,154. 10,544 (13,180) .7,908 
F 2793.8 2791.9 167,514 (11,168) (13,960) 8.376 
F' 2960.0 2958.2 177,492 (11,833) (14,791) 8,875 
G 3136.0 3135.1 188,106 (12,540) (15,676) 9,405 
G' 3322.4 3322.8 199,368 (13,291) (16,614) (9,968) 
A 3520.0 3521.1 211,266 (14,084) (17,606) (10,563) 
A' 3729.3 3729.9 223,794 (14,920) (18,650) (11,190) 
B 3951.1 3948.4 236.904 (15.794) (19,742) (11 845) 

The brackets indicate frequencies not used directly. 

Table 5. Upper frequency limits 

Harmonic no. 1 2 3 4 5 6 8 

Highest key GK6 GK6 GK6 EK6 CK6 GK5 EK5 
Frequency 3135 627Q 9405 10,544 10,462 9,405 10,544 

EK6 and GK6 do not represent actual keys, but circuits are provided up to GK6 for use with octave 
coupling. 

Top edge 
of p.c.b. 

Bare wire 
commons 

33 s.wg. K 
connections 

S I 100k resistors vertical 
(To pin 61 

(Gnd) 

Fig. 17. Keying circuit layout from A 
component side, showing two circuits. 
Except for the value of R, all of the 
circuits are identical. The common wire 
connections bend down to enter the 
p.c.b. on the left. 

Diodes vertical 
anodes to common 

1? capacitors 

Fig. 18. Card C square -wave bus output 
connections on copper side. This 
pattern also applies to cards C' to G, 
except for fewer gates in the TK6 and 
SK6 columns. Spare gate positions at 
the bottom are not shown. y 
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IB in Fig. 12, rather than pin 4, and so 
multiplying the reference by 30 instead 
of 60. This selection is by a wire link on 
the p.c.b. see Fig. 16. 

Keying 
Because a large number of gates are 
needed, a minimum component count 
per gate is desirable, and the common - 
base transistor configuration which was 
chosen is shown in Fig. 13. Input signals 
F1and F2 are 5V square -wave divider 
outputs. When the base voltage of one 
of the transistors, e.g. Vk1, is zero, it is 
held off. As this voltage is increased, the 
transistor starts to conduct during the 
low excursions of F1 and a current of 
roughly (Vk1- 0.6)/R1 flows out of the 
emitter. When Vk1 is about 5.6V, the 
transistor ceases to cut off during the F 1 

cycle and the output current swing at 
the collector is at a maximum of 5 /R1, 
with a mean level of 2.5/R1 for a unity 
mark to space ratio. A further increase 
of Vk1 merely raise the mean current 
without increasing the a.c. component. 

The high output resistance of the 
common -base connection means that, 
with practical values of filter input 
impedance, the contribution of each 
gate is more or less independent of the 
others, and almost entirely determined 
by its input resistor. The base provides a 
low -current input for the keying signal 
and, if decoupled to ground, isolates the 
input and output. The main cause of 
breakthrough with the gr to off, is 
emitter -collector capacitan but for 
the suggested BC548C trans '.or this is 
less than 0.2pF. 

Although the common-1- configu- 
ration has advantages o' he usual 
diode gate, it does have ; ,vback in 
common with other unl -- - -ed gates, 
of the d.c. output component. If 
switched directly by the key, there 
would be an intolerable thump at the 
start and finish of a note, especially as 
the following filters must be low -pass. 
This thump is controlled by shaping the 
keying envelope with a double - 
integrating circuit as shown in Fig. 14. 
The time constants are graded over the 
frequency range. A 100kí2 pull -down 
resistor produces a turn -off time similar 
to the attack time, and the voltage at K 
is limited by the diode. 

Amplitude control 
Reducing the direct keying voltage be- 
low 5.6V provides one means of 
reducing the volume of a complete de- 
partment, without using controls in the 
signal path, and can be used for expres- 
sion pedals and /or switchable depart- 
mental balance. A square waveform, as 
used here, is the only type which can be 
controlled in this way without affecting 
the harmonic spectrum. 

Keying matrix 
With provision for coupling, there are 
68 keying circuits for each manual de- 
partment, and 32 + 12 for the pedal. 
Thus, there are in all 180 of the circuits 

in Fig. 14 with 16 on each card C to G, 
and 13 each on G' to B. 

Each KB signal controls seven gates, 
one for each harmonic pitch, except 
where the higher harmonics are dis- 
continued at the top end. Every manual 
SQB set collects the outputs of up to 68 
gates and similarly, each pedal SQB set 
collects the outputs of up to 44 gates. 
The generated frequencies on a gate 
card may feed one or more gates be- 
cause, for example, the fundamental of 
C6 is the 2nd harmonic of C5, the 4th 
harmonic of C4, and the 8th of C3.. 

The required interconnection pattern 
using a three -way matrix, is shown in 
Fig. 15. Keying circuits, not shown, are 
at the top, and their KB outputs, as 
printed tracks, run vertically to the 
transistor bases. Input signals at 
frequencies F1, F2, etc., are connected by 
wires on the component side, and the 
input resistors project upwards from 
the board with their lower ends con- 
nected to the emitters by printed track. 
The collector leads pass through holes 
and are connected below the board by 
wire to form the buses 1, 2, 4, etc. This 
layout minimises stray capacitance 
across the gates. A suitable wire is 33 
s.w.g. Kynar insulated, as used for 
wire -wrapping. 

Component layout 
The E01 board carries connector pads 
on both of its vertical edges, 24 at the 
input end and 59 at the output end. The 
frequency -generating components 
shown in Fig. 16 are towards the input 
side, separated from the matrix area by 
a broad vertical ground track. 

The board also carries tracks for an 
additional p.1.1., and for three further 
i.cs, associated with options to, be de- 
scribed later. The keying components 
mount along the top of the matrix area 
and, as shown in Fig. 17, the 100k0 
resistors and diodes are mounted on end 
with overhead wires which terminate in 
the left of the board. Connections K to 
the input pads are made in wire starting 
with UK1 to position 10, TK1 to 11, and 
so on leaving positions 1- to 9 unused. 
This differs from Figs. 22 and 23, but is 
suggested to simplify one of the options 

Fig. 19. Card output connections for G' 
to B. Connection on pads 25 to 52 
follow the pattern of Fig. 18, except 
that there are no gates in columns 
UK4, TK6 and SK6. 

0-8 9 .-- 
r 11 12 

-14 -15 

17 

15 

described later. On cards with only 13 

keying inputs, G' to B, positions 19, 24, 
25 (UK4, TK6 and SK6) will also be 
unused: 

Matrix area 
As already mentioned, only the base 
and emitter leads are soldered to p.c.b. 
tracks, and the collector connections 
are made with wire as shown in Figs. 18 
and 19. The output edge connections 
finish at oval pads indicated by the 
numbered dots at the right. 

The labelling at the far right identifies 
the SQB by harmonic number and de- 
partment. For example, lU is the pedal 
fundamental, 2T is the great 2nd har- 
monic, and so on. The low, middle, 
where used, and high sections of each 
SQB are connected in sequence so that 
pad 8 is IUL, pad 9 is 1UM, and pad 10 is 
1UH, pad 21 is 2TL, pad 22 is 2TH, etc. 
Labelling is primarily for descriptive 
purposes and the connections are 
straightforward. The staggered rows of 
dots represent the collector leads, and 
the short rows are associated with the 
pedal buses. 

Each horizontal rectangle in Fig. 20 
represents a gate transistor and its ver- 
tically mounted input resistor, Rn. The 
upper ends of the resistors are soldered 
to the wire signal buses which run 
diagnonally. The divider output con- 
nection points of Fig. 16 are indicated at 
the right, and connections from these to 
the signal buses are made on the com- 
ponent side with wire. 

Values of R vary with frequency to 
produce, in conjunction with the filter 
response, a predetermined amplitude/ 
frequency characteristic, which will be 
described in a later article. Choosing 
appropriate filter parameters minimises 
the variety of values on any one gate 
card. 

Assembly and testing 
For the output connections of Figs. 17 
and 18, where two or more collectors 
are joined, wire is stripped to length and 
soldered to the leftmost position. A 
small blob of solder is deposited on each 
collector lead to the right, and the wire 
is then held tight and soldered to each 
lead and finally to the output pad. To 
suit the suggested rack spacing, the 
component leads must not project more 
than 4 %mm from the underside of the 
p.c.b. 

It is convenient to first connect the 

n 
Y Y 
H V1 

ii s 
10 

I1U 

.1z 1s 
14 

11T 
16 

.18 1211 

-19 .20125 
.-21 _ . 22 12T 

0-23 2414U 

www.americanradiohistory.com

www.americanradiohistory.com


86 

u 

m 

co 
1ó 

1- 

co 
cio 

m 
e 

N 

n 

v Y 
H 

o Y 
D 

O 

o 

fl 
V1 

o 

o 

in 

O 

o 

C.) 

D 

O 

(V 

160 

T 160 

82 

u 160 

u 

o 

O 1 

1 

62C\I\ 

620 

u 

160 

160 

N 
H 

620 

620 

1620I 

6 

s 

T 

u 

T 

320 

256 128 

1 

\620I 
Nr 

20 
\_40 

470 

1 

o 

160 I 

N 
11 

64 

N 

o 

N 

N 

WIRELESS WORLD, NOVEMBER 1978 
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vertically mounted resistors and diodes 
as sub -assemblies by using the simple 
jig in Fig. 21. The holes are marked out 
from a p.c.b., drilled to fit the com- 
ponents, and opened out at the top tor 
easier soldering. Leads at the p.c.b. ends 
of the components are cut to a uniform 
short length and, after insertion in the 
jig, their upper leads are soldered to a 
straightened length of bare wire laid 
along the top. The jig and cutting di- 
mensions should give a maximum pro- 
jection above the board of 14mm. 

It is recommended that the area in 
Fig. 16 is completed and tested first, 
which requires +5V on connector 3, 
ground on 59 and 60, and the appro- 

Fig. 20. Card C matrix resistors viewed 
from the component side. All values are 
in k S2 - Divider outputs are numbered as 
multiples of the lowest frequency on 
the card. Harmonic numbers are in 
circles. Pedal harmonics are at half the 
manual frequencies. The lowest three 
rows of the matrix, which are not 
shown, are spares. 

Fig. 21. Section of assembly jig - 

constructed from two pieces of 
hardwood. 
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priate reference on connector 4. The 
vibrato connection should be sub- 
stituted bya lµF capacitor to ground. A 
1k52 resistor temporarily in the 5V lead 
should not drop more than about 2V 
unless there is a fault, in. which case it 
should prevent damage. Divider out- 
puts should be checked with an oscillo- 
graph and frequency meter if possible. 
The trimmer should be set to give 2.5V 
at the lower end of the 10MS2 resistor. 

To be continued. 
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Is itgoodbye' 
to the Dynamometer? 

The new Feedback Electronic Wattmeter EW 604 
could be your ideal replacement for the conventional 
dynamometer. 

It's inexpensive yet amazingly versatile, reliable and 
efficient. A self -contained unit which needs no other 
accessories, the Feedback EW 604 is really robust - both 
physically and electronically. 

It performs over a remarkably wide range of power 
(250mW to 10kW full scale), current (50mA to l0A) voltage 
(5V to 1000 V) and frequency (d.c. to 20 kHz). 

The instrument is fully protected against misuse or 
incorrect terminal connection. It's the ideal answer to most 
power measurement problems in power systems, audio 
systems, heating plant, vibration testing, pumps, machine- 
tools, compressors, generators, aircraft systems, transformers, 
domestic equipment and education. 

It's an instrument whose wide ranging performance 
should bring an equally wide grin to the face of even the 
testiest tester! Particularly when he learns it's covered by a 
two -year guarantee. For fully detailed literature on the 
Feedback EW 604, simply complete and post the coupon 
today. Or contact our distributors 

shrocheplan P.O. Box 19, Orchard Road, 
Royston, Herts. SG8 5HH. 

- -I 
Please send further information on the EW 604 and the ether 

instruments in the range. 

Name 

Position 

Company 

Address 

Telephone 

Feedback 
Instruments 
Limited 

46 
Park Road, Crowborough, Sussex TN6 2QR. 
Telephone: Crowborough (08926) 3322. 
Cables: Feedback Crowbr. Telex: 95255 L_ ______________J 

The FeedbackWattmeter will make even the testiest tester smile! 
WW -084 FOR FURTHER DETAILS 
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Only our name has changed. 

E 
products are the same. 

Low pass filters,filter connectors 
and multi -section filters. 

Metal oxide power resistors 
(00132 series). 

Crystal oscillators. 

Button mica capacitors 

Miniature carbon film 
resistors (00120 series). 

Trimmer capacitors. 

Fixed composition resistors H. V. rectifiers and 
multiplier assemblies. 0025 (7 00026. 

For Erie professional and military 
capacitors and filters; and for carbon film 
and metal oxide resistors and pots 
contact ITT Mercator. 

We have changed only the name and 
telephone number in order to avoid 
confusion. You deal with the same people 

Transcap'' disc, feed thru, 
stand -off and Monobloc' capacitors. 

Carbon film 
potentiometers 

89PNér 
87PNF. 

at the same address and - what's more 
important - you get the same high standard 
of service. 

ITT Mercator, South Denes, 
Great Yarmouth, Norfolk NR30 3PX. 
Tel: (0493) 4911. Telex: 97421. 

41 0000::. ,,,n,...-", 00..11.. ,,,..WNN, 

----- -INNNO --- 
worldwide component sources ______.s _____...__11__11 _. __....._._- __.. __ ._1111. __1111. \\VIM WNW 

Niff 
ITT mercator ITT 

WW -122 FOR FURTHER DETAILS 
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What future for television? 
Possibilities for three -dimensional and other effects 

by D. A. Bell, M.A., B.Sc., Ph.U., F.Inst.P., F.l.E.E., University of Hull 

RÉCENT events have highlighted the fact. 
that the manufacturing capacity of the 
television industry has always been in 
excess of the requirements of a steady - 
state market. It was at one time rescued 
from the doldrums by the introduction 
of higher definition (625 instead of 405 
lines) and higher frequency radio chan- 
nels. Then, after an interval, it was 
rescued again by the introduction of 
colour. Now the market is getting satu- 
rated with colour receivers - so what 
next? Can some other technical deve- 
lopment be introduced which will (a) be 
sufficiently attractive to the public tö 
generate a large volume of sales but (b) 
be compatible? There is, of course, 
the possibility of starting a non - 
compatible service service on one of the 
higher- frequency bands which has not 
yet been brought into use, but such a 
proposition would have to compete 
with the pressure for a "fourth channel" 
in the present service and with all the 
non -television services which compete 
for frequency allocations. 

There is, of course, teletext, in the 
form of Ceefax and Oracle developed by 
the British broadcasting authorities, 
and the Post Office offering the view- 
data service called Prestel. The 
broadcasters have the advantage that 
their communication channel already 
exists in nearly every home, but the 
disadvantage that the viewer can 
choose only from a limited repertoire, 
all the.items of which are actually being 
transmitted. In Prestel, on the other 
hand, the viewer can actively request 
items from a data bank, the size of 
which is in principle unlimited. 

At the present time "television 
games" adapters are more commer- 
cially active. The presentation offered 
by some of these is too repetitive and 
pre- determined; so the next step should 
be to introduce more randomness, using 
either "noise" (e.g. from an avalanche 
diode) or the output of a pseudo- 

. random binary generator. The more 
difficult step is to increase the degree of 
active participation by the player. 

The third dimension 
It is a simple argument that the pro- 
gression from monochrome to colour 
should follow on from flat to three - 
dimensional. It has sometimes been 
suggested that the information in a 
three -dimensional picture is infinite, 

because there is an unlimited number of 
arbitrary viewing points from which the 
scene could be observed, each one pre- 
senting the viewer with a somewhat 
different picture. This high -lights the 
difference between 3- dimensional 
reconstruction of a scene and 
stereoscopic presentation, since the 
latter is limited to giving a 3 -D effect as 
seen from a particular view -point. It 
seems clear that in any telecom- 
munication system we must be limited 
to a fixed viewpoint at which the 
"camera" is situated, and therefore 
stereoscopic systems are acceptable. 
(This does not prevent the producer 
from changing view -points by switch- 
ing from one camera to another or 
moving a camera, as at present.) 

We should, however, have a brief look 
at two non -stereo devices before dis- 
missing the possibilities. First, of course, 
is the hologram which has acquired 
almost an aura of magic. It is true that 
the appearance of the reconstructed 
image can be varied by changing the 
observer's position. But it is not true to 
say that this is equivalent to being able 
to walk round the object, because the 
range of view -points must be limited to 
the range of angles taken in by the 
holographic recording set -up. Then it 
was estimated in the comparatively 
early days (reference 1) that holo- 
graphic television would need a band- 
width of a considerable number of 
gigahertz, so it has been assumed to be 
impracticable. Now the fact is that 
holography as at present known is 
hopelessly mismatched to the require- 
ments of television because it is essen- 
tially precise in depth, recording to 
better than a wavelength of light. If we 
consider the presentation of a news 
reader, taking in an area of roughly one 
metre square in the studio, a 625 -line 
system gives a surface precision of the 
order of one to two millimetres in that 
area, but a holographic system with 
visible light gives a perpendicular depth 
precision of better than a micrometre, 
i.e. it is over 1000 times too precise and 
one has to pay for this in bandwidth. At 
the same time the transverse precision 
in holography is much less, because a 
transverse movement produces less 
change in optical path length from 
object to recording system than does a 
perpendicular movement. The 
traditional device of using a longer 

wavelength, as in acoustic holography, 
is unacceptable both because it loses 
transverse resolution and still more 
because it loses all the optical charac- 
teristics of surfaces, such as colour. 
Bandwidth could be reduced by scan- 
ning only a small portion of the holog- 
ram of the scene to be transmitted, but 
this would lose definition in both direc- 
tions. So the problem is to find a new 
"holographic" technique which greatly 
reduces the resolution in depth without 
unduly reducing the transverse resolu- 
tion. 

Another proposal for a non - 
stereoscopic system is the variable - 
focus method. This involves a projec- 
tion type receiver and instead of a flat 
screen a cube of opalescent material is 
used to receive the picture. By varying 
the focus of the projection lens the 
picture appears sharply at varying 
depths, and if the focus is changed 
quickly enough and in synchronism 
with corresponding changes in focus in 
the transmitting carrier, a three - 
dimensional picture should be built up 
in the viewing cube. Both lenses, at 
transmitter and receiver, must operate 
at a large aperture in order to sharpen 
the focus to a particular depth. The 
change of focus must be rapid, and it 
has been suggested that moving -coil 
devices, similar to loudspeakers, should 
be used. Finally one has the dilemma of 
the viewing device. If the opalescent 
medium is too clear, most of the light 
will pass right through it, and not be 
seen by the viewer; but if it is noticeably 
opaque, the scene will appear to be on a 
stage filled with mist, so that only near 
objects are completely unobscured. 
This system represents an intriguing 
idea, but it does not seem to be practi- 
cable unless the opalescent box can be 
replaced by a variable- distance screen. 
This effect could be provided through 
an optical viewing system, but not with 
a large screen for family viewing. 

We are then reduced to stereoscopic 
viewing, in which there are two pro- 
blems: one is to ensure that left and 
right pictures are presented to the view- 
er's left eye and right eye respectively, 
and for broadcast television the pro- 
blem is to devise a system which is 
compatible with monoptic viewing. To 
solve the first problem one first thinks 
of the cinema techniques using spec- 
tacles with pink and green lenses. With 
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a colour tv system one need only put 
appropriate colour filters in front of the 
two cameras of a stereo pair and repro- 
duce the two signals on a single colour 
tube in the receiver. Apart from any 
questions of eye strain resulting from 
using this device of splitting left and 
right by colour, this would not be a 
satisfactory advance in entertainment 
television because it would not allow 
reproduction in colour - the 3 -D pic- 
tures could only be in monochrome. 
The obvious solution is to use polarisa- 
tion instead of colour as the means of 
discriminating between left -eye and 
right -eye signals, but this would seem to 
need two separate transmission chan- 
nels. 

The problem of compatibility 
The problem of compatibility can be 
examined at two levels. The first is to 
see whether the complete stereo picture 
can be sent over a normal transmitting. 
channel. This has only been achieved 
for broadcast stereo sound by using 
wide band transmitters; but the number 
of television channels is so small, and 
the necessary bandwidth per channel so 
large, that one is reluctant to suggest 
the use of two channels for one stereo 
picture. A small group at the University 
of Hull has therefore been investigating 
the possibility of using the alternate 
frames of the standard interlace for left 
and right pictures *. One suggestion was 
that if the two images were presented 
on a common screen, the viewer's eyes 
and brain might recognise their nature 
and use them as a pair of stereo images. 
Although this might happen with some, 
individuals, especially after training, it 
certainly did not happen with the 
observers who saw it for the first time, 
so this mode of presentation is consid- 
ered to be impracticable for general 
viewing. One is then forced to resort to 
crossed polarisation and "polaroid" 
spectacles to separate the two images. It 
may eventually be possible to present 
the images on a single tube with a 
polarising screen of the liquid- crystal 
type which could be switched elec- 
tronically; but the response time of 
currently known liquid crystals is too 
long, so at present one is obliged to use 
two separate picture screens 
(cathode -ray tubes), each having its 
own polarising screen. This is possible, 
using a half- silvered mirror to superim- 
pose the two images and "polarised" 
spectacles. It came to light that such an 
arrangement had been tried beforet and 
was alleged to cause some eye strain. 

In any case, it has not solved the 

`The idea arose in discussions with Mr V. A. 
Daniels and Mr B. Peers of the Audio -Visual 
Centre, University of Hull. A small 
feasibility -study grant was given by the 
Science Research Council. 

t It is mentioned in a paper by J. F. Butter- 
field (reference 2). 

problem of compatibility at a second 
level, namely allowing the viewer with a 
non -stereo receiver to use the same 
programme. If he were to use one only 
of the images, he would be losing inter- 
lace; and although arrangements could 
be made to reconstruct the missing lines 
by correlation techniques (as proposed 
for bandwidth reduction in Viewphone) 
this would not represent true com- 
patibility since it would require sub- 
stantial alterations to receivers. 

It was therefore concluded that the 
use of alternate frames from the inter- 
lace was not an entirely satisfactory 
technique. A technique which does 
appear to work is that of halving the 
transmitted field of view and transmit- 
ting over any normal channel a stereo 
pair of half -width pictures. These two 
images appear side -by -side on the 
viewing screen and may be combined as 
a stereo pair by the crossed polarisation 
technique; or either can be viewed 
separately as a normal picture. The 
division into two half -sized pictures 
may be performed either optically or 
electronically$. Thus instead of using 
two complete communication systems 
for the two images, one has multiplexed 
a single communication system into 
two channels, each carrying only half as 
much information. Halving the width of 
picture may be too high a price to pay 
for stereo production in entertainment, 
though it is acceptable in some indust- 
rial applications. 

Other optical effects 
In entertainment television the real 
objective is to create an illusion rather 
than to allow the viewer to extract 
certain information analytically from 
the picture. If the 3 -D problem is so 
intractable, can tv advance in any other 
directions and in particular can any- 
thing be learnt from developments in 
the cinema? The cinema tried 
stereoscopic presentation, e.g. by the 
red /green method, as a stunt but does 
not appear to have produced any nor- 
mal film in 3 -D, neither feature nor 
documentary. (There is an obvious 
argument against its uses when making 
news films.) The visual analogue of 
"surround sound" was the all -round 
cinema, one of the few examples of 
which showed a US travelogue at the 
Brussels International Exhibition in 
1952. A small audience had to stand in a 
circular chamber while a number of 
projectors produced a 360° panoramic 
picture round the top of the wall. This 
was very impressive but clearly not 
practicable for commercial entertain- 
ment. The cinema adopted various ver- 

$The optical method is used by 3 -D Televi- 
sion Systems, Inc., of 4382 Lankershim 
Boulevard, North Hollywood, California, 
who offer a 3 -D conversion kit for industrial 
closed- circuit television. The electronic 
method is described by K. Sunderland of the 
Electronic Engineering Department, Univer- 
sity of Hull (reference 3). 
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sions of wide screens in order to give a 
picture of greater appeal without going 
to 3 -D; and perhaps part of the psycho- 
logical appeal of the cinema is its ten- 
dency to produce larger- than -life 
images, which is just the reverse of the 
small screen of television. Now if one is 
to maintain the standard of definition 
and brightness, an increase in field of 
view of the cinema picture requires only 
an increase in power of illuminant 
and area of film, together with an in- 
crease in size of camera lens to cover 
the wider film, all of which are subject 
to economic rather than technical con- 
straints. But in television the transmis- 
sion of more information to fill a wider 
picture needs more bandwidth, as well 
as modifications to both cameras and 
receiving equipment; and so long as 
we are concerned with broadcast tv, 
bandwidth is a rather scarce com- 
modity. If the Post Office ambition of 
having a wide -band channel to every 
household is ever realised, especially if 
the idea moves forward from coaxial 
cable to glass fibre, there will be band- 
width to spare for two -channel com- 
patible stereo and wide -screens. 

In the mean time, can nothing be 
done? Every photographer knows that 
lighting is of the utmost importance in 
producing what he calls "plastic" 
effects. Do television producers make 
full use of this factor? An argument for 
using an acoustically dead studio for 
sound is that the listener's room will 
provide some reverberation; but there is 
no way in which this argument can be 
extended to vision. Mention of "plastic" 
effects serves as a reminder that 
emphasis of edges also enhances this 
effect. In normal television scanning, 
only vertical edges can be enhanced by 
differentiating the signal (or boosting 
the high frequencies) but anyone who 
has studied papers on the analysis of 
television signals in terms of picture 
differences must have been struck by 
the "bas relief" effects which can be so 
obtained. 

A brief trial of this technique led to 
the conclusion that although it is of 
some value for "irregular" objects, such 
as human faces, its uses must be sever- 
ely limited if the picture contains 
straight vertical edges of any length. 
__Until someone invents a workable 
system of compatible 3 -D television, the 
producers of broadcast television might 
give more thought to the production of 
illusions! 
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Breadboard survey 
A look at solderless circuit construction aids 

EVER SINCE electronic circuits have 
not behaved as designers intended, 
"breadboards" or patchpanels have 
been built to quickly assemble, modify 
and dismantle circuitry. Over the years 
various commercial types have app- 
eared varying in style from a bare board 
sprouting with leads and "croc- clips," 
to a panel two foot long and littered 
with enough readouts, switches and 
controls to confuse even the most sea- 
soned engineer. In the last few years 
several breadboard systems have been 
designed which are simple to use and 
can quickly pay their way in a work- 

Power supply 

shop. Although any system which 
allows components to be temporarily 
connected together can be called a 
breadboard, the more popular types 
have a number of standard features. 
The most important of these is the 
method of interconnection. A socket 
based system where components are 
plugged in is essential for good bread- 
boarding because the components can 
be quickly changed and used repeat- 
edly. Flexibility is also important so that 
different component types and sizes can 
be used on the same board. A third 
facility which makes for a good bread- 

(a) 

Power supply 

0.1 matrix 

o 

o 

Plug in bus 

(b) 

( 6 columns 

O o O O o 
- 

0 o o o 
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0 0 o o 

(c) 

Fig. 1. Breadboard socket systems. 

Plug in bus 

board is the inclusion of power supply 
points or rails. 

Apart from these main features, there 
are several other points to consider 
before choosing a system. Size is 
important and this will depend on the 
flexibility of the breadboard, and 
whether it can be extended. Com- 
patibility must also be considered 
together with any accessories which 
can or have to be purchased. 

In general there are three types of 
breadboard currently available. The 
simplest types are breadboard blocks 
which are normally based on a matrix of 
sockets. These blocks will accept in- 
dividual components which are then 
interconnected by the sockets and 
supplementary wiring on the block. 
When the circuit has been completed, 
the components and wires are unplug- 
ged and can be used again. 

the second group of breadboards are 
more elaborate assemblies, often com- 
posed of several blocks mounted on a 
base board, with the provision of power 
supply terminals and several supply 
rails. These systems often have 
accessory kits such as jumper leads 
which can save more time. The most 
elaborate breadboards systems are nor- 
mally housed in a purpose built case, 
and offer built -in power supplies, 
oscillators and other general purpose 
outputs which simplify circuit evalua- 
tion even further. Again, these complete 
systems are often based on individual 
breadboard blocks and can be used in 
the same way. 

The main problem with all solderless 
breadboards is the socket connection. 
Unlike i.c. sockets, which are only used 
a few times, the conductive contacts 
have to be robust enough to survive 
many operations, and always provide a 
reliable low resistance contact. To 
overcome this potential problem, 
several types have strips of contacts 
which can be replaced if a socket is 
damaged. This facility is very useful 
because a damaged or intermittent 
connection can waste more time than 
the breadboard will save. 

Breadboard blocks 
Euro Bread Board, see Fig. 2, measures 
92 x 82mm and follows the socket 
connection system of Fig 1(a). A single 
panel will accept 0.3 and 0.6in i.cs as 
well as most discrete components with 
leads of up to 0,85mm dia. A total of 500 
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sockets are provided based on a 0.1in 
matrix with four columns of 25 separate 
rows each containing five intercon- 
nected sockets. Four extra rows, each of 
25 sockets, surround the matrix and are 
used as power supply rails. The layout is 
designed to accept two rows of 0.3in i.cs 
and one row of 0.6in i.cs. All of the 
socket strips, which are replaceable, are 
double sided types made from nickel 
silver alloy and rated at lA. Contact 
resistance is specified as below lOmS2 
and the life is quoted as above 10,000 
insertions. 

Bim Board 1, see Fig. 3, measures 150 x 
50mm and follows the socket connection 
system in Fig. 1(a). The Layout will 
accept 0.3in i.cs, or 0.6in types by 
sacrificing some potential connection 
points. Most other discrete components 
can be accommodated with lead 
diameters up to 0.85mm. The block has 
470 main sockets in a 0.lin matrix or- 
ganised in two columns, each of 47 rows 
containing five interconnected sockets. 
Two extra rows, each of 40 intercon- 
nected sockets, serve as power supply 
rails. The strips of sockets, which are 
replaceable, are double -sided types 
constructed from nickel silver with a 
contact resistance rating at lA of 10mS2. 
On the top of the board the matrix area 
has the columns and rows numbered 
and lettered for easier circuit construc- 
tion. The plastic moulding is provided 
with male and female connectors so 
that several boards can be locked 
together in an expanded system. A 
plug -in vertical panel is also provided 
for mounting external components. 

Super Strip, see Fig. 4, measures 165 x 
57mm and follows the pin connection 
system in Fig. 1(a). The layout will 
accept 0.3in i.cs, or 0.6in types by 
sacrificing some potential connection 
points. Most other discrete components' 
can be accommodated with lead 
diameters up to 0.81mm. The layout has 
640 main sockets in a 0.1in matrix which 
is arranged as two columns, each of 64 
rows containing five interconnected 
sockets. Four extra rows, each with two 

Fig. 2 

Fig. 3 

Fig. 4 

Fig. 5 

strips of 25 linked sockets, provide eight 
power supply rails. The double -sided 
strips of sockets are available in nickel 
silver or with a gold plated finish. The 
blocks are supplied with a self adhesive 
backing compound for instant and semi 
permanent mounting. This backing can 
be peeled off to expose the socket 
strips which can then be removed. 
However, this is a sticky procedure and 
normally destroys the backing. Altern- 
atively, the block may be mounted with 
self -tapping screws which are supplied. 

S Dec, see Fig. 5, measures 114 x 76mm 
and follows the socket connection sys- 
tem in Fig. 1(b). The board is designed to 
accept only discrete components with 
lead diameter up to 1mm. The layout 
has 70 sockets arranged in seven rows 
each with two strips of five linked 
sockets. The double -sided sockets are 
constructed from brass, and are rated at 
5A. Each hole is numbered from 1 

through to 70 on the top of the board. 

An extension of this system, known 
as T -Dec, contains 208 contacts with 
alphanumeric labelling for the rows and 
columns. This board allows one i.c. to be 
plugged into the block via an adaptor. A 
further extension, known as p.-Dec has a 
similar layout, but allows two i.cs to be 
used either directly or by adaptors. 

A useful feature of all three versions is 
the availability of complementary 
printed circuit boards which reflect the 
layout of each board. This allows a 
breadboard layout to be transferred 
permanently to a p.c.b. 

Experimentor, see Fig. 6, type 300 
measures 152 x 53mm, and type 600 
measures 152 x 60mm. Both versions 
follow the connection system in Fig. 
1(a), and are designed to accept 0.3in or 
0.6in i.cs together with most discrete 
components. The layout has 470 main 
sockets in a Olin matrix organised as 
two columns, each of 47 rows con- 
taining five interconnected sockets. 
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Two extra rows, each of 40 intercon- 
nected sockets, serve as power supply 
rails. The strips of sockets, which can be 
removed by peeling off an insulated 
backing paper, are a double -sided type 
constructed from nickel silver alloy. 
The top of the block has the matrix area 
numbered and lettered, and the plastic 
moulding has a male and female 
locating groove on each side. This 
allows both types of block to be snapped 
together either side -by -side or side -to- 
end. For permanent mounting, the 
moulding is also provided with four 
screw holes. 

I.C. breadboards from Cambion are 
based on i.c. sockets and 0.040in jacks. 
Type 702 2 105 02 has four 18 -pin 
i.c. sockets which are connected 
to corresponding jack sockets. By using 
patch leads, connections are made bet- 
ween the i.c. pins. Power supply and 
ground terminals accept bare wires or 
spade connectors. Type 705 0369 01 

is a similar system measuring 165 
x 159mm, but with 16 0.3in i.c. sockets. 
Solder turrets are provided for input/ 
output and supply connections, and 
supply buses travel inbetween the rows 
of i.cs. Two other boards in this range 
accommodate 32 and 64 i.c. sockets. 

Alternatively, the three boards can be 
supplied with i.c. jacks instead of 
sockets. 

The Hirschmann Experimental Plate in 
Fig.7 follows the layout in Fig. 1(c). The 
board will directly accept most discrete 
components with lead diameters up to 
1.2mm and, via special adaptors, 0.3in 
i.cs. Interconnection of components is 
by special -patch leads which are sup- 
plied in a kit. The plate has 1,128 con- 
nection points organised in six columns 
each with 47 rows of 4 interconnected 
sockets. The board is supplied with two 
plug strips which are used as power 
supply buses, and connect either 23 or 
24 rows of sockets together. 

The socket springs, which are con- 
structed from beryllium copper and can 
be either nickel plated or gilded, have a 
contact resistance of around 45m0 for 
5,000 operations, and a current rating of 
1A. The moulding has the columns and 
rows lettered and numbered, and 
dovetail clips are provided on two sides 
so that several plates may be joined 
together. The plate also incorporates 
four 4mm sockets which can be used for 
input and output connections. 

A screw -fixed vertical panel is also 
available for mounting switches and 
potentiometers. Draft sheets are sup: 
plied which have a socket layout. This 
enables the constructor to draw a 
circuit plan on paper before assembling 
the breadboard. 

Wonderboard is available in two sizes 
which measure 81 x 35mm and 81 x 
140mm. The layout will accept most i.cs 
and discrete components as shown in 
Fig. 8. The basic board contains six 
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Fig. 6 
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Fig. 7 

Fig. 8 

rows of 31 holes. These rows are spaced 
at 0.3in and the holes are filled with a 
conductive elastomer. 

Components are pushed into these 
contacts from the top of the board, 
while interconnection leads are used on 
the underside. Each contact can accept 
one component lead and up to six 26 
gauge wire contacts. Contact resistance 
is specified as 10mg and the current 
rating is 7A, with a breakdown voltage 
of 9kV. Contact life is given as 150 
insertions in a temperature range from 
-55 to + 100 deg C. Both sides of the 
board have the co- ordinates labelled 
with numbers and letters for easier 
wiring. The larger board is laid out as 
four standard boards side -by -side. 

The concluding article describes breadboard 
assemblies, and gives a list of suppliers 
together with prices. 
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Stereo f.m. tuner - Mk II 
Alignment and printed circuit board layouts 

by L. Nelson- Jones, F.I E.R.E. 

The main part of the design, a 

development of the author's highly 
successful tuner of 1 971 , appeared in 
the September issue (pp. 34 -39). This 
concluding article gives the alignment 
procedure and also the layouts of the 
printed circuit boards. 

To align the circuit, disable the muting 
control RV2 on the i.f. board by turning 
fully anti -clockwise, and then switch off 
the a.f.c. Set the tuner supply to + 12V 
using RV3, and switch the a.f.c. on 
again. For alignment of the quadrature 
coil a broadcast transmission is needed. 
With the receiver tuned for maximum 
signal level output on the "signal level" 
pin of the i.f. board, adjust the quadra- 
ture coil for zero difference between the 
a.f.c. and a.f.c.- reference voltages. With 
a.f.c. off, slowly tune the receiver 
through the station and adjust the coil, 
if necessary, for equal peaks on the 
S- shaped characteristic. This procedure 
is only satisfactory for the single - 
tuned system, and a wobbulator must 

Effect of tuning L2 (a) and L3 (b) in 
double -tuned discriminator circuit, 
compared with characteristic of 
single -tuned discriminator (c). Ordinate 
0.5V /cm, abscissa 100kHz /cm. 

Printed circuit board layout for power supply 

r[c]197e 
o KE o 

O1 
..... 
Q 1 

® O 
20vCiv 12v 

o 
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be used for alignment of the double - 
tuned circuit. Next, set the a.g.c. level 
control RV 1, CA3189E only, to give a 
satisfactory law for the signal -level 
meter. 

For the decoder the oscillator 
frequency is set on a stereo signal. 
Slowly turn the potentiometer on the 
decoder board until the l.e.d. lights, and 
continue until it goes out again. The 
correct setting is mid -way between 
these two points. If a counter -timer is 

available, set the frequency to 228kHz 
at the end of R2 adjacent to the poten- 
tiometer. 

The pre -aligned front -end needs only 
the i.f. coil adjusted to the frequency of 
the i.f. filter. Tune to a station and set 
for maximum signal- strength on the 
meter. Carefully adjust the core of the 
i.f. coil to peak this reading. The front - 
end tuning adjustments are marked, so 
that the complete alignment can be 
carried out if desired. Set the oscillator 

95 

range to cover from 87.5MHz at + 1.5V 
tuning input, to 108MHz at + 11.5V 
tuning input. Set the tracking by ad- 
justing the indu_ ctors at the 87.5MHz 
frequency, and the capacitors at the 
108MHz frequency. Only the inductors 
and capacitors of the aerial and r.f.' 
stages are adjusted because the oscilla- 
tor is already set. For peaking the coils 
use the signal strength output or meter 
if fitted. Great care should be used when 
adjusting the coils because the ferrite. 

Printed circuit board layout for the decoder 
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O 

Printed circuit board layout for the i.f. circuit 

cores are delicate. The correct adjusting 
tool must be used at all times. 

The Toko screened coils are slightly 
sensitive to the presence of metal. It is 
therefore necessary to check the align- 
ment by removing the tool temporarily. 
This is especially important when set- 
ting the symmetry of the S- shaped dis- 
criminator characteristic. 

O 

Overall view of the first prototype tuner 
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\EW PRODUCTS 

Monochrome 
monitor 
Plessey has developed a high 
quality monochrome monitor 
which they say is particularly 
useful for computer v.d.us where 
high character -density displays 
are required. The suggested for- 
mat of 25 rows each with 80 cha- 
racters can occupy up to 90% of 
the screen area. The monitors, 
which are currently available 
with 12 or 15ín screens, use 110° 
c.r.ts with a 1000 line centre, and 
800 line corner resolution. 
Linearity is 2% of raster height, 
and picture geometry has a 
distortion of less than 1.5 %. Other 
ranges are available which 
operate from either a composite 
video signal, or from separate 
and sync at t.t.l. levels. Plessey 
Wound Products Ltd, Titchfield, 
Fareham, Hants. 
WW 301 

Meter relay 
This edge type panel meter has 
two switchable transistor out- 
puts which are controlled by two 
opto- electronic detectors that 
can be adjusted over the full 
80mm scale. Two scale markers 
set the switching points while a 

third independent pointer gives a 
continuous visual readout. The 
unit measures 100 x 30 x 139mm 
and can be supplied with meter 
movements from 100µA f.s.d. 
Centrelco S.A., Case Postale 241, 
CH -1211 Geneve 26, Switzerland. 
WW 302 

Dual output power 
supply 
The model HP -6234A d.c. power 
supply offers two independently 
adjustable and isolated outputs 
from 0 to 25V. Both outputs, 
which are automatically limited at 
0.2A, can be connected in series 
to provide up to 50V. Pushbut- 
tons select either voltage or cur- 
rent for each output, and two 
multiple -turn controls adjust the 
voltage. Regulation is quoted as 
within 0.01 %, while ripple and 

WW 303 

WW 304 

noise are said to be less than 
200µV r.m.s. The mains powered 
instrument measures 90 x 155 x 
190mm, weights 2.3kg, and is 
priced at £112. Hewlett -Packard 
Ltd, King Street Lane, Winnersh, 
Wokingham, Berkshire RG11 
5AR. 
WW 303 

Marker generator 
A battery- powered, crystal - 

controlled marker pulse genera- 
tor, the TE 5, from ALL -M Pro- 
ducts, provides markers at 1MHz, 
500kHz, 250kHz, 200kHz, 
100kHz, 50kHz, 25kHz, 20kHz 
and 10kHz. The unit contains a 
mixer and amplifier to provide a 
beat between an unknown 
frequency and the selected 
marker, the beat being presented. 
on an oscilloscope screen or aud- 
ibly by earphones. Provision is 
made for art external power sup- 
ply or the 9V internal battery can 
be used; current drain is around 
7mA. All -M Products Ltd, 3 
Westhill Close,' Highworth, 
Swindon, Wiltshire SN6 7BY. 
WW 304 

Magnetic tape head 
The C44RPS02 magnetic tape 
head will enable an audio cass- 
ette recorder to simultaneously 
record or playback up to four 
channels. Each channel has an 
impedance of 90011 at 1kHz and a 
head gap of around 1.5 microns. 
Playback frequency response at 
8kHz is 8dB ± 5dB. A bias current 
of 3001,LA' of 50kHz is required, 
while the record current is 3011A. 
Monolith Electronics Co Ltd, 5/7 
Church Street, Crewkerne, 
Somerset TAI8 7HR. 
WW 305 

Interference 
simulator 
The SG41 interference simulator 
can be used to measure noise 
immunity of digital and analogue 
instruments, or for testing elec- 
tronic. components. The unit, 
which simulates voltage peaks, 
spark interference, and static 
discharges, can be connected 
between the incoming power 
supply or mains, and the device 

under test. Voltage peaks from 
0.1 to 6kV can be simulated with 
an energy of two joules and a 
repetition frequency of 25Hz. 
Spark -interference from 0.5 to 
3kV may be selected with a 
repetition frequency of 250Hz, 
and static discharges with an 
amplitude of up to 15kV may also 
be repeated at 250 per sec. Seltek 
Instruments Limited, Hoddesdon 
Road, Stanstead Abbotts, Hert- 
fordshire SG12 8EJ. 
WW 306 

Universal meters 
The Meter Made range of move- 
ments has five basic versions 
with either edge or flat face dis- 
plays. The blank meters are sup- 
plied in a kit of three with a sheet 
of rub -down scales and legends 
which cover most standard and a 
few non -standard units. As well 
as the normal biased left move- 
ments, centre zero and double 
versions are available. Kit prices 
start at £7.50 from Ambit Intern- 
ational, 2 Gresham Roan, Brent- 
wood, Essex 
WW 307 

Video a. -to -d. 
con verter 
An 8 -bit video a -to-d converter, 
type VADC820, developed by ILC 
Data Device Corporation, is cap- 
able of sampling at a 20MHz rate. 
The converter, which is compat- 
ible with NTSC and PAL 
standards, has been designed for 
digitising tv and radar signals for 
storage, measurement and trans- 

mission. The video track /hold 
input amplifier has a 100MHz 
bandwidth, and its internal f.e.t. 
input can be terminated for any 
coax impedance. Peak signal/ 
r.m.s. noise ratio is specified as 
45dB minimum, and maximum 
linearity error is ± 1/2 l.s.b. The 
circuit requires ± 15V, +5V and 
-5.2V d.c., and the logic is t.t.l. 
compatible. Techmation Limited, 
58 Edgware Way, Edgware, 
Middlesex HA8 8JP. - 

WW 308 
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Crystal oscillators 
The frequency range of Vectron. 
oscillators CO -234, CO -238 and 
CO -239 is now extended to cover 
16kHz to 100MHz (25MHz in the 
case of the 234). Initial frequency 
tolerance is ± 0.005% or ± 0.001% 
and the units work in the 0 -70 °C 
temperature range with a varia- 
tion of ±0.01% maximum. In- 
creased accuracy and stability is 
available, as are oscillators wor- 
king in the temperature range 
-55 to 125 °C. Power required is 
5V at 15 -80mA, depending on 
frequency. Package is either the 
d.i.I. type or a hermetically - 
sealed can. Lyons Instruments 
Ltd, Hoddesdon, Herts. 
WW 309 

Torque screwdriver 
A range of precision torque screw- 
drivers, manufactured in Swit- 
zerland, allow bidirectional 
movement through 270 °. Six 
models give ranges from 20- 
100gcm to 1 -5kgcm with scale 
divisions ranging from 5gcm to 
250gcm. Each model has two 
scales for clockwise and anti- 
clockwise torques. A sliding 

pointer can either be positioned 
on the scale for a maximum for - 
que or moved by a spring move- 
ment to indicate the greatest tor- 
que applied through the screw- 
driver. SS1H Equipment (UK) 
Ltd, Fimecor Division, 67 -74 Saf- 
fron Hill, London EC IN SRS. 
WW 310 

Fan cooled s.m.p.s. 
A dual output switching power 
supply known as the MGD500, 
incorporates a fan cooling system 
which increases the power den- 
sity, and allows the unit to be 
mounted in any plane. The sup- 
ply has been designed for use 
with e.c.l. and offers two inde- 
pendently controlled outputs 
which track together and give a 
total output of 526W. Two d.c. 
outputs provide 5.2V, adjustable 
from 0 to 80A and 2.2V adjustable 
from 0 to 50A, with a common 
positive terminal. Regulation is 
said to be within 0.2% on both 
outputs and ripple is 10mV r.m.s. 
Dimensions for the unit are 127 
x 203 x 267mm. Gould Elec- 
tronic Components Division, 

Raynham Road, Bishop's Stort- 
ford, Hertfordshire CM23 5PF 
WW 311 

Illuminated 
microscope 
A miniature illuminated 
microscope from Intel Electronic 
Components is said to be ideal for 
the inspection and measurement 
of p.c.bs, components, and in- 
struments. The device is 125mm 
long and features a graticule 
which is calibrated in increments 
of 0.1mm, and with angles from 
30° to 90 °. Magnification is x 20 
and illumination is by a standard 
bulb and two 1.5V batteries. Intel 
Electronic Components Ltd, 30/ 
50 Ossory Road, London SEI 
5AN 
WW 312 

Frequency counter 
The 02 series of frequency 
counters from R.C.S. Electronics 
operate from either a mains or 
12V d.c. supply. Seven segment 
0.6in I.e.d. displays indicate 
frequencies up to 520MHz as well 
as average period and timer 
functions. Sensitivity is 10mV 
and the stability is around 3 parts 
in 1010. R.C.S. Electronics, 6 Wol- 
sey Road, Ashford, Middlesex 
TW 15 2RB. 
WW 313 

Drill stand 
This drill stand supports the mo- 
tor body on a cantilever spring 
system which, when depressed, 
switches the motor on, and off 

when released. The stand meas- 
ures 315 x 115 x 150mm and has 
an integral fused and switched 
12V d.c. power supply, a low vol- 
tage lamp, and a high speed mo- 
tor mounted in an adjustable 
clamp. Throat depth is 168mm 
and each unit is supplied with 
X Y locating jigs. Recom- 
mended retail price is £61 plus 
v.a.t. from Technomark, Allnut 
Mill, Church Road, Lower Tovil, 
Maidstone, Kent 
WW 314 

Programmable pulse 
generator 
Models 1505 and 1506 are single 
and dual channel programmable 
pulse generators which have 
been designed for automatic test 
systems that require a fast rise 
time. The instruments feature 
e.c.I. drivers, and provide variable 
output amplitudes within ± 2.5V 
into 5012. All of the pulse 
parameters, except for rise and 
fall times, are programmable by 
several methods including the 
IEEE Standard 488 -1975 digital 
interface, a 16 -bit address and 
data bus, a serial ASCII format, 
and parallel programming. 
Microsystem Services, Duke 
Street, High Wycombe, Bucks. 
WW 315 

Frequency doubler 
A passive frequency doubler 
from Racal -Dana enables the 
output of a 240 to 570MHz signal 
generator to be extended to 
above 1GHz. The device, which is 
fitted with N -type connectors 
and measures 100 x 30 x 30mm, 
can be connected directly to the 
output socket of most signal 
generators in common use. When 
used in a 5012 system, the inser- 
tion loss is less than 13dB and the 
input v.s.w.r. is less than 2:1. 
Racal -Dana Instruments 
Limited, Duke Street, Windsor, 
Berkshire SL4 1SB. 
WW 316 

Miniature p.c.b. 
relay 
A p.c.b. mounting relay which 
measures 16 x 11 x 10.5mm has 
contacts rated at 0.5A 100V a.c. 

WW 314 

or IA 24V d.c. Coil ratings range 
from 1.5 to 24V at currents bet- 
ween 18.8mA and 300mA, while 
service life is said to be in excess 
of 5 x 106 operations. Coil resist- 
ances range from 5 to 128012, and 
the maximum switching fre- 
quency is 1800 operations per 
hour. Operate and release times 
are both around 5ms and the 
insulation resistance is greater 
than 100M12. IMO Precision Con- 
trols Ltd, 349 Edgware Road, 
London W2 IBS 
WW 317 

R.a.m. controller 
The 8202 i.c. from Intel is a 
dynamic r.a.m. controller which, 
say the makers, allows a designer 
to treat a dynamic r.a.m. in the 
same way as a more expensive 
static device. The i.c. can refresh 
a dynamic r.a.m. of up to 16K 
words without the need for ex- 
ternal drives, and will simult- 
aneously resolve demands for 
memory access and refresh. The 
8202 is compatible with Intel's 
8080A and 8085A microproces- 
sors, and is capable of decoding 
the 8085A status lines. Intel Cor- 
poration (UK) Ltd, 4 Between 
Towns Road, Cowley, Oxford 
OX4 3NB 
WW 318 

Interference filters 
A new range of filters for opera- 
tion at voltages up to 250V a.c. 
offers current ratings from 1 to 
30A. The JX5100 series is for 
general purpose applications and 
provides r.f.i. control of line -to- 
ground noise. Series JX5200 con- 
trols line -to -line interference as 
well as line -to- ground r.f.i., and 
series JX5300 offers an improved 
performance in low impedance 
applications. Sprague Electric 
(UK) Ltd, 159 High Street, Yiew- 
sley, W. Drayton, Middx. 
WW 319 

Manual card reader 
Type MCM- 105 -1R is a hand - 
operated device for reading mag- 
netic cards. The reader, which 
has no moving parts, can accept 
cards at speeds between 75 and 
1500mm /s. Power requirements 
are 5V at 30mA, and the 
operating temperature range is 
from -15 to +50 deg C. The 
reader measures 120 x 40 x 
38mm, weighs 200 gm and is 
claimed to have a head life of at 
least 300,000 card operations. 
Roxburgh Electronics Ltd, 22 
Winchelsea Road, Rye, East Sus- 
sex TN31 7BR 
WW 320 
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Carston Electronics Ltd Issue No14 

MANUFACTURER TYPE No. DESCRIPTION 
Pressure & Displacement Transducers 
Schaevitz P700 Pressure sensor. Gas & liquid pressures. 

Ranges f 100 to 3000 PSI. 

DC linear variable. 
Differential transformer. 
Displacement ranges + 2.00 f 5.00 
+ 0.050 inches. 

Recorders & Signal Conditioning Equipment 
Brush 260 Six channel. 80Hz response. 

Ink writing. 10mV - 10V sensitivity. 
Portable style. 

Hewlett Packard 7035B 81"x 11 ".0.4mV- 4V /cm. 

Electro Mechanisms LVDT 

M etrawatt 

SE Labs 

SE Labs 

Smiths 

Siemens 

PRICE £ 

30.00 

25.00 

Items listed here are just a 

sample of the range of high 
quality test equipment 
now available from our 
stocks. We cover all 
leading manufacturers and 
are constantly expanding 
our range. 

2400.00 

17108A Time base for 7035B. 
0.2 - 20s /cm. 

17502A Plug -in for 7100 series recorder 
temperature module for t'couples 
type J. K. R. S. T. 

RA6 6 channel U.V. Recorder with 
conditioning amplifiers. 1 mV - 100V input. 
700Hz B. W. 1 - 30 x 1O3µ strain. 
120 350 52. 

3006DLT 12 channels. 1250mm /sec -25mm /min. 
6 " chart. U.V. Recorder. 

A100 Galvo 60Hz. 3.7µA /cm. 
A2500 Galvo 1600Hz. 2.5mA /cm 

B420 Galvo 300Hz. 50µA /cm. 
8450 Galvo 300Hz. 50uA /cm. 
8/4 8 track tape recorder. 

7FM1DR1 " tape 30,15,1á 
I P.S. DC- 10kHzFM 
30Hz -60kHz DR. 

RE551.20 X -Y Plotter A3. 
50µV - 500mV /cm sens on both axis. 
Time base fitted. 

Oscillostore 4 channel digital storage sytem 
with output to U.V. Recorder. 
Event marker max /min. 
Trigger levels. Auto trigger. 
(System capacity 8 channel U.V. 
Recorder included in price.) 

500.00 

70.00 

75.00 

850.00 

450 00 

3000 
30.00 

30.00 

30.00 
1800.00 

575.00 

5850.00 

* Prices and quality no one else can match. * All equipment sold calibrated to manufacturers' specification. * Full inspection may be carried out at our premises. * Full handbook and circuit diagrams supplied with each item. * Keenest prices offered for your own surplus equipment. 

We are pleased to announce 
our latest sales list. This 
contains our greatest ever 
range of test equipment and 
offers it for sale at the best 
prices on the market. We are 
also on the look -out to buy 
good quality test equipment. 
So if you have some for sale, 
let us know. Make certain of 
getting your FREE copy 
of the sales list now. 

Phone: 
01 -267 4257 or 
Circle WW200 
for buying or sel ling 

C Carston 
Electronics 
Limited 

Shirley House 27 Camden Road 
London NW1 9NR Telex 23920 
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TOTAL AMPLIFICATION FROM CRIMSON ELEKTRIK 

STEREO 
PRE -AMPLIFIERS 

MC 1 

WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS - 

CPR 1 

CPR 1 - THE ADVANCED PRE-AMPLIFIER. The best pre -amplifier in the U.K. The 
superiority of the CPR 1 is probably the disc stage. The overload margin is a superb 40dB, this 
together with the high slewing rate ensures clean top. even with high output cartridges 
tracking heavily modulated records. Common -mode distortion is eliminated by an unusual 
design. R.I.A.A. is accurate to 1dB; signal to noise ratio is 70d8 relative to 3.5mV; distortion 
<.005% at 30dB overload 20kHz. 

Following this stage is the flat gain /balance stage to bring tape, tuner, etc. upto power amp . 

signal levels. Signal to noise ratio 86dB; slew -rate 3V /uS; T.H.D. 20Hz -20kHz <.008 %at 
any level. 

F.E.T. muting. No controls are fitted. There is no provision for tone controls. CPR 1 size is 

1 38x80x20mm. Supply to be . 15 volts. 

MC 1 - PRE -PRE -AMPLIFIER. Suitable for nearly all moving-coil cartridges. Sensitivity 
70/ 170uV switchable on the p.c.b. This module brings signals from the now popular low 
output moving-coil cartridges up to 3 5m (typical signal required by most pre -amp disc 
inputs). Can be powered from a 9V battery or from our REG 1 regulator board. 

REG 1 - POWER SUPPLY. The regulator module, REG 1 provides 1 5 -0 -15v to power the 
CPR 1 and MC 1 It can be used with any of our power amp supplies or our small transformer 
TR 6. The power amp kit will accommodate it. 

POWER AMPLIFIERS. It would be pointless to list in so small a space the number of 
recording studios, educational and government establishments. etc. who have been using 
CRIMSON amps satisfactorily for quite some time. We have a reputation for the highest quality 
at the lowest prices. The power amp is available in five types, they all have the same 
specification. T H D. typically .0196 any power 1kHz 8 ohms; T.I.D. insignificant; slew rate 
limit 25V /uS: signal to noise ratio 110dB; frequency response 10Hz- 35kHz, -3dB; stability 
unconditional; protection drives any load safely; sensitivity 775mV (250mV or 100mV on 
request), size 120x80 -2 5mm. 

POWER SUPPLIES. We produce suitable power supplied which use our superb TOROIDAL 
transformers only 50mm high with a 120 -240 primary and single bolt fixing (includes 
capacitors bridge rectifier). 

POWER AMPLIFIER KIT. The kit includes all metalwork, heatsinks and hardware to house 
any two of our power amp modules plus a power supply. It is contemporarily styled and its 
quality is consistent with that of our other products. Comprehensive instructions and full 
back -up services enables a novice to build it with confidence in a few hours, 

POWER AMPLIFIER MODULES 
CE 608 60W/8 ohms 35 -0 -35v 
CE 1004 100W, 4 ohms 35 -0 -35v 
CE 1008 100W / 8 ohms 45 -0-45v 
CE 1704 170W , 4 ohms 45 -0 -45v 
CE 1708 170W 7 B ohms 60 -0 -60v 

TOROIDAL POWER SUPPLIES 
CPS 1 for 2xCE 608 or 1 sCE 1004 
CPS 2 for 2xCE 1004 or 2 /4xCE 608 
CPS3 for 2xCE 1008 or 1 xCE 1704 
CPS4 for 110E 1008 
CPS5 I for 1xCE 1708 
CPS6 for 2xCE 1704 or 2xCE 1 708 

HEATSINKS 
Light duty. 50mm. 2 C/W 
Medium power, 100mm, 1 -4 C/W 
Disco /group. 150mm, 1 -1 C/W 
Fan, Bonn. state 120 or 240v 
Fan mounted on two drilled 100mm heatsinks 
2s. 4 C /W, 65 C mas with two 170W 
modules 

THERMALCUT -OUT, 70 C 

E16.30 
E19.22 
E23.22 
E29.12 
E31.90 

E14.47 
£15.82 
E17.66 
E15.31 
E22.68 
E23.98 

£ 1.30 
E2.20 
C2.85 

E18.50 

POWER AMP KIT E32.40 

PRE -AMPS: 
These are available in two versions - 

standard components, and 
the other (the S) uses MO resistors 
where necessary and tantalum capaci- 
tors 

CPR1 
MC1 
CPRIS 
MC1S 

E29.49 
C18.50 
E39.98 
E29.49 

POWER SUPPLY 
REGI E6.75 TR6 £1.75 

BRIDGE DRIVER, BDI 
£29.16 Obtain up to 340W usina 2x170W 

amps and this module 
E1.90 BD? E5.40 

CRIMSON ELEKTRIK 
1A STAMFORD STREET, LEICESTER LE1 6NLL. Tal. (0533) 537722 

All prices shown are UK only and include VAT and post COD 90p extra. El 00 limit. Export is no problem, please 
write fqr specific quote Send large 54E or 3 International Reply Coupons for detailed information 
Distributor Mime Teleproduckter Box t 2035 S 750 12 Uppsala 12. Sweden 
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West Hyde have more than 600 different instrument cases in stock + accessories 

CD CD PRINCESS MOD -2 

Moulded in two 
parts in ABS; in 

1 The larges) for keyboards displays elc 
four sizes 

7 Prestige display of dala Inputs, large calculators 

3 Sill ample room for keyboard and visuel display or celais 

4 Negam hand held keyboards take a Eurocard 

Colour: black Casa base and 'idler a black or 

on top. 

PR1 £16.50 
PR3 £7.00 

PR2 £12.90 
PR4 £3.90 

Very smart 
miniatures moulded in gloss black 

or white ABS with high impact strength. 
Front panels in aluminium, white PVC /steel 
or moulded. Guides for P.C.Bs, dividers or 
screens, also I B N 

internal pillars for MIN 020 IOC 05 50 .73 

'P' clips. Recess MIN 075 115 85 50 .85 

on the back for MIN 030 130 100 50 .96 

decals etc. MIN 040 700 130 65 1.77 

The ready -made DIN case 
you have been waiting for 

Heavy aluminium extrusions lock rigidly 
together providing, heat dissipation, screening 
and strength. with provision for 16 P.C. 
boards and quick component mounting. 
To order: See catalogue. 
DIN 2V 6.01 DIN n5 7.10 DIN 314 1001 
DIN ?r1 6.25 DIN 817 8.19 DIN TU 11.01 
'liN 14 6.57 DIn D13 9.01 - 

A very popular case of universel use 

Modular design. Stores flat. Chassis 
fixes between front and back panels 
of PVC /aluminium. Covers of PVC/ 
steel. Cheap enough for production, 
ideal for development work. 
MD2 A 9.05 
MD2 B 9.70 
MD2 C 11.34 
MD2 D 9.72 
MD2E10.90 
MD2 F 12.80 
MD2 G 10.76 
MD2 H 12.36 

MD2I 14.51 
MD2 J 13.82 
MD2 K 16.17 
MD2 L 20.00 
MD2 M 10.67 
MD2 N 11.48 
MD2 0 13.53 
MD2P11.36 

MD2 Q 1298 
M02 R 15.25 
MD2S 13.28 
MD2T 15.27 
MD2 U 17.92 
MD2 V 16.77 
MD2 W19.64 
MD2 X 24.10 

SWIFT 

1011.11111 

Swiftcase wins 
industrial design award at Hanover 

A case for good looks, strength and efficiency. 
Particularly suitable for applications needing 

power dissipation. 

L 8 H 

S W F 212 432 268 88.9 18.70 
S W F 222 219 268 88.9 14.49 
S W F 312 432 268 133.4 22.26 
S W F 322 219 268 133.4 17.74 

3n1 156 68 

307 156 106 

303 156 145 

304 /51 68 
305 751 106 

306 751 145 

33 r- 
33 8.13 

3 9.45 
33 5.64 
33 10.11 
33 12.09 

Attractive gloss blue PVC /Steel cases Of 
wrap -round construction. Removable front 
and back panels give full access. Grey PVC/ 
steel panels accept Letraset. Supplied with 
W.H. self-adhesive feet. Black cases also 
available, slight extra cost. 

Leather textured PVC 

steel body with polished teak ends. 

Two wooden ends and two tie bolts. result 
in a simple. light, inexpensive case. Ideal 
for Hi -Fi applications and domestic and 
office equipment. 

WEC 801 
WEC 802 
WEC 803 

L B 
202 - 240 
417 240 
550 240 

H 

80 
80 
80 

12.80 
1497 
16.29 

All West Hyde cases are available with substantial discounts for quantities. Most cases have discounts at 5, 10 and 25 off with discounts up to 33% at 100 oft 

Prices include P &P and are less 10% if collected on first two price breaks on cases only. Send for catalogue. Prices correct at press date. 

WEST HYDE DEVELOPMENTS LIMITED, Unit 9, Park Street Industrial Estate, AYLESBURY, BUCKS. HP201ET. Phone: Aylesbury (0296) 20441. Telex: 83570 
WW -074 FOR FURTHER DETAILS 
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ITAM Graphic Equalizer 
A fully professional graphic equalizer at a reasonable price Stereu 
with 10 bands per channel 19 milt rack mounting 1 280 + VAT 

OTARI 
DP4050 OCF 
IN CASSETTE 
DUPLICATOR 
Now with 3'/. + 7''/ 
master capability 
and Ferrite heads. 
Duplicates 6 cass- 
ettes each run at 8 
times speed. Over 
80 stereo C60 per 
hour. Unquestion- 
ably the finest in 
cassette copier avail- 
able from the 
world's largest dup- licator. manufacturer. 

OlA 

ORBAN 
from USA 

Dual channel multispring reverb unit. Each channel features four 
springs - far smoother than single spring systems. "Twang" and 
" boing" are virtually eliminated by incorporating a floating threshold 
limiter. Bass, mid -range EQ and bandwidth controls. The best com- 
pact reverb unit available. 

ITAM 882 
New Stereo Mixer, built 
to a specification not a 

price! Ultra low noise, 
-128dB. 8 inputs-I 8 
direct outputs, 2 outputs 
with VU meters, 2 
limiters. XLR mic inputs 
(balanced). 3 band EQ 
f mid sweep. 

£395-f VAT 

AMPEX ATR -700 
Now every studio can afford legendary 
Ampex performance and reliability. Fully 
professional specification including 
balanced inputsíoutputs. Cannon con- 
nectors, variable tape speed, sel sync. The 
price will fit this year's budget, not next 
years! Sole distribution by ITA 

QUAD 
The new 405 power amplifier is now in stock. 100 watts per channel 
- simply the best, for £££'s less! Immediate Delivery! 

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

FRANCE: Son Professionnel, 2 Rue des Tennerolles, 
92210 Saint Cloud (Paris). Tel. 602 681 5. 
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HOBBY WRAP 
Model BW 630 

Battery 
Wire- 
-Wrapping 
Tool 
Complete 
with Bit 
and Sleeve. 

WIRE -WRAPPING TOOL . 

For .025" (0 63mm) sq. 
post "MODIFIED" wrap, 
positive Indexing, anti - 
overWraPping device. 

A 
B Fp7 AWG 26-28{BW-: 

C 

D 
A £26.75 B £31.95 C £2.82 D £7.44 

For AWG 30 BW -630 

Bit for AWG 30 

Bit for AWG 
26 -28 

BT-30 

3 I 1 WIRE DISPENSER 
New wire dispenser cuts 
and strips three di if t 
colours of wire. Quick and 
easy to use pocket size. 

£4.07 
Wire Size: 30 AWG. 
50ft. Red, Blue, White 
Kynar insulated. 

£3.46 

OK PLIERS ANO 
CUTTERS 
UNIVERSAL CUTTER 
Cuts everything. Leather, 
wire, plastic tin -plate, 
cardboard. Stainless steel 
blades. 
Just one of the range of 
high quality pliers, cutters. 
tweezers and screwdrivers. 

BT-2628 

DIP /IC EXTRACTOR 
TOOL £1.18 
The EX 1 Extractor is - 

ideally suited for hobby 
enthusiast or lab engineer. 
Featuring one piece spring 
steel construction. it will 
extract all LSI, MSI and 
SSI devices of from 8 to 
24 pins. 
Extractor Tool EX -1. 

DIP /IC INSERTION 
TOOL WITH PIN 
STRAIGHTENER 

£2.79 

I N5-1416 

nnnnnnuooii,i 

WIRE -WRAPPING KIT 
Contains: Hobby Wrap 
Tool WSU -30 M Wire 
Dispenser WD -3b -B (2) 
14 DIP's, (2) 16 DIP's, 
Hobby Board H- PCB -1, 
DIP /IC Insertion Tool 
INS -1416 and OIP /IC 
Extractor Tool EX-1. 

IC TEST CLIPS£2.97 
FOR DUAL -IN -LINE 
PACKAGES 

Provide full access to 
integrated circuit DIP 
leads, 

Solve probe attachment - Remove DIP's damage 
problems. free. 
Simplify protofrp and Available in sizes td 
production testing, field accommodate all DWI; 
service work, and quality TC -14 fits 14-pin DIP's control. etc. £19.22 

DIP SOCKET 
Dual -in -line package, 3 
level wire -wrapping, 
phosphor bronze Contact, 
gold plated pins . 025 
(0,63mm) se.. .100 
(2,54mm) centre spacing 

FROM 80p 
TERMINAL AND 
DISTRIBUTION STRIPS 
Bread boarding building 
blocks with universal 
matrices of snideness 
Plug-in tlepoints. 

Facilitate quick, 
50105,less circuit build -up 
and on 
universal .1" 0 .1" matrix. 

FROM 
29p 

14 Dip 

16 Dip 

See EAD 
BOARD' 

B 
th November 

1st 25 
$4YTOur Hall 

London A6 
Stand Nos. A5 

Are offend In ten 
configurations. 
Accept all components 
with leads up to .032" 
diameter. 
Require no special patch 
cords. 
Includes Integral non - 
shorting instant mounting 
backing. 

HOBBY WRAP TOOL 
Wire-wrapping, stripping, 
unwrapping tool for 
AWG 30 on .025 (0,63mm) 
Square Post. 

A £4.74 B £5.07 
WSU.30 

WSU-30M 

RIBBON CABLE ASSEMBLY £2.92 
With 14 Pin Dip Plug 2" Long 
With 14 Pin Dip Plug -4' Long 
With 14 Pin Dip Plug -8' Long 
With 16 Pin Dip Plug -2' Long 

DE 14-2 

DE 14-8 

With 16 Pin Dip Plue -4 Long DE 164 
With 16 Pin Dip Plug -8" Long DE 16-8 

48aThe Avenue Southampton S012SY WANTED* 
Telephone Southampton (0703)38966 7 Telex 477222 Cablegram OK MAC 

WW -046 FOR FURTHER DETAILS 

QUALITY COMPONENTS BY RETURN 
Limier Gkcuks by RCA, National ee. TT. from Nwion, Texas. fTT sae. Transistors 
709D1L14 25p LM382N 105p /4W 12p 7496 50p AC125 lap BC558 12p 2'7x304 Zap 253704 
741 011.8 22p LM1303 110p 7401 12p 7497 140p AC126 18p BC559 13p 27X310 13p 253705 
741 DIL14 35p LM3900 50p 7402 lep 74100 90p AC127 17p BCY70 14p 27X311 14p 253706 
747CD1L14 50p LM3909 60p 7403 128 74104 60p AC128 lap BCY71 149 27X314 22p 253707 
748C D1L8 30p MC1310P 150p 7404 13p 74105 40p AC176 lap BCr72 14p 27X341 21p 253708 
CA3011 80p MC1312P 160p 7405 13p 74107 tep AC186 24p BD115 52p 21X500 lep 2N3709 
CA3014 130p MC1314P 300p 7406 24p 74109 30p AD161 Zap 80131 27X501 lep 253710 
CA3018 80p MC1315P 520p 7407 24p 74110 35p AD162 38p BD132 35p 21X502 20p 253711 
CA3020 160p MC1330 100p 7408 lep 74111 46p ÁF124 27p 1113133 449 27X503 20p 253715 
CA3028 125p MC14585 35p 7409 14p 74116 cep AF125 27p BD135 38p 27X504 Zip 253819 
CA3035 140p MC1496N BOp 7410 12p 74118 S, AF126 27p BD136 36p 21X530 30p 253823 
CA3036 170p NE555 25p 7411 lap 74119 140p AF127 27p BD137 38p 27X550 24p 253824 
CA3042 170p NE556 80p 7412 17p 74121 25p AF139 Sap BD138 25696 253866 
CA3043 
CA3046 
CA3052 
CA3054 
CA3075 

180p 
55p 

150p 
115p 
180p 

NE560 
NE561B 
NE5628 
NE565A 
NE566V 

300p 
350p 
350p 
120p 
150p 

7413 
7414 
7416 
7417 
7420 

25p 
48p 
24p 
24p 
12p 

74123 
74125 
74126 
74132 
74141 

40p 
36p 
36p 
50p 
Sep 

AF239 40p 
80107 ep 
BC1078 lop 
BC1o8 8P 
BC108B Sp 

BD139 
BD140 
8E2448 
BFX29 
BFX84 

35P 
35p 

25P 
23p 

25697 
25698 
25699 
25706 
257064 

112p 
Zap 
e0p 
13p 
13p 

253903 
253904 
2N3905 
253906 
254037 

CA3080 
CA3081 

70p 
1259 

NE567V 
S5760035 

170p 
200p 

7421 
7422 

22p 
18p 

74142 
74145 

200p 

0p 
BC108c lop 
BC109 Sp 

BFX87 
8FX88 

20p 25708 
2N914 

Z.op 
22p 

254058 
254059 

CA3089 180p 55760135 140p 7423 22p 74147 110p BC109C 10p BFY50 15P 25918 30p 254060 
CA3090 
CA3123 

400p 
150p 

SN76023N 
SN76033N 

140p 
200p 

7425 
7426 

229 
24p 

74148 
74150 

SOp 
70p 

BC147 7p 
BC148 7p 

0E051 
8E052 

1 

15p 
2N919 
25920 

50p 
54p 

254061 
255179 

CA3130 90p TM621A 215p 7427 24p 74151 Sop BC149 Sp 8U105 170p 25929 25p 255457 
CA3140E 70p TBA1205 65p 7428 74153 60p BC157 8p 8U205 140p 25930 20p 255458 
1M3000 130p TBA540 200p 7430 12p 74154 55p BC158 ep BU208 /60p 251131 23p 255459 
LM301AN 28p T8A641 240p 7432 23p 74155 52p BC159 9p MJ2955 98p 251132 23p 255777 
LM304H 70p TBA800 70p 7433 32p 74156 52p BC167 OP MPF102 36p 2N1302 Sep 
LM308N 65p TBA920 320p 7437 22p 74157 53p BC168 OP MPSA06 30p 251303 64p Dbdee 
LM31BN 1250 TCA270SQ 200p 7438 22p 74160 bop BC169 ap MPSA56 30p 251304 54p 0447 
1103245 50p TDA1002 460p 7440 13p 74161 85p BC169C 9p TIP29 46p 2N1613 2ip 0A91 
LM339 50p TDA1022 570p 7441 528 74162 65p BC170 9p TIP29A 44p 251671 130p 0A200 
LM380N 75p 10A2020 320p 7442 43p 74163 65p 80171 9p TIP298 40p 2N2160 100p 1N914 
LM381N 105p 714414 75p 7443 75p 74164 70p 80172 7p TIP29C 50p 2N2243 Zap 1N916 

7444 75p 74165 70p BC173 9p TIP30 40p 2N2297 45p 154001 
CMOS from RCA. Nation/ Mc. 7445 7Op 74166 BC177 149 TIP30A 252368 15p 154002 
4000 15p 4040 cap 7446 55p 74167 180p BC178 149 TIP308 55p 2N2369 lep 154006 
4001 15p 4042 64p 7447 55p 74170 125p' 80179 14p TIP3oC 70p 2N2484 226 154148 
4002 15p 4043 56p 7448 Sep 74172 400p BC182 lop TIP31 50p 2N2846 70p 
4007 
4008 

15p 
65p 

4046 
4049 

100p 
280 

7450 
7451 

14p 
14p 

74173 
74174 

95p 
88p 

BC182L lop 
BC183 tOp 

TiP31A 
TIP31 B 

Sop 
50p 

2N2904 
2520944 

228 
23p 

R 
7 5 4009 35p 4050 22p 7452 13p 74175 65p BC183L 10p TIP31C 85p 252905 22p 7812 4010 35p 4051 55p 7454 14p 74176 58p BC184 top nP32 55p 2N2905A 22p 7815 

4011 15p 4052 55p 7460 14p 74177 588 BC1841 lop TIP32A 252906 22p 7818 
4012 158 4066 40p 7470 25p 74178 80p 80207 10p TIP32B 75P N29064 22p 7824 
4013 35p 4068 20p 7472 24p 74181 145p BC208 8p TIP32C 80p 252907 22p 78105 
4015 80p 4069 189 7473 25p 74182 60p BC209C 10p TIP33 75p 2N29074 25p 78L12 
4016 35p 4070 18p 7474 25p 74185 110p BC212 lop TIP33A 252928G 10p 78115 
4017 
4018 
4020 
4022 
4023 

55p 
65p 
80p 
55p 
15p 

4071 
4072 
4073 
4075 
4078 

lep 
16p 
lep 
lep 
16p 

7475 
7476 
7483 
7485 
7486 

32p 
28p 
608 
70p 
84p 

74190 
74191 
74192 
74193 
74194 

72p 
72p 
64p 
64p 
bop 

BC212L 10p 
BC213 top 
BC213L 10p 
BC214 10p 
8C214L lop 

TIP338 
TIP33C 
TIP34 
T1P34A 
TIP34B 

10SOp 3p 
116p 
94 
tsóp 

128p 

2N2926R 
253011 
253053 
253054 
253055 

Sp 
22p 
l8p 
50p 
50p 

7905 
7912 
7915 _ 
7918 
7924 

4024 45p 4081 lep 7489 145p 74195 55p BC477 19p 2TX 107 14p 2N3121 25p 79105 
4025 15p 4510 70p 7490 32p 74196 55p BC478 18p ZTX108 14p 253133 25p 79112 
4026 95p 4511 70p 7491 45p 74197 55p BC479 18p 21X109 14p 253440 80p 79115 
4027 
4028 

35p 
52p 

4516 
4518 

e5p 
85p 

7492 
7493 

35p 
34p 

74198 
74199 

110p 
110p 

BC547 11p 
BC548 10p 

IT/1303 
21X301 

lep 
lgp 

2N3441 
253442 

120p 
135p 

LM3096 
LM317K 

4029 
4030 

80p 
35p 

4520 
4585 

ehp 
70p 

7494 
7495 

80p 
52p 

BC549 lip 
BC550 14p 

21X302 
ZTX303 

23p 
23p 

253702 
2N3703 

Sp LM323K 
8p, LM723 

10p 
SP 
fiP 
4P 
Sp 
4p 
48 
dP 
3p 

Wp 
60p 
80p 
01/p 
60p 
30p 
30p 
30p 
80p 
SOp 
80p 
50p 
SOp 
70p 
70p 
70p 

110p 
300p 
530p 

Cerium Film Resistors 
High stability. low noise- 0.25W 5% E 1 2 series from 4.7 ohms 
to 10 Megohms. Any selection 

each 100+ 1000+ 5000 
1p O.9p 0.8p 0.75p 
Special development pack of 10 of each value 4.7 ohms to 1 

Megohm. a total of 650 resistors £5.70 
Potentiometers 
Carbon track. Log and Linear values. 
5K - 2M2 single gang 288 
5K - 2M2 single gang switched 110p 
5K - 2M2 dual gang stereo 75p 
Peet Potentiometers 

.Subminiature type available in horizontal or vertical mounting. 
0.1W rating. 100 ohms to 2M 8p each 
Special development of 5 of each value from 100 ohms to 2M, 
a total of 70 presets (please state vertical or horizontal) £3.95 
Ceramic Capacitors 
Miniature plate type. 50V PC mounting. Available from 22pF to 
1000pF in E12 series and 1 500pF to 0.047uF in E6 series 

2p each 
Polyester Capacitors 
Mullard C280 series. 250V PC mounting. 
0.01. 0.015. 0.022, 0.033. 0.047, 0.068. 0.1, Sp; 0.15, 
0.22, 7p; 0.33, 0.47, 10p; 0.68, 14p; 1.0, 17p; 2.2p F. 28p 
each. 
Special development pack of 5 of each value £8.20 
Tantalum Capacitors 
0.1, 0.15, 0 22, 0.33, 0 47, 0.68, 1.0, 2.2 @ 35V .. 9p 
4.7 @ 25V, 6.8 and 10 @ 25V 13p 
22 @ 16V, 47 @ 6V, 68 @ 3V, 100 @ 3V ... 16p 
Development pack 5 of each value E8.30 
OptoeleCtrOnice 

4LEDs Red Green Yellow 
0.125 in 9p 15p 18p 

0.2 in 9p 13p 18p 
Displays DL707 90p DL704 90p 

DIL Sockets 

8 pin 11p 14 pin 12p 16 pin 13p 24 pin 30p 
Quantity discounts on any mix. TTL, CMOS and Linear Circuits 
25+ 10 %, 100+ 15 %. All orders despatched by return. 
Prices VAT inclusive. Please add 30p for carriage. All 
components guaranteed brand new and full specification from 
leading manufacturers. Callers most welcome at our premises 
8.30am to 6pm Monday to Saturday. All prices valid to April 
30. 1979. Send 12p stamp for our new illustrated catalogue. 
Official orders welcome from colleges, universities etc. 

C. N. STEVENSON (W1) 236 High Street, Bromley, Kent BR1 1PQ. Tel: 01 -464 2951/5770 
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The kits & bits show 
for the home 
electronics enthusiast 
Seventy stands packed with the gear that the home electronics 
constructor needs. From kits for keen youngsters just starting 
- to components for the dedicated enthusiast intent on building 
his own computer, it can all be seen and bought on the spot in 
the Seymour Hall this November. Browse through the range of 
instrumentation, test gear, components and circuit boards. Kits 
for making everything from an electric grandfather clock to an 
electronic organ. Build your own microprocessor, construct your 
own television games and choose hi -fi audio modules for the 
ultimate in sound! 

Watch the Demonstrations in adjoining halls - electronic projects 
brought to life by the experts - and a chance for you to try for 
yourself the latest ideas from manufacturers and journals. 

Competitions - Win a microprocessor kit - a frequency counter - 
a 'starter' kit for the kids - and many other daily prizes throughout 
the show. 

Open 10 a.m. - 7 p.m. daily. 
Entrance £1.00 adults, 70p students. 

Organised by Trident Conferences and Exhibitions Limited, Abbey 
Mead House, 23a Plymouth Road, Tavistock, Devon. PL19 8AU. 
Tel: 0822 4671 Telex: 45412 TR ITAV. 

SeymourHall SeymourPlace LondonWl 

21 -25 November 1978 
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The Only Firm for Quality Audio Kits 

HART 
ELECTRONICS 

Are proud to offer the only 
DESIGNER APPROVED kit for the 

J. L. Linsley -Hood High Quality 
Cassette Recorder 

Now offered with Super Quality Sendust Alloy Head at no 
extra cost, and incorporating noise reduction modifications 

given in the postscript article. 

As these circuits are capable of such an 
excellent performance we feel that it is 
not sensible to sacrifice this potential by 
designing a kit down to a price. We have 
therefore spent a little more on 
professional hardware allowing us to 
design a very advanced modular system. 
This enables a more satistactory eectn- 
,cal layout to be achieved, particularly 
around the very critical input areas of the 
replay preamps. These are totally stable 
with this layout and require no extra 
stabilising components. Many other 
advantages also come from this system 
which 'has separate record and replay 
amps for each channel plugging in to a 

master board with gold -plated sockets. 
The most obvious is the reduction of 
crosstalk and interaction which could 
cause trouble on a single plane board, 
with our .modular system the layout is 
compact but there is no component 
crowdirfg. Testing is very easy with 
separate identical modules and building 
with the aid of our component-by-com - 
ponent instructions is childlishly simple. 
but the finished result is a unit designed 
not to normal domestic standards but 
to the best professional practice. 

All printed circuits are of glassfibre 
material. fully drilled with a tinned finish 
for easy and reliable soldering. Compon- 
ent locations are printed on the reverse 
side of the board and are arranged so that 
all identification numbers are still visible 
after assembly. 

71x Complete set of parts for Master 
Board, includes bias oscillator, relay, 
controls, etc. £9.83 + E1.23 VAT. 

72x Parts tor Motor apeea ana Solenoid' 
Control for Lenco CRV deck. This is 

the proper board layout as given in 
the articles. £3.52 + 44p VAT. 

73x Complete set of parts for stems 
Replay Amps, and VU Meter drive 
£8.12 + £1 02 VAT. 

74x complete set tor stereo Record, 
Amps. £6.74 + 84p VAT. 

75k Complete set of parts for Stabilised 
Power Supply to circuit given in 
Article. This uses a special low hum. 
field transformer with better charac- 
teristics than the pommohly used 
toroid. £8.79 + £1.10 VAT. 

100M2 Individual High Quality VU 
Meters with excellent ballistics. 
£8.48 + £1.06 VAT. Per Pair. 

700C/2 High Quality Custom built steel 
Case. Complete with Brushed 
aluminium front plate, mains switch, 
record microswitch, turned record 
level knob, plastic cabinet feet. all 
bolts, nuts and mounting hardware. 
All necessary holes are punched and 
all surfaces are electroplated. 
Complete step -by -step assembly 
instructions are included. The cover 
is finished in an attractive black 
crackle surface. £16.50 + £2.06 
VAT. 

LENCO CRV CASSETTE MECHAN 
ISM - Now fitted with Super Quality 
Sendust Alloy Head. 
High Uuallty, robust cassette transpui i or 
Linsley -Hood recorder Features fast 
forward, fast rewind, record, pause and 
full auto stop and cassette ejection 
facilities. Fitted with Record / play and 
erase heads and supplied complete with 
Data and extra cassette ejection spring foi 
above horizontal use Price £21.60 4 

£2.70 VAT. 
Total cost of all parts £83.58. 
Special offer for Complete Kits £81 .50 + 

£10.19 VAT. 

Complete with data and set up notes to 
achieve best results with the Super Head. 

'Optional extra solid teak end cheeks, £3 
pair + 38p VAT. 

Reprint of 3 LinslevHood Cassette 
Recorder articles, 45p post and VA I free 

OTHER CASSETTE SPECIALITIES 
LENCO MECHANISMS. For industrial or 
domestic use. Wehave in stock SPFF, FFR 
and CRV with DC and AC motors. Miro 
TBt00, 502. 504 and Mini TB 'U' foi 
endless loop cassettes. Send for details 
Super Quality Sendust Alloy R/P Stereo 
Head for replacement use. £6.50 4- 81 p 

. VAT 
Set of components and data for optimising 
L -H Cassette circuits for use with this 
head. 50p + 6p VAT. 
Standard Quality Stereo R/P Head 
£4.50 + 56p VAT. 
Economy Cassette Stereo R/P Head. 
£2.80 + 35p VAT. 
4 -track Cassette R /P Head, £7.40 + 93p 
VAT. 
TEST CASSETTE to enable the user with- 
out instruments to easily set up the Head 
Azimuth, tape speed and VU level, £1.50 
Inc. VAT. 
Blank Cassettes, reliable mechanics and 
Super Ferric Low Noise tape. C90. 80p 
Inc. VAT: C10. 35p inc. VAT. 

Penylan Mill, Oswestry Salop 
Personal cullers are always welcome 

but please note we are closed all day Sattrday 

OLDRIN 

AVING 
l 

C 
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GOLDRING G103 
Belt Drive Turntable 

Famous name turntable slashed 
to near half price. Complete with 
plinth, cover and leads. Accepts 
any standard cartridge (not included, 

FULL 12 MONTH GUARANTEE 

SAVE 
OVER £24 

OUR PRICE 

£26.95 
R R P £54 ( p/p & Ins £2.50) 

Build your own 
GOLDRING CK2 
Belt Drive Turntable 
Beautifully engineered unit from 
the famous Goldring company, 
comes complete with instructions 
and all necessary parts. Ready to 
incorporate into your design 
plinth and cover. The pleasure of 

- 41116'. 

oe. - 
ONLY 

£16.95 
assembling your own deck. p.p & Ins. £1.75) 
(Plinth, cover and cartridge not included). 

ALL PRICES 
Usually sold for £54.95 with plinth and cover. 

INC. VAT 
Call in or send cheque, P.0, M.O, Access, 
Barclaycard, Diners Club or American Express Number. 

n 
248/250 TOTTENHAM COURT R9AD, LONDON W1. TEL: 01 -637 1908 

WW - 069 FOR FURTHER DETAILS 

T.T.L. 74 I.C.s By TEXAS, NATIONAL, I.T.T., 
FAIRCHILD ETC. 

7400 144 7426 24 
7401 149 7427 25, 
1402 14p 7428 40p 
7103 144 7130 15p 
7404 149 7432 25p 
1405 14p 7137 259 
7406 40p 7438 25p 
1401 409 1440 159 
7408 209 7441 659 
7409 209 7442 659 
7410 I5p 7445 80, 
7400 24 7446 Np 
7412 20p 7447 75p 
7413 30p 1418 709 
7414 60p 7450 I5p 
1416 30p 7451 I5p 
1417 309 7453 159 
7420 15p 7451 15p 
7422 209 7460 I5p 
7423 25p 7470 30, 
7425 259 7472 25p 

C.a07 
4000 149 4030 UP 
4001 14p 4032 93p 
4002 14p 4033 1209 
4016 909 4047 IOOp 

4001 1644 4848 5511 

4049 1 4040 40, 
4012 tIp 4054 1209 
4013 50p 4055 1101; 

4015 Np 4055 1359 
4016 409 4060 120, 
4017 90p 4066 559 

4020 10Op 106191 p 
4022 90p 1072 IO, 
4023 I6p 4091 14 
4024 65p 4082 14 
4025 16p 4510 1209 
4026 1609 4511 150p 
4027 50p 4516 IIOp 
4020 90p 4518 1309 
4029 110p 1520 1009 

125 or .2 inch red LEDs 
Up each, 10 for E1.00, 
100 for £7.50, 1000 for 
£ 60.00. 
125 or 2 inch yellow or 

green 15p each, 10 for 
£1.40, 100 for E12.00. 

7177- 34 74121 30p 71151 65p 741/9 140p 

7114 30p 74122 404 71153 65p 74160 104 
7175 309 14123 Np 71151 120p 74111 200p 

7111 40p 71125 50, 11155 70p 14182 75p 

7110 15p 7/121 54 71156 74 741M 1509 

7115 I61p 14130 130p 74157 70p 74185 1509 

7118 309 11131 IOOp 14110 90p 14188 3509 
1409 250p 14132 659 74161 Np 71189 3509 

7490 34 71135 lalp 74162 Np 74190 1409 

1491 754 74136 Np 74163 Ny 74191 1409 

7492 454 14137 900p 74164 125p 74192 1209 

7193 409 71131 1269 71165 125p 14193 1209 

1495 60p 7/13s 1a4 74186 125p 71191 1009 

7196 70p 14141 60p 14167 3259 74195 1009 

71100 959 71142 270p 71170 2014 74196 100p 

71104 904 71113 2759 74173 150p 74197 100p 

74105 40p 14144 276p 74114 IOOp 71191 1159 

74107 30p 14115 75p 14115 75p 74199 1859 

71109 50p 74117 .234 71176 lap 
71111 909 14141 164 71177 101), 
74100 909 74151 114 74171 14110 

1N41 38 BY ITT /TEXAS 
100 for E1.50. FULL SPEC. 

'/4 0Hz COUNTER KIT 
Features include five meas- 
urement ranges from 15 Hz 
to 250 MHz: a preset facility 
for use as a digital tuning 
indicator: automatic range 
indication and flicker -free 
last digit. 

S.A.E. for Price. 
555 Timer 10 for £2.50. 
741 Op. amp. 10 for 
E2.00. 
RCA SCR TO 3 case 
100V 12 5A E2.50. 
MURATA ULTRASONIC 
TRANSDUCERS 
MA4OWR /S £2.50 each, 
E4.00 pair. 

210AN -2L 1024 x 1 BIT 
250 NANO SEC. STATIC 
RAM. E2.60. 47 E8.40. 
8/C16.00. 
2 102AN -4L 1024 x 1 BIT 
450 NANO SEC. STATIC, 
RAM 2102 AN -4L 1024 x 
1 bit 450 Nano sec static 
ram £1.00 each. 

2112 -4 256 o 4 BIT 450 
NANO SEC. STATIC RAM 
£2.95 each. 4/ E11.60. 
8 /E22.80. 
2513 CHARACTER 
GENERATOR UPEER CASE 
£7.00. 
2513 CHARACTER 
GENERATOR. LOWER 
CASE £7.00. 
MM5204AQ PROM 4096 
BIT READ ONLY MEMZ)RY' 
E8.00. 

8212 8 BIT IN /OUT PORT 
E3.00. 
8831 TRI -STATE QUAD 
LINE DRIVER E2.00. 

8833 TRI -STATE 
TRANSCIEVER (TRUE) 
E2.00. 

8835 TRI -STATE 
TRANSCEIVER (INVER- 
TING) E2.00. 
AY 5 -1013 UAR /T £6.00 
LM309K /LM340K VOL- 
TAGE REGULATOR £1.00 
each. 

T. POWELL ALL PRICES INCLUSIVE 
OF POSTAGE AND VAT I 

306 ST. PAUL'S ROAD 
HIGHBURY CORNER, LONDON N.1 

Telephone: 01 -226 1489 
Barclay /Access Credit Cards accepted 

www.americanradiohistory.com

www.americanradiohistory.com
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R ST 
SEMICONDUCTORS 

M118 0.10 
AAY30 027 
AAY32 0.42 
AAZI3 018 
AAZI5 0.34 
AAZI7 0.27 
AC107 0.60 
AC125 0.20 
AC126 0.20 
AC127 0.20 
AC128 0.20 
AC141 0.25 
AC14IK 0.35 
AC142 0.20 
AC142K 0.30 
AC176 0.20 
AC187 0.20 
AC188 0.20 
ACYI7 0.85 
ACYI8 0.80 
ACY19 0.75 
ACY20 0.70 
ACY2I 0.75 
ACY39 1.50 
AD149 0.70 
AD161 4.45 
AD182 0.45 
AF10 0.45 
AF114 0.35 
AF115 0.35 
AF116 0.35 
AF117 0.35 
AFI39 0.40 
ÁF186 1.20 
AF230 0.43 
AFZII 2.75 
AFZ12 2.75 
ASY26 0.40 
ASY27 0.40 

LAN 
Climax 

G 
House, 

Tel: 
BC172 0.19 
BC173 0.12 
0C177 0.15 
BCI78 014 
BC179 016 
BC182 O.1I 
BC183 0.10' 
BC 0.11 
BC212 0.13 
BC213 0.12 
BC214 0.1.5 
BC237 0.09 
BC238 0.12' 
BC301 0.25 
BC303 0.24 
8C307 0.10 
BC308 0.10' 
BC327 0.20' 
BC328 0.18' 
BC337 O.IB' 
BC338 e.1=' 
BCY3O 1.0 
0CY31 1.00 
BCY32 1.00 
BCY33 0.90 
BCY34 0.90 
BCY39 3.00 
BCYMI L0 
BCY42 0.25 
BCY93 0.25 
BCY58 0.16 
BCY70 0.15 
BCY71 0.17 
BCY72 0.13 
BCZII 1.50 

BD115 0.45 
BD121 1.20 
0D123 1.20 
BD124 1.30 

R EX 
Fallsbrook 
01-677 

BD 
BD132 0.18 
8D135 0.34 
0.0136 0.34 
BD137 0.35' 
BD138 0.40' 
ßD139 0.43 
BD140 0.44 
BD144 2.00 
BDI81 1.10 
8D182 1.18 
BD237 0.40 
BD238 0.55 
BDX10 0.91 
BDX32 2.00 
BDY20 1.25 
BDY60 1.50 
8F115 0.25 
8E152 018 
8F153 0.20 
BF154 0.17 
ßF159 023 
BFIO 0.18 
13F167 0.20 
0F173 0.20 
13F177 0.24 
8F178 0.24 
13F179 0.25 
6F180 0.30 
BFIBI 0.30 
13F182 0.30 
13F183 0.25 
139-184 0.25 
11F185 025 
114-194 0.09 
8E195 0.09' 
8E196 0.10 
8F197 0.12' 
13F200 027 
BF224 0.20' 
1:F244 0.28" 

SUPPLIES 
Rd., Streatham, 

2424 Telex: 
OAZ201 1.00 
OAZ206 1.00 
0A2207 1.00 
OC16 2.00 
0C20 2.50 
0C22 2.50. 
0C23 2.75 
0C24 3.00 
0C25 - 0.90 
0C26 0.90 
0C28 2.00 
0C29 2.00 
0C35 1.50 
0C36 10.0 
0C41 0.80 
0C42 0.75 
0C43 2.75 
0C44 0.60 
0C45 0.55 
0071 0.55 
0072 0.55. 
0073 1.00 
0074 0.85 
OC75 065 
0076 0.55 
0077 1.20 
0081 0.65 
0081Z 1.20 
()C82 0.65 
OC83 

- 
0.65 

0084 0.65 
OC122 1.50 
0C123 1.75 
0C139 225 
0C140 2.73 
0C141 3.25 
OC170 1.00 
OC171 1.00 
OC200 IN 
0C201 1.75 
0C202 1.75-' 

London 
9467M3 

SW16 

ZTX502 0.16 
ZTX503 0.17 
ZTX504 020 
Z1X531 0.20 
ZTX550 0.16 
1N914 0.05 
1N916 0.07 
1N4001 0.06 
1N4002 0.00 
1N4003 0.07 
IN4004 0.07 
1N4005 008 
1N4006 0.08 
1N4007 00.9 
1N4009 0.06 
IN4148 00.6 
IN5400 0.13 
INS401 0.13 
1S44 004 
15920 0.07 
1S921 0.07 
26301 1.00 
20302 1.00 
2G306 1.10 
2N404 1.00 
2N696 0.25 
2N697 0.25 
2N698 0.30 
2N705 1.20 
2N706 0.15 
2N708 0.20 
2N930 0.20 
2N1131 0.26 
2NI132 0.26 
2N1302 0.35 
2N1303 0.35 
2N1304 0.45 
2N1305 0.45 
2N1306 0.50 
2N1307 0.50 
2N1308 0.55 - 

LTD 
6ED 

2N1309 0.55 
2N1613 25 
2N1671 1.50 
2N1893 0.25 
2N2147 1.75 
2N2148 1.65 
2N2218 0.23 
2N2219 0.24 
2N2220 0.18 
2N2221 0.18 
2N2222 0.18 
2N2223 2.75 
2N2368 0.17 
2N2369A 011 
2N2484 0.20 
2N2646 0.55 
2N2904 0.25 
2N2905 0.25 
2N2906 0.21 
2N2907 021 
2N2924 0.21 
2N2925 0.22 
2N2926 0.14 
2N3053 0.25 
2193054 0.50 
2N3055 0.70 
2N3440 0.60 
2N3441 0.80 
2913442 1.10 
2N3525 0.80 
2N3614 1.50 
2N3702 0.11' 
2t4370.3 0.13' 
2N3704 0.13 
2N3705 0.13' 
2N3706 0.13' 
2N3707 0.13 
2N3708 0.10' 
2N3709 0.13' 
2N3710 0.10' 
2N3711 0.10' 

R ST 
BF257 0.24 
BF256 0.26 
8F259 0.32 

CR53/60 0.90 
GEX66 1.50 
GEX541 L75 
GJ3M 0.75 
GM0378A 1.75' 
KS100A 0.45' 
MJE340 0.80 
MJE370 1.t7 
MJE371 0.61 
MJE520 0.52 
MJE521 0.55 
MJE2955 1.25 
MJE3055 0.75 
MPF102 0.30' 
MPF103 0.30 
MPF104 0.30 
MPF105 0.30 
MPSA06 0.24' 
MPSA56 0.26 
MPSUOI 036 
MPSUO 0.60 
MPSU56 048 
NE555 0.45 
NKT401 2.00 
NKT403 1.73 
NKT404 1.73 
0A5 0.95 
0A7 0.55 
0A10 0.60 
0A47 0.14 
0A70 0.30 

0A79 0.30 
0A81 0.30 
0A85 0.30 
0A90 0.08 
0A91 0.08 
OA95 0.08 
0A20 0.09 
0A202 0.08 
0A211 1.00 
OAZ200 1.00 

0C203 1.75 
OC204 2.50 
0C205 2.50 
0C206 2.50 
0C207 1.75 
OCP71 1.25 
ORP12 0.75 
R20813 1.75 
R2009 2.25' 
R20108 1.75 
T1C44 0.30 
T1C226D 1.20 
TIL209 0.20 
TIP29A 0.41 
TIP30A 0.40' 
T1P31A 0.45 
T1P32A 0.48 
TIP33A 0.69 
TIP34A 0.73 
T1P41A 0.63 
TIP42A 0.70 
T1P2955 0.67 
T1P3055 0.56 
T1543 0.45' 
ZS140 0.25' 
Z5170 0.13 
Z5178 0.54' 
ZS271 023' 
ZS278 057 
ZTXI07 0.11 
ZTX108 0.10 
ZTX109 0.12' 
ZTX300 0.12' 
ZTX301 0.13 
ZTX302 0.15' 
ZTX303 0.17' 
ZTX304 0.I9 
ZTX311 0.12' 
ZTX314 0.20' 
ZTX500 0.13 
ZTX501 0.14 

2N3771 1.75 
2N3772 2.00. 
2N3773 3.00 
2N3819 5.36' , 

2N3820 0.45' 
2N3823 0.55'i 
2N3866 0.72 
2N3904 0.13' 
2N3905 0.13' 
2N3906 0.13' 
2N4058 0.14 
2N4059 0.10 
2N4060 0.12' 
2N4061 0.12 
2N4062 0.11, 
2N4124 0.15 
2N4126 0.15'- 
2N4286 020, 
2N4288 022' 
2N4289 024" 
2N5457 023 
2N5458 025 
2915459 035' 
25017 &50,. 
25019 6.50 
25026 12.00 
2S103 150 
25302 0.75 
25303 0.75 
2S322 0.80' 
25324 1.25 
25701 1.50 
25703 1.50 
25721 3.00 
25745A 0.35 
25746A 0.35 

ASZI5 125 
ASZ16 125 
ASZ17 1.25 
ASZ20 1.50 
ASZ21 2.00 
AU113 1.70 
AUYIO 1.70" 
AVIlO 1.70 
5A145 0.13 
BA148 0.13 
BA154 0.09 
BA155 0.10 
BA156 0.09 
BAW62 0.05 
BAX13 0.06 
BAXI6 0.09 
BC 107 0.12 
BC108 0.12 
BC109 0.11 
BC113 0.12' 
BC114 0.13' 
BC115 0.14 
BC 116 1.15 
BC117 0.17' 
BC118 0.15 
BC125 0.16 
0C126 0.20 
BC135 0.14 
BC136 0.15 
BC137 0.13 
BC147 0.09 
BC148 0.08 
BC149 0.08 
BC157 0.00 
BC158 0.08 
0C159 0.10 
BC167 0.12 
BC170 011 
BC171 0.10 

13F336 0.30 
8F337 0.30 
BF338 0.110 
13F521 3.96 
BFS28 223 
13F561 0.20' 
BFS98 0.20 
BFW10 0.65 
BFWII 0.85 
BFX84 0.22 
BFX85 023 
BFX87 0.21 
BFX88 0.21 
BFY50 0.26 
BFY51 0.26 
BFY52 028 
BFY64 028 
BFY90 1.25 
BSX19 0.21 
BSX20 0.20 
B5X21 0.20 
BT106 1.25 
BTY79/400R 

0.19 
B0205 1.75' 
BU206 225' 
BU208 2.11 
BYIOO 0.45 
BYI26 0.14 
0Y127 0.15 
BZX61 0.18 
Series 
BZY88 9.13 
Series 
CR51/05 0.45 
CRSI/40 0.00 
CR53/05 045 
CRS3/40 0.75.. 

VALVES F.99F 5.61 EF83 1.75' 
0.50' 

GXUI 10.97 PC97 1.08 QY3-125t 12.00 0F8Ot 0.50' 4.125At 12.00 6CB6At 0.55' 
6CD6GA 4.90 

12AV6 0.85 5544 59.00 - 
5545 59.00 

A1834 8.03 
E130L 10.85 
EIOCC 5.84 

EF85t 
EF86t 0.60' 

6 XU2 17.20 
6 XU3 23.57 

PC900T 1.40' 
PCC841 0.50' 

QY4-250 55.14 
QY4-400 62.67 

UF85t 0.65' 
UF89t 0.55 

4-250A 38.00 
4-400A 37.00 6CG7 1.72 

12AV7 3.46' 
12AX7t 0.55 5551A 69.75 

A2087 11.81 EI8OF 0.12 EF89 0.60' GXU4 28.50 PCC85 0.60' QY5-500 132.00 UL41 1.00 4032 25.341 6CH6 4.42. 12AY7t 0.85 5552A 94.30 
A2134 6.75 E182CC 5.92 EF91t 0.70' GY501 1.60 PCC88 0.65' QY5-3000A UL84t 0.85 4C35 40.00 , 6C L61 0.75 12B4At 10.0 5553A 225.30 
A2293 7.50 E168F 8.04 EF921. 0.75' GZ32 0.75' PCC89t 1.05' 228.00 UM80 1.00 4CX250B 17.50f 6CW4 7.24' 12BA6 0.65' 5642 5.26' 
A2426 11.19 El88CC 3.05 EF93t 0.50' GZ33 4.00' PCC189t 1.00' QZ06-20 20.60 UY41t 075 4CX350A 11.35 6D2t 0.40' 120E6 1.60 5654 3.61' 
A2521 10.111 E280F 1827 EF94t 0.55' GZ34t 1.52 PCC8051 0.95' RIO 5.00 UY85t 0.65' 4CX150A 21.001 6DK6 2.49' 12BH7t 0.65' 5651 1801. 
A2900 7.581 E283CC 7.85 EF95t 0.55 GZ37 4.00 PCC806t 0.95 R17 1.65 VL5631 8.22 4X 150D 25.00 6DQ6B 3.90' 12BY7t 0080' 5670 2.86 
A3343 22.23 E288CC 12.75 EF98 1.25 KT61 2.50 PCE82t 1.72' R18 335 X01-2500 25.25 5B-254M 13.98 6EA8 2.21' 12E1 7-10 5675 9.09 
AZ3I 1.10 EA52 14.91 F.F1831 0.70' KT66 &11 PCFO 0.96' R19 1.00 XG2-6400 72.30 5B-255M 13.98 6E88 2.12 12E14 24.59 5687 4.30' 
A241 1.15 EA76 150 EF184t 0.70' KT88 0.25 PCF82t 0.50 R20 1.44 XG5-500 16.60 5C22 40.00 6EW6 0.80' 12ElITT 5696 1.94 
BK448 62.70 EABC80 0.55' EF8045 6.50' KTW61 1.75 PCF86t 0.75' RG3-250 21.51 XGQ2-6400 53.180E 414.71 6F6 0.75' 54.09 5718 6.40 
8K484 84.70 EAC91t 0.50 EF05S 7.00 KTW62 1.75' PCF87 1.10 RG3-250A 23.28 78.60 504GY8 1.10 6F23 1.60 13E1 43.55 5725 3.40 
8590 27.25 EAF42 1.25' EH90 1.28' KTW63 1.75' PCF200t 1.15 RG3-1250 22.20 XRI1600A 5U4G 1.52 6F28 1.16 19144 20.96 5726 3.52 
85810 27.75 EAF801 1.75' EK9Ot 0.65' M8079 9.04' PCF201t I. IO' RG4.1250 27.50 21.41 5U4GB 2.26 6F33 13.35 19H5 2250 5727 480 
BT5 34.30 EB41 2.00 EL32 150 M8080 6.37 PCFOIt 0.60 RG4-3000 56.65 XR1-3200 5V4Gt 0.65' 6H1 11.75 2489 30.50 5749 4.90 
8117 61.95 EB91t 0.40' EL33 3.50' M8081 6.78 PCF802t 0.88 RR3-250 34.77 104.54 5Y3GT 0.85' 6H2N 0.75" 30C15 1.56' 5751 4.66' 
BT19 21.15 EBC33 1.75' EL36 0.95 M8082 465 PCF805 1.44' RR3-1250 62.37 XR1.3200A 5Z3 1.50' 6H3N 0.75' 30C17 1.56' 5763 3.12 
BT29 188.90 EBC4I 1.25' EL4I 1.25'. M8083 5.86 PCF806 1.44 SIIEI2 22.36 57.25 5Z4G 1.12' 6H6 0.75' SOCIO 144 5814A 2.60 
BT69 193.25 EBC81 1.10' EIA2 1.75' 498091 7.85 pCF808 1.44 S1313 2.00- XRI-6400 65.80 5Z4GT LOOP 0141 1.20' 30F5 I.60 5840 4.40 
BT75 78.0.51 EBC9Ot 0.75' ELM 1.10' M8096 3.75 PCL821 0.80 SI3OP 2.50 XRI-6900A 6.3042 1.56 6381-- 0.55 30FL1/2 1.12 5842 6.90 
BT95 74.35 EBFO 0.50"' EL83 1.25' M8097 3.56 PCL83t 0.92' STV80-40 10.00 122.34 6AB4 075 637 0.80 30FL12 1.72' 5876A 928 
CBL31 155' EBF83 1.25' EL84 0.45' M8098 3.40 PCL84t 0.75' STV280-80 YD1120 244.00 6AB7 0.750 6K4N 0.75' 30FL14 1.44' 5879 40.4 
CL33 20.5' EBF89t 0.45 EL36t 0.75' M8099 5.20 PCL85t 036' 20.00 YD1240 206.00 BAC7 0.75 6K6GT 0.75' 30L1 0.84 5886 10.50 
CY31 LIMP EBL3I 2.50' EL901 0.80 M8100 0.39 PCL86t 0.85' SU41 2.50 Z759 9.60 6AF4At 0.70' 6197 0.75 30L15 1.72 59& 1.87° 
CIK 15.11 EC90t 0.55 EL9I 4.35' M8136 6.60 PCL805/85t SU42 9.00 ZMI000 4.60 6AG7 0.75' 61(8 0.75' 30L17 1.72' 5965 2.36 
C3A 10.M EC91t 2.80" EL95t 0.80' M8I37 6.80 6.96 TD03-10 21.50 ZM1001 528 6AH6t 0.95' 6KD6 4.79' 30P4 0.92 6005 3.65 
C3JA 26.20 EC92 1.25 EL156 16.25 M8140 4.50 PD500 3.60 TD03-10E 22.75 ZM1020 8.65 6AK5t 0.50' 6L6G 2.50' . 30P19 1.12 6021 4.46 
DA41 18.75, EC157 218.50 EL360 2.75' M8141 4.85 PE06-40N 27.30 TD03-10F 24.00 ZM1021 7.96 6AK6 0.95 6L6GA 1.50 30PL1 1.32' 6057 6.23 
DA42 10.711 ECC33 3.50' EI500/504 188 M8I42 4.75 PFL200 1.12' TT15 22.00 ZM1022 8.23 6AlSt 0.40' 6L6GT 0.85' 30PL13 1.72' 6058 9114 
DAI0 40.11 ECC35 3.50 EL509 0.16' M8144 3.75 PL36t 1.12' TT21 9.63 ZM1023 7.66 6AM4 2.30 6L6GC 1.95' 30PL14 1.68' 6059 4.00 
DAF9It 0.40 ECC40 1.25 EL82I 0.42 M8149 5.10 P1.81 1.12 TT22 9.63 ZM1040 1157 6AM5 3.85 6L7 0.75 30PL15 1.72 6061 4.25 
DAF96 1.50' ECC81t 0.50 EL822 6.55 M8161 6.12 PL81At 1.12 TT10 0.0 ZM1041 067 6AM6t 0.70' 6192P 0.75 35W4 0.60' 8062 3.75 
DET22 21.11 ECC828 0.47 EM80 1.10' M8162 5.87 PL82 0.0 TY2-125 4950 ZM1042 11.08 6AN5 2.50 6N3P 0.75' 5005 0.70' 6063 3.65 
DET24 40.M ECC83t 0.55' EMBI 1.00' M8163 4.50 PL83t 0.55 TY4-4110 59.30 ZX1051 87.0 6ANBAt 0.70' 6N7 075' 7581 3.30 6064 556 
DF91t 0.M ECC84t 0.0' EM84 1.00' M8190 4.60 PL84t 0.75' TY4-50 76.82 IB3GTt 0.65 6AQ5t 0.85' 6P25 3.60 75C1 1.70 6067 0.60 
DF96 1.05' ECC851 0.55" EM85 1.25' M8195 3.70 PL504/505t TY5-500 10.0 1B24 10.0. 6AR5 0.70' 6Q7 0.0 85AI 7.50 6072 5.62 
DK91t 055' ECC86 2.0' EM87 1.50' M8196 3.40 1.20 TY6-800 145.0 1035A 17.0 6AS6t 0.0 607 0.80' 85A2 1.65 6080 0.85 
DK92 125' ECC88t 0.75' EN32 15.06 !M8204 5.72 PL5081 1.60' TY6-5000A 1B63 40.0 6AS7G1 1.50' 6SA7 0.80' 90AG 7.26 6097AxBxC 
DK96 LIP ECC89 0.0 F.N911 2.24 M8212 9.16 PL509f 2.72' 217.85 IR5t 0.55' 6AT6t 0.75 65C7 0.0' 90AV 7.16 45.11 
13L92 0.75 ECC9It 0.55' EN92 5.81 M8223 2.30 PL519t 3.00' TY6-500B IS5t 0.40 6AU5GT 426 6SF7 0.0' 90CI 1.70 6146A 5.12' 
01.94 120 ECC189 1.60' EY51t 0.75' M8224 2.80 PL01 1.10' 20600' 1T48 0.40' 6AU61 0.55 6SH7 0.80' 90CG 13.68 6146B 5.58'1 
13166 1.10 ECC07 1.75 EY81 1.65' M8225 2.0 PL02t 2.16 TY6-500W 2A515 10.00 6AV5GT 3.74' 6517 0.80 90CV 13.30 6159 6.00 
131.810 825 ECC906 2.25' EY83 1.75' M8248 7.95 PY33 0.68 195.0 2C39At 9.0 6AV6t 0.75' 63K7 0.0 92AG 7.26 6189 6.11 
DIS15 10.76 ECFOt 0.60 EY84 5.13' MU14 1.0 PY81t 0.92 TY7-600A 2C43 18.00 6AX5GT 3.10 6SL7GTt 0.70 92AV 7.16 6201 5.12 
DLSI6 1676' ECF82t 0.70' EY861 0.50' MXII9 24.75 PY82 0.55 237.60 2D211 0.80 6B7 0.75 6SN7GTt 0.70' 95A1 4.60 6442 15.00 
DLSI9 10.76' ECFO 0.80' EY88 1.75' MX123 45.0 PY83 0.70' TY7-600W 2E26 5.00 688 0.75 6SQ7 0.75 15082 2.15 6883B 5.92 
DM70 125 ECH35 2.0' EY500A 1.04' MX145 33.75 .PY88t 1.16' 182.0 2342 60.00 68A61 0.50 65R7 0.75' 15083 3.90 6973 352 
DM71 1.25 ECH42 1.15 EY02 0.82 MX151 13.50 PY500A' 1.60' TZ40 15.00 2355 175.00 6BA7 3.12 6557 0.75' 150C2 150 7025t 1.20 
DM160 1.50 ECH811 055" EZ35 0.55' MX152 0.0 PY800 092' 1118-20 2.50' 2370A 235.0 68A8A 3.75 6U50 2.0 150C4 2.30 7551 5.94 
DY86/7t 0.55. ECH83 0.85' EZ40 125 MXI61 80.00 PY01 9.92' U19 9.15 21708 250.0 6BC4 3.71 6U8t 055' 211 5.00 7586 11.38 
DY802 0.80 ECH841 0.85' F.Z41 1.25' MX163 14.55 QQV02.6 0.0 U25 1.16 2K25t 10.00 613E6t 0.48 6U8At 0.55 723A81 8.00 7587 19.60 
E55L 2189 ECLOt 0.60' EZOt 0.50' MXI64 14.45 QQV03-10t 2.00 U26 1.44' 3-40Z 35.0 6BH6t 1.20 6V6GTt 0.65" 803 10.0 7609 31.0 
EBOCC 5.00 ECL81 0.75 EZ81t 0.50' MXIO 110.0 QQV03-20At U37 11.00 3.500Z 30.0 6BJ6t 1.20' 6X4t 0.60 805 20.0 7868 3.94' 
E80CF 7.21 ECL82 0.60" EZ90t O.M' MX168 30.00 10.50 UABC8Ot 0.58' 3A5 1.35 60K4 4.21' 6X5GTt 0.60' 8078 1.20 705 12.0' 
EOF 5.78 EC183 1.50 FW4-500 2.58' N78 9.0 QQV0640At UAF42 0.75' 3B24 0.0 6BL6 85.0 797 1.0' 811At 3.80 8005 30.00 
E8OL 533 EC 1.84 0.0, FW4-800 250 0A2t 0.55 13.0 U841 1.25 38281 4.50 6BL7GT 3.86' 7C5 1.75' 812A 8.35 8068 5.50 
EBICC 5.70 ECL85 1.12' GI-371K &83 0A3 1.10 QQV07-50 LIBC4I 1.0 3029 10.00 6BM6 85.0 7C6 1.25' 813t 10.00 8122 42.00 

.E81L 620 ECL86t 0.85' 055-1K 11.00 0A4 1.10 40.37 118F09 0.60 38.240M 15.00 6BN6 0.0' 7H7 1.00' 833A 30.00 8136 2.44 
EB2CC 0.12 EF37AT 2.50 G10.2M 16.02 OB2t 0.60 QQZ03-20A UCC84 0.75' 38241M 15.00 6BQ7A 1.55 7R7 159 866A 8.85 8417 5.34 
E83CC 623 EF39t 1.60' 0240-20 1118 OB3 0.75 27.50 UCC85t 0.55' 3C23 100 6BR7 4.0' 757 2.25 872A 13.75 18042 5.43 
E86C 921 EF40 1.15' G40-IK 16.77 0C2 2.55 QQZ06-40A UCFO 0.75 3C45t 8.50 6BR88 1.20' 7Y4 0.75 922 4.36 18045 6.I7 
E88C 5.43 EF41 1.20' GN4 450 0C3 0.75 45.20 UCH42 1.20' 3CX10A5 6857 4.0' 7Z4 0.75 931A 12.24 ' 
EeBCCt 1.01 EE42 2.00' GN4A 4.50 OD3t 0.75 QU37 11.00 UCH81t 0.65 20.0 68W6 1.75 11E3 42.89 1624 1.25 

'E9OCC 5.46 EF50t 0.60 GSI6 9.0 ON 0.75 QV03-12 3.00 UCL82t 0.75' 3E293 8.50 69W7 1.40 12AT6 0.45' 1625 1.0 
E9OF 5.16 EF54 50.0' GT IC 9.23 PCOt 0.85 QV04.7 250 UCL83 1.44' 3248 0.75' 6BX7GT 4.96 I2AT7t 0.50' 2050 2.50 

' E9IH 4.05 EF55 2.50' GU50 12.15 PC881 0.85' QV08-I0 89.30 UF41 1.0' 3V48 1.00' 6BZ6 1.78' 12AU6 0.65 4212E 11095 
E92CC 4.98 EFOt 0.50' GU51 12.15 pC95 0.70 QY3-65 44.0 LIF42 125' 4.65A 23.35 6C48 0.55 12AU71 0.47 . 421214 147.74 

INTEGRATED CIRCUITS 7495 0.72 74132 0.70 74173 1.40 TAA570 220' 
740 0.16 7423 5.32 740 0.18 7496 0.80 74136 0.55 74174 1.50 TAA630S 3.50 

BASES CRTs 4EP1 zs.W 
4EP7 25.00 

VCR138 10.00- 
VCR138A'1230 

7401 0.16 
7402 0.16 

7425 0.30 
7427 0.30 

7470 0.35 
7472 0.33 

.7497 3.0 
7410 1.50 

74141 0.80 
74142 2.30 

74175 0.11 
74176 1.10 

TAA70 3.91 
TBA480Q 1A9 

B7G unskined 0.15 
B7G skirted 0.30 

2AP1 8.50 
213P1' 0.0 4F.P11 25.00 

5ADP1 35.0 
VCR139A' 860 
VCR517AI0.0 

7403 0.16 
7404 0.17 

7428 0.43 
7430 0.17 

7473 0.36 
7474 0.40 

74107 0.45 
74109 0.70 

74143 2.50 
74144 2.50 

74178 1.25 
74179 1.25 

TBA520Q 2.30 
TBA530 1.60 

B9AUnskirted 0.15 313P1 8.0 5BP1 10.0 VCR51713' 6.00 7432 0.30 7475 0.54 74110 0.50 74145 0.0 74180 1.15 TBA540Q 250 
B9Askirted 5.36 3DP1' 5.00 5CPI 50 VCR517C 6.0 

7405 0.16 
7406 0.40 7433 636 7476 0.40 74111 0.70 74147 2.00 74190 1.0 TBA550Q 322 

Int Octal 0.25 3E01 7.00 5CP1A 40.0 7407 0.40 7437 022 7480 0.55 74116 1.75 74148 1.75 74191 1.50 TBA50CQ 
Lucia! OSS 3FP7' S.0 5FP15A 5.0 Tube Bases 0.75 7408 0.20 7938 0.32 7482 0.75 74118 1.00 74150 1.60 74192 1.35 522 
8 pin DIL 0.15 3G PI 6.0 5UP7 5.00 9Surplus 7409 0.20 7440 0.18 7483 0.00 74119 1.50 74151 0.85 74193 1.35 TBA673 2.19' 
14 pin DIL 0.15 3JP1' 8.0 DG70. 25.0 VAT8% 7441 0.85 7489 1.0 74120 0.83 74154 1.75' 74199 1.25 TBA700 1.52, 
16 pin DIL 0.17 3JP2' 8.0 0137-32 36.00 

7410 0.16 
7412 7442 0.72. 7486 0.35 74121 0.40 79155 5.85 74195 100 TBA720Q 2.30 

Valve screening 3JP7' 10.0 0H3-91 31.0 
0.26 

7413 0.32 7447AN 0.90 7490 0.52 74122 0.60 74156 0.85 74196 1.20 TBA750Q 2.07' 
cans all Mes 020 3KP1' 15.00 DH7-1 1 68.0 7416 0.32 7450 0.18 7491 0.80 74123 1.0 74157 0.75 74197 1.10 TRA80 1.20 

Mtn 35.0 VCR97' 5.0 7417 0.32 7451 0.18 7492 0.60 79125 0.55 74159 2.10 74198 2.25 TBA920 250 

7420 0.17 7453 0.18 7493 0.0 74126 0.55 74170 2.30 74199 2.25 TBA920Q 2.11 

y , ' 7-1211 0_20 7454 0.18 . 7494 0.80 
- 

74128 0.60 74172 4.40 76013N 1.75 TBA990Q 2.11' 
TCA270Q 2.99 

Terms of business: CWO. Postage and packing valves and semiconductors 25p per order. CRTs 75p. Items marked' add 12 Vz% TCA760ry 1.58 

VAT. Others 8 .. P&P at 8 Telephone 01-677 2424/ 7 
t Indicates cheap quality version or surplus. but also available by leading UK and USA manufacturers. Price ruling at time of Telex 946708 
despatch. 

E & O.E. Account facilities available to approved companies with minimum order charge E 10. Carriage and packing E 1 on credit orders. 
Over 10,000 types of valves, tubes and semiconductors in stock. Quotations for any types not listed. S.A.E. 
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'Price £54.00+VAT 
1 

NEW STYLING 
NRDC- AMBISONIC UHJ 

SURROUND SOUND DECODER 
The first ever kit specialy produced by Integrex for this British NRDC backed surround sound system which is the result of 7 years' research 
by the Ambisonic team. W.W. July, Aug., '77. 
The unit is 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 3 input signals and 4 or 6 
output signals are provided in this most versatile unit. Complete with mains power supply, wooden cabinet, panel, knobs, etc. 

Complete kit, including licence fee £45.00 + VAT 
or ready built and tested £61.50 + VAT 

INTRUDER 1 RADAR ALARM 
"With Home Office Type approval 

As in "Wireless World ", designed by Mike Hosking, 240V ac mains operated and disguised as a hardbacked book. Detection range up to 30 
feet. 

Complete exclusive designer approved kit £46.00 + VAT 
or ready built and tested, £54.00 + VAT 

Wireless World Dolby noise reducer 
Trademark of Dolby Laboratories Inc. 

Featuring: 

*switching for both encoding (low -level h.f. compression) and decoding 
ea switchable t.m. stereo multiplex and bias filter. 

provision for decoding Dolby f.m. radio transmissions (as in USA). 
no equipment needed for alignment. 
suitability for both open -reel and cassette tape machines. 
check tape switch for encoded monitoring in three -head machines. 

Typical performance 
Noise reduction better than 9dB weighted. 
Clipping level 1 6.5dB above Dolby level (measured 
at 1% third harmonic content) 

Harmonic distortion 0.1% at Dolby level typically 
0.05% over most of band, rising to a maximum of 
0.12% 

Signal -to -noise ratio: 75dB (20Hz to 20kHz, signal 
at Dolby level) at Monitor output 

Dynamic Range >90db 

30mV sensitivity. 

Complete Kit PRICE: £39.90 +VAT 
IAlso available ready built and tested 

Calibration tapes are available for open -reel use and for cassette (specify which) Price £2.20 +VAT 
Single channel plug -in Dolby .M 

PROCESSOR BOARDS (92 x 87mm) with gold plated contacts are available with 
all components Price £8.20 +VAT 

Single channel board with selected fet ' Price £2.50 +VAT 
Gold Plated edge connector Price £1.50 +VAT* 
Se lected FETs 60p each +VAT, 100p +VAT for two, £1.90 +VAT for four 

Please add VAT @ 121/2% unless marked thus`, when 8% applies (or current rates) 

We guarantee full after -sales technical and servicing facilities on all our kits, have 
you checked that.these services are available from other suppliers? 

INTEGREX LTD. 

E 
master charge 

Please send SAE for complete lists and specifications 
Portwood Industrial Estate, Church Gresley, 
Burton -on- Trent, Staffs D E 1 1 9PT 
Burton -on -Trent (0283) 215432 Telex 377106 
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1NTEGREH 
S- 2020TA STEREO T 

SOLID MAHOGANY CABINET 

A high -quality push- button 
FM Varicap Stereo Tuner combined 
with a 24W r.m.s. per channel Stereo 
Amplifier. 

NER /AMPLIFIER KIT 

Brief Spec. Amplifier Low field Toroidal transformer, Mag, input, Tape In /Out facility (for noise reduction unit, 
etc.), THD less than 0.1 % at 20W into 8 ohms. Power on /off FET transient protection. All sockets, fuses, etc., are PC 
mounted for ease of assembly. Tuner section uses 3302 FET module requiring no RF alignment, ceramic IF, 
INTERSTATION MUTE, and phase -locked IC stereo decoder. LED tuning and stereo indicators. Tuning range 
88- 104MHz. 30dB mono S/N 1.2.íV. THD 0.3 %. Pre -decoder "birdy" filter. PRICE: £58.95 +VAT 

NELSON -JONES MK. I STEREO FM TUNER KIT 

A very high performance tuner 
with dual gate MOSFET RF and 
Mixer front end, triple gang 
varicap tuning, and dual ceramic 
filter/ dual IC IF amp. 

Brief Spec. Tuning range 88- 104MHz. 20dB mono 
quieting @ Q.75uV. Image rejection - 70dB. IF rejection - 85dB. THD typically 0.4 %. 
IC stabilized PSU and LED tuning indicators. Push -button 
tuning and AFC unit. Choice of either mono or stereo with 
a choice of stereo decoders. 
Compare this spec. with tuners costing twice the price. 

Mono-£32.40+ VAT 
With ICPL Decoder £36.67 +VAT 

With Portus- Haywood Decoder 
£39.20+ VAT 

Please send for details of the Nelson -Jones Mk. Il Kit as in this month's W.W 

Sens. 30dB S/N mono @ 1.24V 
THD typically 0.3% 
Tuning range 88- 104MHz 
,LED sig. strength and stereo indicator 

STEREO MODULE TUNER KIT 
A low -cost Stereo Tuner based on the 3302 FET RF 

module requiring no alignment. The IF comprises a ceramic 
filter and high - performance IC Variable INTERSTATION MUTE. 

PLL stereo decoder IC. Pre -decoder 'birdy' filter 
Push -button tuning 

PRICE: Stereo £31.95 +VAT 

S -2020A AMPLIFIER KIT 
Developed in our laboratories from the highly successful 

"TEXAN" design. PC mounting potentiometers, 
switches, sockets and fuses are used for ease of 

assembly and to minimize wiring 
Power 'on /off' FET transient protection. 

Typ Spec. 24 +24W r.m.s. into 8 -ohm load at less than 0.1% THD. Mag. PU input S/N 60dB. Radio input S/N 
72dB. Headphone output. Tape In /Out facility (for noise reduction unit, etc.). Toroidal mains transformer. 

PRICE: £33.95 +VAT 
ALL THE ABOVE KITS ARE SUPPLIED COMPLETE WITH ALL METALWORK, SOCKETS, FUSES, 
NUTS AND BOLTS, KNOBS, FRONT PANELS, SOLID MAHOGANY CABINETS AND 

COMPREHENSIVE INSTRUCTIONS 

BASIC NELSON -JONES TUNER KIT £14.28 +VAI PHASE -LOCKED IC DECODER KIT £4.47 +VAT 
BASIC MODULE TUNER KIT (stereo) £16.75 +VA1 PUSH- BUTTON UNIT £5.00 +VAT 

PORTUS- HAYWOOD PHASE -LOCKED STEREO DECODER KIT £8.00 +VAI 
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108 WIRELESS WORLD, NOVEMBER 1978 

MAINS TRANSFOR 
All these have *Naafi 
yoaage Our Rel. Price Post 
Ir 2Amp TM1 E1.94 .40 
24r 5 S. TM 2 (1.62 15 
Ir 1 top TIA 32 (2.70 .60 
5e 11 imp TM3 15 .40 
6.5r 3 Amp TM 37 .85 .40 
65e 200 mA TM 21 E1.62 .40 
5.5r46.5r I00 NO TM 21 EI.62 .40 
6.5vü6.5r 750 mA TM 7 02.16 .45 
6,310-6.3r 100 mA TM 33 f1.62 40 
6.3v 2mp TM4 Et 1,9 50 
8.5r I imp TM 12 0I.82 .40 
8.5r + 8.5 sp. wwlig 't Amp TM 12 01.52 .40 
90 I Amp TM 5 E1.62 .45 

I imp 'c' care TM 6 E1.89 40 
er 3't imp TM 11 E2.70 .50 

5 rep TM 38 E3.24 .60 
IN 25 Amp TM 15 E/.86 Ei.25 
Ip-0-101 4Amp TM 50 E3.78 f1.25 
IN-0-10r 12'+nip TM 15 04.86 EI.25 
IN 'r amp TM 9 £1105 .50 
13r 100 mA TM 21 E1.62 .40 
13r 'y amp TM 7 t2.16 .50 
IN I mp TM IO EI.89 .50 
128,0121 50 et TM 19 11.52 .40 
12a0312r I amp TM 41 13.24 .50 
IN baps.' 9r 2 amp TM)] £2.70 .50 
17r rl trip TM 12 EI.62 50 
IN xr Amp TM 13 EI.90 .50 
20v 'y Amp TMI4 E1.62 .50 
20v IwOh 6r ', ampi 2 imp TM 50 E3.78 EI25 
20, 6 amp TM 46 04.32 (1.25 
711v 12", Amp TM 15 f4.46 01.25 
2N-0-2N 6 up TM 15 E186 01.25 
24y l't amp TM 16 E2.12 .60 
24v 2 trip TM 17 C2.17 .60 
24 + 2v 7 sap 2 Amp TM 39 22.97 .70 
24y 4 erp TM 40 E3.78 40 
25v l' i eq TM 18 £2.43 .60 
25v 2 amp TM 39 E2.96 .60 
30v 8 mp TM 15 04.66 E125 
37v 31 amp TM 34 431.86 pgrire 
40v 3 amp Till 46 44.32 f 1.25 
4A 5 m TM 44 £5.02 E1.25 
40v lapped .P 30v. 2p 810e 6 imp TM 15 E4.86 £1.25 4440r 2i mp TM 18 5.02 E1.25 
50y2 amp wish 63v strudel TM 22 E4.86 12.25 
5M 8 m TM 29 E1I.650 f1.75 
6A Nipped 40v 8 201 2 amp TM e E4.32 f1.25 
70v 4.5 imp TM 24 £7.02 E2.50 
75,3 amp wí16 6.3r Worded TM 23 E8.10 E2.00 
75V /', imp TM 24 E7.02 E2.50 

80V Nipped 70r 8 75r 4 Amp TM 24 f 7.02 1240 
80c centre lipped 2't not TM 08 t5.02 £1.25 
100v I amp TM 25 t7.02 E 1.75 
100v6100v 'uep TM 25 f1.02 EI.75 
200r 'tmp TM25 £7.02 E1.75 
250, -0.250 with 6.3v 7s 50MA TM36 E3.78 EI.00 
250v 100 aA TM 36 13.78 f 1.00 
500v 50 mA TM36 E3.78 £1.00 
260v 60 mV TM 26 03.21 E1-00 
IOOOv hid over vocal 60 mA TM 43 E1850 £2.00 

4 Kr 5 mA TM 49 (4.05 
5 Kr 5riA TM30 £7.02 

.70 
EI.00 

5 mA 

8.5 Kr --i0 TM 15 --Et86.. I.DO 

TM 31 £10.26 2.00 MA 

Fvll raABAiEltnas.b l2pJUir nilAY 

Car Starter Charger Kit. New Verson. two 10 amp rectifiers 250W 
transformer and the start charge switch with instructions. Price E9.75. This 
is probably one of the most useful pieces of equipment you can have in your 
garage Sooner or later you or someone will leave something on and you will 
have a flat battery. this starter will get you away usually in less than five 

notes 
Interested in Tape Control. American made tape punches. really beautiful 
units full of sophisticated parts. designed we believe to automatically 
operate typewriters. and they can of course be used to operate other punch 
tape controlled machines Reference number is NCR Class 461 -2 reference 
205 H8 R56 We believe these are 8 bit paper tape punches. powered from 
11 5v 50HZ in very good condition with tape £16.00, Carriage is E3 20 
Digital Panel made for the G P.0 for incorporation. we understand in 
push'putton dialling units. this has the usual 10 digits. each of which when 
depressed operates a two pole switch. Really beautifully made size approx 
4 square. Price E2.95. 
25 Watt Audio Systems in Cabinets. Comprising 8 woofer and 3 
tweeter with crossover and terminal connection panel, mounted in 
simulated teak finish cabinet with fabric front These are extremely good 
quality units comparable with those selling at twice the price. Cabinet size 
approx 20 high. 103/4 wide and 855 deep. heavy cabinet made of thick 
blockboard Price £25.00 the parr, well worth you coming to collect them 
but if you cannot collect them, then still worth adding £5 00 the pair for 
carnage 
Tilt Switch 15 amp. Meant to switch off heater should it be knocked over 
this pendulum operated switch is on only when it is in the upright position It 
could be incorporated in burglar alarm. car alarms. etc. Contacts look quite 
able to cope with 15 amp loads at mains voltage. Price 54p. 
Heating Pads. These measure 11 long x 8'A wide and are flat. Look 
rather like pieces of thick blotting paper Wire ended 250 wan or joined in 
series they would be approx. 60 watt each. Dozens of uses Price 50p or two 
for E1.50. 
Loud Ringing Bell, industrial type with 6 gong, 24v DC operated. Price 
87.50. 
Switch Trigger Mat sue 24 e 18 for going under carpet. etc Price 
82.50. 
24v Relay with latching contacts Price 95p. S.vret Switch with key. 
Price 85p. 24v amp DC Power Supply. Price £5.50. 
Circuit Diagram. No charge. just request. 
Mouth Opereted switch. Probably not made with this use in mind, more 
likely made for washing machines to control water level, etc.. this is 
sensitive low pressure device which operated three t pole changeover 
switches at different levels of pressure but all within a normal persons 
blowing capacity - blow gently into it and No 1 switch operates. blow a 
little stronger and No 2 operates. blow harder still and No 3 operates. The 
switch is airtight so weight of water or other fluid substance could operate it 
Undoubtedly a switch with very many applications. Disc type construction 
this is approx. 31/2 die xtA thick - the air entry is a pipe approx 3/16 
dia -electrical contacts we estimate a 10 amp c to a 230 volt connection by 
push on tags Order ref. PS 4 Price E1.95. Large quantity available. 
Powerful Induction Motor. 1'h stack. double ended. would drive a 
small lathe. drill or grinder or would power a blowing or extracting fan Fit 
suitable pulleys and it would drive a pebble polisher or similar. being double 
ended it will drive on either direction. Can also be heed from either end, fixing 
bolts are fined and these are 13/4 apart Spindles h in diameter extend 
114 beyond each end plate A motor like this would cost at least £3 from 
makers but we have a large quantity to offer at E2.50. Order Ref. MM. 10 
Vu Many. Edgewise mounting. through hole size 1'h o h appros.. these 
are 700 micro amp fsd and fined with internal 6 volt bulb for scale 
illumination, also have zero reset The scale is not calibrated but has very 
modern appearance Price E1.85. 
Commie Mechanises. Jap made to rigid specification. These will fit many 
mo centres and cassette players Chassis size approx. 41/2 wide x 53/4 
deep 6v motor and tape position munter at the rear The six levers for 

play "fast forward ", "rewind ". "stop' "record" and "eject- are all at 
the front, as is the auto mechanism to stop the motor when tape end is 
reached These are new and unused and have record playback and erase 
heads Limited quantity Price £12.50. 

MULLARD UNILEX 
A mains operated 4 +4 stereo system. 
Rated one of the finest performers on 

the stereo field this would make e 
wonderful gift for almost anyone in 
easto- assemble modular form and 
complete with a pair of Plessey 
speakers this should sell at about E30 
- but due to a special bulk bty and as 
an Incentive ter you to buy this month , tt 
we offer the system complete at only 
£15 including VAT and postage 

I O watt amps to upgrade unilex £3.50 each 

iT'S FREE! 
Our monthly Advance Advertising Bargains List gives deteil. of 
bargains arriving or just arrived - often bargains which sell out 
before our advertisement an appear. - It's an interesting Oat end it' 
free - just send : BMaw are few of the Bargains mill avails le 
from previou its. 

UNISELECTORS 
These are pulse operated switches 
as used on automatic telephone 
switchboards. ea. The pulse moves 
the switch arm throdgh one posi- 
ton Except whet* indicated the 
selectors are 25 position types and 
50v Coil is standard. 24v or 1 2v 
operation extra at £2 per switch 
3 pole £5.90 
4 pole E8.98 
5 pole £9.20 
6 pole E9.20 
8 pole £11.40 
10 pole £13.60 

1 2 pole 
2 pole 50 way 
3 pole 50 way 

£ 15.88 
E8.60 

£11.40 

INDUCTION MOTORS 
One illustrated is our reference MM 1 1 

made for ITT f/x stack 11/2 spindle 
£2.25, h stack model £1.75. 1 

stack E2.75. 1'h stack £3.25. 

24 -HOUR TIMERS 
VENNER 

As illustrated with sun correction made for 
G.P.O. phone boxes used perfect £2.95 
20 amp switching contacts. 

MICROPROCESSOR ytatpn U.S.A. limited quantity only of these 
fantastic V. D. U. N.P. U. Systems System 21, an ettracuve desk 
standing console, consists of 625 Line Video Monitor. 73 key fully 
coded keyboard with shift and repeat function, dual digital record - 
replay cassette decks. and main M P U housing. memory, p s.0 
refresh and control logic. Features include full cursor control, hard 
wired programs. automatic tape data block research. etc . etc 
Supplied complete with manual at a secondhand untested bargain 
price of only £155.00. Personal callers only please 

FLUORESCENT 
INVERTOR 

For camping - car repairing - emergency lighting from a 12v battery your 
can beat fluorescent lighting It will offer plenty of well distributed light and 

c 

miniature We offer invertor for 21 and 13 watt to he for 
Only £3.75 wuh tube and tube holders as well 

PP3 /PP9 REPLACEMENT 
MAINS UNIT 
Japanese made in plastic container with leads size 2 x 

1 h x 1 h . this is ideal to power a calculator or radio 
it has a full wave rectified and smoothed output of 9 
volts suitable for a loading of up to 100mA E2.53. 

PAPST MOTORS 
Wist Gum r aka mew, hite ir r r r , r pi. 
reliability Special lectures are the i my heavy i 

ir 

r 

flywheel to eliminate wow und !tune, and 5 tc hablc r r 

four types in stock all 1350 revs rncludiny starchy cap,n 

I i Ref No KLZ 20 50 4 230 volts 50H7 86.30 
,2i Ref No KLZ 32 50 4 2.30 vole, 500! 87 28. 
X31 Rel same as above 115 volt, 50HZ E3.30 

41 Rel same as above 1 1,1 ,. ,, Fnui Z E3 30- 

TANGENTIAL HEATER UNIT 
A most efficient and quiet running blower 
heater by Solartron - same type as is fitted 
to many famous name heaters - Comprises 
mains induction motor - long turbo fan - 
split 2 kw healing element and thermostatic 
safety trip - simply connect to the mains for 
immediate heat - mount m a simple wooden 
or metal case or mount direct onto base of 
say kitchen unit - price £4.95 post Et 50 
control switch to give 2kw t kw. cold blow or 
teed available 60p extra 3KW MODEL 

85.95 
+E1 50 P &P 

SOUND TO LIGHT KIT. Based on the Everyday Electronics" circuit, this 
is a very efficient little unit and when made up it is in every way equal to 
professional models costing many times the price. This unit is not tuned to 
any particular frequency it is simply dependent upon volume. This is no 
disadvantage in fact the effect is very pleasing It will control up to 750w of 
lighting and it works well with amplifiers with outputs of 1 -50 watts. 
The kit complete with leads and plastic case is £4.00 only. or 10 for 
£36.00, post and VAT paid 

MOTORISED DISCO SWITCH 
With 10 amp chanyeov n s tches ul 
adjustable Switches are rated at 10 amp each so a 
total of 200w can be controlled and this would 
provide a magnificent display The motors are 
50V. but they are of such a low wattage. only 2 
watts. that they can be driven by a resistor or 
condenser, voltage dropper, 8 Switch model 
85.25. 10 Switch model E5.75. 1 2 Switch model 
£6.75. 

TERMS: 
Paces include Post & VAT. but orders under £6 00 please add 50p to offset 
packing, etc. Bulk enquiries please phone for generous discount 01 -688 
1833 

J. BULL (ELECTRICAL) LTD 
(Dept. WW) 

103 TAMWORTH ROAD 
CROYDON CR9 1SG 

Pot Cores 

FX 2243 
FX 2242 
FX 2240 2.5 cm 
Quantity Discounts apply 

are ex unused equipment 
Diwnetar 

4 5 

hey contain the bobbins 
ieknaes Price 

2.3 cm 71p 
Per 

i.6 cm bop 
Pair 

Component Panel Ref. 3056. I oxen from unused P. S. U s. these contain 
4 x 2N 3055 power transistors with mica insulators all on heat sink and 4 x 

3W type variable pots. preset type with spindle locks. Real bargain at 
E1.08. 

Component Board 421. Again from unused equipment. major items on 
these are two power silicon transistors. Motorola ref. SJ 5433 mounted-on a 
heat sunk with mica insulators. also behind the panel are two power rectifiers 
S3 NS 1008 Price 96p. 
Heavy Duty 3 Core Appliances Lead. 15 amp wire 617 bony 
conventional yellow green. brown and blue cores. grey pvc outer. prepared 
ends, this flex normally sells at metre. 10 leads for £2.50 + 20p 
Post Et 00 Good quan Eatable. -17 
E.H.T. Mains Tre 

omn 
en. With inducement cohtrol. normal primary and 

output voltage kv The core. howevir, rs 

e 
of good quality grain 

oriented trans r rmer steel. and its flux can be tied by applying a DC 
voltage to the owe bobbin. We are not sure ho much output voltage may 
be increased , decreased but using a 9 volt . tery we seem to get a rise or 

e unused ex P.S. U 's which we fall of about 5 
are breaking down Price E4.35. 
Music Centre Dust Cover. Size 12 a 101/2 e 1'h with attachments for 
hinging Price E3. Callers only. 
Hi -Fi Canaole. This us a pleasingly designed shelving arrangement which 
could tidy up your equipment. sorry but it's another callers only item but a 
real bargain at E5.50. 
Battery Charger Kit. Soon the dark nights will be with us and the chances 
are your battery will become gradually discharged. Keep it topped up at low 
cost from the mains Our kit consists of transformer. full wave rectifier. 
charging meter and battery clips. Bargain price E4.60. 
Electrical Wiring Cables. 2.5mm twin earth. flat p c. covered grey 
outer 100 metre cores. price 815.00. This is the cable you need for ring 
main circuits but for lighting a smaller imm cable will do We can supply 
this at £9.00. 
Power Packs for the Telephone Answering Machines have just arrived. 
these isolate the machine from the mains and provide the correct voltages 
for driving the record and playback motors. etc. On metal chassis with 
voltage selector and fuse. these have a plastic cover to make them safe Not 
new of course. but fully guaranteed. Price E5.88. 
Telephone Answering Machines. We have sold all last month's delivery 
and the new lot we find rather varied There are some without cases, some 
with slightly broken cases and some which look perfect. The description we 
gave n last month's newsletter cannot apply to this new lot So we novv 
restate this as follows 'Telephone Answering Machine, used. but so far 
as we can see complete and quite possibly in working order However. we 
are allowed to supply these only for breaking up, they should be very 
suitable for conversion to open real tape recorder. background music 
machine, echo chamber. etc. The list of parts contained in the machine are 
as in our August newsletter (copy on request) They are all untested Our we 
guarantee to replace any major item in the machine should this item be 
faulty. We are pricing these as follows. Machines less outer case E7.50, 
with outer case slightly broken but substantially whole £10.50. Machines 
with unbroken outer cases 812.50, and finally machines with very good 
new looking outer cases £14.50. Post 82.00 per machine less case, others 
£2 50 
Well Mounting Thermoetn. The Satchwell room stn. This will handle 
mains heaters to a total of 20 amp and is sortable for normal air 
temperatures between 30 -80 F. Suitable also for greenhouse control 
Nicely finished in white enamel. Also has a cover to prevent interference 
with control setting Price E3. 
10 r.p.m. Motor with 230v mains coil, not like the usual of these geared 
motors this has a good length of '/a shaft. Price E3.00 + 20p. 
Can Anyone Help Us? We are looking for fairly large quantities of the items 
listed below. If you have any stock yourself or can put us on to a reasonably 
priced supplier we would be obliged. 
7- segment displays common anode red or green. 
BZy88C5V6 Zener. 
TIL209 red I.ed.s. 
Soldercon pins 
0.1 inch matrix Veroboard 52 holes a 46 strips 
0 1 in. matrix Veroboard size 34 holes e 34 strips. 
CA31 30 1C Operational amplifier 1C 
MPF102 Transistor. 
We are looking for VDU's, oscilloscopes, computers and most instruments 
If you know of any surplus please send details or phone Mr. J. Bull. 01 -688 
1833 
Charge /Discharge indication meter This is a heavy panel mounting 
instrument made originally for the GPO, rather old design but still we feel 
will fill an urgent need Basically the operation of this depends upon a 
Mercury motor which revolves clockwise or anticlockwise depending upon 
whether the batteries are charging or discharging. A pointer shows the state 
of charge of the batteries at any time Also fitted within the instrument are 
auxiliary contacts which could be used to set off alarms like lamps. etc Price 
£5.95. 
Resemble Fuse. (thermal trips) Two new types have come in. one made 
by ETA is a 6 amp model which Is mounted through a single hole rather like 
a volume control This is suitable for 250 volts AC or 24 volts DC. Price 54p. 
4.5 Amp Model made by AEG is held by two screws thus a bank of these 
could be mounted between metal straps. Price 54p. 
Disc Motor, mains operated This is very thin in fact less than 'h thick and 
only approx 2 dia spindle revolves at 250 rpm and the spindle which Is 
approx 1/32 dia pushes through so a motor could be used to drive 
clockwise or anti -clockwise The spindle being a friction fit can be pushed 
completely out and replaced by your own spindle, a knitting needle for 
ostance. Price only 38p. 
75 rpm Mains Induction Motor with gearbox. This motor is quite 
powerful and has 11/2 stack and final 75 rpm drive shah is 1 h long by 3/4 

dia The motor also has a spindle coming from the opposite end to which 
could be fitted another pulley. Overall size approx 3 e5 2'h +spindles 
Price £3.35. 
24 Hour Motor. Beautifully made by Sengemo. This is a 200.240v mains 
driven motor with gearbox together in one housing, size appros. 13/4 dia 
by IN deep If you are contemplating making a 24 hour switch with a lot 
of on /offs. then this rs obviously the motor Price E1.89. 
Venner Motor, makers ref. no. MT /A62630 This is a 1 rev per hour and is 
standard replacement for many mains driven time switch and coin operated 
devices or us very convenient motor for fitting into almost any equipment as 
the final drive shah is threaded and has a substantial knurled out for easily 
fitting wheel or disc Overall size of motor approx. 234 dia by 1 h deep 
Price £1.62. 
Motor with Gear Boa and bicycle chain type sprocket. Final speed 175 
rpm. made by GEC their type no CE 1630. This is for normal mains working 
and is approx 111 2 hp. Capacitor start and reversible. its torque is approx 
9 lbs. to the inch. This should be ideal for pulling Curtains and similar 
applications Price £8.54. 
Double Ended Maine Motor. Spindle speed 1400 rpm made by GEC their 
type no 01600 Capacitor run reversible 1 / 50th h p. approx. This is a very 
efficient and versatile motor. Price 85.54. 
Flat Uneored Solenoid. Wound with probably the thinnest possible 
enamelled wire This coil has a resistance of 3k ohms. When connected to 
the AC mains it has an appreciable vibratory field and when to high voltage 
DC a substantial polarised magnetic field is present. Thus is therefore ideal 
for many experiments in magnetism. induction heating, transformer effects. 
etc Size of this 1 h dia. by 5/ 16 thick with h hole through the centre 
adequately insulated with tough plastic so quite safe for mains and even 
higher voltages Price 54p. 

256 Bytes of Ram and 16 port I O. with software, Does this sound a bit 
foreign to you/ you know it's computer talk and you soon could be fully 
understanding it It you start' Doing ir Digitally.. the new educational series 
in Everyday Practical Electronics. The series us planned to give you a good 
understanding of computer and digital theory mainly by experiments 
Computers, micrcoprocessors. eo., are in everybody's future. why not learn 
about them. We are supplying all the parts for the course. the cost up to the 
hest six lessons is £23, or if you wish £6 deposit and six monthly payments 
of E3 
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SERVICE TRADING CO 
WHY PAY MORE ?! 
MULTI RANGE METERS Type MF15A. 
A.0 /O C. volts 10 50 250. 500. 1000. Ma 
0.5 0-10 0-100. Sensitivity 2000V 24 ranges. 
dimensions 133 X 93 x 46mm Price E7.00plu1 
50p P &P (í8.l0 inc. VAT & P). 

TRIAC. 
Raytheon tag symmetrical Triac Type Tag 250 / 500v 10 amp 500 pw 
Glass passwated plastic triac. Swiss precision product for long term 
reliability E1.25 P &P 10p (El.« inc. VAT & P) (inclusive of date and 
application sheet) Suitable Dian 22p. 

VARIAB 

Carriage extra 

LE VOLTAGE TRANSFORMERS 
!NPUT 230 v. A.C. 50/60 

OUTPUT VARIABLE 0/260v. A.C. 
BRAND NEW. All types. 
200W (1 Amp) fitted A/C 

volt meter E1 4.50 
0.5 KVA (Max. 2'/2 Amp) £1 7.00 
1 KVA (Max- 5 Amp) E22.50 
2 KVA (Max. 10 Amp) E37.00 
3 KVA (Max. 15 Amp) E45.50 
5 KVA (Max. 25 Amp) E74.00 
10 KVA (Max. 50 Amp ... £168.00 
17 KVA (Max. 75 Amp ... £260.00 

0 to 60 MINUTES CLOCKWORK TIMER. 
Double pole 15 amp 230ÁC Contacts (no dial) E1.50. P &P 30p (E1.64 
inc. VAT & P) N S 

MERCURY SWITCH 
Sue 27m x 5mm. 10 for E5.00. P&P 30p. total 
mcludmq VAT £5.72. Min quantity 10. N. M.S 

230 VOLT AC FAN 
ASSEMBLY 
Powerful continuously rated AC motor complete 
with 5 blade 61/2 aluminium fan. New reduced 
price £3.00 P &P 65p )t3.94Inc VAT & P) 
NMS 

21 -WAY SELECTOR 
SWITCH with reset coil 
The ingenious electro mechanical device can be 
switched up to 21 positions and can be reset from 
any positron byenergising the reset coil 
230/240v A C operation Unit is mounted on 
strong chassis Complete with cover Price £5.50 
P &P 75p (E6.75 inc VAT & P) N.M.S 

VORTEX BLOWER AND 
VACUUM UNIT 
Dynamically balanced totally enclosed 9 

rotor with max air delivery of 1 5 cubic 
metres per min Max static pressure 

. 600mm W G Suction or blow from 2 

side -by -side 37mm I D circular apertures 
fitted to base of unit Powerful continuously 
rated 115v e c motor mounted on alloy base 
with 'fixing facilities Dimensions Length 
22cm x width 25cm e height 25cm. 
These units are ex-equipment but have had minimum use Fully tested 
prior to despatch. Price E12 + El 50 P &P (£14.56 Inc. VAT 8 P) 
Suitable transformer for 230 /240v a c. £8 + El P8P 1E7.56 inn VAT 8 
P). 

_CENTRIFUGAL BLOWER 
Smith type FFB 1606 022 220/240v A.0 
Aperture 10x4 'hcm overall size 16x14cm Price. 
£3.75 P &P 75p (inc. VAT £4.88). Other types 
available S A E for details. 
N M S 

CROUZET 230V A.C. 
2 R P M synchronous brand new £2.60, P &P 30p (E3.46 inc VAT) 
N M S 

MINIATURE 
UNISELECTOR 
72v 11 way 4 bank (3 non-bridging. 1 homing) 
E2.50 P &P 35p *3.01 inc_ VAT & P). 

MICRO SWITCHES 
Sub min lever m switch type MML46. 10 for E2.50. 
Type 3 115M 906T 10 for £2.50 post paid 1E2.70 inc VAT 
& P) 
BF lever operated 20a c /o. mf. Ummax USA. 10 for E4.00 
plus 50p P &P (min order 10)1E4.66 inc. VAT & P). 
D P C/O lever m, switch. mfg. by Cherry Co., USA. Precious metal. low 
resistance contacts 10 for £2.50. P &P 30p. Total inc VAT £3.02 (min 
10) NMS 

LT TRANSFORMERS 
0- 10 -15v at 3 emp. (ex new equip) £2.50 P &P 500 t3.24 in VAT) 
13 -0.13v at 1 amp E2.50 P &P 50p (í3.24 inc VAT) 
25.0 -25v at 21/2 amp E4.60 P &P 75p Ií5.67 inc VAT & P) 
0.4v/ 6v 24v/ 32v at 12 amp. £15.00 P &P El. 50(£17.62 inc VAT & P) 
0 6v / 12v at 20 amp £13.50 P&P E/ 50 (inc VAT E15.20) 
0 12u at 20 amp. or 0 -2dv at 10 amp £12.00 P &P El 50 *14.58 me 
VAT & P) 

O 6v/ 12v at 10 amp. £5.25 P&P El 25 (inc . VAT £10.26) 
0- 6y/12v/17y/18y/ 20v at 20 amp £15.50 P &P E1 501£18.44 inc 
VAT & P) 
O 10v/17v/18v at 10 amp £10.00 P &P El 40 Om VAT E12.31) 
Other types in stock. phone for enquiries or send sae for leaflet. 

GEARED MOTORS 
100 R.P.M. 115 lbs. ins.!! 

115 lb ins . 110 volt, 50Hz 2.8 amp, single phase. 
split capacitor motor Immense power. Continuously 
rated. Totally enclosed. Fan cooled. Iline gearbox. 
Length 250mm. Dia 135mm Spindle Dia. 15.5mm 
Length 115mm, ex- equipment tested E12.00 Post 
El 50 )E14.51 irre VAT 8 P) Suitable transformer 
230/ 240 volt £5.00 Post 75p 1E9.45 Inc VAT & PI 
R &T 

GEARED MOTORS 
28 r.p.os., 201b. inch I lb., a c Reversible motor 
71 e.o.m. 10 lb. inch. 1 1 5v a c Reversible motor 
Both types similar to above drawing. Price either type E4.75 + 75p 

P &P (E5.ß4 inc. VAT + P &P) 
Supplied with transformer for 240v a c operation £7.25 + P &P E 1 

Ií6.51 inc. VAT + P &P) 
NMS 
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FRACMO MOTOR 1 

56rpm 501bs.inch 240vAC reversible. 0 7 amp s 

sharplength 35mm, doe 16mm. weight 6 kilos 
60M 

grams 
Price £15.00 P &P El 50 Ií17.82!. 

ROTARY VACUUM AIR COMPRESSOR 
lb PUMP 
Carbon vane oil free vacuum pump and compres- 
sor. Approx 20 inch vacuum. 10 PSI at 79 CFM 
Powered by 110V a c 1 8 amp Parvelux motor 
fitted with additional shah at rear suitable light 
loads Inc. capacitor E14.00 P&P El 50 *16.74 
inc. VAT + P &P). 
Suitable transformer for 230/ 240V a.c operation 
£5.00 P &P El 00 (£6.48 inc. VAT + P &P) 
N M S 

STROBE! STROBE! STROBE! 

4, HY -LIGHT STROBE KIT Mk. IV 
Latest typa Xenon white light tube. Solid state timing and thggering * circuit 230 / 240 volt A C operation Speed adtoerable 1-20 f pt s * 

Je Designed for large rooms. halls. etc Light output greater than many T (so called 4 Joule) strobes. Price £16.00 post E7 (E21.50 me VAT * & P) Specially designed case and reflector for Hy -light £5.50 Post * * El 00(E10.6ß inc VAT & P) t* tt *** **** * 
T'UL R 1 1 * FLUORESCENT TUBES * y Oft. 40 west £5.70 (callers only). 2fs. 20 wen £6.20. Post 75p T (17 51 inc VAT + P). (For usa in sun bi -Pin fittings.) Mini 12h.. ß * * wen E2.10. Post 35p (E3.40 inn. VAT + P.). Nn. 6 wen £2.26. ,* y Post 35p )E2.81 inc. VAT + P.). SM. 4 way) £2.25. Post 35p T (12.81 inc. VAT + P.). * Complete ballast unit. Either 6 , 9 or 12 tube 230v A.C. op i* 
,,., E3.50. Post 45p (E4.27 inc. VAT + P.). Also available for 1 2v D.C. ^* 

op £3.60- Post 45p (E4.27 inc VAT + P ). * 4L10w UV lamp and ballast complete. [21.60. Post E3. (E37. 26 * 
;tic. VAT + P.) 400w UV lamp only £1 1.25. Post E1 20 (E1 3.45 * 

4444 441**************** 
SQUAD LIGHT 
A new conception in light 
control Four channels each 
capable of handling 750 watts - - 

- 
-- - - s 

of spotlights or dozens of small mains lamps. Seven programs all speed 
controlled plus flash modulation. effectively giving 14 different displays 
Makes sound -to-light obsolete. Completely electrically and mechanically 
noise free. 
S A E (Foolscap) for further details Price only £60.00 

WIDE RANGE OF DISCO 
LIGHTING EQUIPMENT 
S A E. (Foolscap) for details 

RESET COUNTER 
230 volts AC 3 digits mfg Veeder Root type 
LL. 144L E1.75 P &P 25p (í2.16 inc VAT & P) 

7 fig 24v d c non set E1.50 P &P 250 *1.611 inc 
VAT & P). Eli 
CITENCO 
FHP motor type C 7333/ 1 5 220/240v a c 19 
rpm reversible motor. torque 14.5 kg Gear raoo 
144 1 Brand new incl capacitor. our price 

£14.25 + E7 25 P &P (E16.74 inc. VAT & P) 
N M S 

REVERSIBLE AMOT O 230V A.Ccpmplate 
with 

anti- vibration mounting bracket and capacitor 0/A size 110mm e 

90mm. Spindle 5/ 16 die. 20mm long. Ex- equipment tested E3.00. 
Post 50p *3.78 inc. VAT & P). 

RODENE UNISET 
TYPE 71 TIMER 
0 -60 sec. 230V ac operation Incorporating a lapsed time indicator and 
repeat facilities. A precision motorised timer ideal for process timing, 
photography. welding, mixing, etc. Price E5 P &P 60p 

METERS (New) - 90mm 
DIAMETER 
A.C. Type 62T2. 0 -1A., 0-5A.. 0 -20A, A.C. Von. 
0-15 V. . 0.300V, D.C. Arp., Type 65C5. 0 -2A. . 0.10A 
0 -20A. , 0 -100A. D.C. Volt. 0 -15V. . 0-30V. All types 
E3.50 ea. + P &P 50p. (E4.32 incl. VAT), except 0.100A 
D C . price £5.00+ 50p P &P (E544 incl. VAT) 

'VENNER TYPE' ERD TIME 
SWITCH 
2001250V A C 30 amp 1 on/ [ ott every 24 hrs al 
any manually pre -set time 36 -hour spring reserve and 
day omitting device Built to highest Electricity Board 
specification. Price E7.75 P &P 75p (E9 1 8) R & T 

SANGAMO WESTON TIME SWITCH 
Type 5251 200 /250 Vac ton 2 off every 24 hours 20 amps contacts wiry 
override switch. diameter 4 a 3 . price Eú.00 P &P 50p (£7.02 inc VAT & PI 
Also available with Solar dial R & T 

NEW HEAVY DUTY 
SOLENOID 
Mfg On Magnetic Devices 240v A C 

Operation appror 10114 pull at 1 25 Price 
E4.00 P &P 60p 1E4.96 inc VAT) 
N M S 

240 A.C. SOLENOID OPERATED 
FLUID VALVE 
Rated 1 p si will handle up to 7 p s i Forged brass 
body stainless steel core and spring y/ in b s p inlet 
outlet Precision made. British mfg 
PRICE E3.50 Post 50p )4.32 Inc VAT & P) 

PARVALUX 230/250V a.c. 
MOTOR 
Type SO18 240v AC reversible 30 rpm 501bs inch 
Price E15.00 P &P El 50 (í17.82 inc. VAT). N M S 

INSULATION TESTERS 
(NEW) 
Test to I E E spec Rugged metal construction 
suable for bench or held work constant speed 
clutch Size L 8 in W 4 in H 6 in weight 6 lb 
500 VOLTS 500 megohms 

E49.00 Post 80p ([57.75 inc VAT & PI 
1000 VOLTS 1000 megohms 

[55.00 Post 80p (E60.25 sir VAT & PI SAE for 
leaflet 

ALL MAIL ORDERS, ALSO CALLERS AT 

XENON FLASH 
GUN TUBES 
Range of Xenon tubes available from 
stock S A E for full details 

RELAYS Wide range of AC and DC relays available 
from stock Phone or write in your en- 
putties 

230/240V A.C. Relaye, Arrow, 2 c /o. 15 amp E1.50 (íl.54 inc VAT 
& P) 

T E C open type 3c,o 10 amp E1.10*1.40inc VATS P) Omoron or 
Keyswitch 1 c o. 7 amp E1.00(í1.30 inc VAT & P). 

D.C. Relaye: Open type 9/ 12V 3c/ o 7 amp í1.00(E1.30 Inc VAT & 
P) Sealed 12V 1 c o 7 amp octal base. £1.00 1[1.30 inc VAT & P) 
Sealed 12V 2 ci o 7 amp octal base. £1.25 )[1.56 inc VAT & P). Sealed 
72V 3 c/o 7 amp 11 -pin. E1.35 (E1.67 inc VAT & P) 24V Sealed 3 
c 0 7 amp 11 -pin E1.35 (E1.67 inc VAT & Pl lamps - contact rating) 
P &P on any Relay 20p 
Other types available - phone for details 
N M S 

Diamond H heavy duty AC relay 230, 240v a c two c, o contacts 25 
amps at 250V a c £2.50 P&P 50p. Ií3.24 inc. VAT + P &P). Special 
a 

VAT AT CURRENT S 

RATE 

MUT BE ADDED 
TO LL ORDERS 

FOR THE TOTAL VALUE OF GOODS INCLUDING 

NL SS OT ' WIS STAT 

A.C. MAINS TIMER UNIT 
Based on electric clock. with 25 amp, single - 
pole switch which can be preset for any period up 
to 12 hrs ahead to switch on for any length of 
time. from 10 mins to 6 hrs oven switch off An 
additional 60 min audible timer is also incorpo -x 

rated Ideal for Tape Recorders Lights Electric 
Blankets etc Attractive satin copper finish Size 
135 mm x 130 mm x 60 mm Price E2.26. Post 
40p (Total inc. VAT 8 Post £2.87). N M S 

POWER 
RHEOSTATS 

s 

ceramic conshettion, vitreous enema, 
'embedded winding heavy duty brush assembly. 
continuously rated 

25 WAI r ILL Lb. 100. 150. 250, 500. 1k, 1 5k ohm E2.40 Post 
20p (í2.8t Inc VAT S P). 50 WATT 100. 250 ohm [2.80 Post 25p 
*3.40 inc VAT & P) 100 WATT 1 /5/ 10/25/50/ 100 /250 
/ 500 / 1 k , 1 5k / 2 5k / 5k ohm. E6.6O Post 35p IE11.75 inc. VAT 
& PI 
Week S0ver Skived Knob calibrated in Nos 1.9. 1 yt in die brass 
bush Ideal for above Rhsoars. 24p w. 

600 WATT DIMMtH SWITCH 
Easily fitted Fully guaranteed ey makers V ll control up iu 
600w of lighting except fluorescent at mains voltage. I 
Complete with simple instructions £3.55 Post 25p 1E4.53 
Inc VAT & PI 1000 watt model £5.80 Post 25p *6.32 inc 
VAT & P) 2000 wett model £5.75 Post 40p Ií10.66 inc 
VAT & P) 

YET ANOTHER OUTSTANDING OFFER 
New IMFD 600V Dubrlier wire ended capacitors 10 for £1.50 P &P 50p. 
(£2.11 inc VAT + P &P). (Min. 10.) 

NMS. - New Manufacturers Surplis, 
A COUNT C TOMERS MIN. ORDER £10.00 R & T - Reconditioned and Tested 

57 BRIDGMAN ROAD, CHISWICK, 111 

LONDON, W4 SBB. Phone: 01- 995 1560 
Closed Saturdays. 

SERVICE TRADING CO. 
SHOWROOMS NOW OPEN 

AMPLE PARKING 

RSONAL CALLERS' ONLY 

9 LITTLE NEWPORT STREET, 
LONDON, WC2H 7JJ. 

TeI.: O I -437 0576 
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Z & I AERO SERVICES LTD. RETAIL SHOP 
Head Office: 44a WESTBOURNE GROVE, LONDON W2 5SF 85 TOTTENHAM COURT ROAD, W.1 

Tel. 727 5641 Telex 261306 Tel. 580 -8403 

SPECIAL OFFER OF BRAND NEW USSR MADE MULTIMETERS 
VALID UNTIL 30th NOVEMBER 1978 

TYPE U4313 U4315 
Sensitivity D.C. 20,000 o.p.v. 20,000 o.p.v. 
Sensitivity A.C. 2,000 o.p.v. 2,000 o.p.v. 
D.C. Current 600A -1.5A 500A -2.5A 
A.C. Current 0.6mA -1 .5A 0.5mA -2.5A 
D.C. Volts 75m V -600V 75mV -1000V 
A.C. Volts 15V -600V 1V -100V 

300- 55k(ì 00 1K-1M (2 

Capacity 0.50F 0.50E 
Accuracy 1.5% D.C. 2.5% D.C. 

2.5 %A.C. 4% A.C. 

Price complete with pressed steel 
carrying case and test leads £10.50 £10.50 
Packing and postage £1.50 £1.50 

..l 
PRICE 
case 

TYPE U4324 
D.C. Current 0.06- 0.6- 60- 600mA -3A 
A.C. Current 0.3 -3 30- 300mA -3A 
D.C. Voltage - 0.6-1.2-3-12-30-60-120-600-1200V 
A.C. Voltage 3- 6- 15 -60- 150 -300 -600 -900V 
Resistance 500(2 -5 -50- 5001(2 
Accuracy D.C. 2.5% A.C. 4% (of F.S.D.) 

e complete with test leads and fibreboard storage p g 
£9.50 Packing and postage £1.20 

TYPE U4341 
COMBINED MULTIMETER AND 

TRANSISTOR TESTER 
Sensitivity 16,7000/V D.C., 3,300( /V A.C. 
Current 0.06- 0.6- 6- 60 -600mA D.C., 0.3-3.0-30 - 

300mA A.C. 
Voltage 0.3-1.5-6-30-60-150-300-900V D.C. 

t.5- 7.5- 30- t50- 3o0- 75ovA.C. 
Resistance 2- 20- 200k(2 -2MQ 
Transistors Collector cut -off current 600A max 

D.C. current gain 10.350 in two ranges 

with steel carrying case, test lead, battery 
and instruction manual £9.50 

Packing and Postage £.1.50 

Itl 

40 
TYPE U4323 

COMBINED WITH SPOT FREQUENCY OSCILLATOR 

Voltage ranges 2.5 -1000V A.C. / D.C. 

LI 
Sensitivity 20,000( /V 

Current ranges 0.05 -500mA D.C. only 
Resistance 50 -1M0 
Accuracy 5% F.S.D. 
Oscillator output 1 kHz 50/50 squarewave 

465KHz sinewave 
modulated by 1 KHz squarewave 

PRICE, In carrying case, complete with leads and manual 
£8.00 

Packing and postage £1.00 

PRICE, complete 

WARRANTY 
ANY INSTRUMENT FOUND FAULTY OR OTHERWISE UNSATISFACTORY ON 
RECEIPT WILL BE REPLACED FREE OF CHARGE OR FULLY REFUNDED PRO - 

FURTHER FREE REPLACEMENT OR D 
RECEIPT. 

Y OR FREE REPAIR GUARANTEE IS OFFERED. ANY 
FAULT OR MALFUNCTION DISCOVERED LATER MAY BE REPAIRED BY US 

DESCRIP- 
TION 
PROVIDED 

EFAU FAULT. A CHARGE E 

US 
C THE AND WILL BE FOR SUCH REPAIRS 

SERVICING. 

THIS OFFER IS VALID ONLY FOR ORDERS ACCOMPANIED BY REMITTANCE 
WHICH SHOULD INCLUDE DELIVERY CHARGES AS INDICATED AND 8% 

V.A.T. ON THE TOTAL 

OUR 1978 CATALOGUE/ PRICE LIST OF VALVES, SEMICONDUCTORS, 
PASSIVE COMPONENTS AND TEST EQUIPMENT IS AVAILABLE. PLEASE 

SEND P.O. for FO 30 FOR YOUR COPY 

WW -105 FOR FURTHER DETAILS 

HIFI DISCOUNT CENTRES 

DISCOUNT 
SPEAKERS 

Guarantees: 
TITAN 5 years 
FANE Lifetime 

OTHERS 1 year 
Prices correct at 18.7.78 
ALL PRICES INC. VAT 

Please state Imp. reps .._ _ -- - Sonic 
List /Value Price 

HI -FI TYPES E E 

5 FANE 501 Mid or Full range Sp. Pnce 4.95 
8 A.F. Model 80 Dual Cone Sp. Price 5.95 
8- A.F. Model 83 Dual Cone Sp. Pnce 6.95 
FANE 8 808T Dual Cone 5p. Price 3.95 
WHARFEDALE LINTON 3XP kit. Pr. 60.70 43.95 
10 DENTON 2XP KIT Pair 39.15 26.95 
10 GLENDALE 3XP KIT 82.44 58.95 
8- FANE MODE ONE KIT Sp. Price Pair 19.99 
AF FRI KIT Sp. Price Pair 14.95 
10 ELAC Model 10RM 10 -15w Sp Pnce 3.115 

CABINETS (TEAK VENEERED) 
20 it 111/2 it 91/2 Suitable for Mode 1 or FRI kits 
and Models 80, 83 or 808T Spkrs Limned number 

. 6.95 w. 

GROUP /DISCO TYPES 
12 TITAN T12/ 145R 45w 15 00 
12 TITAN T12 /60A 60w 22.50 
12 TITAN T12/ 100A 100w 36.00 
12 CELESTION GI 2M 16.50 
12 CELESTION 612H 30w 22.00 
12 CELESTION G1250 50w 25.75 
12 GOODMANS 12 PD Sp. Price 
12 GOODMANS 12 PG Sp. Price 

12 FANE 'SPECIALIST' P.A. 80 27 95 
12 FANE 'SPECIALIST- DISCO 80 29.95 
12 FANE 'SPECIALIST' DISCO 1DO 

31 95 
12 FANE 'SPECIALIST' GUITAR SOL 

2795 
12 FANE 'SPECIALIST' GUITAR 100L 

28.95 
12 FANE 'SPECIALIST' GUITAR 808 

28 95 
12 FANE CRESCENDO 12A 59 95 
12 FANE CRESCENDO I2L 62.95 
12 FANE CRESCENDO 12 BASS 59.54 
12 FANE CRESCENDO 12/150 150w 

8995 
15 TITAN T15/60 60w 26 00 
15 TITAN 715.70 70w 28 00 
15 TITAN T 1 5 100 100w 41 00 

GROUP/ DISCO TYPES (continued) 
15 FANE 'SPECIALIST BASS 85 39.95 29.95 
15 FANE 'SPECIALIST' BASS 100 

42.00 31.60 
15 GOODMANS 15P Sp. Pece 23.95 
15 FANE CRESCENDO /15 76.89 51.95 
15 FANE CRESCENDO BASS 79.95 51.95 
15 FANE CRESCENDO 15/100LT 

74.69 51.95 
15 FANE CRESCENDO 15/160 160w 

99.75 72.95 
15 FANE CRESCENDO COLOSSUS 200w 

113.40 
18 TITAN T18/100 100w 51.00 
18 GOODMANS 18P Sp. Pnce 
18 CELESTION G 18C 53.00 
18 FANE CRESCENDO 18a 106 95 
18 FANE CRESCENDO BASS 94.75 
18 FANE 'COLOSSUS' 200w 120.75 

PLEASE STATE IMPEDANCE 

HORN UNITS (Cars BSp) 

72,95 
38.65 
38.95 
41.95 
72,95 
59.95 
75.00 

CELESTION MH1000 25w 17.00 13.75 
FANE 910 MK. II 50w 17 75 10.99 
FANE 920 100w 62.95 44.50 
FANE 144 30.50w 7.95 4.95 
FANE 173 50w 11.75 7.95 
FANE J104 50 low 16 95 10.95 

HIGH POWER 'CROSS -OVERS' 
FANF HPV1R o. 10X25 Carr 35p .. 25 2.25 

ADD -ON HIGH FREQUENCY UNITS 
F A L Add.on Carr E1 51 84 35.95 
TITAN 015 70w Carr. El 33 00 23.95 
TITAN T52H 100w Carr. Et 33.00 23.95 
TITAN T2H Carr El 39 00 26.95 

EXTRA SPECIAL MAIL ORDER 
OFFER 

TITAN TA /50A 50w AMPLIFIER 

12.95 
22.95 
12.99 
18.95 k 

18.95 
21.95 
18.95 
18.95 
19.95 

High sensitivity. 
muni purpose, 
three ind 
onirolled inputs. 

Controls Bass. 
Treble Presence 

Robust. well styled compact cabinet. Black Vynide 
Attractive Black/Silver Fascia. covered 

months' Guarantee Carr Cl £39.95 

21.95 PAIR FANE POP 15 12" SPEAKERS 
Suitable for use with above when wired in 

18.95 series and housed in sealed cabinet £9.95 
SUITABLE TWIN SPEAKER CABINET 611.95 

19.95 Also for personal shoppers only 
Amps, T" tables, Jingle Machines, Disco Con - 

19.95 soles, Lighting, Cabinets. Credit amts available 
41.95 Orden over E20. 
39.95 Phone orders accepted from Access 8 Barclay - 
39.95 card holden. 

403 SAUCHIEHALL 
ST.. 

GLASGOW 
Tel: 

Add / ,lcarr n Hi -F. spkrs or kirs 
i 1 (5 112 Spkrs r ' 50 (1 5 ) F7 S(1 (1 R I 

59.95 
17.95 
19.95 
29.95 

WW -028 FOR FURTHER DETAILS 

CAPACITY + a FREE MULTIMETER 
all in one box 

The NEW INTEX Type 20 

' Ni Cd Batteries 
Volts 
Amps 
Alternating 

' Direct 
' Resistance 

Capacitance 
In hand for E149 

DAWES ELECTRONICS 
121 Dawes Road 

London SW6 
01 -381 3975 

WW -027 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 Rodger J. Sandiford 

FAIRCREST ENGINEERING LTD. 
Willis Road, Croydon 

CRO2XX. Tel 01 -689 8741 

WW-- 067 FOR FURTHER DETAILS 
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NI 
Express 
Call in and 

Mail Ord 
see 

er 
5.3Tel. 0 Mon -..Fri 9c-5 .00 

redit 
Sat 

or on cards £10 min 
Trade and export enquiries welcome 

A. Marshall (London) Ltd., Dept: WW Head Office mail order: Kingsgate House, Kingsgate Place, NW6 4TA. Tel. 01 -624 0805 Retail Sales 
London: 40 -42 Cricklewood Bdwy., NW2 3ET. Tel. 01 -452 0161 /2. Telex: 21492 London: 325 Edgware Rd., W2. Tel. 01 -723 4242. 
Glasgow: 85 West Regent St., G2 2QD. Tel. 041 -332 4133. Bristol: 1 Straits Pde., Fishponds Rd., BS16 2 LX. Tel. 0272 654201. 

POPULAR INTEGRATED CIRCUITS. (A very small selection 
from our vast stocks, please enquire about devices not 
listed.l 
CA3018 0.75 LM341P5 0.10 LM1303N 1.15 SAS570 2.70 TBA55UQ 3.80 7405N 0.22 
CA3018A 1.10 1M341P12 LM1304N 1.52 SAJ110 2.10 78456000 7406N 0.58 
CA3020 2.20 0.60 LM1305N 1.52 SO41P 1.35 3.00 7407N 0.55 
CA3020A 2.60 LM341P15 LM1307N 1.22 5042P 1.35 TBA570 2.10 7408N 0.22 
CA3028A 0.90 0.80 LM1310N 2.10 SN76001N 7BA570Q 2.20 7409N 0.22 
CA3028B 1.25 LM341P24 LM1351N 1.30 1.30 TBA700Q 2.20 7410N 0.20 
CA3030 1.50 0.80 LM1458N 0.45 SN76003N TBA720AQ 7411N 0.28 
CA3030A 2.20 LM348N 0.95 LM1496N 0.97 2.3E 2.06 7412N 0.20 
CA3038 2.90 LM 358N 0.60 LM1808N 2.10 SN76013N TBA750 2.36 7413N 0.36 
CA3038A 4.10 LM360N 3.00 LM1812N 8.20 1.50 7BA7500 2.45 7414N 0.60 
CA3045 1.55 LM370N 3.30 LM1820N 1.16 SN76023N 784800 1.30 7416N 0.36 
CA3046 0.77 1M371H 2.35 LM1828N 1.90 1.50 TBA810S 1.30 7417N 0.36 
CA3048 2.45 LM350K 6.45 LM1830N 1.90 SN76033N TBA820 0.60 7420N 0.22 
CA3052 1.78 LM373N 3.36 LM1841N 1.90 2.35 TBA920 2.99 7423N 0.32 
CA3080 0.85 LM374N 3.38 LM1845N 1.50 TAA263 1.35 TC4160C 2.38 7425N 0.32 
CA3080A 2.10 LM377N 1.80 LM1848N 1.98 TAA300 3.70 TCA1608 2.65 7427N 0.32 
CA3086 0.50 1M378N 2.40 LM1850N 1.90 TAA320A 1.15 1C4270 2.99 7430N 0.22 
CA30888 1.87 LM 379S 4.26 LM1889N 4.90 TA43504 3.00 TC4730 4.50 7432N 0.30 
CA308913 2.90 LM380N8 0.96 1M3301N 0.80 1AA521 1.10 TC4740 4.60 7437N 0.35 
CA30900 4.40 LM380N14 1M3302N 0.55 TAA522 2.10 TCA750 3.00 7438N 0.32 
CA3130 1.013 1.06 LM3401N 0.55 7AA550 0.48 TCA760 2.00 7440N 0.20 
CA3140 1.04 LM381AN 2.70 LM3900N 0.68 TAA560 2.10 TCA105 1.49 7441AN 0.E4 
1M301 0.30 LM381N 1.69 LM3905N 1.15 7AA570 2.20 TCA440 1.86 7442N 0.76 
LM307N 0.50 1M382N 1.32 LM3909N 0.78 TAA370A 5.45 T0A1022 7.50 7445N 1.40 
1M308N 0.95 LM384N 1.55 LM 3911N 1.10 TAA630 2.40 7041024 1.24 7446AN 0.90 
LM309KC 1.95 1M386N 0.88 LM7805K 1.75 7AA960 3.90 1041034 4.75 7447AN 0.80 
1M317K 3.35 1M387N 1.10 LM7812K 1.75 TAA970 4.20 TOA2020AD 7448N 0.80 
1M318N 2.45 LM388N 1.00 1M7824K 1.75 TAA611B 2.50 4.50 7450N 0.22 
LM320TS 2.15 LM389N 1.00 LM78105CZ TAA621 2.50 UAA170 2.15 7451N 0.22 
LM 3207122.15 LM702C 0.61 0.30 1A46614 1.65 U4A180 2.15 7453N 0.22 
LM320715 LM709 0.70 Lkg78112C2 TAA6618 1.45 71080CP 1.25 7454N 0.22 

2.15 1M7098 0.60 g 30 TAA700 4.60 71081CP 0.90 7460N 0.22 
LM320T24 LM 70914 0.49 LM78115CZ TAA930A 1.45 71082CP 1.10 7470N 0.48 

2.15 1M710 0.67 0,30 TAA9308 1.45 71083CN 1.40 7472N 0.30 
1M320P5 1.15 LM71014 0.64 MM5314 4.60 7ÁD100 2.00 71084CN 1.45 7473N 0.44 
LM320P12 LM711CN 0.72 MM5316 4.80 7BA120 0.80 LF355N 0.80 7474N 0.32 

1.15 LM723C 0.76 NE555 0.33 TBA500 2.24 LF356N 0.80 7475N 0.80 
LM320P15 1M723C14 NE556 0.85 TBA5000 2.34 LF357N 0.80 7476N 0.45 

1.15 0.45 NE558N 1.98 TBA510 2.35 LF13201N3.00 7480N 0.60 
LM320P24 1M726 5.80 NE560 4.50 TBA510Q 2.46 LF13337N3.00 7481N 1.00 

1.15 1M741C 0.70 NE561 4.50 TBA520 2.60 LF13741M0.80 7482N 0.90 
LM323K 8.95 LM741C80.30 NE562 4.50 TBA520Q 2.70 1F13741N0.55 7483N 1.05 

LM339N 0.80 LM741C14 NE565 1.39 1BA530 2.35 7400ry 0.17 7484N 1.20 
LM340T5 0.88 0.30 NE566 1.75 TBA5300 2.45 7401N 0.17 7465N 1.36 
LM 340715 LM747CN 0.99 NE567 1.90 18A540 2.80 7402N 0.17 748iìN 0.38 

0.88 1M7488 0.50 NE571N 4.95 TBA540Q 2.70 7403N 0.17 7489N 2.45 
LM340T24 LM 7814 0.90 SAS560 2.70 TBA550 3.60 7404N 0.17 7490ÁN 0.45 

0.88 ALL PRICES NOW INCLUDE VAT CORRECT AT 25.9.78 7491AN 0.85 

Our range covers over 8,000 items. The largest selection in 
Britain. Top 200 ICs, TTL, CMOS & LINEARS 

MICROPROCESSOR SUPPORT CHIPS 4 

RRAAMM 8Q)8 TRISTATE SUFFER 
lT6T.2 (3.63 1702AQ E8.10 DM8I L595 E1.36 
2102.2 E1.94 5204Q 211.00 13M811596 E1.36 
21112 23.63 2708Q 213.00 DM81 L597 E1.36 
21122 _23.63 2716 240.00 0M811598 E1.36 
2117 06.47 
2116 238.55 VAT INCLUSIVE PRICES 
8154 RAM I/O chip E8.83 

- MICRO CHIPS 
SCr MP1 212.96 
Sc MP11 270.80yí ; 
8080A 216.99! 
8080A E7.42 
57109 212.75 
57180 210.25 
57161 210.25 

CONVERT TV SET TO 
VDU 

8080 
SUPPORT 

8224 E4.58 
8228 E5.85 
8212 E3.10 
8216 E2.80 
8226 E2.80 
8253 (11.38 

, 8254 E4.50 
8255 E8.27 
8250 E8.99 

.8251 E8.18 

EXTRAS 
MM 03 ECU 
MM5307 E13.69 
0148678 E15.40 
AY32513 E8.75 

AY3-10131TMS601 1 NCI 25.35 

The new CRT control chip from Thomson CSF 

SFF96364. Convert your TV set into an electronic VDU - 16 lines x 64 characters - requires RAM. character 
generator and little else for a basic VDU. 
Available as chip or full display card. NEW Full cursor control. 5 volts TTL corn- 1- G r 
pebble, line erase. full card includes CHIP £17.20 
UART Modern. Char, gen. etc. Comp FULL CARD 
video out from encoded keybd. in. E1 51 

LEDS + OPTO 
Displays / ses LEDS Red Or Veil 
Corn anodo or Small 3mm 
aeh .18 .19 .19 
Red Large 5mm 
8mm HT 21.50 .20 .20 .20 
10mm HT E1.55 Erra 
14mm HT E1.57 Bright .40 .40 .40 
18mm HT £1.85 I red L0271 £0.55 

IR receiver E1.45 
Opto couder £7.55 

Full range + data in our /II catalogue 

,1 MAIL ORDER * 
Express service on all 
orders - phrase add 
40p for p&p to ll 
orden. Telephone 
orden on credit cards 
210.00 minimum. 

DIL SKIS 
Low profile IC skis 

8 pin 15p 22 pm 30p 
14 pin 18p 24 pin 35p 
16 pin 18p 28 pin 45p 
18 pm 27p 40 pm 55p 
FULL RANGE OF 
Capacitors 
Resistors 
Plugs, skis 
Meters 
Clocks 

TRIAGE plastic pack 400v 70220 
Texas 

4 amp 72p 16 amp 93p 
6 amp 77p 20 amp £1.67 
8 amp 82p 25 amp E2.20 

12 amp 93p 
THYRISTORS plastic power 

4 amps Ramps 12 amps 
100vo38 100vo47 100vo63 
200v o 44 200v o 54 200v o 70 
400v o 54 400v o 68 400v o 90 

Branded Texas quality produce 

Diodes 
Cables 
Cases 
In our new 
catalogue 

NEW 1978 
CATALOGUE 
40 page catalogue - new enlarged 
rnicro section - largest range of quality 
cornponents from franchised suppliers 
available in UK All VAT inclusive 
prices Over 8.000 hoe hems plus lots 
more 45p post paid or 35p to callers at 

any of our four branches 

DRAKE Radio Shack Ltd 

DRAKE SSR -1 
GENERAL COVERAGE RECEIVER 

0.5 -30MHZ 30 BANDS 
10KHZ READOUT 

8 ACCESS OR BARCLAYCARD 5 Details 15p stamps or 4 I. R C Foreign £ 149 
AS WELL AS DRAKE EQUIPMENT, WE ARE THE DIRECT IMPORTERS OF HAL 
RTTY AND MICROPROCESSORS , ATLAS, NYE MORSE KEYS. PRESTEL VHF /UHF 
PROFESSIONAL FIELD STRENGTH METERS. HAM RADIO, CIR ASTRO 200. 
HY -GAIN. COR ROTORS, HUSTLER. OMEGA -T SYSTEMS, MFJ FILTERS AND 
SPEECH PROCESSORS. SUPEREX. WE ALSO STOCK SHURE MICROPHONES. 
YAESU. MICROWAVE MODULES. SOLID STATE MODULES. ICOM, COPAL 
CLOCKS, G- WHIPS. BANTEX. MOSLEY. DAIWA, ASAHI, JAYBEAM, DECCA AND 
THE USUAL ACCESSORIES -COAX. CONNECTORS, INSULATORS, VALVES, Etc 

We are situated lust around the corner from West Hampsteau Undergeuunu arauon 
(Bakerloo line). A few minutes walk away is West Hampstead Midland Region station 
and West End Lane on the Broad Street Line. We are on the following Bus Routes 
28, 59. 159. Hours of opening are 9 -5 Monday to Friday Closed for Lunch 1 -2 

Saturday we are open 9-12.30 only. World wide exports 

DRAKE SALES *SERVICE 

RADIO SHACK LTD. 
188 BROADHURST GARDENS, LONDON NW6 3AY 

Giro Account No. 588 7151. Telephone: 01- 624 7174. Cables: Radio Shack, 
London, N.W.6. Telex: 23718 

a-------- - - - - -- 

¼G' 
Light on the scene. 

Local lighting just where 
you want it with Click's 

elegant, adjustable Spotlight 
or snake -arm Reading Lamp. 

Tidy wires. 
With Click you can hide all your 

leads and wires inside the upr ghts, 
with a neat, snap -in cover strip. 

Keeping it steady. 
With shelves fixed firmly to 

the wall, you eliminate floor 
1 vibration problems. 

I 1 
Finding a level. 

Click brackets are 
infinitely adjustable 

1 for height so you 
can always get your 

shelves level. 

Shelving for hi -fi. 
We've solved the problems. r Post this ad.with your name and address for 

I Fa a10 -page leaflet to Click Shelving Ltd. 
I Lowmoor Rd, Kirkby in Ashfield, Notts, NG17 7LH - - - - - - - - - - - - - - - - - - - - - 
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REALLY 
any/ good OSCILLOSCOPES late) ? 

Signal Delay 
for Leading 
edge invest- 
igation 

LJCOPEX SCOPEX Instruments Ltd, Pixmore Industrial Estate, Pixmore Avenue. 
Letchworth ,Herts,SG61JJ phone 72771 (STD 046 26) Regd Trade Mark 

WW -080 FOR FURTHER DETAILS 

Now... 
the next 
generation of 
bench DM Ms! 
Two New Keithley Models offer uncompromising 
performance and outstanding value! 

Accuracy 31/2 "s can't match 0.04 % + 1 digit on dc 
volts and ohms 
Large, bright, 20,000 -count LED display that's quick 
and easy to read. 
Convenient bench size that won't get ' "lost "' yet 
doesn't crowd. 
Exceptional reliability. 

Model 178 

Model 178 offers functions and ranges for 
most measurement needs 1001,V to 1200V 

dc, 1004V to 1000V ac, 0.10 to 20MO. 
Model 179 is a full- function, multi- feature model 

offering the same advantages as the 178. Plus 
TRMS AC; 104 V Sensitivity; Hi and Lo Ohms; AC and DC 

Current Yet it's still half the price you'd expect. Only El 99. 

Both models feature designed -in reliability 
Rugged circuits use a minimum of parts - high quality, off -the -shelf 
parts - carefully assembled and tested by Keithley. 
Outstanding overload protection and rugged mechanical design keep 
both units going even after severe abuse. One -year accuracy 
specifications minimise recalibration costs. 
A battery option, user installable, gets you off "line" for critical 
measurements or for field use. 

For complete specifications on the 178 and 179, call Keithley 
Instruments, 1 Boulton Road, Reading. Phone 0734 861287 

KEITHLEY 
The measurement engineers. 
WW -057 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 more of the attached cards 
entering the reference number(s). 
Your 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 
have 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 

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 : Davis Circulation 
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: Rautakirja OY, 
Koivuvaarankuja 2, 
01640 Vantaa 64, Finland. 

France: Dawson- France 
S.A., B.P.40, F-91121, 
Palaiseau 

Germany: W. E. Saarbach 
GmbH, 5 Koln 1, 
Follerstrasse 2 

Greece: Hellenic 
Distribution Agency, 
P.O. Box 315, 246 
Syngrou Avenue, 
Nea Smyrni, Greece. 

Holland: Van Ditmar N.V., 
Oostelijke H andelskade 11, 
Amsterdam 1004 

India: International Book 
House, Indian Mercantile 
Mansion Ext, Madame 
Cama Road, Bombay 1 

Iran:A.D.A.,151 Khiaban 
Soraya, Tehran 

Israel : Stelmatzkÿ s 

Agency Ltd, Citrus House, 
P.O. Box 628, Tel Aviv 

Italy: Intercontinental 
s.a.s. Via Veracini 9, 
20124 Milano 

Japan : Western Publica- 
tions Distribution Agency, 
170 Nishi -Okubo 
4- chome, Shiniuku -Ku, 
Tokyo 160 

Lebanon: Levant Distri- 
butors Co.. P.O. Box 1181, 
Makdesi Street, Halos 
Hanna Bldg, Beirut 

Malaysia: Times 
Distributors Sdn. Bhd., 
Times House, 
390 Kim Seng Road, 
Singapore 9, Malaysia. 

Malta : W. H. Smith 
Continental Ltd, 
18a Scots Street. Valieta 

New Zealand : Gordon & 
Gotch (New Zealand) Ltd, 
102 Adelaide 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.l 
Apartado 37, Amadora 

South Africa : Central 
News Agency Ltd, P.O. 
Box 1033, Johannesburg 

Spain: Comercial 
Atheneum s.a. Consejo de 
Ciento,130 -136 Barcelona 
15 

Sweden: Wennegren 
Williams A B. Fack S -104, 
25 Stockholm 30 

Switzerland: Neville & 
Cie SA, Rue Levrier 5 -7, 
CH -1211 Geneve 1 

Schmidt Agence AG, 
Savogelstrasse 34, 
4002 Basle 

U.S.A.: John Banos, 
IPC Business Press, 
205 East 42nd Street, 
New York, N.Y. 10017 

Postage will 
be paid by 
Licensee 

Do not affix Postage Stamps if posted in 

Gt. Britain, Channel Islands or N. Ireland 

BUSINESS REPLY SERVICE 
Licence No. 12045 

WIRELESS WORLD, 

PRODUCT REPLY SERVICE, 

429 BRIGHTON ROAD, 

SOUTH CROYDON, 

SURREY 

CR2 9PS 

Enquiry Service for Professional 
Readers 

11 

ww.... 

CUT MERE No 

i 

2 
i 

WIRELESS WORLD Wireless World, November 1978 WW 871 

Please arrange for me to receive further details of the products listed, 

the appropriate reference numbers of which have been entered in the 

space provided. 

Name 

Name of Company 

Address 

Telephone Number 

PUBLISHERS 
USE ONLY 

A/E 

Position in Company 

Nature of Company /Business 

No. of employees at this establishment 

I wish to subscribe to Wireless World 

VALID FOR SIX MONTHS ONLY 

11111M111 EOM CUT MERE IMMO RIM IMES IMM 

Wireless World: 
Subscription Order Form 

To become a subscriber to Wireless World 
please complete the reverse side of 
this form and return it with your 
remittance to: 

Subscription Manager, 
I PC 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, November 1978 WW 871 

Please arrange for me to receive further details of the products listed, 
the appropriate reference numbers of which have been entered in the 
space provided. WW.... 

WW.. 
WW.. 
WW.. 

Postage will 
be paid by 
Licensee 

Name 

Position in Company 

Name of Company 

Address 

i 

OVERSEAS ADVERTISEMENT 
AGENTS 

Hungary Mrs. Edit Bajusz, Hungexpo 
Advertising Agency, Budapest XIV, 
Varosliget- Telephone:225 008 - 
Telex: Budapest 22 -4525 INTFOIRE 

I 
e Italy Sig. C. Epis Etas - Kompass, S.p.a. - 

Servizio Estero, Via Mantegna 6, 

Telephone Number 20154 Milan- Telephone 347051 - 
, Telex : 37342 Kompass 

Japan Mr. Inatsuki, Trade Media - IBPA 
No. of employees at this establishment (Japan), 8212 Azabu Heights, 1 -5 -10 

Roppongi, Minato -Ku, Tokyo 106- 
Telephone : (03) 585 -0581 

Nature of Company /Business 

_CUT HERE 

VALID FOR SIX MONTHS ONLY 

MI M=IN M=1 I =RIM 

Do not affix Postage Stamps if posted in 
Gt. Britain, Channel Islands or N. Ireland 

BUSINESS REPLY SERVICE 
Licence No. 12045 

WIRELESS WORLD, 

PRODUCT REPLY SERVICE, 
429 BRIGHTON ROAD, 

SOUTH CROYDON, 

SURREY 

CR2 9PS 
_CUT HERE - 

Wireless World Subscription Order Form Wireless World, November 1978 

UK subscription rates 

1 year: £ 7.00 

Other Areas 1 year: £9.00 

WW 871 

USA & Canada subscription rates 

1 year: $23.40 

Please enter my subscription to Wireless World for 1 year 

I enclose remittance value made payable to 
IPC BUSINESS PRESS Ltd. 

Name 

Address 

I 
- I 

United States of America Ray Barnes, 
*IPC Business Press 205 East 42nd Street, 
New York, NY 10017 - Telephone : 

(212) 689 5961 -Telex 
Mr. Jack Farley Jnr., The Farley Co., 

Suite 1548, 35 East Wacker Drive, 

Chicago, Illinois 60601 -Telephone: 
(312) 63074 
Mr. Victor A Jauch, 
Elmatex International, 
P.O. Box 34607, 
Los Angeles Calif. 90034 U.S.A. 

I Telephone : (213) 821 8581 

I Telex : 18 - 1059. 

c Mr. Jack Mentel, The Farley Co., Suite 605, 

2 Ranna Building, Cleveland, Ohio 4415 - 
Telephone : (216) 621 1919 
Mr. Ray Rickles, Ray Rickles & Co., 

P.O. Box 2008, Miami Beach, Florida 
33140 - Telephone : (305) 532 7301 

Mr. Jim Parks, Ray Rickles & Co., 

3116 Maple Drive N.E., Atlanta, Georgia 

30305. Telephone : (404) 237 7432 
Mike Loughlin, IPC Business Press, 

. 

15055 Memorials, Ste 119, Houston, Texas 

77079 -Telephone: (713) 783 8673 

I 

I 

Canada Mr. Colin H. MacCulloch, 
International Advertising Consultants Ltd., 

915 Carlton Tower, 2 Carlton Street, 

Toronto 2 - Telephone (416) 364 2269 

I 

n 
C 

x 

I *Also subscription agents 

I 

I 

I 

I 
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U.K. RETURN OF POST MAIL ORDER SERVICE, ALSO WORLDWIDE EXPORT SERVICE 
BSR HI -FI AUTOCHANGER 
STEREO AND MONO £21.50 Post E1 

Plays 12 , 10 or 7 records, ' 

Auto or Manual. A high quality y+ 
unit backed by BSR reliability i y , 11 

with 12 months' guarantee. A.C. it 200 /250V. Size 131/2- 11Nin. 
t, "', 

3 speeds. Above motor board 
3 3/4in. Below motor board 21/2in. 
with Sonotone V100 magnetic cartridge. - - 

BSR P128 /MP60 with magnetic cartridge. Balanced arm. 
Cueing device Bias Compensator £24.50. Post £1 . 

NEW BSR SINGLE PLAYER £19.95 
Model P182 3- speeds flared aluminium turntable. Post £1 
"S" shaped arm, cueing device, stereo ceramic cartridge 
B.S.R. Budget Autochanger with stereo 
cartridge. plays all size records £14.95 
HEAVY oMETAL PLINTHS £6.50 
or Garrard decks. Silver grey finish. Post El 50 
Model "A" Size 121/2 x 143/4 x 71/2in. 

_£7.50 Model "B" Size 16 x 133/. x 7ìn. 

BSR SINGLE PLAYER 
Ideal replacement or disco deck 
with cueing ridgee and stereo 
ceramic cartridge. 3 speeds. 
Large turntable, modern design 

£17.50 Post E1 

GARRARD AP76 £27.50 
HI -FI RECORD PLAYER Post E1 
3 -speed balanced arm, semi -transcription unit. 
GARRARD HI -FI MODEL 2025 £14.95 

AUTOCHANGER Post El 
3- speed, stereo cartridge. 

SMITH'S CLOCKWORK 15 
A_MPTIME SWITCH 
0 -6 HOURS £3.30 Post 35p ®/ 
Single pole two -way. Surface mounting 
with fixing screws. Will replace existing 
wall switch to give light for return home, 
garage, automatic anti -burglar lights, etc. 
Variable knob. Turn on or off at full or 
intermediate settings. Brand new._ 

TEAKWOOD LOUDSPEAKER GRILLES will easily fit to baffle 
board. Size 101/2 s 7?/ein --45p. 

ELAC HI -FI SPEAKER - 

8in. TWIN CONE J 
Large ceramic magnet. 50-16,000 c/s. 

. 

Bass resonance 40 c /s. ' /lei 
8 ohm impedance. 

RMS. 10 watts. RMS. £5.95 Post 35p 

ELAC 10in. ROUND 
10 watts. 8 or '16 ohms models. 

£4.95 each. Post 40p 

VOLUME 
CONTROLS 

5%) to 2M0 LOG or LIN. L/S 
35p. D . 60p. STEREO L/S 
85p. D E1- Edge 5K. S.P. 
Transistor 45p. 

80 Ohm Coax 8p yd. 
FRINGE LOW LOSS 15p yd 
Ideal 625 and colour. 
PLUGS 10p. SOCKETS 10p. 
LINE SOCKETS 111p. 
OUTLET BOXES 50p. 
300 ohm FEEDER 5p yd. 

E.M.I. 131/2 x 8in. SPEAKER SALE! 
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With tweeter and Ditto 
crossover. 10 watt. 15 wet s, 
3 or 8 ohm. B ohm. 

£7.95 £10.50 
Post 45p Post 65p 

With tweeter and 
crossover. 
20 watt. £11.50 
Flux=11,000 gauss. Post 75p 
B or 15 ohm. 20 to 20.000 C. p. s. 

Suitable Bookshelf Cabinet £8.50 
Teak finish. For EMI 13 x 8 speakers. Post £1 .00 
THE "INSTANT" BULK TAPE ERASER 
Suitable for cassettes, and all sizes of tape 
reels. A.C. mains 200/250V. Leaflet S.A.E. 
Will also demagnetise small tools £4.95 Head Demagnetiser. Only £4.75 post 50p 
RELAYS. 12V D.C. 95p. 6V D C. 85p. 240V A C 95p. 
BLANK ALUMINIUM CHASSIS. 6 x 4 -95p; 8 x 6- 
£1.40; 10x7- £1.55; 12x8- £1.70; 14x9- £1.90; 16x 6- £1,85; 16 x 10- E2.20. ANGLE ALI. 6 e / x 3/ in -15p. 
ALUMINIUM PANELS. 6 x 4 -24p; 8 x 6 -38p; 14 x 
3 -40p; 10 x 7 -54p; 12 x 8 -70p; 12 x 5 -44p; 16 x 
6 -70p; 14 x 9 -04p; 12 x 12-£1; 16 x 10- £1.18. 
ALI BOXES IN STOCK. MANY SIZES 
VARICAP FM TUNER HEAD with circuit & connections 
£4.95. Some technical knowledge required. 
TAG STRIP 28 -way 12p. 
TAPE OSCILLATOR COIL. Valve type, 35p. 
BRIDGE RECTIFIER 200V PIV % amp 50p. 8 amp £2.50. 
TOGGLE SWITCHES S.P. 30p. D. P. S. T. 40p. D. P. D. T. 50p. 
MANY OTHER TOGGLES IN STOCK 
PICK -UP CARTRIDGES ACOS, GP91 £1.50. GP95 E2.50- 
SONOTONE stereo £2.00. ADASTRA magnetic £5. 
WIRE -WOUND RESISTORS 5 watt, 10 watt, 15 watt 15p 
BALANCED TWIN RIBBON FEEDER 300 ohms. 5p yd. 

R.C.S. SOUND TO LIGHT KIT Mk. 2 
Kit of parts to build a 3 channel sound to light and 
1.000 watts per channel. Suitable for home use £ 17 Easy to build. Full instructions supplied. Cabinet £4 
extra. Will operate from 200MV to 100 watt signal Post 35p 

R.C.S. LOW VOLTAGE STABILISED 
POWER PACK KITS 
All parts and Instructions with Zeiler diode. 
printed circuit rectifiers and double wound £2.95 mains transformer. Input 200/240V a.c. 
Output voltages available, 6 or 7.5 or Post 45p 
9 or 12V d.c. up to 100mA or less. Size 3 x 21/2 x 11/2in. 
Please state voltage required. 

R.C.S. POWER PACK KIT £. 
12 VOLT, 750mA. Complete with printed 
circuit board and assembly instructions. Post 30p 
12 VOLT 300mA KIT, £3.15. 

R.C.S. "MINOR" 10 watt AMPLIFIER KIT 
This kit is suitable for record players, guitars, tape playback, 
electronic instruments or small P.A. systems. Two versions 
available Mono, £12.50; Stereo, £20. Post 45p. Specification 
10W per channel; input 100mV; size 91/2 x 3 x 2in. approx. 
S.A.E. details. Full instructions supplied. A.C. mains powered. 

R.C.S. DRILL SPEED CONTROLLER /LIGHT DIMMER KIT, 
Easy to build kit £3.25 
Will control up to 400 watts AC mains Post 35o 

R.C.S. STEREO PRE -AMP KIT. All parts to build this pre -amp. 
Inputs for high, medium or low imp per channel. with volume 
control and P.C. Board £2.95 
Can be ganged to make multi -way stereo mixers Post 35p 
MAI MERS ALL POST 76p 
250.0 -250V 70mA, 6 5V. 2A E3.45 
250- 0-250V 80mA, 6.3V 3.5A, 6 3V lA E4.00 
350.0 -350V 80mA, 6 3V 3.5A, 6.3V lA £5.50 
300- 0-300V 120rnA, 2x6 3V 2A C T , 5V 2A £5.50 
220V 45mA, 6.3V 2A E1.75 
HEATED TRANS 6.3V'/ amp £1.00 
Dino 3emp E1.75 
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs 
2 amp. 3. 4, 5, 6. 8, 9. 10, 12, 15, 18, 25 and 30V E5.30 

1 amp 6, 8, 10. 12, 16, 18, 20, 24, 30, 36. 40. 48. 60 E5.30 
2 amp. 6. 8, 10, 12, 16, 18, 20. 24. 30. 36. 40. 48, 60 £1.50 
3 amp. 6, 8, 10. 12. 16. 18, 20. 24, 30, 36, 40, 48. 60 E11.00 
5 amp. 6. 8. 10. 12. 16, 18. 20, 24, 30. 36. 40. 48, 60 £14.50 
12V. 100mA E1.00 20V, 40V, 60V. 1 amp E3.50 
12V, 750mA E1.30 12V, 300mA . E1.00 
10.0-10V2emp £2.45 10V, 30V, 40V. 2 amp E2.75 
30V, 5 amp and t7V- 0.17V, 40V, 2 amp £2.55 

2 amp E3.45 20V, 1 amp £2.20 
0, 5. 8. 10, 16V. '/ amp £1.95 20V- 0-20V, 1 amp E2.99 
9V, 3 amp E2.75 30V- 0-30V. 2 amp E7.00 
25.0-25V 2 amp .. E3.50 2 of 18V, 6 amp. each E9.00 
30V, 2 amp E3.00 12- 0-12V. 2 amp E2.95 
30V. 11/2 amp £2.75 9V, / amp 

. £1.30 
AUTO TRANSFORMERS, 115V to 230V or 230V to 115V 150W E5.00 
250W .£1.00. 400W £7.00 500W ..£5.00 
FULL WAVE BRIDGE CHARGER RECTIFIERS. 
6 or 12V outputs, 2 amp 75p. 4 amp E1.25 
CHARGER TRANSFORMERS 11/2 amp . £3.50 
4 amp £9,90 
12V. 11/2 amp Halt Wave Selenium Rectifier 25p 

COMPACT 
SPEAKERS 
Teak or White 
13 X 10 X bin. approx. 
50 to 14.000 cps. 
10 watts rms. 4 ohms. 

£16 pair Post E1.30 

EXTENSION SPEAKERS £3.95 ea. 
These little marvels of modern sound reproduction are ideally 
suited for today's domestic audio set -up. Two of these smart 
spheres, each with 5 watt deep throated ceramic magnets, will 
produce superb stereo reproduction 
The globe shaped cases in high gloss mouldings of red or green, 
are finished with chrome frontal trim and provided with screw -on 
rubber inset protective bases. In addition, 2%, 
metres of strong lead 
already fitted with phono 
plug is supplied. ÿ! 
Full Range 
Frequency Response "ga',,4 
Impedance 8 ohms 
Power Peak 5 watts 

LOW VOLTAGE ELECTROLYTICS 
1, 2, 4, 5, 8, 16, 25, 30, 50, 100, 200mF 15V 10p. 
500mF 12V 15p; 25V 20p; 50V 30p; 
1000mF 12V 17p; 25V 35p; 50V 47p; 100V 70p. , 
2000mF 6V 25p; 25V 42p; 420mF /500V £1.30. 
2500mF 50V 62p; 3000mF 25V 47p; 50V 65p. 
3900mF 100V E7.60. 4700mF 63V £1.20. 2700mF/ 76V E7- 
5000mF 6V 25p; 12V 42p; 35V 85p. 5600mF/ 76V £1.75 
MANY OTHER ELECTROLYTICS IN STOCK 
SHORT WAVE 100pF air spaced gangable tuner. 95p. 
TRIMMERS 1OpF, 30pF, 50pF, 5p. 100pF, 150pF, 15p. 
CERAMIC, 1pF to 0.01mF. Sp. Silver Mica 2 to 5000pF, 5p. 
PAPER 350V -0.1 7p; 0.5 13p; 1mF 150V 20p; 2mF 150V 
top; 500V -0.001 to 0.05 12p; 0.1 15p; 0.25 25p; 0.47 36p. 
MICRO SWITCH SINGLE POLE CHANGEOVER 20p. 
SUB -MIN MICRO SWITCH, 25p. Single pole change over 
TWIN GANG, 385 + 385pF 50p; 500pF standard 75p. 
365 + 365 + 25 + 25pF, Slow motion drive 85p. 
1 20pF TWIN GANG, 50p; 365pF TWIN GANG, 50p. 
NEON PANEL INDICATORS 250V. Amber or red 30p. 
RESISTORS. 10Q to 10M. 'hW, 1/2W, 1W, 20 %2p; 2W, 10p. 
HIGH STABILITY. 1/2W 2% 10 ohms to 1 meg.. 12p. 
Ditto 5 %. Preferred values 10 ohms to 10 meg., Sp. 

ELECTRO MAGNETIC 
PENDULUM MECHANISM 

1.5V d.c. operation over 300 hours continuous on SP2 
battery, fully adjustable swing and speed. Ideal displays, 
teaching electro magnetism or for 

P . 95p Post 30 metronome. strobe. etc 

RADIO COMPONENT SPECIALISTS 
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BAKER MAJOR 12" £16.88 
Post E1.00 

i,. 73 30- 14,500 c /s. 12in. double cone. 
'. woofer and tweeter cone together 

I yl with a BAKER ceramic magnet 't assembly having a flux density of 
14,000 gauss and a total flux of 
145.000 Maxwells. Bass resonance 

/ 40 c /s. Rated 25W. NOTE 4 or 8 or 
16 ohms must be stated. 

Module kit, 30- 17,000 c/s with 
tweeter, crossover, 
baffle 20. C 

s .7 
and instructions. Post Cl .60 each -- Please state 4 or 8 or 16 ohms. 

BAKER "BIG- SOUND" SPEAKERS. Post El each 

'Group 25' 'Group 35' 'Group 50/15' 
12in 12in. 15in. 
30W £12.96 aow £15.12 75W £36.72 
4 or 8or 16 ohm 4 or 8or 16 ohm 8 o 16 ohm 

BAKER LOUDSPEAKER, 12 INCH. 80 WATT. 
GROUP 50/12, 4 OR 8 OR 16 OHM HIGH POWER. 
FULL RANGE 
RESPONSE 30-16.000 CPS 

PROFESSIONAL QUALITY. £22.68 
MASSIVE CERAMIC MAGNET Post Et .60 
WITH ALUMINIUM PRESENCE CENTRE DOME. 

TEAK VENEERED HI -FI SPEAKERS AND CABINETS 
For 12ín. or 10ín. speaker 20x13x12in. E14.50 Post £2 
For 13x8in. or 8in. speaker £8.50 Post El 
For 61/2in. speaker and tweeter 12x8x6in. £5.95 Post 75p 
Many other cabinets in stock. Phone your requirements. 
SPEAKER COVERING MATERIALS. Samples Large S.A.E. 
LOUDSPEAKER CABINET WADDING 18in wide 20p h. 

VALVE 
AMPLIFIER 
CHASSIS 
Four inputs. Four way mixing, master volume, treble and bass 
controls. Suits all speakers. This professional quality amplifier 
chassis is suitable for all groups, disco, P.A., where high quality 
power is required. 5 speaker outputs. A/C mains operated. Slave 
output socket. Produced by demand for a quality valve amplifier. 
100V line output to order. Send for leaflet. 
Suitable carrying cab E18.50 Price £99 cary. £6.00 

Horn tweeters 2- 16kc /s. 10W 8 ohm or 16 ohm £3.60. 
Audax Tweeters 3- 18kc /s. 50W 8 ohm £7.50. 
CROSSOVERS. TWO -WAY 3000 c/s 3 or 8 or 15 ohm 
£ 1.90. 3 -way 950 cps/3000 cps, E2.20. 
LOUDSPEAKERS P.M. 3 OHM 7x4in. £1.50; 61/2in., £1.80; 
8x5in., £1.90; 8in., £1.95. 
SPECIAL OFFER: 80 ohm. 21/4in., 23/4in., 35 ohm. 3in., 
25 ohm, 21/2in.. 3in., 5x3in., 7x4in., 8ohm, 21/2in., 3in., 31/2in., 
5in., 15 ohm, 31/2in. dia, 6x4in., 7x4in.. 5x3in., 
3 ohm.. 21/2in., 2%in.. 31/2in., 5in. dia. E1.50 each. 
PHILIPS LOUDSPEAKER, 8in. 4 ohms, 4 watts. £1.95 
RICHARD ALLAN TWIN CONE LOUDSPEAKERS 
8in. diameter 4W £2.50. 10in. diameter 5W £2.95; 
12in. diameter 6W £3.50. 3/8/15 ohms, please state. 
MOTOROLA PIEZO ELECTRIC HORN TWEETER. £7.95 
Handles up to 100 watts. No crossover required. 

BLACK PLASTIC CONSTRUCTION BOX with brushed 
aluminium facia. Sturdy job. Size 61/4 x 43/4 x 2in. £1.50 

BAKER 150 WATT 
PROFESSIONAL 
MIXER AMPLIFIER 
All purpose transistorised. 
Ideal for Groups, Disco 
and P.A. 4 inputs speech and music. 4 way mixing. 
Output 4 8/ 16 ohms. A.C. Mains. Separate treble and 
bass controls. Master volume control. C 
50 watt model £59 _ £85 E1.50 Carr. 

LOW VOLTAGE POWER PACK for MODELS 
Ready made. Famous make. Will supply 16 volts at 
400mA. With terminals and mains lead. 

GOODMANS COMPACT 
12 -INCH BASS WOOFER 
Standard 12ín. diameter fixing with 
cut sides 12 x 10 14.000 Gauss 
magnet. 20 watts R.M.S. 4 ohm 
imp. Bass resonance = 30 c.o.s. 
Frequency response 30 -8000 c.o.s. 

£9.95 each Post El 

ALUMINIUM HEAT SINKS. FINNED TYPE. 
Sizes 5 x 4 x 1 95p. 61/2 x 2 x 2'% 65p. 
JACK PLUGS Mono Plastic 25p; Metal 30p. 
JACK PLUGS Stereo Plastic 30p; Metal 35p. 
JACK SOCKETS Mono Open 20p; Closed 25pp. 
JACK SOCKETS Stereo Open 25p; Closed 30p. 
FREE SOCKETS - Cable end 30p. 
2.5mm and 3.5mm JACK SOCKETS 15p. 
2.5mm and 3.5mm JACK PLUGS 15p. 
DIN TYPE CONNECTORS Plugs 3 -pin 20p; 5-pin 25p. 
Sockets 3-pin, 5 -pin 10p. 
Free Sockets 3-pin, 5 -pin 25p. 
TV CONVERGENCE POTS. Wireuvound, 15p each. 
MONO PRE -AMPLIFIER. Mains operated 
solid state pre -amplifier unit designed to 
complement amplifiers without low level 
phono and tape input stages. This free- 
standing cabinet incorporates circuitry for 
automatic R.I. A.A. equalisation on magnetic 
phono input and N.A.B. equalisation for tape 
heads. Power ON /OFF, PHONO /TAPE 
switches and pilot lamp are on the front panel; 
phono socket input and output are rear located. 

£4.50 wclr oe £8 pair. Post 50p 

337 WHITEHORSE ROAD, CROYDON 
Open 9 -6. Closed all day Wed. Sat. 9 -5 

Radio Books and Components Lists 20p. (Minimum posting charge 30p.) Cash prices include VAT. (We accept Accesses Barclaycard. Phone your Order) Tel. 01 -684 1665 

www.americanradiohistory.com
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WI" 
¡(ELECTRONICS) LTD. 

- - 
& 10 CHAPEL ST., LONDON, N.W.1 

01-723 7851 01-262 5125, 
ADJACENT TO EDGWARE ROAD MET. LINE STATION 

AUTO STEPDOWN TRANSFORMERS 
FOR AMERICAN EQUIPMENT 

2402110v 80 -3000 watts. Fitted with Amen- 
can two or three pin socket outlet and three core 
2404 mains lead. Send sae for latest pote Ilst 
American plugs, sockets, extension leads also 
evadable 

SPECIAL PURCHASE BY FAMOUS 
MAKERS 

L.T. TRANSFORMERS IDEAL FOR 
UP -TO -DATE POWER SUPPLY CIRCUITS 
No 1 GRESHAM Pr. 2404 Sec 434 3amps. 
Fully tropicalised. Open type wire connections 
E3.95 pp 75p No 2 HINCHLEY Pri 240v Sec. 
33v 5amps and 18.0.18v lA Tropicalised open 
f rame. Wire connections. Two M series will give 
33 -0 -33v 5A and 18-0-18v 2A£ 3.95 each pp 
7512 No 3 PARMEKO Pn 2 Sec 30v SA 

and 124 2 temps Table top connections 
E4.95 pp Et 

AC WKG BLOCK CAPACITORS 
BY FAMOUS MANUFACTURERS . 

MFD vans Price 
025 i 500vAC SOp 

075 440vAC SOp 
1 470vAC 6012 

1 25 360vAC 65p 
2 400vC 75p 
2 4 360vAC 75p 
25 360vAC 75p 
2 7 +0 1 700vAC £1.26 
3 440vAG £1.00 
3 5 250vAC £1.00 
4 250vAC. £ 1.00 
5 360vAC £1.26 
6 440vAC E1.50 
7 2 44ovAC E1.00 
8 4 250vAC [1.00 
15 250vAC E1.75 
PP up to 2 5MFD 2612, 2.7 to 1 5MFD 
50p.8% on total. 

WOOER 3000 WATT AUTO 
TRANSFORMERS 

Ex 
-equipment. 

perfect condition Tapped 
05- 11 5 1 25- 1 3 5 -200 215-230.745-260o 

3kvA Open type terminal connections E25 
carr. E3. Can be supplied m metal case with two 
American 2/3 pin flush sockets or Ramp 
British Sockets 3 core 240v mains lead. 
Carrying handle £42.60 carr E3aWODEN 
Auto Transformers tapped 200- 220 -230 -240- 
270 120 -1r15 -1004 750 watts open type 
E7.60 carr. _1.50 

PA RM EKO ISOLATION TRANSFORMERS 
240 -110V 

Exequipment. perfect condition Metal 
shrouded case Table top connections. Pn 
tapped 190 -200- 210- 220 -230 -240 -250- 
260V Sec 125V 13A E36 carr E4. Pri tapped 
200.210- 220 -230- 240 -250V Sec tapped 
90-100- 110.120V 7 5A E19.50 carr E2. 

PLEASE ADO t% TO ALL ORDERS INC. CAR R. 

CURRENT RANGE OF NEW L.T. TRANSFORMERS 
OPEN TYPE TAG CONNECTIONS 

ALL PRIMARIES 220-240v 

Type Sec Taps Amps Price Carr 
1 24-30- 40.48 -60v 1 2 £28.82 £2.00 
2 24.30- 40- 48.60v 10 £22.31 E2.00 
3 24- 30.40- 48 -60v 8 £16.11 £1.75 
4 24-30- 40.48 -60v 5 E12.47 £1.75 
5 24- 3030.48 -60v 3 [9.30 El. 00 
6 24- 30- 40- 48 -60v 2 E6.60 El .00 

6.8- 10.12- 16 -18- 20.24- 36 -40 -48 -604 
CAN BE OBTAINED FROM THE ABOVE RANGE 

7 19 -25- 3330 -50v 10 £20.41 E2.00 
8 19- 25- 33- 40 -50v 6 E14 -92 £1.50 
9 19- 25- 33- 40-50v 3 £7.51 El 25 

10 19- 253330.504 2 16,10 E1.00 
5-7-8.10-13-15.17-20-25-30-40-50v 
OR 25 -0-25v OR 20.0 -20v CAN BE 

OBTAINED FROM THE ABOVE RANGE 

11 12 -15- 2025 -30v 10 111991 E.5 
12 12 -15- 2025 -304 5 17.83 11l .225 

13 12- 1520- 25 -30v 2 E4.79 El .00 

OR I2ED 
FROM 

OR 15- 
ABOVE 

Sc 4 CAN BE 
2 -0 

OR 
OBTAINED FROM THE A RANGE 

14 12 -24v 12v BOA, 24v 30A [26.82 13.00 
15 12 -24v 12v 30A, 24v 15A £16.33 E2.00 
16 12 -24v 124 20Á. 24v l0Á 112.56 12.00 
17 12 -24v 12v 10A, 24v 5A E6.80 E1.00 
18 12 -24v 12v 4A. 24v 2A £3.74 El .00 

19 20.25- 3330 -50v 5 £5.95 E1.50 
20 20.25-3340 -50v 3 £5.75 El. 25 
21 12.15 -20.24304 5 17.95 El 50 
22 12.15-20-2430v 3 E5.75 El 25 
23 28 -32v 4 £5.95 17.25 
24 14 -16v 2 £3.75 El 00 
25 12v 12 E5.95 El 50 
26 360.304 2 15.95 Et 25 
27 25 -0 -25v 2 £5.75 El 

CENTRE TAPPED TRANSFORMERS 
Fully shrouded terminal block connections Screen Pr. 220 -2404. 
sec, tapped 36- 25- 0-25.36v 5A 113.50, pp E l . 30- 250- 25 -30v 2A 
16.76, pp El 18 -0.184 2A 15.26, pp Et Open (rame types Pri 
220-240v. set, 50.0 -50v t o £6.96, pp 75p 50 -0-50v 2A E11-95, 
pp El 

ISOLATION TRANSFORMERS 
Pri tapped 200.220.2404 Sec 240v 700 watts open type cable lead 
Pri 

tapped 
connections 0-2 0-2r. f2. 

LT. TRANSFORMERS NEW SURPLUS 
FAMOUS MAKERS. FRACTION OF 

MAKER'S PRICE 
No 1 Pn 115- 220 -2404. sec 10 7 20A open 
type ta board connections £6.85 carr E1.50 g 
No 2 Pn 115.220-2404. sec 9.34 7A and 254 
O BA open type tag board connections E4.75 
carr. Et 50 No 3 Pn 115- 220 -240V. sec 9v 
2A and 9v IA open type terminal block 
connections E2.50 pp El No 4 Pn 230V. sec 
80v 1. 1A open type tag board connections 
E3.00 pp £1 No 5 Pri 120.240v, sec 13v 3A 
and 15v lA open type terminal block connes- 
bons .3.00 pp £1 No 6 Pn 240v, sec 30v 
5 5A and 12v 2 2A open type table top 
connections [5.75 carr £1 50 No 7 Pn 230c 
Inc tapped 24- 30 -32v 2A. potted type E3 pp 
E1. No 8 Pn 220.240v, sec 6v 1A twice 
shrouded GPO type £2 pp 75p No 9 Pe 
110- 220-240v. sec 1 3v 1 BA, sec 2 Sc 1 BA 

SA sec 3 27v 1 HA. 3- 9- 12- 27.30- 36 -39v 1. S 

can be obtained, open type table top connes- 
b ons. £3.75 pp 75p No 10 Pn 220.240v, sec 
10v 1 SA and 50v 0 6A E3.50 pp 75p 

..- - - 

STANDARD PLUG -IN RELAYS 
7 AMP CONTACTS SY FAMOUS MAKERS 

WELL BELOW LIST PRICE 
COIL CON. PINS PRICE 
VOLTAGE TACTS 

1 I Ov AC 2 CO 8 65p 
100v AC 2 CO 8 65p 

484 AC 2 CO B SOp 
304 DC 2 CO 8 75p 
24v DC 3 CO 11 75p 
24v DC 2 CO 8 85p 
24v CC 1 CO B 65p 24v 

AC 3 CO 11 65p 
12v AC 2 CO 8 85p 
12v DC 3 CO 11 85p 
10v DC 3 CO 11 9512 

STANDARD OPEN TYPE 7 AMP CON, 
TACTS 

COIL VOLTAGE CONTACT PRICE 
2404 AC 3 CO 6612 

240v AC 2 CO 75p 
240v AC 1 CO 85p 
110v AC 3 CO 85p 
1104 AC 2 CO 6512 

50v AC 3 CO 6512 

413v DC 3 C 50p 
24v DC 2 CO 75p 
12v DC 2 CO 75p 
10v DC 3 CO 6612 

PP 10p per relay. Please add VAT 8% on total 

3 PHASE ISOLATION TRANSFORMERS 
BY FAMOUS MAKER 

Input tapped 380 -400- 415 -430 volts RMS 
NOM Line to line 3phase 4 woe 50Hr output 
415 volts NOM 3 -phase 4 wire at 2 15kvA 
Regulation 2% secondary fully screened open 
type construction Terminal board connections, 
sue 161/2 x7x6'hms Weight 90tbs. Brand new 
Fraction of makers price E47.50 carr £3 

C" COREL.T.TRANSFORMÉRR$ 
NEW SURPLUS BY FAMOUS MAKERS- 

ALL PRIMARIES 220 -2404 
Na115 -0.t 5v lA lour times 19v18Á twice 
27 -0 -27v 1.3A. 27v 1 BA Separate windings D 9 
Table top connections. 1695 carr E2 No25v 
5A live times 15-0.15v 2A twice 18 -0 -184 

1 A 18v 1 3A. 12v 1 A. 20V 2A Separate 
windings 18.50 carr. E2. No 3 18 -0 -184 
12 SA 112.50 carr. E2. No 4 Sec 1 tapped 
22- 23- 24 -25 -26 -27v 6A Sec 2 20- 21.22. 
23 -24 -25v 3'1A Sec 3 18- 19- 20- 21- 22.23. 
2A Sec 4 11.12.13- 14- 15.16v 'hA Sec 5 
112- 131415 -16v '//A Sec 6 100.0.100v 
150 M /A 112.00 carr £3 No 5 Sec 25 -25 v 
SA Sec 2 26v 2Y:A. Sec 3 26v 2'1A. Sec 4 
24v to Sec 5 16v to Sec 6 16v 1A. Sec 7 

6 3v 3A £5.75 carr E2 All type table top 
con connections 

LOW POWER L.T. TRANSFORMERS BY 
FAMOUS MAKERS. ALL PRIMARIES 

2404 
TAG OR LEAD 

75p No 1 204 3A E3 pp 7512. No 2 27v lA 17.50 
pp 50p 'No 3 12v 142A and 24v 1/2A 2 

separate windings £1.50 pp 50p No 4 12v IA 
Et pp 500 No 5 204 l A 17.50 pp SOD. No 6 
55v 1/2A and 6 3v '1A E1.50 pp 50p 7 24v P No 
lA shrouded type £1.50 pp 50p No 8fe3v3A 
and 15v lA 2 separate windings 'C' type 
E3.50 pp El No 9 15v 1 2A 6 3v 4 5A 250v 
Bo 27 3 separate windings E3.60 pp El No 
10 27v 1 8A 9v 1 8A 3v 1 BA 3 separate 27v 
windings E3.60 pp El 

No 11 13.01341 A E2.50 pp 50p No 12 24v 
1 75A £1.55 pp 50p No 13 500 -504 lA 
E3.75 pp 75p No 14 50-0 -50V 2A ES pp El 
No 15 15v 1 2A 6 3v 4 5A and 250v 80 m /A 
13.50 trP f 1 

HT SMOOTH CHOKES 
Partridge 13H I.05Á 10110 110 carr E3. 5H 
350mA 1.5A 13.50 carr, El. Gardners 2H 
1 SA 18.50 carr E2 1H lA 13.60 carr. El 
parmeko potted types, 20H 200mÁ 13.95 
car, Et 50. 10H 75mA E1.25 pp 75p. 50H 
25mA E1.60 pp 75p 100H 10mA 11,50 pp 

7512 "C" core 20H 180mÁ [3.50, pp f1 
Gresham potted types 15H 120mA 11.76 PP 

75p. 5H 200mÁ£1.50 pp 75p. Swinging type 
5H 40mA -4H 250mA El Op 75p "C core 
0 7H 250mA 11,25 pp 75p SH 180mA E2 pp 

7512 

L.T. SÑIÒTNp 1404.03- 
48M/ H 10 amps E4, pp E1 150M/H 3amps 
13.50, ppE1. 100M/ H 2 ampammed Odor £4, 
pp E1 13M /H 1 5 amps potted type E1.50, 
pp 50p 2 +2M / H 12 amps £4, carr E1 "C' 

e types 10M/14 25 amps 18.50, carr E2 
18M H 10 amps £4.50, carr Et 50 Gardner 
50M21.1 10 amps open type top panel connes- 
Pons £8.50, carr E2. 

__ 
H.T. TRANSFORMERS BY FAMOUS 

MAKERS, ALL PRIMARIES 2404 
Type MT33 Sec 300- 0 -300v 250M2 A 6 3v et 
4A 5 6 3v 2A 14.60 pp E1 MT t 2 Sac 
300.0 -300v 120M /A 6 3v ut 4A 5 -6 3v 2A 
E4 pp £1 MT11 Sec. 300- 0 -300v 100M /A 
6.3v 3 5A 5v 2A or 6 3v lA £3.75 pp F1 

MT10 Sec 250 -0250v 120M /A 6 3v 3 SA 
5v 2A or 6 3v lA £3.50 pp El MT7 Sec 

350- 0 -350v 100M /A 6 3v 3.5A 5v 2A o 

6 3v 1 A E4.00 pp Et 

PARMEKO H.T. TRANSFORMERS 
POTTED TYPE 

Pn 240v sec 1875v 60M /A and 500v 31 M 2 

A Fraction of maker's pece. 15.75, carr El 

MINIATURE LT. TRANSFORMERS 
Pri 240v Sec 24 -0 -24v t 00m. A. Sue 
450 35 v 30mm E1, pp 30p 

RECHARGEABLE 
BATTERIES 

TRADE ENQUIRIES WELCOME 

Full range available to replace 1.5 volt dry cells and 9 volt PP type 
batteries. SAE for lists and prices. £1.00 for booklet, "Nickel 
Cadium Power." 

" Write or call at 

SANDWELL PLANT LTD. 
2 Union Drive, Boldmere 

Sutton Coldfield, West Midlands 021 -354 9764 
See full range at TLC, 32 Craven street, Charing Cross, London 

WC2. 

WW -100 FOR FURTHER DETAILS 

SINCLAIR PRODUCTS' 
M icrovision TV E200. PDM35 127.25, mains 
adaptor E3.24, case E3.25. 30kv probe £16.66. 
DM235 £47.50. Rechargeable battery units £7.95. 
Adapter /charger E3.70. Case £6.50. 30kv probe 
£16.85. Cambridge grog calculator £13.16, prog. 
library E2 -65, mains adaptor E3.20. Enterprise 
programmable calculator 120.65. 
S -DECS AND T -DECS' 
S -Dec E3.38. T DeC E4.44. p DeCA E4.62. p DeCB 
16.73. 16 dil or 10T05 adaptors with sockets 
12.14. 
CONTINENTAL SPECIALITIES 
PRODUCTS' 
EXP300 £6.21. EXP350 E3.40. EXP600 £6.50. 
EXP850 [3.59. EXP4B 12.48. PB6 E9.84. PB 100 
112.74. LM 1 130.89. LP 1 133.48. LP2 119,44. 
TV GAMES KITS 
Send s a for free data Tank battle chip plus kit 
£13.96. Stunt cycle chip plus 112.50. AY -3 -8600 
plus kit 112,50. AV- 3.8500 chip plus kit E8,66. 
Rifle kit E4.95. 

6 -0 -6V 100m, 79p. 142a £2.35. 6 3v 1'/2a £1.88. 
9 -0 -9V 75ma 79p. 1a 11.99. 2a 12.90. 12.0 -12V 110.95. Car convertor kit input 12V dc output 
50ma 71p. 100ma 90p. la E2.49. 13V 'ha 95p. 6 / 7 K / 94 1 A stabilized E1.131. 
15-0-15V la E2.79. 30 -0304 la 13.58. BI-PAK AUDIO MODULES JC12, JC20 AND JC40 Send sae for data 5450 tuner 123.51. ALSO 

AMPLIFIERS 14.56. PA100 115.71. SPM80 E4.47. BMT80 

A range of integrated circuit audio amplifiers supplied £5.95. ME 60 £38.74. Stereo 30 120.12. 

SWANLEY ELECTRONICS 
DEPT. WW, 32 Goldgel Road, 6wanlay, Kant. 

Mail order only. Postage 30p extra Peres include VAT Official orders welcome 

with free data and printed circuits JC12 6 watts 

£1.60. JC20 10 watts £2.85. JC40 20 watts 
£3.96. Send s a e for data 

PRINTED 
pCIRCUIT 

MATERIALS 

Laminate cutter 
lb 

drill b 20p10 
pens 73p. 

BATTERY ELIMINATOR 
BARGAINS 
3 -way modal 6 /71/2 /9V 300ma £2.75. 100ma 
radio modela with press stud connectors. 9V £2.85, 
6V £2.85, 4'1V E2.65, 9V +9V 14.60, 6V +6V 
£4.50, 41/24 +4424 14.50. Cancre recorder 
Naine rosit, 71/24 100ma with 5 pin din plug £2.115. 

BATTERY ELIMINATOR KITS 
Send sae tir free data lOOme radia typa with 
press stud connectors. 41/2V £1.80, 6V £1.60, 9V 

E1,60, 4'1 +41/2V 12.50, 6 +6V E2.60, 9 +9V 
12.50. Tranelator stabilized 5-way typa for low 
hum 3/4y í6/7'/:/9/12/15 /18V 100maE3.20, 

1 Amp E6.40. Heavy-duty 13 way typa 41/2 /6/ 
7 /BK/11/13/14/17/21/25/28/34/42V 1 

Amp E4.65, 2 Amp £7.25. Stabilised power kite 
218V 10Oma E3.60, 2 -30V lA £6.95, 2 -30V 2A 

PRECISION DIALGAUAGES John Bull No 6series 1. 01mm. £6 P.P. 50p 

COAXIAL CRYSTAL DETECTORS. (Marconi -Saunders), 200 MHZ -12 GHZ. E7.50 
(Diode S9B E1 50). 
FIBREGLASS COPPER -CLAD BOARD 
9x41/2x1 / 16in. 40p P &P 10p 
9x6x1 / 16in. 50p P &P 15p 
9x41/2xl / 16in. (double sided) 50p P &P 10p 
9x6x1 / 16in (double sided) 65p P &P 10p 
1 Sx15x1 / 16in. (double sided) E2.50 P &P 50p 

OFF -CUT PACKS. 150 sq. ins £1 P.P 25p. 

P.A.R. BI- STABLE RELAYS. 24v d.c. 4 c/o E1 P.P. 15p 

PLUG -IN RELAYS 240v a.c. 10 amp contacts 
3 pole c/o (11 pin) E1 P.P. 15p 
2 pole c /o.(8 pin) 85p P P 15p 

U.M.F. COAXIAL CABLE (white) Double screened. 
Lab. quality 100m drum El0 p.p. £1.50 

MULTICORE CABLES 
4 CORE RIBBON (RAINBOW) CABLE 4 - 10/.2m.m 
Forming ' /sin wide strip. 10m -75p' 50m -E3, 100m -E6 P &P 1p per metre 

10 CORE CABLE 10 x 7 /76 (10 colours) P.V.C. 
O.D. 7m.m. 10m -£2 50m -E8.50 100m -E16. P &P 2p per metre 

12 CORE SCREENED CABLE 12 x 14/76 with outer screen -P.V.C. covered. O.D. 

9m.m 
10m -E4 50m- E18.50 100m -E35. P &P 2p per metre 

16 PAIR RIBBON CABLE 16x2 core P. V.0 
Double sheathed forming 2m wide strip 
10m -E3; 50m- E13.50, 100m -E25 P &P 2p per metre 

200 way TELEPHONE CABLE o.d. 1 2m.m. £ 1 per metre. P.P. 40p. 

E.H.T. MODULES (resin encapsulated, in metal box) 
/ p 240x.50hz. o / p 1 3 7 kv. ß a 7 7 watts (150x95x72m m.) E10 P.P E1 

STABILISED POWER SUPPLIES input 1 20/240v. 50hz. 
5 -14 volts i 6amp (pre -set) with manual E20 P.P. E2 
1 2 -1 7 volts La 6amp. variable £20 P P. £2 

P.C. EDGE CONNECTORS 
32 way (.1 pitch) finished end 49p P &P 10p 
56 way (.1 pitch) cuttable 65p P &P 15p 
64 way (. 1 pitch) cuttable 75p P &P 15p 
64 way gold plated pins 90p P &P 15p 
Mounting pillars for 56 64 way 15p per pair 

'DRYFIT' RE- CHARGEABLE BATTERIES (Lead /Acid) 
Lx_Equip. Good condition, tested 
6va.9 A.H. f1.25 P &P 35p 
6v @ 2.6 A.H. £2 50 P &P 50p 
6v ßa7 6 A.H £3 50 P &P 75p 
6v if') 7,5 A H E5 00 P &P 75p 

J. B. PATTRICK 
191 / 193 London Road 

Romford, Essex RM7 9DJ 
Romford 44473 
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74 SERIES TTL ICs 

Type Price Type Price 

AC107 £0.22 BC119 80.26 
AC113 £0.20 BC120 £0.40 
AC118 £0.20 BC125 £0.17. 
AC117 £0.30 BC126 £0.22' 
AC117K £0.34 BC132 E0.18' 
AC121 £0.20 BC134 £0.18' 
AC122 £0.14 BC135 £0.15' 
AC125 E0.15 BC136 £0 .18' 
AC126 E0.16 BC137 10.15' 
AC127 E0.18 BC139 £0.32 
AC128 £0.18 BC140 £0.30 
AC128K £0.26 BC141 £0.25 
AC132 £0.20 BC142 80.22 
AC134 £0.20 BC143 £0.22 
AC137 £0.20 BC145 £0.46 
ACI 41 £0.22 BC147 E0.08' 
AC141K £0.20 BC148 Eo.oS' 
AC142K £0.30 BC140 E0.06' 
AC151 E0.20 BC 150 E0.20' 
AC163 [0.22 BC151 £0.22' 
AC153K E0.30 BC152 £0.20' 
AC154 £0.20 BC153 £0.26' 
AC156 £0.20 BC154 10.15' 
AC157 £0.26 BC157 £0.10 
AC165 £0.20 BC158 £0.10' 
AC166 £0.20 BC159 £0.10' 
AC1137 £0.20 8C160 £0.32 
AC168 £0.25 BC161 £0.38 
AC169 £0.20 BC167 £0.12' 
AC171 £0.26 BC168 £0.12 
AC176 E0.15 BC169 E0.12' 
AC176K £0.26 BC109C £0.14' 
AC178 £0.26 8C170 £0.10' 
AC179 £0.26 BC171 E0.10' 
AC180 £0.28 8C172 10.10' 
AC180K £0.28 BC173 £0.12' 
AC181 £0.20 BC174 E0.16' 
AC181K £0.25 BC175 E0.35' 
AC187 £0.18 BC177 . 50.16 
ACI 87K £0.28 BC178 £0.16 
AC188 £0.16 BC179 £0.15 
AC188K £0.26 BC180 10.25 
ACY17 £0.32 BC181 80.26' 
ACY18 [0.28 BC182 £0.10' 
ACV19 £0.25 BC182L E0.10' 
ACY20 £0.24 BC183 E0.10' 
ACY21 E0.28 8C183L £0.10' 
ACY22 £0.26 BC184 E0.10' 
ACY27 £0.24 8C1841. 10.10' 
ACY28 £0.21 BC186 £0.22 
ACY29 £0.35 BC187 E0.22 
ACY30 £0.25 BC207 E0.11' 
ACY31 £0.25 BC208 E0.11' 
ACY34 £0.26 BC209 E0.12' 
ACY35 E0.26 BC212 £0.11' 
ACY36 £0.36 BC212L E0.11' 
ACY40 £0.22 BC213 E0.11' 
ACY41 £0.25 BC213L £0.11' 
ACY44 £0.28 BC214 L0.12' 
AD130 £0.70 BC214L E0.12' 
AD140 £0.60 BC225 £0.26' 
AD142 £0.85 BC226 10.38' 
AD143 £0.75 BC227 50.16' 
AD149 £0.60 BC238 10.16' 
AD161 £0.42 BC251 E0.15' 
A13162 £0.42 8C251A 10.16' 
AD161/162 BC301 £0.25 

E0.66 BC302 E0.25 
AD/140 £0.55 BC303 0.28 
AF114 £0.21 BC304 £0.36 
AF115 £0.21 BC327 E0.18' 
AF116 E0.21 BC328 E0.15' 
AF117 £0.21 BC337 £0.15' 
AF 118 E0.40 BC338 10.15' 
AF124 £0.30 BC440 £0.30 
AF125 £0.30 BC441 £0.30 
AF126 E0.30 8C460 £0.36 
AF127 E0.32 BC461 £0.36 
AF139 80.35 BC477 E0.20 
4F178 £0.60 BC478 E0.20 
AF179 £0.60 BC479 [0.20 
AF180 £0.60 BC547 E0.12' 
AF181 £0.68 BC548 E0.12' 
A1186 £0.50 BC549 80.12' 
AF239 £0.38 BC550 £0.14' 
42102 £1.20 BC556 E0.14' 
AL103 £1.18 BC557 [0.13' 
ASY26 £0.35 BC558 £0.12' 
ASY27 £0.40 BC559 £0.14' 
ASY28 E0.38 BCY30 £0.55 
ASV29 £0.36 BCV31 £0.55 
ASY50 £0.30 BCY32 E0.80 
ASY51 £0.30 BCY33 £0.65 
ASY52 E0.30 BCY34 £0.60 
ASY54 £0.30 BCV70 [0.18 
ASY55 E0.30 BCV71 £0.15 
ASY56 £0.30 BCY72 £0.14 
ASY57 £0.30 BCZ10 £0.80 
AST 58 £0.30 BC211 £0.80 
ASY73 £0.30 BCZ12 £0.50 
AU104 £1.40 80115 £0.50 
AU110 [1.40 BD116 £0.80 
AU113 £1.40 BD121 £0.66 

BC107 £0.05 
BD123 
130124 

£0.85 
£0.70 

BC107A £0.05 BD131 £0.38 
BC10713 E0.09 80132 £0.40 
BC107C E0.10 BD131/132 
BC108 £0.08 £0.85 
BC108A £0.08 80133 £0.40 
BC1088 £0.09 80135 £0.38 
BC108C £0.10 80136 £0.35 
BC109A £0.08 80137 £0.35 
BC1098 £0.09 B0138 10.40 
BC109C £0.10 80139 , £0.38 
BC113 E0.16' 80140 £0.38 
BC114 E0.16' 13D139 140 
BC115 E0.19' [0.50 
BC116 £0.19' 80155 E0.80 
BC116A £0.19' BD175 £0.60 
BC117 £0.20' BD176 £0.60 
BC.118 E0.14' BD177 £0.86 

Type Price 

BD178 £0.68 
13131 79 £0.75 
130180 £0.75 
80181 £0.85 
BD182 £0.90 
80183 £0.95 
80184 E1.10 
80185 £0.68 
80186 £0.68 
B0187 £0.75 
130188 £075 
80189 £0.78 
80190 £0.78 
BD195 £0.90 
BD196 £0.90 
BD197 £0.95 
8D198 £0.95 
BD199 £0.99 
BD200 £0.95 
80201 £0.80 
BD202 £0.50 
8D201/202 

E1.70 
80203 £0.80 
BD204 E0.50 
80203/204 

£1.70 
80205 E0.80 
BD206 £0.80 
80207 £1.00 
80208 £1.00 
80222 £0.47 
BD225 £0.47 
BD232 E0.66 
BD233 E0.48 
BD234 £0.65 
BD235 £0.55 
BD236 E0.155 
BD237 [0.58 
BD238 E0.60 
8D%32 £2.29 
BDV11 E1.38 
BDY17 E1.80 
BDY20 £0.80 
130%77 L0.90 
BF115 £0.22 
BF117 £0.50 
8F1 18 £0.75 
8F119 £0.75 
BF121 £0.50' 
BF123 10.80' 
BF125 E0.50' 
BF127- £0.80' 
8F152 E0.25' 
BF153 E0.25' 
8F154 80.22' 
8F155 E0.36 
BF156 £0.28 
BF157 £0.28 
BF158 L0.36' 
BF159 E0.36' 
BF160 10.30' 
BF162 £0.30' 
BF163 E0.30' 
BF164 E0.50' 
BF165 E0.60' 
BF167 £0.24 
BF173 £0.20 
BF176 £0.38' 
BF177 80.28 
BF178 E0.25 
BF179 £0.30 
BF180 £0.30 
BF181 £0.30 
BF1B2 £0.30 
8F183 £0.30 
BF184 £0.20 
BF185 £0.20 
BF186 E0.28' 
BF187 £0.28 
BF188 £0.40 
BF194 £0.10' 
BF195 £0.10' 
BFI 96 £0.10' 
BF197 £0.12' 
BF198 £0.14' 
BF199 [0.14' 
BF200 £0.30 
BF202 £0.60' 
BF222 £0.90 
BF224 £0.17 
BF240 E0.17' 
13F241 E0.1T 
BF244 £0.30' 
BF257 £0.30 
BF258 £0.30 
BF259 £0.42 
BF262 £0.80' 
BF263 E0.80' 
BF270 £0.36 
BF271 £0.31 
BF272 £0.80 
BF273 E0.38' 
BF274 £0.35' 
BF324 £0.35' 
BF336 E0.35 
BF337 E0.30' 
BF338 £0.38 
BF457 E0.37 
BF458 £0.37 
BF459 £0.36 
BF594 £0.30' 
BF596 E0.28' 
8FR39 £0.24 
13FR40 E0.25' 
BFR79 L0.28' 
BFR80 £0.28' 
BFX29 £0.22 
BFX30 £0.30 
BFX84 £0.22 
BFX85 E0.24 
BFX86 £0.25 

Type Prime 

BFX87 £0.22 
BFX88 10.22 
8FX90 £0.65' 
BFY50 £0.11 
BFV51 £0.16 
13F052 £0.16 
BFV53 10.16 
81P19 £0.35 
BIP20 £0.38 
BIP19/20 £0.60 
BSX25 E1.46 
BSX19 £0.18 
BSX20 £0.18 
BSY25 E0.16 
8SY26 10.16 
6S727 10.18 
BSY28 £0.18 
BSY29 10.16 
BSY38 £0.16 
13SY39 £0.18 
130040 £0.28 
BSY41 £0.25 
BSV51 £0.25 
BSY95 £0.13 
BSY95A £0.13 
BRY39 10.46 
BU105 £1.40 
/311105/02 E1.96 
BU204 £1.70 
BU205 £1.70 
BU208 £2.25 
BU208/02 £2.95 

El 222 

MAT100 
MAT101 
MAT120 
MAT121 
MJ480 
MJ4B1 
MJ490 
MJ491 
MJE340 
MJE370 
MJE371 
MJE520 
MJE521 
MJE2955 
MJE3055 
MJE3440 
MP8113 
.M PF 102 
MPF104 
MPF105 
MPSA05 
MPSA06 
MPSA55 
MPSA56 
ND120 

0C19 
0C20 
0C22 
0C23 
0C24 
CO25 
0C26 
0C28 
0C29 
0C35 
0C36 
0C41 
0C42 
0C44 
0C45 
0070 
0071 
0072 
0074 
0075 
0076 
0077 
0081 
00810 
0082 
0082D 
0083 
0084 
0C139 
oC140 
OC169 
OC170 
0C1 71 
0C200 
OC201 
0C202 
OC203 
OC204 
0C205 

P146A 
P397 

£0.38 

£0.15 
£0.20 
10.15 
£0.20 
£0.95 
E1.05 
£0.85 
£1.15 
E0.88 
£0.80 
£0.50 
E0.85 
£0.72 
£0.65 
£0.80 
£0.52 
£0.52 
£0.35 
£0.38 
£0.38 

E0.30' 
£0.30' 
Eo.28' 
E0.28' 
£0.18 

£0.85 
£1.65 
£1.50 
[1.60 
£1.35 
E1.00 
E1.00 
£0.50 
[0.85 
E0.90 
£0.90 
£0.20 
£0.22 
£0.24 
£0.20 
80.24 
£0.15 
£0.24 
80.28 
£0.30 
£0.36 
£0.50 
10.22 
£0.24 
£0.24 
£0.30 
E0.26 
E0.35 
E1.20 
E1.15 
£0.35 
£0.35 
£0.35 
£0.35 
£0.95 
E1.20 
£0.85 
£0.90 
E7.15 

£0.35 
£0.45 

R200088 E2.60 
620105 E2.60 

ST140 
ST141 

TIC44 
TIC45 
TIP29A 
TIP29B 
TIP29C 
TIP30A 
TIP308 
TIP30C 
TIP31A 
TIP31 B 
TIP31C 
TIP32A 
TIP328 

£0.16 
E0.20 

E0.29' 
E0.36' 
£0.40 
E0.62 
£0.50 
L0.60 
(0.80 
£0.60 
£0.45 
(0.47 
£0.49 
£0.49 
(0.51 

Type 

TIP32C 
TIP41A 
TIP41 B 
TIP4 1 C 

TIP42A 
TIP42B 
TIP42C 
T1P2955 
TIP3055 
TIS43 
TIS90 

UT46 

ZTX107 
ZTX108 
ZTC109 
ZTX300 
ZTX301 
ZTX302 
ZTX303 
ZTX304 
ZTX330 
ZTX500 
ZTX5D1 
ZTXSO2 
ZTX503 
ZTX504 
ZTX531 
ZTX550 
2G301 
2G302 
2G 303 
2G304 
2G306 
2G308 
2G309 
2G339 
2G339A 
2G344 
2G345 
2G371 
2G371B 
2G373 
2G374 
2G377 
2G378 
2G381 
2G382 
2G401 
2G414 
2G417 

2N388 
2N388A 
2N404 
25524 
25527 
25598 
2N599 
2N696 
2N697 
2N698 
2N699 
2N706 
2N706A 
25707 
25708 
25711 
2N717 
25718 
257184 
25726 
20727 
29743 
25744 
25914 
25918 
2N929 
25930 
25946 
251131 
251132 
291302 
251303 
291304 
2N1305 
251305 
251307 
251306 
251309 
2N1599 
251613 
251711 
251889 
251890 
291893 
292147 
252148 
252160 
292192 
252193 
252194 
292217 
292218 
2522184 
292219 
2522194 
252220 
252221 
2922214 
202222 
2522224 
252368 
252369 
2923694 
252411 
292412 
252646 
252711 
292712 
2N2714 
292904 

Price 

10.63 
£0.49 
E0.51 
E0.63 
10.63 
E0.55 
£0.57 
£0.85 
E0.50 
£0.24 
E0.22' 

£0.22 

£0.10' 
[0.10' 
E0.10' 
L0.12' 
£0.12' 
£0.18' 
£0.18' 
E0.20' 
[0.15' 
E0.14' 
E0.12' 
E0.18' 
£0.12' 
£0.46' 
E0.26' 
£0.15' 
10.22 
50.22 
£0.22 
£0.30 
E0.40 
£0.38 
£0.38 
£0.20 
L0.18 
£0.20 
E0.18 
£0.18 
80.12 
80.18 
£0.18 
£0.32 
L0.18 
E0.18 
£0.18 
£0.32 
£0.32 
£0.26 

£0.38 
10.58 
£0.20 
£0.40 
£0.50 
£0.40 
£0.46 
£0.13 
E0.12 
£0.12 
£0.32 
£0.10 
10.12 
£0.48 
E0.14 
E0.30 
E0.30 
E0.25 
£0.50 
£0.29 
£0.29 
10.20 
£0.20 
£0.15 
E0.30 
£0.20 
£0.16 
10.40 
80.18 
£0.18 
£0.16 
£0.15 
E0.18 
£0.18 
£0.25 
£0.25 
£0.30 
10.30 
E0.35 
£0.20 
10.20 
£0.45 
E0.45 
£0.30 
£0.75 
£0.70 
£1.00 
£0.38 
£0.38 
£0.35 
£0.22 
E0.22 
£0.20 
£0.20 
£0.24 
£0.20 
E0.20 
£0.22 
L0.20 
£0.20 
£0.18 
£0.14 
£0.14 
E0.25 
E0.25 
£0.47 
£0.22 
£0.22 
E0.22 
£0.18 

Type Price 

2N2904A 50.21 
202905 E0.18 
202905A E0.20 
202906 50.18 
202906A L0.19 
252907 80.20 
2N2907A £0.22 
292923 E0.15' 
252924 L0.15' 
292925 E0.16' 
292926G E0.09' 
292926V E0.08' 
2N29260 Eo.08' 
2929266 L0.08' 
29292613 80.08' 
293010 £0.55 
293011 80.18 
253053 £0.18 
293054 £0.40 
293055 E0.40 
293391 E0.20' 
293391A £0.22' 
2N3392 E0.20' 
2N3393 £0.20' 
2N3394 £0.20' 
253395 80.22' 
293402 80.21' 
293403 E0.21' 
293404 E0.211' 
2N3405 £0.42' 
293414 £0.18' 
2N3415 E0.16' 
293416 £0.29' 
2N3417 L0.29 
293614 £1.00 
253615 £1.05 
2N3616 £1.05 
293646 L0.09' 
2N3702 E0.08' 
253703 LO.08' 
293704 E0.07 
253705 E0.07' 
293706 £0.08' 
2N3707 £0.08 
253708 E0.o7' 
2N3708A E0.07' 
2N3709 E0.07' 
2N3710 E0.o7' 
253711 10.07' 
2N3772 £1.80 
2N3773 E2.50 
293819 £0.20 
293820 £0.35 
253821 £0.80 
2N3823 E0.80 
253903 E11.15' 
253904 £0.15' 
253905 E0.15' 
253906 E0.15' 
254058 £0.12' 
2N4059 E0.14' 
294060 £0.14' 
254061 80.12' 
254062 L0.12' 
254284 E0.18' 
254285 L0.18' 
254286 £0.18' 
2N4287 [0.18' 
254288 10.18' 
254289 £0.18' 
254290 £0.18' 
294291 E0.18' 
2N4292 E0.18' 
294292 [0.18' 
254921 £0.55' 
2N4923 £0.85' 
255135 £0.10' 
255136 E0.10' 
255138 £0.10' 
255172 £0.14' 
255194 £0.56 
2N5245 £0.40 
295294 £0.34 
255296 E0.38 
255257 £0.32 
295458 E0.32 
2N5459 E0.35 
255551 £0.88' 
256027 £0.36 
256121 £0.70 
256122 £0.70 

25301 
25302 
253020 
25303 
25304 
25305 
25306 
20307 
2S321 
25322 
2S322A 
2S323 
25324 
25325 
25326 
25327 

40360 
40361 
40362 
40406 
40407 
40408 
40409 
40410 

£0.50 
£0.43 
£0.43 
£0.58 
£0.71 
£0.80 
£0.80 
E0.80 
E0.57 
£0.43 
£0.43 
£0.57 
£0.71 
£0.71 
£0.71 
£0.71 

£0.38 
£0.36 
£0.38 
E0.45 
£0.35 
£0.52 
£0.75 
£0.75 

Type 
1100 
1401 

1102 
7103 
7104 
7405 

716 
7107 
716 
7109 
7110 
1111 

7412 
7413 
7111 
7119 
7117 
7120 
7121 
7422 
7423 
7425 
7125 

Price 
20.10 
E9.11 
WI 
£0.11 
£0.11 
£0.11 
£020 
£020 
(0.13 
(0.13 
00.12 
(0.17 
£020 
10.24 
(0.00 
£026 
£0.28 
£0.12 
£020 
£0.16 
£0.23 
£0.18 
£0.23 

Price T71,17 

£0.24 7<11 00.20 
7128 E0.33 7413 £1025 
1130 C0.12 7474 £0.25 
1132 £0.22 7475 £0.29 
7133 £0.30 7476 £0.25 
7137 £0.23 7480 £0.44 
7438 £0.23 7401 E0.15 
1410 £0.12 7182 £0.61 
7411 £0.50 7183 £0.70 
7142 £0.54 7464 £0.88 
7413 (7.54 7185 £0.1111 

7141 (7.54 7486 £0.25 
7145 £0.65 1489 £1.95 
7146 £0.85 7490 (0.32 
7117 60.60 1461 £0.37 
7140 60.56 1492 £0.70 
7150 £0.12 7193 £0.30 
7151 £0.12 7191 £0.75 
7453 £0.12 7195 £0.50 
7151 £0.12 7495 80.62 
1450 £0.12 74182 E0.92 
1470 E0.25 74104 (0.39 

Type 
71105 

71107 
71110 
71111 
71176 
71119 
76121 
74122 
71123 
74135 
71111 

71115 

71150 

71151 

71153 

74154 

7116 
7116 
74157 
7416 
74151 
71152 

Price 
£138 
10.27 
£8.45 
LOP 
ELIO 
11.15 
£0.24 
(0.31 
£0.46 
£0.55 
£0.74 
(0.62 
£0.95 
£0.58 
(0.58 
(0.95 
£0.60 
£0.60 
C0.60 
£0.78 
£0.78 
£0.78 

ía83 
71154 
71115 
7116 
74171 
71175 

71175 
71177 
1416 
71181 
71112 

71154 
11190 

71191 
74192 

71153 
71191 

74195 
71196 
11197 

11198 
71199 

PROP 
t178 
E11.85 

£8.85 
E0.95 
£0.86 
(0.56 
E0.74 
(0.75 
£0.54 
(1.60 
(0.74 
(1.11 
CI 00 
E1.00 
(0.95 
(1.00 
£0.89 
£0.62 
£0.89 
£0.15 
£1.45 
£1.45 

CMOS ICs 
/04000 
C0401 
C04002 
C0406 

CÁ1001 
£01008 
194000 
191010 
00/011 
004012 
C14013 

Price 
C0.15 
£0.15 
(0.18 
EOM 
(0.15 
EON 
(8.56 
£0.58 
(0.20 
(0.20 
(0.52 

/01015 
004016 
00/017 
£04018 
004019 
/04020 
£94021 
£04022 
024023 

£04021 
00/025 

Price 
E0.í8 

(0.50 
(0.96 
(I.00 
(0.55 
£1.10 
(0.98 

(0.90 
(0.20 
EOM 
£0.20 

824p026 

804021 
821025 
m4029 
821030 

C01031 

C04835 

C04037 

824040 
06/041 
CD4042 

Price 
£1.70 
£0.60 
£0.98 
E1.15 
(0.55 
£2.20 
E1.30 
(0.95 
(0.95 
£0.02 
£8.52 

Type 
£04043 

00/045 
£04816 
031047 
001049 
C01050 
004051 
004055 
004056 
001069 

Price 
EON 
(0.94 
(1.40 
(1.30 
(1.10 
(0.55 
(0.55 
E1.10 
(1.40 
E1.35 
(0.40 

404070 

£04071 

C04072 
001081 
£0462 
C04510 

021511 
824518 
004518 
034529 

Prlra 
(040 
(0.23 
(0.23 
E0.20 
E0.23 
21.30 
(1.50 
C1.40 . 

(I.23 
(I25 

LINEAR ICs 
TTyppeP 

013011 

G3011 
CA3018 
CA3020 
CA3028 

CA3035 
£83036 

CA3012 
CA3043 
CA30/6 

CA3052 
CA305/ 

£13075 
CA361 
£030139 

£03090 
CA3123 

CA3130 

CA3110 

hieP 
L1.05 
E1.70 
(0.75 
E1.70 
E1.02' 
£1.70' 
EIJ5 
EI.50 
£1.115. 
C0.50' 
EI.60 
(1.35 
(1.50' 
E1.50' 
(2.10 

£4.25 
(1.90' 
(0.93 
£0.90 

10301 £0.39. 
1.11304 (1.80 
21308 E1.40' 
21309 21.50 
U13205r E1.50 
11320126 £1.60 
11326156 E1.50 
9132024. £1.50 
19310 (0.85', 
111311 (1.55 
1.1139N 0.85' 
11013031 E1.4í' 
MC1301 [1.10' 
MC1310 E0.95 
MC1312 E1.10' 
1101330 
MC1350 E1.20' 
1101352 (1.40 
Mí1469 (2.95 

Type 
Mí1496 
86536 
51550 
11E555 

85556 
1656 
8(56 
5(567 
887020 
77702 
11703 
55709 
72709 
70911 

Ú1110C 

74710 

067110 
72111 

Ú5723C 

Price 
(0.98 
£3.50' 
C0.95 
£0.32 
£0.52 

EI.75 
E1.50' 
01.07. 

£0.46' 
E0.25' 
E0.25' 
Ell 46' 
£0.25' 
E0./0 
C0.30' 
(0.32 
(0.32 

£0.45 

TYpa7272 P.O.. 
3 (0.15 

II/741C £0.24 
12711 (0.21 
141P C0.20' 
U1747C (0.70' 
72741 (0.79' 
UA740 (0.35' 
72140 E0.35' 
1416P (0.35 
5876013N £175' 
11176023 El /5" 
SN6110 £1.50' 
SN6115 £1.90' 
SN16660 £0.75 
31.1148 E1.95' 
T985508 £035 
T98621A £2.00 
11162111 £2.50 
711661 £1.654 

TA01N 
150511 
15882 
181810 
151820 
1909200 
7282700 

Prim 
(1.30' 
£2.20 
EOM' 
£1.05' 
E0.55' 
(3.40 
£2.20' 

DIODES 
Type 
ÁM18 
MI20 
MI29 
98030 
54213 
5816 
SA102 

BÁ141 

00154 
55155 
50173 
55104 

Prim 
(0.86 
EON 
E0.08 
[0.08 
E0.15 
COTO 
£5.32 
(0.15 
£0.12 
E0.14 
E0.13 
C0.15 

Type 
15113 
BA2I6 
51100 
17101 
8016 
111.114 

19121 
10126 
80127 
BY128 

10130 
17133 

Price 
(0.07 
£0.08 
£0.22 

£122 
£0.22 
20.22 

(0.22 
LO.IS 
COMP' 
LOTS 

(0.17 
£0.21 

Type Prfm 

Y154 

VIM 
026 
1210 
Yln 
1712 
1113 
0Z15 
1zi7 
711B 
1719 

AS 

(0.S1 
E0.75 
(0.30 
(0.45 
(0.45 
(0.45 
£0.40 
(0.41 
(0.36 
(0.36 
£0.38 
E0.50 

Type 
0010 
0017 
0070 
0879 
0181 
0655 
0690 
0091 

0995 
06152 
0826 
06202 

Price 
(0.35 
(0.08 
£0.08 
00.13 
£0.13 
£0.13 
E0.07 
(0.07 
E0.07 
(0.13 
(0.06 
00.6 

Type Price 

5010 (0.06 
5019 (006 
8134 £0.07 
834/ £0.07 
9914 0006 
5916 00.6 
54140 (0.6 
344 (005 
5920 (0.N 

tamp 
Volts 
100 
200 
400 

TRIACS 
105 Case - 10 Amp 

9o. Price Volis 
10126í100 £0.31 100 
1812./200 £0.51 200 
T/120/400 (0.71 400 

T045 Case 
Ne. 

T51106/100 
7A100e/200 
18100e/400 

Price 
CO.77 
(0.92 
01.12 

6 Amp 
Veils 
100 
200 
400 

1068 Case 
Ns. Price 

11160 /100 (0.51 
T8160ß00 (0.61 
T118e /400 (0.77 

10 Amp 10220 Plastic Case 
Voles No. Pnce 
400 11100, 4001 E1.12 

MACS 

19100 E0.20 032 (0.20 

ORDERING 
Do not forget to state 
order number and 
your name and ad -. 
dress. 

V.A.T. 
Add 12',% Y prices paned P'. le Bon 
mserpd. Mess maned 1 am zero rand. 

P & P 
35p mless otherwise anted. 

VISIT US AT 
BREADBOARD 

SEYMOUR HALL. 
LONDON W.1 

Nov 21st -25th 
1 Oam to 7[7111 

STANDS E2 E3 F2 F3 
E1Ú Ell 

B/ -PA/ff 
DEPT. WW.11, P.O. BOX 6, WARE, HERTS. 

SHOP 18 BALDOCK ST., WARE, HERTS. 
AT OPEN 9 to 5.30 MON. -SAT. 

www.americanradiohistory.com
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7474 18d 
747.5 34p 

7490 20p 
7493 18p 

7495 50p 
7496 58p 
74107 26p 
74109 43p 
74150 58p 
74154 95P 
74161 75p 
74172 E3.90 
74193 90p 
74198 Cl 45 

O 

7400 
74S00 
7402 
74503 
7404 
7408 
7410 
7416 

20p 
8P 

24p 

10p 
8P 

25p 

2Dp 
7430 8P 
7437 22p 
7438 20p 
7440 11P 
7441 40p 
7442 40p 
7447 455 
7451 11p 
7454 11p 

All I C.'s and Transistors by well 
known manufactu 'and ríÏh( 
guaranteed. No f I outs. Compre- 
hensive data on I. 's 12p per type. 

3001 30 volt 350 ma S. R. TO18 
2s. . -for E100. 
LM380N- SL6O87$4.II.I,L! watt 
A.F. amp. 75p each 8 for £5.00. 
MC7812CK 103 1.2 amp + 12v 
I.C. regulator £1 -00 each 6 for £5.00. 
TMS3114 DUAL MOS 128 bit static 
shift reg. DC-2.5mhz Et -75 each 4 for 
E5-00. 
TMS 4050 4096 x 1 dynamic ram 

HIGH VOLTAGE POWER SWITCHING £4 -75 each 8 for £30 -00. 

transistors BVcbo 600v BVceo 500v TIL119 -0C -147 opto coupler 6 pin 

BVebo 5v 1c 5 amps Pc 125 watts HFE D.I.L. each 3 for E1.00. 

60 typ ft 2.5 _ vertors, etc. GE424 zero voltage switch, that SCR 

4 for relay driver TO5 can £1 -00 each 7 for 
c ach £5 -00. 

for £1.00. CÁ301.1 20MHZ wideband amp 

A.E.I. power TR IACS 10 amp 40' ` TO99 case 60p each 2 for E1 -00. 

ready mounted on 2'/," x 2%" heats' k FSA 2719 8 diodes' N4148 -1N914 

95p each 4 for £3.50 type in 16 D.I.L. pack all 
independently connected 35p each 

P.C. mount long leads. 30P each 4 for 4 for £1.00. 
E1 -00. FP03725 4 NPN 50v 500nra silicon 

IN4998 4 amp 100v P.C. mount diodes transistors in 14 D.I.L. pack 65p each 

-í'011g leads T2p..e. 10 for £1 -00. 2 f 
I.R. 25G60 60 arn0 0ov st q-con stud T XAS LO PROFILE I.C. SOCKETS 
dis £1-80 each 81f0IK10 -b 
E.C.C. 1.6 amp 400e tract 3 

for E1 -00. 

t et another fantastic buy. Give that final touch 
of PROFESSIONALISM AND SAFETY to 
your electronic system with our brand new 
desk standing equipment cases. Made to the 
highest spec. for the G.P.O. it features modular 
attractive construction with two tiers of 
runners and edge connectors. Capable of 
housing up to 40 13'/, "\x 51x" P.C.B.'s, fully 
enclosed with alummiudf-s,sldes and hinged 
removable front cover whkfi can be secured 
by 2 screws to prevent prying fingers. Built 
In air ventilation system. Finished in two tone 
G.P.O. telephone grey, supplied complete with 
9 edge connectors and 30 runners plus new 
25 way "cinch" plug to match socket already 
installed on rear panel. 
Ideal M.P.U. system 
etc. etc. overall 
dimensions of 12'4 "' H x 

16x'" D x 174 W New and boxed £2-25 

each 
ma 

WIRELESS WORLD,-NOVEMBER 1978 

M.RU. CORNER 
POWER SUPPLY UNITS 

5 VOL -2.5 AMP T.T.L. P -S.0 
Made for T .L. this compact ex computer sy terns 

featur s a 10 amp transformer with D.Ç. 
outputs of 5 volts @ 2.5 amps and 7.5 volts 

e 5 volt output is fully regulated 
nd has electronic current limit 
ded for 5 volts @ 7.8 amps, 
n tested 

O. 1 

each 2 1 21Jí 
w 30v ( wat 

pin 14B,gac 9 for E1.00. 
pi rrnp ea çh 4 for £1.00. 

po or output 400rna 2.5 
mhz T05 70p each 

45p each 3 for £1.00. , 2 for 
IN4004 -SD4 1 amp 400+ diodes . AF279 low noise P.N.P. germanium 
6p each 20 for Li -00. up to 780 mhz 30p each 4 for £1 -00. 

I.R. 10 AMP BRIDGE RECS. 200 volt 2N4304 -WN720 F.E.T. transistor. 35p 

working. £1 -00 each. each 4 for E1 -00. 

SECONDHAND 'VINTEN'16MM SCIENTIFIC 
MOVIE( 
SINGI 
SHOT 

precision made with quickchange 200ft 
cassette, ideal for time lapse, surveillance, 
event filming etc. Electrically selectable speeds 

of 24 fps and single shot. Flash contacts 
provided, removable Dalymer 12.5mm wide 
angle lens, focus and f stops adjustable from 
1' 6" to infinity. Operates from 12v D.C. 

complete with reloadable cassette. 

ORIGINAL Complete 
with manual 

COST £zoo £25 P.P.I. £2 -50 
Additional Cassettes for Camera now available 
at £6.50 P.P. £1.00. 

ELECTRONIC 
COMPONENTS 
& EQUIPMENT 66% 

DISCOUNT 
Due to our massive bulk purchasing programme 
which enables us to bring you the best possible 
bargains. we have thousands of I.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 

7Ib £ 4 -75 141b £ 7 -50 
281b £12 -75 56Ib £21 -00 

112Ib £34 -00 P.P. £1 -00 

cgo 
AUDIO 

CASSETTES 

Superior quality compact cassettes E xcellenl 
mechanics, screw type construction 

40p Each 3 For £1.00 

Miniature Tantalum Beads lOrnf 25v and 33mí 16v 14p each 10 for f1-00 
Scotch 215 Long Play Tape Brand new ' S" low noise on 1200' 5`s" 

spools £1.50 each 4 for £5 -00 + P.P 45p 
1000 Watt fully shrouded auto transformers term, block connections f13 75 

+ P.P. £2 -25 '. 
Bulbs 24v 14 watt white frosted S B.C. 8 for E1 -00. 

S,B.C. Bulb Holders All steel cad plated panel mount easily fixed via nut and 

round hole. Ideal disco displays, scoreboards etc 4 for £1.00. 
Xtal filters S.E.1. OC1121t/B miniature low insertion loss P.C. mount 
C.F.10.7 mhz with B.W of 7.5 khz. 2000!1 imp. in-out Brand new at f7.50. 

Heavy Duty Flat Insulated Earth Braid 80.100 amp braided tinned copper in 

heavy clear P.V.C. sheath 40p per metre £5 -00 for 15 metres P.P. Bp per metre. 

BULGIN miniature 6 way male chassis mount socket and matching shrouded 
free plug. 60p each 2 for f1 -00. 
Red L.E.D.'s full spec. 0.2" 12p each 10 for E1 -00. 

Dynamic Stick Mies 600 (t with built in on /off switch complete with lead and 

min. jack plug £1.00 each 

TO5 HEATSINKS "Thermaloy" black anodised press on aluminium finned 
type. 15p each 10 for £1 HARDWARE PACK Don't be stuck for the 

right nut and bolt for the job. Pack contains 
B.A. Metric, Unified, Self Tap. etc. nuts, bolts, 
screws, washers, etc. in brass bronze and 

steel. All steel items plated. Average 
contents 400 -600 pieces, 
sold by weight. 2 -lb bag LG Jl 

DIODES DIODES DIODES 
1N4148.1N914 -types etc. mixed and untested 1000+ bag f 1 50 P P. 40p Buy 

some for a friend' 

nil 

May 
I ieved 

£1 -50 

KEYBOARD 
OFFER 

Where cost of post and packing not indicated please add 25p Per order. 
Collection saves cost of postage but if collecting please telephone to check 
availability - 

We are always interested in buying P. C. B.'s surplus components test equipment 
valves, etc. Phone for details. 

ÉLÈä1RDNIöS. 
215 WHITEHORSE LANE LONDON SE25 TEL 01 -771 2027 

All prices inclusive of V.A.T. Cash with order, Minimum order 
value £.1.00. Postage quoted for UK only Export and trade 

enquiries welcome. Orders despatched same day where 
possible. Callers welcome, but by appointment please. 

A special bulk purchase enables us to offer the above 
Keyboard at a lowest ever price. 49 coded keys encoded 
into a direct TTL compatible 7 bit output. Features such 
as delayed strobe, 5 volt D.C. single rail operation end 
rollover protection make this an absolute must for the 
MPU constructor! Supplied complete with connection 
diagram and edge connector, at a secondhand "no time 

to test" price of only £18 .50 P.P. £1-50 

ILLUMINATED SWITCIBANIS 

10 WAY MOMENTORY 
Features 10 individual feather light pushswitches, 
each with 1 n/o and 1 n/c gold wiping contact. 
Each switch has integral replaceable bulb and 
removeable lens cap which may be split for 
engraving etc. Switch dimensions 19 x 19 x 9Ornn,. 
Easily split for single use Undoubtably the most 
attractive switch you will ever /1 f' 00 see. Original cost over £16 -00 ,- S 
bank! Ideal M.P.U. keyboards e.c PP45p 

8 WAY INDEPENDENT PUSH 
ON - PUSH OFF 
Features 8 way switch assembly, each switch 
with 2 c/o gold wiping contacts and replace- 
able bulb, complete with orange 12.5,02.6mm 
button and lens cap. P.C. mount 0.1" spacing. 
Same as R.S. type costing over E12 per bank! 

£2.75P P 35p 

WW-I27 FOR FURTHER DETAILS 

TopGradeMULLARD +PLESSYCAPS 
Ultra low ripple 10 amp. smoothing 
1500 mf 100v Screw Term. 50u' 
3300 mf 63v Screw Term. 602' 
5000 mf 30v Solder Tag SOI, 

'ex equipment but tested 

HIGH EFFICIENCY SMITHS 

Ame your hot parts swelter- gz Then keep them co 
with our high efficiency dial snail type blowers. ade 
by Smiths, designed for ontinuous use in expensiv 
electronic equipment ry powerful and quiet, gi s 

massive air flow to pro ong component life and 

NEV reliability. Easily moun. -d, air apertur NE. 
2'/," x 3" supplied comp - e:s p.:40 
with fixing bolts. Ideal linear 
Please state 240v or 110v 
operation. 50hz only. 

Top: The Signalmaster MS Lower: The Audiomaster amplifier matched Pair 

Price inc VAT : Signalmaster £97.35 

Larsholt Electronics Audiomaster £88.80:the pair £165 

The Audiomaster 25 +25W rms amplifier, 
and the matching Signalmaster Mk.8 FM 

tuner, are fine examples of Larsholt's 
long experience in producing electronic 
kits that are neither insulting to the 
most experienced constructor, nor are 

they baffling to the beginner. 
We unhesitatingly recommend them 
on the grounds of style and performance. 

ex -stock from: carriage £3 

Ambit international, 
2 Gresham Road, Brentwood, 
Essex. telephone (0277)216029 

WW -077 FOR FURTHER DETAILS 
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VALVES Minimum VALVES VAT 
Order 01.00 PLEASE ADD 

E EL81 1.05 PY33 0.60 
A1065 1.25 EL82 0.60 W80 0.60 58/255M AR6 0.60 Py81/800 EL84 0,60 0.55 
ARP3 0.60 EL86 0.70 
ATP4 0.50 EL90 1.30 
B12H 3.00 EL91 1.60 
CY31 0.50 EL95 0.70 
DAF96 0.60 EL504 OSO 
DET22 19.50 EL802 1.50 
DF96 0.60 EL822 3.00 
DK96 05(I EM31 0.75 
01476 0.40 EMBO 0.60 
DL92 0.50 EM81 0.60 
DY86/87 0.55 EM84 0.40 
DY802 0.55 EM87 1.00 
E551 7.50 EY51 0.45 
E88 CC/01 1.30 EY81 0.45 
E180CC 1.30 EY86/87 0.55 
E 1130 6.00 EY38 0.55 
E182CC 3.50 EZ80 0.45 
EA76 2.00 EZ81 0.60 
EABC80 0.50 GY501 0.90 
EB91 0.40 GZ32 0.65 
EeC33 0.50 GZ33 3.50 
EREBO 0.50 G734 2.00 
E8F83 0.50 0737 2.50 
EBF89 0.50 KT66 4.00 
EC52 0.40 KT88 5,75 
ECC81 0.56 MH4 1.00 
ECC82 0.50 ML6 1.00 
ECC83 1.15 0A2 0.55 
ECC84 0.45 082 0.60 
ECC85 0.50 PABC80 0.40 
ECC86 1.25 PC85 0.50 
ECC88 0.60 PC86 0.85 
ECC189 0.80 PC88 0.75 
ECF80 0.50 PC900 1.25 
ECF82 0.45 PC084 0.45 
ECFeO1 0.75 PCCBg 0.55 
ECH34 0.95 PCC189 0.65 
ECH35 1.S0 PCFBO 0.80 
ECH42 0.85 PCF82 0.40 
ECH81 0.45 PCF54 065 
ECH84 0.96 PCF86 0.85 
ECL80 0.60 PCF200 0.90 
ECL82 055 PCF201 0.90 
ECL83 1.20 PCF801 0.55 
ECL85 0.85 PCF802 0.85 
ECL86 0.55 PCF805 1.80 
EF37A 1.50 PCF806 0.85 
EF39 2.90 PCF808 1.50 
EF40 0.70 PCH200 0.80 
EF41 0.75 PCL81 0.60 
EF80 0.40 PCL82 0.65 
EF83 1.50 PCL84 0.70 
EF85 0.45 PC186 0.70 
EF86 0.55 PCL805/85 0.75 
EF91 0.65 P05ó0 2.25 
EF92 0.75 PFL200 1.35 
EF95 0.46 PL36 0.80 
EF183 0.65 PL81 0.75 
EF184 1.60 PL82 0.50 
EF804 2.00 PL83 0.50 
EFL200 0.76 PL84 0.65 
EH90 0.60 PL504 1.40 
1132 0.60 P1.508 1.30 
EL34 2.20 PL509 2.40 
EL37 3.00 P1_802 2.80 
041 060 P1180 1.80 

Py82 0.45 
PY83 0.50 
PY88 0.55 
PY500 1.35 
PY859 5.75 
PY801 0.60 
QQV0310 2.50 
QQV0312 2.50 
OQVO64QA 

14.00 
OV0312 2.00 
SC1/400 4.00 
SC1 /6.00 4.00 
SP61 0.65 
TT21 7.50 
U25 1.00 
U26 0.85 
U27 1.00 
U191 0.75 
U281 0.50 
U301 0.50 
U801 0.80 
UABC80 0.60 
UAF42 0.65 
UBF80 0.55 
UBF89 0.50 
UBLI 1.00 
UBL21 0.75 
UCC84 0.60 
UCC85 0.50 
UCF80 0.80 
UCH81 0.80 
UCL82 0.75 
UF41 0.80 
UF80 0.45 
UF85 0.40 
UL41 0.75 
ULM 0.75 
UM80 0.60 
UM84 0.40 
UY82 0.55 
11y85 0.50 
VR105/30 1.80 
65150/30 1.25 
Z66 
X61M 
Z800Ú 
Z801U 
Z900T 
1A3 
114 
1R5 
1S4 
1S5 
1T4 
1114 
1X26 
2021 

075 
1.50 
100 
3.50 
1.60 
0.60 
030 
0.55 
0.40 
0.40 
0.40 
0.60 
1.10 
0.55 

2K25 11.00 
2X2 0.80 
344 0.60 
3D6 0.40 
3021 20.00 
3E29 5.50 
354 050 
364 0.85 
513/254M 6.50 

58/258M 
5R4GY 
5Ú4G 
5V4G 
5Y3GT 
523 
524G 
5Z4GT 
6Aß7 
6AC7 
6AH6 
6AK5 
6AK8 
6AL5 
66150 
6AM5 
610/16 
6AN8 
6AQ5 
6AQ5W 
6656 
6AT6 
6AU6 
6ÁV6 
64X4GT 
6AX5GT 
667 
6846 
68E6 
6806G 
66.16 
6807A 
6867 
68016 
68W7 
6C4 
6C6 
6016 
6016 
6CY5 
6D6 
6EA8 
6F6G6 
6F8G 
6F12 
6F14 
6F15 
6F17 
6F24 
6F33 
6M6 
6J4WA 
6J5 
6J5GT 
6J6 
617 
6J7G 
'6K7 
6K7G 
6K8GT 

12 1/2 % 
6.50 616M 1.90 25L6GT 0.80 
6.50 616GT 0.90 25Z4G 0.70 
1.10 6L7G 0.65 30C15 1.00 
0.95 6118 0.60 30C17 1.10 
0.65 61020 0.50 30018 
0.65 6137G 0.70 see PCF805 
1.00 6SÁ7 0.55 30F5 1.00 
0.70 6507 0.75 30E12 1.20 
0.75 6517 0.70 30FL12 1.20 
0.60 6SJ7GT 0.50 30F114 1.00 
0.60 6SK7 0.60 30115 1.00 
0.70 6SL7GT 0.75 30117 1.00 
0.55 6SN7GT 0.75 30P12 1.00 
0.40 6507 0.75 30PL1 1.00 
0.40 6V6GT 0.75 30PL13 1.10 
0.85 6X4 0.60 30P114 1.10 
1.80 6X5GT 0.55 3516GT 0.80 
0.65 6Y6G 0.95 35W4 0.60 
0.85 624 0.65 35Z4GT 0.70 
1.30 6 -3012 0.90 5005 0.70 
0.85 767 0.80 50CD6G 1.20 
0.80 7V4 0.80 75 1.00 
0.75 902 0.60 7501 0.80 
040 906 0.75 76 0.50 
0.50 10C2 0.60 78 0.75 
0.80, 10E18 060 80 0.75 
1.00 10P13 0.60 85A2 2.20 
0.75 11E2 11.00 723A/ß 11.00 
0.40 12.66 060 803 6.00 
0.50 12AT6 0.45 805 18.00 
1.00 12AT7 0.55 807 1.00 
1.10 12ÁU7 0.50 813 10.50 
0.60 12ÁV6 0.70 8298 11.00 
2.30 1267(7 050 832A 4.50 
2.80 128A6 050 866A 2.80 
1.00 128E6 0.60 931A 6.00 
0.40 128M7 0.60 954 0.50 
0.55 12C8 0.55 955 0.50 
3.00 12E1 4.25 956 0.50 
0.75 121501 040 957 0.90 
0.90 1267GT 0.80 1625 1.00 
0.50 12K8GT 0.70 1629 0.70, 
0.80 12D7GT 0.50 2051 1.00 
0.90 12507 0.55 5763 2.00 
0.75 12SH7 0.70 5842 5.50 
0.65 125J7 0.55 5933 3.00 
0.80 12507 0.55 6057 0.85 
0.60 12Y4 0.40 6060 0.85 
1.00 1306 0.60 6064 0.85 
0.90 14S7 1.00 6065 1.20 
4.20 19AQ5 0.75 6067 1.00 
4.20 1963 10.00 6060 3.50 
1.75 1966 6.00 6146 3.80 
0.75 19115 17.00 61466 4.20 
0.55 2001 0.60 6360 2.00 
0.50 20F2 0.60 8020 5.50 
0.75 2011 1.00 
0.50 20P1 0.40 
0.70 20P3 0.60 
0.35 20P4 1.10 
0.55 20P5 1.00 

POSTAGE: £1 -£2 20p; £2 -E3 30p; 
£3 -£5 40p; £5 -£10 60p; over £10 free. 
VIDECON TUBE TYPE P863B 

En.lish Electric -£20 

MARCONI SIGNAL 
GENERATORS 
TF 2400/1 Frequency Converter up to 510MHz 
MODULATION METER 210A. 2 5- 300MHz AM 
0.1009,FMD+ 100kHz in 4 ranges AIRMEC 
VHF WAVE ANALYSER 248 Freq from 5MHz to 
300MHz 
TF 801 D /1 /S SIGNAL GENERATOR. Range 10- 
485MHz n 5 ranges R F output 0.1 V -1 V. Source 

C M 505) output impedance. Internal modulation at 
1 KHZ at up to 90 %. 
TF 995 A/1 or A/2 or A /2M or AS SIGNAL 
GENERATORS. Very high class AM /FM 1 5MHz to 
220MHZ Detailed spec and price on application 
TF 995/33 with additional amplifier to give extra high 
output between 1 5 and 6 Mc 
HIGH FREQUENCY SPECTRUM ANALYSER. 
MARCONI TYPE 1094A /S. Basic Freq range 3 to 30 
Mc / s and with LF unit from 100Hz to 3 MHz. Measures 
relative amplitudes up to 60dB. 
TF1041 S VALVE MULTIMETER. DC voltage from 
300mV to 1.000V. AC voltage from 300mV to 300V at 
up to 1,000MHz 

WHITE NOISE TEST SET.Thé instrument con. 
sists two units. a Marconi Noise Generator Type 
TF 2091 and Noise Receiver Type TF 2092 
Measures noise and intermodulation on wide band 
multichannel telephone systems. Suitable for 12 
channel to 2.700 channel system 

MARCONI TF 867 SIGNAL GENERATOR 
Range I5KHz to 30MHz Output 0 4a V to 4V at 13 or 
75 ohms. Impedance with termination (supplied). Built 
in crystal check facility with handbook. CT478, CT479; 
0T480 Signal Generators frequency from 1 3kMS up to 
11 kHz output up to 1 mV CW and imp. mod 

LEVEL OSCILLATOR TYPE REL 3W29. 
Frequency from 0.3 to 1 200KC 's Mod exi out. 
put from +16dB to -60dB Impedance output 
75. 140. 600 ohms 

36' AERIAL MASTS consisting of 6 sections 6 8 o 
dia Complete with all accessories to erect and 

sial 

AVO CT 160 VALVE TESTER 
LOW RESISTANCE HEADPHONES TYPE CLB 
E1.50. 40p postage VAT 121/296 
AR88 D 6 LF SPARES. We hold the largest stock in 
UK Wore for list 

TELEPHONE TYPE "J" tropicahseo 
10 LINE MAGNETO SWITCHBOARDS 

CABLE LAYING APPARATUS No. 11. New produc 
Lion P 0 A 

A lot. of these valves are 
imported and prices vary for 
each delivery. so we reserve 
the right to change prices 
for new stock when un- 
avoidable. 

VALVES AND 
TRANSISTORS 

Telephone enquiries for. 
valves, transistors, etc.: 
retail 749 3934, trade and 
expon 743 0899. 
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RHODE & SCHWARZ 
Zig DIAGRAPH TYPE 2DU 30420MHz 50U. 
Model .ype ZDD. Frequency 300-2400MHz 
O,rectly measures multiterminal networks. phase 
shdt, phase angle with complementary POWER 
SIGNAL GENERATOR TYPE SMLM high freq 
resolution internal external mod up to 3v out 

OSCILLOSCOPES NEW PRODUCTION) 
SCOPES 45 -6. 6MHz. Single Beam. 10mV sensitivity 
Display - 6 cm a 8 cm. Weight 4.5kg. 
SCOPE% 412-10A, 10MHz. Dual Trace, 1omV sen- 
sitiwty. Display - 6 cm o 8 cm. Weight 6kg. 
DARTON D12, 15MHz. Dual Trace. 1mV sensitivity 
Display -8 cm x 10 cm. Weight 7 8kg. 
SIGNAL GENERATOR H.P. MODEL SSOC. High 
power. stable and high accuracy Frequency 10 to 
480MHz Modulation level 0 to 95% at carrier levels 
0.5V. output level Continuously from 0. la V into a 50 
ohm Maximum output 1V 

FOR EXPORT ONLY 
M./dhoti Cl 1, High power .nsiallauon. 1000W 

Technical details and prices available on request: 

TEKTRONIX OSCILLOSCOPES 
545A. Bandwidth DC to 30MHz 
570 CHARACTERISTIC CURVE TRACE 
DANA EXACT FUNCTION GENERATOR MODEL 
121. Frequency range 0 2Hz to 2MHz (7 ranges). soli 
iage controlled to 10V sweep generator 1 ms to 10 sec 
TEXSCAN ELECTRONIC SYSTEM ANALYZER 
MODEL 9990. Frequency range 10MHz to 300MHz 

th market controls 
FURZEHILL SENSITIVE VALVE VOLTMETER 
TYPE V200A lull scale from l OmV to 1000V in 6 steps 
with output amplifier 
TRAINING SET for Radio Operators with 10 key ter- 
minals and control Irequency and volume 
EDDYSTONE COMMUNICATIONS RECEIVER 
MODEL 730 /1A 730 /4. Frequency from 500kc / s to 
28M6 
HIGH VACUUM VARIABLE CAPACITORS - nh 
arno envelope - UC 1000A/20 /150 -VMMHC 
1000 60-1000a F. 20kv -150A RF max 27M Hz. 

TEST SET FT2 for testing Transceivers Ade. A41 A42 
and CPRC26 
UNIVERSAL WIRELESS TRAINING SET No 1 Mk 
2 YA 8316 to train 32 operators simultaneously on key 
and phone Complete installation consists of 3 kits 
packed in 3 special transit cases. 
HARNESS "A" A "S" CONTROL UNITS "A" "R" 
"Jr* "J2," Microphones No 5. 6. 7 connectors. 
frames carrier sets etc. 

VAT FOR TEST EQUIPMENT 
PLEASE ADD 8% 

*.# 
T:'Cassettecopiers 

from PENTAGON 
Simple operation -fully automatic 16 times speed. 
Choice of one or three copies. C32/34- 
outproduces all other makes -75 C60 per hour. 
Budget Price from £587 + VAT 

Model 
C32S- 
Mono 
C34S- 
Stereo 

PENTAGON from 

Model 
C -1- 
Mono 
C -4- 
Stereo 

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

WW -128 FOR FURTHER DETAILS 
J 

COLOMOR 
/ELECTRONICS LTD.) 

170 Goldhawk Rd., London, W.12 
Tel. 01 -743 0899 

Open Monday to Friday 
9- 12.30, 1.30 -5.30 I.m. 

Are you 
legal, 

decent, 
honest and 

truthful? 

Advertisers have tobe. 
The Advertising Standards Authority 

.s ii x,. v standards 
PAW er 

The Advertising Standards Authority. 
Write to I he Advertising Standards AulhOrtly 

15, I/ Rldgmount Street. London WC IL 

www.americanradiohistory.com

www.americanradiohistory.com
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BENTLEY ACOUSTIC 
CORPORATION LTD 

.6743 7A GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX. Tel 
ALL PRICES SHOWN INCLUDE V.A.T. AT 12 1/2 

0.42 120 688G 175 6L18 0.00 12AÚ7 11óz 30PL13 130 Cv6 0.N 013121 LOOP 

0B2 0.40 68A6 0.65 6L19 200 12AV6 0.80 30PL14 1.50 CV63 1.10 EC52 IM 
0C3 O50 6BC8 oM 613712 048 124X7 0.62 30PI.15 1.30 CV988 0.25i EC53 IM, 
OlA 055 6BE6 0.70 6LD20 080 12BA6 050 35A3 1.00 CYIC 1100' ECM IM 
IA3 0.00 6BG6G 1.00 6N7GT 0.70 12BE8 085 35C5 080 CY31 IM ECM 584' 
IASGT 035 6BH6 1.10 6P1.12 0.00 I2BH7 174 35D5 080 DI 150 EC88 189. 
1A7GT 0.60 6836 075 6P15 QN 12BY7 LIS 35L8GT 080 D63 11M EC00 1001 
1B3GT 055 6BK7A 055 OQ7G 0.75 12E1 350 35W4 056 DAC32 100 EC92 1.001 

IC2 I.00 6BN8 1.51 6Q7GT 0.75 1215GT S40 3573 OM DAF91 536 EC97 0.79 
1D5 1.00 6BQ5 0.48 6Q7M 0.75 12J7GT 0.70' 35Z4GT 170 DAF96 1.M ECC-32 1.00 

1G6 1.00 6BQ7A 1.40 6R7G 0.70 121(5 1st' 35Z5GT OM DC90 170 ECC33 2N1 
IHSGT 0110 6BR7 1.00 6R7(M) LN 1217GT 1511, 5085 IN DD4 110 ECC35 280 
ILA 075 6BR8 1.25 65A7 0.70 I2K8 175. 5005 670 DF33 175 ECC40 1101 

11.135 0.70 6BW6 375 6SC7GT 100 12Q7GT 11.501 5oCD8G 4111 DF91 0.30 ECC81 11.521 

ILN5 0.70 6BW7 0.05 65G7 570 12547G1 0.751 50EH5 096 DF99 IM ECC82 562 
1N5GT 0.75 68X6 0.40 6SH7 0.70 12SC7 0.501 50I.BGT L00 DH43 175 ECC83 0.1121 

IRS 0.50 6BY7 0.45 6S37 070 12567 055 NKU LOS ECM 1M ECCM 050 
1S4 0.40 6816 1.511 651(7 100 125H7 OAP 72 170 DH77 5M ECM 050 
ISS 035 BC4 0.50 6SSK7GT 570 12517 0101 77 145 DH81 IAS ECM 2.00 

114 630 6C6 043 6SQ7 170 1251(7 0.001 85A2 IM DK32 ON ECC88 0.72 

1U4 0.70 `8C9 200 6U4GT LOO 12SN7GT 2001 8543 LN DKN IM ECC91 
ECC189 

0.35 
IU5 085 16010 IM 6U7G 055 12SQ7 0801 90C1 IM DK91 5M IM 

ECC809 2GK5 0.75 6CB6A 0.6S 6118 650 125Q7GT 08371 90CV 550 DK92 IM 000 
2X2 070 8C12 0.55 6V6G OM 12SR7 175. 108C1 174 D1(N IM ECC807 200 
3A4 055 6CD6G 4.00 6X2 0.80 13376 2001 15002 L70 DL33 575 ECF80 0.85. 

387 056 8CG8A 000 6X4 OM 14117 0.75i 215SG IM 0193 570 ECF82 0.50 

3D6 0.40 8CL6 075 ®LSGT 130 1457 IMO 303 120 131.82 IM ECM 550 
3Q4 080, 6CL8A 015 6YOG 105 1723 0600 305 121 D192 11N ECH35 LN 
3Q5GT 0.70' 6CM7 1.00 8Y7G 125 18 129 807 LN D194 IM ECH42 IM 
354 0.65' 8C.S6 075 7A7 100 19AQ5 069 966 IN DIM IM ECH81 1136 

3V4 LOO 6CU5 0.90 788 100 19808(' I09 1625 LM DM70 135 ECH83 1M 
4036 0.75 6D3 0.75 7137 LOO 1966 6501 1821 IM DM71 175 ECM 175 
4065 0.75 6DE7 OM 7D6 2.00 19111 400 5702 11.211 DW413S0 LIS ECU') OM 
SCGB 0.75 6DT6A 485 7F8 LOO 19Y3 0.40 5763 2N DY51 IN ECM 0.10 

5R4GY 1.00 6EW6 085 7117 1.00 20D1 070 6057 2.1111 DY87/6 582 ECL83 1.50 

ST4 1.00 6E5. 1.00 7R7 2.00 2004 2.50 6060 219 DY802 OM EKU84 0.90 

5U4G 1.00 6F1 010 7W 210 20F2 085 60667 LN E80CC 4.75 ECL55 050 
5V4G 1.00 6F6G 0.70 7Y4 080 20L1 1.20 6146 4.711 FACE IN EC1.86 0.64 

5Y3GT 0.65 6F12 0.70 714 0.80 20P1 100 6463 SN ENE 8N ECL190D 
5Z3 1.40 6F14 0.90 8D2 030 2053 1.00 6550A 675 E81CC 210 1000 

5Z4G 0.75 6F15 085 '8D8 052 20P4 084 7025 LN E82CC 200 EF22 1.00 

5Z4GT 1.00 8F16 1.00 9aW6 OM 2055 ISO 7192 IN ENE 1.10 ENO 2.00 

6l202 010 6F18 0.60 9D7 170 25Á8G 1.00 7475 1.74 E88CC I:A EF41 lM 
6AOG 1.40 6F23 1.74 9U8 0.45 251.66 1.00 9002 1166 E92CC 4M EF73 L75 
6AC7 0.70 6F24 0.80 10C2 570 25Y5 0.80 9006 145 E180CC SN ESA IN 
BAGS 0.35 6F25 1.00 10014 0.60 25146 150 A1834 IM' E180F SM EF'S3 1.70 

6AG7 0.70 6F26 045 10D1 1.00' 25Z5 0.75 A3042 ON E182CC SM EF85 11.45 

6AH6 0.70 6E28 085 IODE7 OM 2516G 080 AC2PFN 1.711 EIBBCC SN EF86 052 
6A15 0.70 6F32 1.00 10F1 110 28377 2.011 AC2PENDD' E280F I2N ESN 0.55 

6ÁJ8 055 6GBG 100 10E9 065 3045 0.75 LOO F783CC 7.00 EF91 0.75 

OAKS 0.45 6GH8A 0.80 10E18 065 NCI 080 AC6/PEN LOS E1148 O00 EF92 0.70 

6AK6 ISO BGK5 0.75 10FD12 630 38015 IM' AC/P4 IM EA50 540 0593 ON 
0.48 6GK6 2.00 10L14 0.50 30017 090 AC/PEN(7) EA76 131 EF94 0.62 

6AL5 0.25 scU7 090 101_011 075 38018 2.25, SN EABCN 040 EF96 045 
6AM6 070 6H6GT os1 1013712 145 30F5 030' AC/IHI IN EAC91 0.35 EF97 090 
6AM8A 0.70 635GT 0.65 1011.12 0.75 SOLI 0.39 .41.60 130 EAF42 EF98 O00 

6AN8 0.78 616 O35 10P13 0.80 30115 0.751 ARPS l60 EAF801 ISO EF183 550 
6AQ5 0.75 6370 0.50 10P14 2.50 30L17 0.701 ATP4 0.91 EB34 030 EFIM OSO 

1408 050 617M 005 10P18 0M 30P1MR 1981 All O51 EMI 628 EF804 6.25 

6AR5 1.05 6RJ8A OM 12.46 1.00 301,12 174 AZ3I IM EBC41 I.N EH90 0.75 

6AS7 150 61(70 0.50 12AC6 080 30P19/ 1 AZ41 4.N EBC81 100 EK90 0.711 

6AT6 0.60 61(8G 050 12AD6 400 3054 OM1 B36 2M EBC90 600 EL32 LN 
6AU6 062 6KBGT 0.55 124E6 080 30516 1501 B719 0.70 EBC91 0.65 Elio 250 
6AV6 0.65 48,1 2.50 12AT6 045 30P18 0501 6723 OM EBRO 1.00 ELM 3M 
6AW8A 1.15 '6L7(M) 1.50 12AT7 052 30PLI 2.201 BIM LOP :EBF83 0.45 EL37 3M 
6AX4 0.75 J6LI2 0.50 12AU6 0.50 30PL12 0.621 CI33 200 1E8E89 0.40 5141 1.00 

EL81 1.00 
EL83 1.00 
ELM 048 
E186 4.N 
EL90 1175 

E195 016 
EL380 Ld0 
EI-5013 LN 
ELMO 2.50 
E3180 I.N 
EMBI 100 
EM83 IM 
EM84 LN 
EM85 1.25 
FM87 1.45 
EMM800 2.50 
EY5I 080 
EY81 130 
EY83 1.50 
EY86/7 145 
EY88 100 
EY9I 550 
EY50M 1.45 
EZ35 1S0 
EZ40 100 
E7A1 LOO 

EZ80 0.42 
EZ81 0.45 
EZ90 056 
FC4 LOO 

FS64/500 2S0 
FW4/8I10 750 
GY501 1.40 
0130 0.75 
GZ32 100 
GZ33 400 
GZ34 225 
0237 400 
HAWN 680 
HLI3C 010 
HL23 ISO 
HL23DD 668 
HLA1 100 
HL41DD LN 
HIA2DD 100 
HN300 1.70 
HVR2 IAO 
HVR2A LOO 

HY90 055 
KT2 090 
KT8 280 
KT32 100 
KT41 140 
KT44 1.00 
KISS 570 
K7'66 150 
KT71 IM 
1(1'81 ON 
1(198 0.75 
263 SN 
1N119 175 
IN152 055 
LN300 1.20 
12319 000 
LZ329 000 
M8083 300 
M8136 200 
M8137 200 
M8162 200 
M8195 3.00 
MHL4 LN 
MHLD6 OM 
MKT4 300 
MU12/14 115 
MXN 100 
N 150 I40 

N308 080 
N339 1.25 
N379 0.50 
N709 0.48 
P61 ON 
PABC00 0.45 
PC80 000 
PC88 0.130 

PC92 0.65 
PC85 1.00 
PC97 0.75 
PC900 0.65 
PCC84 0.39 
PCC85 0.47 
PCC88 0.61 
PCC89 0.49 
PCC189 500 
PCC805 0.75 
PCC806 570 
PCF80 O80 
PCF92 145 
PCFM 0.20 
PCF98 5.57 
PCF87 5N 
PCF260 2513 

PCF301 LN 
PCF800 LN 
PCF901 0.N 
PCF802 6N 
PCF005 2.25 
PCFBN 170 
PCH100 125 
PCI82 5A7 
PCL63 125 
PCL84 1115 
PCL.86 185 
PCIBO IS11 
PCL800 LL 
PCL801 221 
PCL905/85 

585 
PEN4DD 255 
PEN25 IM 
PEN45 1.01 
PEf447DD LN 
PENA ISO 
PEN453DD 

PENA4 L20 
PENDD/ 
4020 IM 
PF1200 135 
P133 100 
P1.36 080 
P101 0.49 
5t91A 0.75 
PL82 050 
'PLR3 050 
PIA 0.50 
5L95 IM 
51.302 0.90 
PL504/500 

1.05 
121.505 310 
PL500 I&S 
111.503 310 
51519 175 
51801 0.74 

PM84 0.75- 
PY31 O50 
PY33 2 0.50 
PY80 0.50 
PY81 0.N, 
PY62 0.40 
PY83 0.N, 
PY89 1.12, 
PY301 050, 
PY5o0 200, 
PY500A 2.05, 
PY800 0N 
PY8D1 0.60 
PZ30 050, 
QP2I 1.10, 
QQV03/10 

QS75/20 1.00, 
QS95/t0 IM 
QV03/12 3N 
QV01/7 1N 
QV06/20 4.70 
RIO 500 
R11 1.00 
R12 080 
R16 200 
R17 ISO 
R19 0.75 
1(20 090 
R52 0.75 
RK34 1.00 

SP4 ISO 
SP13C 0.75 
TH4B 1.00 

TH233 100 
,TP2620 1.00 

TP22 1.00 

TP25 1.00 

UABC80 0.45 
UAF42 0.70 
IJBC41 0.70 

UBC8l 0.55 
UBF90 ns1 
UBF89 oso 
UBL21 200 
0192 050 
UCC84 0.90 
UCC95 0.50 
UCF80 OM 
UCH21 2.00, 
UCH42 1.00, 
UCH81 O.N. 
UCI82 0.75 
UCI93 IAO 
UF41 1.00 

UF42 100 
111130 040 
UF85 0.50 
UF80 0.52 
USAI OM 
UTA6 1.00 

U104 090 
UM80 1.00 
UMM 250 
URIC 190 
IJ115 1.15 

UU9 IM 
UU12 11.45 

11Y41 070 
UY42 0.70 
UY85 070 
010 IA 
U12/14 LIS 
U16 LN 
U17 EN 
Ul8/21 2.511 

Ul9 4N 
U22 1N 
U25 LN 
U26 NO 
U3I an 
1.133 275 
1335 L7S 
U37 IN 
1J43 ON 
U45 121 
U47 1.N 
U49 080 
U50 005 
U52 1.00 
U76 0.70 
U78 0.95 
U81 050 
U150 1.00 
U151 OM 
U153 ON 
1.1191 OM 
U192 IN 
U193 4.60 
U251 IM 
U281 075 
U282 870 
U291 OSO 
U301 100 
U339 1.00 
U339 OM 
U349 ON 
U381 4.71 
'U403 IN 
17 401 57s 
U709 6.N 
UN1 IM 
U4020 LN 
VLSN2 9.511 

VP2 LN 
VN(5) 2N 
VPI3C ON 
VP23 OM 
VP4I ON 
NTBIA 0.75 
W111 LN 
VUI21 IM 
4/1.1120A IM 
W133 IM 
VX802D IM 
W76 OM 
WBIM 120 
W107 IM 
W719 0.45 
W7298 128 
WD700 IM 
XE3 IN 
XFY12 IN 
XH15 LM 
;XSG15 1.21 
X41 IM 

X61 200 ^ACY22 0-25 BYZ12 O38 0036 9so 
X63 1.40 ACY28 035 BY7.13 038 0C41 0.38 
X65 274 
X66 200 
X76M 0.75 
X119 ON 
X142 100 
X150 IAO 
X719 0.55 

AD140 0.50 
AD161 053 
AF102 1.04 
AF1N 050 
AF114 030 
AFII5 030 
AF117 023 

BYZ15 2.031 

CGI2E 02k 
CG81H 0231 
FT(' IA 026, 

FSY4IA 02& 
GD4 038. 
GD5 032 

0C42 173 
OC43 1.37 
OC44 512 
0CN 1.31 

OC70 114 
OC71 420 
0072 513 

Z145 1.00 AF121 035 GD6 032 0074 626 
Z152 0.40 AF124 036 GD9 013 0075 0.13 
2.329 070 AF125 050 GIN 0.23 OC78 0.18 
Z719 0.40 AFIN 0.76 GD11 023. OC77 032 
Z729 052 AF178 0.79 GD12 0.23. OC76 0.18 
Z749 110 AF100 056 GD14 058. OC78D 1118 

AF186 064 GD15 0.47 OC79 547 
Transistors AF239 0.44 GD16 023 OC81 130 

ASY27 050 0E1119 050 OC81D 030 
IN1124A x61 ASY28 0.38 0E7573 200 OC82 113 
1N4744A 016 
1N4952 OSO 

ASY29 058 
BAILS 0.18 

GE15O7 2.001 

GEf872 
OC82D 4.13 
OC83 023 

274404 121 BAIl6 021 GET882 058 0014 0.28 
2N9N l01 BAIN 0.14 0E11387 OSO 0C123 0.28 
,2N1758 538 BA130 012 GET897 0511 OC140 1.11 
2242147 090 BA148 010 0E1899 050' OC1N 0.50 
2N2207 036 BA153 018 GEX113 021' 0071 0.40 
2N23N 0.16 BCY10 033 GEX36 058 OC172 541 
2N2613 145 ' BCYI2 058 GE3L45 038 0c204 030 
2N3053 538 BCY33 0.23 GEX55 087 0C206 íA5 
2143121 LN BCY34 026 GT3 0,30. ORP12 481 
2N3703 523 1124 MI 0.18 SF1247 550 
2N37N 023 BC107 514 MAT1O0 0.40 SM1038 158 
2N38N 1.10 514 MATIOI 0.50 571278 058 
2N3908 038 BC 106 514 OA9 0.14 SX1/8 521 
25323 058 
AAll9 0.18 
AA121 0.18 
AA128 0.18 

BC113 125 
13CII5 11.18 

BC116 030 
BC118 026 

OA47 0.12 
0A70 0.18 
OA73 0.10 
OA79 0.11 

1314700 030 
XZ30 030 
Y543 1121 

V728 021 AAZI3 5.21 
AC107 0.18 

135154 030 
135158 0.21 

OA81 III. 
OA85 0.11; 

ACI 13 530 8E159 030 OA86 923 
AC114 147 
AC126 514. 

BEIM 0.23 
B 17 0.44 

OAN 0.14 
OA91 011 ALL 

AC127 5251 
AC128 024 

BF100 0.35 
BF181 0.47 

DA95 0.11 
oA200 0.11 PRICES 

AC132 513, 8E185 0.47 OA2D2 015 INCLUDE 
AC154 130; 
AC156 0.301 

BEM 028 
BFY51 0.23 

OAZ201 050 
OAZ202 050 V.A.T. 

AC157 030 
AC165 030 

BFY52 023 
B7'X34/400 

OAZ26 OSO 

oAZ204 050 NOTHING 
ACIN 030 231 0A7.266 0.50 EXTRA 
ACIN 644 
AC169 038 

BY100 0.11 
BY101 0.18 

oAZ206 0.50 
OAZ210 050 TO 

AC176 O84 BY105 121 OCIO 1.46 PAY 
AC177 0.32 
ACYI7 0.35 

BY114 $71 
BY126 118 

OC22 0.44 
0C23 0.44 

ACY18 535 BY127 121 0C24 044 
ACYI9 0.35 BYY23 1.10 04228 019 . 
ACY21 035 BYZIO 530 0C29 073 
ACY2I 035 'BYZII 530 0C36 1.00 

MATCHED TRANSISTOR SETS 
LP 15 (AC 113. AC 154. AC 157, AA 120). 7Sp per pack. 
I /0081 D and 2/OC81, ELM. 
1 /0082D and 2/0082, Sip Set of 3/OC83, 76p. 
I watt Zeners, 2.4v. 2.7v, 3v, 26v, 4.3v, 4.7v, 5.1v, 13v. 
15v. 16v. 18v, 20v, 24v, 30v. I2p each. 

All goods are unused and subject to the manufacturers' guarantee. 
Terms of business. Cash or heque with order. Despatch chargea. - Orders below 625 in value, add 
50p for post and packing. Orders over 625 post and packing free of charge. All orders cleared same day. 
Any parcel insured against damage in transit for 5p extra per parcel. Conditions of sale available on 
request. Many others in stock too numerous to list. Please enclose S.A.E. for reply to any enquiries. 
All prices subject tachange without notice. 
Special offer of EF50 valves. soiled but new and tested, El each. 

NOW' 
SEMICON INDEXES 
(International Semiconductor Device Data) 

announce 
THE NEW VOLUME 3 

IC INDEX 
This new volume follows the now well established 
format of the International Transistor Index and 
the Diode /SCR Index but in loose -leaf binder easily 
updatable form. There are over 25,000 entries of 
analogue and digital devices of international origin 

SEND FOR DETAILS TO -DAY 

SEMICON INDEXES LIMITED 

7 KING'S PARADE, KING'S ROAD, FLEET. Hants. GU139A6 
Tel: 025 14 28526 Telex: 858193 (Barmer G) 

WW - 092 FOR FURTHER DETAILS 

WIRELESS 
WORDS 

RADIO COMMUNICATION HANDBOOK (5th edn) 
First published in 1938 and a favourite ever since. this large and 
comprehensive guide to the theory and practice of amateur radio takes the 
reader from first principles right through to such specialized fields as radio 
teleprinter. slow -scan television and amateur -satellite communication. 

"By today's standards it represents excellent value for money" 
(Electronics Weekly on Vol 1) 

Vol 1: 480 pages; hardback; 248 by 183mm; £8.39 (£9.36) 
Vol 2: 336 pages; hardback; 248 by 183mm; £7.25 (£8.12) 

RADIO DATA REFERENCE BOOK (4th edn) 
T. G. Giles and G. R. Jessop 
Presents a wide range of useful reference material, mainly in the form of 
curves, charts and tables, with only sufficient text to permit its effective use. 

200 pages; hardback; 223 by 140mm; £3.00 (£3.65). 

VHF /UHF MANUAL (3rd edn) 
D. S. Evans and G. R. Jessop 
The standard textbook on theory, techniques and equipment for amateur 
radio transmission and reception at frequencies from 30MHz to 24G Hz 

... it very reasonably suggests that it contains information likely 
to be of value to the professional engineer" 
(Radio and Electronic Engineer, IERE). 

416 pages; hardback; 248 by 183mm; £5.90 (£6.82) 

All titles published by RSGB. Prices in parenthesis included postage 
packing. Send for a complete list of RSGB publications. 

RADIO SOCIETY OF GREAT BRITAIN 
35 Doughty Street, London WC1N 2AE. Tel: 01 -837 8688 

www.americanradiohistory.com
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TEKTRONIX OSCILLOSCOPES 
Main frames 545 with CA £225; 536, 585 with type 82 £395; 
581A; 661 with 5T1A & 4S3 £325; 555; 561A with Plug -in 
10 MHZ £425; 551; 502 High gain, Special £160. 
The prices of main frames will vary enormously on condition 
and plug -ins. Hence prices are guides only 
The fact we don't advertise modern oscilloscopes, etc., doesn -t 
mean we don't handle them, only that at our prices they are not 
normally around long enough to advertise. For example 
H.P. OSCILLOSCOPE type 183A with 1830A and 1840A 3db 
250MHZ £950. 
TEKTRONIX 453 3db 50MHZ E850. 
TEKTRONIX 454 3db 1 50MHZ E1,000. 
S.E. LABS SM 111 3db 20MHZ E325. 
TEKTRONIX SPECTRUM ANALYSER 1L40 Plug -in 1 .5GHZ to 
40GHZ E550. 

R &S RECEIVER 44- 210MHZ HUZ BN 15012 Poor £80. 
BONTOON RX METER type 250A 0.5 to 250MHZ. Clean E85. 
MARCONI Q METER type 1245 with 1246 £350. 
Optional 1247 £100. 
TEKTRONIX Sig. Gen. Type 190A 350KHZ to 50MHZ and 
Fixed 50KHZ freq. £45 ea. 
TEKTRONIX TIME MARK GEN type 180A £60 ea. 
SOLARTRON PULSE GEN G01101 E30 ea. 
R &S SWEEP GEN 50KHZ -12MHZ SWH BN4242/2 £100 - 
R&S ENOGRAPH -G ZSG BN18531 £120. 
R &S AM /FMGEN SMAF BN41404 4MHZ- 300MHZ £300 ea 
R &S AM /FM GEN SDAF BN41023/2 170- 940MHZ £300 
ea. 
R &S POWER SIG GEN SMLR BN41001 0.1MHZ -30MHZ 
£ 80. 
R &S Z -G DIAGRAPH 30- 300 /420MHZ type ZDU BN35610 
£140. 
R &S AM GEN 30- 300MHZ SMLM BN4105 £90 ea, 
R &S ATTENUATOR DPU BN18044/50 0- 3000MHZ 0- 
109db 50 ohm £150. 
MARCONI AM /FM GEN TF1066 10- 470MHZ £275 
MARCONI FM GEN TF1077/ 1 £120. 
PHILLIPS AM /FM GEN type 201 £180. 
BONTOON AM /FM GEN type 202H with Low freq. adaptor 
£525. 
R &SAM GENERATORS 300- 1000MHZ £120 ea, 
AIRMEC AM /FM GENERATOR TYPE 365 £140. 
HP SAMPLING Oscilloscope type 1858 1000MHZ complete 
with Plug -in, probes. etc. £195 ea. 
SOLARTRON Oscillator C0546 25HZ- 500KHZ. Sine wave 
only. Metered. Good attenuator £25 ea. 
SOLARTRON PRECISION VOLTMETER VF252. Large clear 
scale. 1 .5mV full scale to 150V full scale E25 ea. 
H. P. Oscilloscope type 140A with sampling plug -in 1425A and 
1410A DC- 1000MHZ £550. 
H.P. Oscilloscope Type 140A with Sampling plug -in 1425A. 
I 41 1 A and 1432A Sampling head DC -4G Hz E750. 
SOLARTRON DVM type LM1440 £75 ea. Other Solartron 
models available. Call and see. 
H.P. Digital Recorders 11 digit £35 ea. 
AIRMEC AM /FM MODULATION METER type 210 £80. 
BIRD TERMALINE WATTMETER 67C 30- 1000MHZ 50 omh 
£96. 
E.H. PULSE GEN model 122 £140. 
MARCONI AM /FM MODULATION METER TF2300 with 
TM 8045 £450. 
R &S POLYSCOP SWOB1 Scruffy, working £250 ea; Nice 
condition £350 ea. 
R &S POLYSCOP SW082. Fair condition, working E425 ea; 
Very clean £550 ea. 
EX- MINISTRY American USM16 AM /FM SWEEP SIG GEN 
10MHZ- 420MHZ. Incremental controls. Auto lock. Crystal 
calibrator and many other features. In transit case with 
accessories and manual £195 ea. 
COSSOR OSCILLOSCOPE type CDU150 DB. DC -35MHZ 
E425 ea. 
R &S Z -G DIAGRAPH 300- 2400MHZ 8N3512. Good condition 
£80 ea. 
MARCONI SIG GEN TF801 D /8 /S. Very good condition £325 
ea. 
MARCONI RF POWER METER TF1152A/ 1 50 ohm £55 ea 
PLUG -INS for Telonic Sweeper SM2000. Various form £50 ea. 
TELONIC SWEEPER SO3M 425 -930 MHZ £80 ea. 
MARCONI TF868 Universal Bridge £70 ea 
AIRMEC SIG GEN type 204 1- 320MHZ £225. 
MARCONI SIG GEN TF801 B £180 ea. 
POLARAD SPECTRUM ANALYSER TSA with STU -1A 10- 
1000MHZ £350. 
POLARAD MICROWAVE RECEIVER MODEL TR 1GHZ to 
2.04GHZ E200 ea. 
BRUEL & KJOER Automatic Vibration Exciter type 1016 Sine 
Wave sweep from 5HZ to 10KHz £75 ea. 
GENERAL RADIO Osc Unit 12098 250 -920 MHZ £50. 
POLARAD SPECTRUM SIGNATURE MONITOR 140HZ 

12.5MHZ Sensitivity 120dbm. Price £250. 
POLARAD SIGNAL GENERATOR GB2 /G -711 £260. 
GENERAL INSTRUMENTS TRANSFER FUNCTION & IMMIT- 
ANCE BRIDGE type 1607A in transit case £425. 
MARCONI SIGNAL GENERATOR TF1060 £185. 
BRADLEY MULTI METER CT471 £45 ea. 
H.P. PULSE GEN 212A E65 ea. 
H.P. Microwave Freq. Converter type 2590B £175. 
MARCONI CT44 Watt Meter 0 -6 Watts £25 ea. 
AVO TRANSISTOR & DIODE TESTER CT 537 £50 ea. 
AUTO TRANSFORMER 240V input. 110V output 1 25KVA 
£14 ea, 
FLUKE AC -DC VOLTMETER Model 803B £75 ea ie 

DIGITAL EQUIPMENT CORPORATION 
This LSI 11 16 -bit Processor Card is offered with 4K on board 
memory. Type KD 1 1 F E425 ea. 
TWIN FLOPPY with LSI 11 interface card from £1,200. 
PDP8L. Very nice condition £550. 
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STEPPING MOTORS 
otors 200 steps pet revolution. 20oz. inch torque, 1 20V 

0 -0 -1000 be changed with care to 12/24V. 
supplied. £8 e 
lied for 12/2 operation £13 ea P &P E1 

Just think about the uses, 

JUST IN 
Various High Voltage Power Supplies. e.g. 0 -100KV Variable 
£250. PLEASE ENQUIRE. 

VIEWLEX INSTRUCTIONAL SUPER VIEWERS MODEL 136 
with Headphones, 9 screen. Takes standard cassette. Front 
keys. Brand new boxed E55 ea. Slightly used E45 ea. Carriage 
E3.25 ea. 

* TRANSISTORS /DIODES/ 
RECTIFIERS, ETC* 

Guranteed all full spec. clavicles. Manufacturers' Markings. 
At 5p ea 
BC147; 2N3707; 8C172B; BC251B; BC348B; BC171A/B; 
BC413; D10; BAX15; 1N937; BA102BE; BZX83; TIS61; 
2N5040. 
At 10p ea 
1N4733A; SN7451N; BYX10 -15V 0.36A; BYZ10 15p ea. 
TIP34A -50p ea. BD538 -40p ea. Heavy Duty Bridge 
Rectifier -20p ea.CA3123E - £1 ea. BDY55 -£1 ea. 
2N3055 -40p ea. TIP31B 12p ea. BFY51 - 12p ea. 
2N5293 -18p ea. 
TBA56000 £2 ea. 1N44367-703 Flat Mount 1 OA 200piv £1 
ea. 2N5897 with 2N5881 Motorola 150W Comp pair £2. 
B U 208 £ 1.20 ea. 
BD535, BD538 Comp. pair - 75p. 
Linear Amp 709 25p ea. 
P &P extra on all items. 
FINNED HEAT SINK single TO3.- size 42/in. x 3in x 

1 thin 50p ea. PAP 750. - 

Texas Bnd ectdier 55805 -50V 5A 60p ea. P &P 20p. 
MOTOROLA POWER TRANSISTORS type W0993/441. 
TO3 ft voltage 500. 20p ea P &P 

DONT FORGET YOUR MANUALS 
S.A.E. WITH REQUIREMENTS 

EX- MINISTRY OSCILLOSCOPE CT436 
Double Beam DC6 MHZ £120 

A MILLION MUST GO 
HIGH NOISE IMMUNITY LOGIC. 
DUAL IN LINE 16 -PIN CERAMIC, 12V Rail Conventional TTL 
package. Guaranteed spec devices. Full data 2p ea 

OSCILLOSCOPE TUBES 
Brand New Boxed -- Carriage all tubes £3.25. 
Telequipment S52 E10 ea; D51 E15 ea. S42. £10 ea; D53A 
E20 ea: D52 £15 ea; S31 £10 ea; Bradley 200 £85 ea: 
Advance 053000 E86 ea; GEC types 924F £25 ea; 924E 
E17.50 ea; 14968 £75 ea: Brimar D13 -51 HG E85 ea; 
D 10 -210G H / 32 £40 ea; DI 3-46G M £ 35 ea. 
NOT BOXED - NEW - WARRANTED. Telefunken 014- 
131 replacement for Solartron CD1 740, Cossor CDU 1 50, S.E. 
Labs 5M 1 12 and GEC/MOV1474 at £55 ea. 

BUILD YOUR OWN BUS 
Approx. 11/2 metre multiway ribbon cable terminated each end 
with a 50 -way female edge connector. Takes 0.1 printed circuit 
board. £2 ea P &P 75p. 

TELEPHONES. Post Office style 746 Black or two -tone £6.50 
ea. Modern style 706 Black or two-tone grey £4.50 ea. P &P 
E1 

HANDSETS 706 style E1.75 each. Older style £1. P &P 75p. 
TELEPHONE EXCHANGES. EG 15 -way automatic exchange 
only from £95. 

74500 12p 
7401 5p 
7450212p 
74504 12p 
MC402860p - 

74S10 5p 
7417 114p 
74538 lOp 
7451 5p 
MC744140P 

77 à 51 
7 53 

4H74 
- 74574 

7402 

7p 
59 

1 2p 
1 2p 
1 2p 

75325 - Memory Core Drivers. bOOma capability. Fast. Other 
uses. RIDICULOUS at £1 ea 
75453 - Dual Peripheral or Drivers 75p ea 

NOW- INCREASE AREA GIVEN TO 
PICK -A -PACK AT 50p per lb 

Larger volume of new components you can t afford to miss 

ALMA Min. PUSH BUTTON REED SWITCHES. High 
reliability 18 o 27 x 18mm. Ideal for KEYBOARD 50p ea. P &P 
extra 
MINIATURE FANS 3 square (like muffins) 115V £5 ea 
P &P 75p. 
H - ' LL HUMIDITY CONTROLLERS 25p ea. P &P 

SPRAGUE 100mfd + 500mf Brand new 
5 for 50p. P &P 50p. 

_,MED SWrTCFftS: Sub -m 
SMITHS encapsulated trans iA AUD - WARNING 
DEVICES 4V-12V. Can be driven 50p ea. P &P 25p. 
AMPHENOL 17 -WAY CHASSIS MOUNT EDGE CON- 
NECTOR. 0.1 spacing 20p ea. P &P extra. 
BURROUGHS 9 digit PANAPLEX numeric display, 7 
segment 0.25 digits with red bezel. With date. £1.95 ea. P &P 
30p. 
MINIATURE NIXIE TUBE type ITT 5870ST. Digit size 0.5 
Wire ended 50p ea. P &P20p 4 for £1.75. P &P 35p. 
TRANSFORMERS 115V AC input. Secondary 30V and 2.6V 
10VA. 50p ea. P &P 50p. 
21 -WAY SELECTOR SWITCH. Single pole with reset coil 
240V AC coils. Additional switch contacts for auto reset, etc. 
£1.45 ea. P &P 75p. 
As ABOVE with additional 240V relay on base and full black 
plastic cover. E2.46 ea. P &P E1.50. 
SNAIL BLOWER 110V AC 500 MA Brand new by Airflow 
Developments. Quiet and very good looking. £2.50 ea. P &P 
El. 
POTTER & BRUMFIELD 18 -48V DC Relay, 3 pole c /o. 
Heavy Duty. Plug -in type with base 50p ea. P &P 25p. 
MINIATURE KEYBOARD. Push contacts, marked 0 -9 and 
A -F and 3 user definable keys. £1.75 ea. P &P 35p. 
MULLARD CORE LA4245 at 15p ea. P &P 1 Op. 
CLARE REED RELAYS 24V DC Coil. Single pole make. Size 
11/4 x7;16 x7/16 at 25p ea. P &P 10p. 
ROTRON CENTAUR FANS. Size 4.5 x 4.5 x 1.5 115V5 
blade. £4 ea. P &P 75p. 
MIN. PLUG-IN type RELAYS. Plastic covers, 2 -pole c /o 24V 
25p ea. P &P 15p. 
CROUZET /MURTEN SCHWEIZ MOTORS. 110V 50HZ 4 
rpm. Gear box can be removed 75p ea. P &P 75p. 
FRAMCO MOTORS. 115 50HZ. Input single phase, 1 / 12th 
HP 1.450 rpm; on silent mount. As new £2.75 ea. P &P 
E1 75. 
PYE DYNAMICS THICK FILM. 1 MHZ Clocking Osc 5V 
supply. Size 19 x 25 x 6mm. Drives one TTL load. 75p ea. P &P 
15p. 
COMPRESSOR UNIT. Compact, 115V 50HZ single phase 
1.5A continuous 1.425 rpm, Outside piston housing approx. 
3.£18 ea. P&P E2. 
MAGNET DEVICES. Plug -in RELAYS 240V AC, 3 -pole c /o. 
Heavy duty 10 amp. Complete with base. BRAND NEW 
EQUIPMENT NOT USED, 3 on sub assembly E2.50. P &P El or 
£1.25 ea. P &P45p. 
SMALL MAINS TRANSFORMER 240V Pri, 12V 100MA 
sec. 60 x 40 x 42mm. 50p ea. P &P 75p. 
G.I. BRIDGE RECTIFIER type WOl (ideal for above) 17p ea. 
FAIRCHILD FND10 7 segment display 0.15, Red, Common 
cathode 65p ea. P &P 15p. Info supplied. 
MULLARD TUNER MODULES - with data. 
LP1171 combined AM /FM I F strip. 10.7MHZ. E3.60 ea. 
LP1179 FM front end with AM tuning and 87.4MHZ to 
104.5MHZ tuning, 10.7MHZ IF £3.50 ea. P &P 50p each 
unit,The Pair £5.75. P &P 75p. 
POWER UNIT MODULE containing 2 small, 3 med. & 1 

large ferrite cores; 3 -T03 power transistors, caps, resistors, 
high powered diodes, 9 transistors, 3 min. fuse holders, etc. 
£1.50 ea. P &P £1.25. 
GENERAL ELECTRIC OPTO- ISOLATORS type H 1 5VX504 
B5p ea P &P 15p, 10 for £5. P &P El , 

MINIATURE REED SWITCHES 9p ea. P &P 15p. 
ROTARY SWITCHES 250V 10A 10p ea. P &P 15p. 
LEDEX ROTARY SOLENOIDS 115V DC. No switch assem- 
bly 25p ea. P &P 25p. 
POTTER & BRUMFIELD TIMBER RELAYS. 24/48V. 
Heavy duty 2 pole c /o with 5 secs. delay at 48V increasing with 
voltage reduction. Timing can be altered by changing value of 
resistor /capacitance. 50p ea. P &P 25p. 
CABLE NEATERS - neaten up your wire on a chassis with 
these push-on clips. 10 for 20p. 100 for E1.60. P &P extra. 
AUDIO AMPLIFIER BOARD. Size 41/2 x 2%2. Output pair of 
TIP31s. Circuit supplied. £1.50 ea. P &P 30p. 
DIGITAL 24 HOUR CLOCK with built -in alarm as used in 
BRAUN Digital Clocks, Silent running. Large illuminated 
Numerals. AC Mains. Size 6% x 234 x 23/4. ONLY £4.25 ea. 
P &P 50p. 
BROOKE CROMPTON & PARKINSON extractor fan 
assembly 115V operation. El ea. P &P E2. OR TWO for £1.50. 
P &P E3 25. 

' /x" MAG TAPE 
Approx. 1,500h. Now 20p each. P &P El , or 7 for £1, Carr. 
E3.25. 
FOR THE VDU BUILDER, tube M28 -13GH 23 x 17cm at 
E12. Base connections supplied. 
Limited quantity of 35R0 -20ma loop - can be changed to 
ASCII code (3 hours' simple work and E10 parts). OUR 
PRICE EXCLUDING PARTS REQUIRED £70 ea. 
Ex- Ministry Teletype Punches 8 level 110 char per sec. E50 ea. 
Polished Wooden Cases to take normal 'QWERTY' KEY- 
BOARDS, or can be carefully cut to take any size. £3 ea. P &P 
E1.50. 

LETYPE ASR28 with built -in tape reproducer and print 
facility, E375. 

E ASR35. Nice . . ition, £425. 

TELETYPE ASR33 with 20MA LOOP. Good condit : CIP) -e :, .2amp £Sa Samp old style £18 ea, later 
Special low price £395 ea. KSR33s from £275. a; 15 am. ' r amp E45 ea. 3 Phase variacs 

availabl / please enquire. 

A LARGE QUANTITY OF MISCELLANEOUS TEST GEAR - CHASSIS UNI S, C., ON VIEW AT LOW COST 
Minimum Mail Order £2. Excess postage refunded. Unless stated - please add £3.25 carriage to all units 

VALUE ADDED TAX not included in prices - Goods marked with *12 t/2 % VAT, otherwise 8% 
Official Orders Welcomed- Gov./ Educational Depts., Authorities, etc., otherwise Cash with Order. 

Open 9 a - to 5.30 p -m. Mnda t Std 
ll+r.. _x2, 4,s Nn LTD 

7/9 ARTHUR ROAD, READING, BERKS (rear Technical College, King's Road). Tel: Reading 582605 

www.americanradiohistory.com
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SINTEL 

WIRELESS WORLD, NOVEMBER 1978 

FAST SERVICE We guarantee that Telephone Orders for guuds m stock. received by 4 15 p m i Mon Fr,) Inds be despatched 
on the same day by Ist Class Post (some heavy stems by parcel post) and our stocking rs good. Private customers should 
telephone and pay by giving then Access or Barclaycard number, w,1 1 a nw.,mum order value of f 5 Official orders. no minimum 

THE SINTEL SIX DIGIT MAINS CLOCK KIT 
with BLEEP ALARM and TOUCH SWITCH SNOOZE 

HIGH BRIGHTNESS DISPLAY 

AUTOMATIC INTENSITY CONTROL 

DEEP RED DISPLAY FILTER 

SLIM WHITE CASE 
205mm x 4Omm x 140mm 

BATTERY BACK -UP 

CRYSTAL CONTROL FOR IMPROVED ACCURACY 

Order as ACK + BBK x XTK £34.50 
The ACK is also available without battery back -up and crystal control. Order 

as ACK £28.80 
The kit is supplied complete with the exception of a mains plug, cable and battery. 

OTHER SINTEL CLOCK KITS 
4 Red Digit DESK CLOCK w.1 54mm h. 1 54mm d.85mm 
4 Green Digit DESK CLOCK w.1 54mm h.40mm d.85mm 
4 Red Digit CAR CLOCK w.1 54mm h.40mm d.85mm 
50Hz CRYSTAL TIMEBASE KIT 

CODE PRICE 

111-222 
GCK 
AUT-CK 
XTK 

£ 15.50 
£12 -95 
£ 18.85 

£ 5.45 

NEW PRICES AND SOME NEW CMOS 
ADDITIONS 

If you need your CMOS by return-buy it from SINTEL 

CD4000 0.15 CD4027 0.44 CD4051 0.62 CD4086 0.84 CD40182 1.40 
CD4001 0.17 CD4028 0.77 CD4052 0.82 CD4089 1.39 CD40192 1.40 
CD4002 0.17 CD4029 1.03 CD4053 0.82 CD4093 0.80 C040193 1.40 
C04006 1.04 CD4030 0.50 CD4054 1.04 CD4094 1.89 CD40194 1.19 
CD4007 0.18 CD4031 2.00 CD4055 1.18 CD4095 0.94 CD40257 1.48 
CD4008 0.87 CD4032 0.89 CD4056 1.18 CD4096 0.94 C04502 0.81 
CD4009 0.50 CD4033 1.25 CD4059 4.29 CD4097 3.35 CD4510 1.01 
CD4010 0.50 CD4034 1.71 C04060 1.00 CD4098 0.98 CD4511 1.25 
CD4011 0.18 CD4035 1.06 C04063 0.98 C04099 1.65 CD4514 2.47 
CD4012 0.20 CD4036 2.88 CD4066 0.55 C040100 2.50 CD4515 2.82 
C134013 0.43 CD4037 0.85 CD4067 3.35 C040101 1.81 CD4516 1.01 
CD4014 0.83 CD4038 0.96 C04068 0.20 CD40102 2.13 CD4518 0.97 
CD4015 0.83 CD4039 2.78 CD4069 0.20 CD40103 2.13 CD4520 1.04 
C04016 0.48 CD4040 0.97 C04070 0.46 CD40104 1.10 CD4527 1.43 
CD4017 0.79 CD4041 0.75 C04071 0.20 CD40105 1.06 CD4532 1.21 
CD4018 0.83 CD4042 0.69 CD4072 0.20 CD40106 0.52 CD4555 0.78 
CD4019 0.50 CD3043 0.88 CD4073 0.20 CD40107 0.89 C04556 0.78 
CD4020 1.11 C134044 0.84 CD4075 0.20 CD40108 5.36 MC14528 0.93 
CD4021 0.90 CD4045 1.26 CD4076 1.17 C040109 1.03 MC14553 4.43 
CD4022 0.82 CD4046 1.20 CD4077 0.39 CD40160 1.19 IM6508 8.05 
CD4023 0.18 CD4047 0.89 004078 0.20 CD40161 1.19 
CD4024 0.70 CD4048 0.50 CD4081 0.20 CD40162 1.19 
CD4025 0.20 CD4049 0.50 CD4082 0.20 CD40163 1.18 
CD4026 1.55 CD4050 0.43 CD4085 0.64 CD40181 3.40 

DATA BOOKS 
Illustrating Basic 
Intel Memory Design Handbook 
Intel 8080 -Microcomputer System User's Manual 
Intel 8085 Microcomputer System User's Manual 
Motorola Booklet From the Computer to the Microcompressor 
Motorola McMOS Databook Nol 5 Series B) 

Motola M6800 Microprocessor Applications Manual 
Motorla M6800 Programmmg Manual 
National SC /MP Introkit User's Manual 
National SC/MP Technical Description 

£2.45 
E5.00 
£6.50 
£6.50 
E1.80 
E3.50 

E12.95 
£5.35 
£0.75 
£1.80 

National Semiconductor TTL Databook £2.10 
RCA CMOS and Linear IC Databook 
Texas Instruments Pin Configuration Guid A very useful set of gloss cards showing top and bottom ',snout views of 

7400 ICs plus many others.(T. I. Memories, Op Amps, etc) .. . E2.95 
The Best of Byte . . 

E11.95 
Z80 Assembly Language Programming Manual £7.50 
Nog 280 -CPU Technical Manual £5.60 
Dog 280 -CTC Product Specifications £0.80 
Zilog 280 -P10 Technical Manual v £3.30 
DATASHEETS et 75p each on 1M6100. 6800, SC /MP. CDP1802. 2650. TMS5501. TMS8080. 9131, Z800 P. 

Intel 8085 Also free data on some components 

ASSEMBLED LATCHED COUNTER MODULES 

VOL 

Our range of Industrial Latched Counter Module Kits is now available ready -built Them counters use both CMOS and 
TTL ICs and will save you considerable design. purchasing, building and de- bugging time Each module uses a set of 
red LED displays. and features a single in -line plug and socket Instructions are provided. For full details please send for 

Catalogue. - Part No Built P..' vo Kit 

2 digit 
4 digit 
6 digit 

ITL CMOS 

401-484 
715.484 
293484 

E1322 526412 
E23.38 657412 
E33.76 721412 

E10.62 
E17.98 
E25.66 

SOLDERCON 
PINS 
100 0.50 
1000 4.00 
3000 10.50 

CLOCK CHIPS 

AY5t202 3.10 
ÁY51224 3.45 
MK50253 5.40 

Parr No Built Pan No Kit 

985-568 £13.02 
512-568 E22.63 
393-568 E32.31 

DISPLAYS MEMORIES 
FND500 C C Type 1.30 2102A -6 
TIL321 C A Type 1.30 2102A -4 
5L701 C A. Type 4.90 2112 -4 

CRYSTALS 2708 
32 768KHz 2.55 6508 -6 

548470 E10.42 
869-470 Et8.11 

.191470 E25.85 

MEK6800D2 
1.85 MC6800 
1.85 MC6820 
2.90 2804-CPU 
8.80 Z804-CTC 
8.05 Z804-P10 

190.00 
13.88 

8.94 
22.40 
12.25 
12.25 

Our offices are Chapel Street, Oxford, but please do not use this as a postal address. 

OFFICIAL ORDERS ARE WELCOME from Companies, Government Departments, Nam. Inds., 
Univs., Polys., etc. 
ORDERS: C O. add VAT at 8% + 35p p &p. TELEPHONE and CREDIT (Invoice) Orders add VAT at 
8% + 60p p &p (minimum charge, the balance will be added at cost). 'FAST SERVICE.' EXPORT 
Orders welcome, no VAT but add 10% (Europe), 15% (Overseas) for Air Mail p &p. For Export postage 
rates on heavy items - contact us first. 

ORDERS TO: SINTEL 
PO BOX 75C, OXFORD 
Tel: 0865 49791 

WW -106 FOR FURTHER DETAILS 

Model 146 

VERY LOW DISTORTION 
(.0015 %) 

AUDIO SIG: GENERATOR 
Based on 

J. Linsley Hood design_(VV.W.) 
£35.00 

(Kit. £30.00) + tax 8% 

Low cost version (A01 1 3) .02% dist. (Kit. £22). Other instruments 
include. Millivoltmeter, Tachometer, Noise level meter, Distortion 
Analyser, F.M. Sig. Gen. Crystal Frequency Standard. KEF 
Speaker Units. Send S.A.E. for lists. VAT extra 8 %. Post /Pkg. 
£1.50. 

TELERADIO ELECTRONICS 
325 Fore Street, Edmonton, N.9. 01 -807 3719 

Closed all day Thursday 

WW -025 FOR FURTHER DETAILS 

R,';'1 SINTEL 
PRECISION POLYCARBONATE CAPACITORS 

All high stability- extremely low Leakage 

440V ac range 1 + -10 %) 63V DC RANGE (E) 

p F I. (mm) D E 1 each 
0 1 27 12.7 1.34 0.01-0.2 1.80 1.22 0.88 
0.22 33 16 1.66 0.22-0.47 1.82 1.24 0.90 
0.25 33 16 1.78 1.0 2.26 1 52 1.08 
0.47 33 19 2.08 2.2 2.80 1.94 1.42 
0.5 33 19 2.24 4.7 4.00 2.72 2.24 
0.68 50.8 19 2.48 6 8 4.88 3.36 2.66 

1 0 50.8 19 2.64 10.0 6.94 4.68 3.56 
2 0 50.8 25.4 3.74 22.0 13 32 9 98 6.80 

pF (Tol.+-1% +-2%+-5% 

TRANSISTORS. DIODES, I.C.e, Bridge. Rectifiers, Capacitors, Plugs & Sockets, Vero, etc. 
RESISTORS:High st5bility, low noise. carbon tilm + -5 %col 'hW 0_40 C l/3@70 C. E12 series 
only - from 2.2 ohm to 4.7M. All 2p' each 15W/10 of any one value 95W/100 of any one 
value E4.35' / 500 (play be mixed in 100.$) E8' / 1000 (may be mixed in loo's). 
SPECIAL DEVELOPMENT PACK; 10 off each value 2.2 ohm to 2.2M (730 resistors) -- 
£6.50'each. 

PRESETS: 0.1W submin. skeleton presets - vertical or horizontal. 100 ohm to 1M 7p' each 
E3'150. E5' / 100, E22.50'1500, E40' / 1000. Values may be mixed. 
2ENER DIODES: 40omW r 5% 3V -33V - 10p; 1W 3V3 -200V - 18p. 
TANT. BEAD CAPS: pF /V 0.1. 0.22, 0.33, 0.47, 1/35- 10p'; 2.2/25- 11p*; 2.2/35 - 12p.; 
4.735- 15p'.6.8/35, 10/25 -17p'; 10/35, 15/ 20.22/15.33/10,47 /63- 21p';68/3- 
17p'; 100/3 -21p'. 

MARCO TRADING (Dept W11) The Old School, Ed n. WEM. Shropshire 
Tel: WHIXALL 464 (STD 094872) (Props Minicost Trading Ltd I 
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THE MOST COST EFFECTIVE FREQUENCY COUNTERS AND GENERATORS 

OFF /AIR FREQUENCY 
STANDARD TYPE 103 

10MHz, 1MHz 
Stability 1 part 108 £104 
Type 102 Crystal Frequency 
Standard 10MHz, 1 MHz, 
100KHz 
Stability 5 parts 1010 £104 

301M 32MHz 5 Digit £98 
501 32MHz 8 Digit £192 
80181M 250MHz 8 Digit £280 
Memory versions available if not 
suffixed M £30 extra 

FREQUENCY COUNTER 
TYPE 801B 
401A 32MHz 6 Digit £138 
7014 80MHz 8 Digit £210 
901 M 520MHz 8 Digit £395 
1001M 1.2GHz 8 Digit £670 

Start / Stop versions Plus £18 

LOW FREQUENCY 
GENERATOR TYPE 203 £18 

DISTORTION .03% 
Amplitude Stability 0.1% 

SINE AND SQUARE 
WAVE FORM 

10Hz to 100KHz 

R.C.S. ELECTRONICS, 6 WOLSLEY ROAD, ASHFORD, MIDDX. ASHFORD 53661 
\ SUPPLIERS TO: Ministry of Defence, G.P.O., B.B.C., Government Depts., Crystal 

1+1 Manufacturero and Electronic Laboratories world -wide 
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WW TELETEXT DECODER 
omponents and PCB for new Character Rounding "Board 
4" will be available soon. PCB £14.60. Kit (inc. PCB) only 

£25.75 
'Board 3' is also available . an additional unit to update the 'Wireless World' Teletext Decoder to 
give double height Mummers, colour background, conceal / 'easel, etc., as described in December 

end January ¡oon of 'Wireless World'. 
The Kit includes plated- through hole P.C.B., all components end installation instruction.. Price 
833.88 + VAT (83.47) + PSP (30p) a 837.45 total. P.C.B. available separately at E19.30. 
Our main kits contain all the . - 
printed circuit boards and com- 
ponents necessary to build the r 

complete decoder. 
_. 

s 

A reprint of the series of articles 
t+ «Be *4 

is available at £1.95 + large 
15p SAE (included free in corn- Standard New version 
plete kit). with Texas Post & 

using PRICES INCLUDE VAT s13 X887 Packing 

Set of 5 PCBs £24.00 £23.95 30p 
Component Kit (incl. PCBs) £126.50 £139.25 £1.50 
Add-on Unit for lower case £13.76 - 
Cabinet. £18.00 f18.00 E1.00 

PLATED THROUGH hole PCS. for TEXAS version only at addltionel con of 825.00 
FULL FAULT -FINDING AND REPAIR SERVICE AVAILABLE 
COMPONENTS ALSO AVAILABLE SEPARATELY - SAE for pace Mn 

READY SUILT & TESTED DECODERS - £241.57 + E5 Carr. 
DE LUXE VERSION WITH NEW FACILITIES - 8292.50 + E5 Cain. 

SPECIAL OFFER - TIFAX MODULE 
8129.35 including mounting board and interlace circuitry plus full application information. 

FULL SPEC. PROFESSIONAL 
DECODER 

We are now agents for V.G. Electronics Ltd. and can offer their model VGE1022 (as supplied to 
broadcasting authorities, etc J at the special price of 8275.55 + VAT a £310 

FREQUENCY COUNTER CHIPS 
The following counter i.c.s are now available 

74C926 E5.30; MK50395 £7.65; ICM7208 815.70; ICM7216C 822.70; ICM72160 £19.65; 
ICM 7226 827.20. Application information also available 

Try us for l segment displays. display drivers and prescaler I.c. s 

Al/ prices include VAT but please add min. 30p p &p 
CATHIUNICS LTD. (Dept. 821) 

20 WALLINGTON SQUARE, a t ro n c s Communications House, 

WALLINGTON, SURREY. 
118! Tel 01 -669 6700 

WW -821 FOR FURTHER DETAILS 

ASeI _pAK v` 

92 GODSTONE ROAD 
WHYTELEAFE SURREY CR3 OEB 

All prices include 
overseas) 

Add for 
p&p (Extra for overseas) 

Add 
25p for 

over Et0 less 5 %, over E20 less 5%. 
over E20 less 10 %. over E50 less 

% over 
SAE for00compe a list of vom- se d 

ponente 

7400 0.12 7495 0.54 74190 1.b6 7415113 0.36 4007 0.16 4085 ' 0.72 
7401 0.12 7496 0.50 74191 099 7415114 0.36 4008 0.92 4086 0.76 
7402 0.12 7497 2.38 74192 0.99 74LS123 0.82 4009 0.45 4089 1.55 
7403 0.12 74100 0.94 74193 1.05 7415124 2.46 4010 0.45 4093 0.65 
7404 0.13 74104 0.40 74194 0.90 7416125 0.44 4011 0.15 4094 1.80 
7405 0.13 74105 0.40 74195 0.54 7415126 0.44 4012 . 0.16 4095 1.10 
7406 0.28' 74107 0.28 74196 0.90 7416132 0.69 4013 0.42 4096 1.10 
7407 0.28 74109 0.45 74197 0.90 741.8136 0.40 4014 0.80 4097 3.50 
7408 0.14 74110 0.46 74198 1.45 7415138 0.53 4015 0.77 4098 1.12 
7409 0.14 74111 0.70 74199 1.48 7415139 0.63 4016 0.42 4099 1.90 
7410 0.13 74116 1.60 74221 1.50 7415151 1.05 4017 0.77 4404 1.00 
7411 0.18 74118 0.82 74273 2.15 7415153 0.50 4018 0.87 4412 0.30 
7412 0.21 74119 1.30 74279 1.25 7415154 1.20 4019 0.42 4428 0.80 
7413 0.25 74120 0.62 74283 1.70 7415155 0.66 4020 0.92 4445 1.50 
7414 0.64 74121 0.25 74284 6.85 7415156 0.56 4021 0.82 4449 0.30 
7416 0.27 74122 0.40 74293 1.35 7415157 0.47 4022 0.82 4501 0.17 
7417 0.27 74123 0.53 74298 1.92 7415158 0.53 4023 0.15 4502 0.58 
7420 0.13 74125 0.44 74390 1.92 7415160 1.22 4024 0.66 4507 0.50 
7421 0.28 74126 0.45 74393 2.12 7415161 0.69 4025 0.15 4508 2.25 
7422 0.17 74128 0.62 /41500 0.1E 7415162 1.22 4026 1.25 4510 1.05 
7423 0.25 74132 0.85 741501 0.19 7415163 0.69 4027 0.50 4511 0.98 
7425 0.20 74135 0.58 741502 0.19 74LS164 1.20 4028 0.67 4512 0.92 
7426 0.25 74136 0.75 741503 0.19 7415168 2.00 4029 0.86 4514 2.65' 
7427 0.25 74137 0.94 741504 0.29 7415169 2.00 4030 0.46 4515 2.80 
7428 0.34 74141 0.55 741505 0.20 745170 1.76 4031 2.34 4516 1.02 
7430 0.13 74142 2.00 74508 0.19 7415173 1.05 4033 1.26 4518 0.99 
7432 0.24 74143 2.00 741609 0.19 7415174 1.12 4034 2.00 4519 0.50 
7433 0.32 74144 2.00 741510 0.19 7415175 1.05 4035 1.00 4520 1.05 
7437 0.24 74145 0.64 741.511 0.19 7415189 2.55 4036 2.40. 4521 2.00 
7438 0.24 74147 1.30 741512 0.19 7415190 0.81 4037 0.99 4522 1.35 
7440 0.13 74148 1.18 741513 0.48 745191 0.81 4038 1.00 4527 1.60 
7441 0.52 74150 0.99 74514 1.10 7415192 1.80 4039 2.80 4528 0.92 
7442 0.55 74151 0.60 741S15 0.19 7415193 1.80 4040 0.88 4529 1.10 
7443 0.90 74153 0.60 74520 0.19 7415195 1.12 4041 0.77 4536 3.56 
7444 0.90 74154 1.05 741521 0.19 7415196 1.20 4042 0.72 4553 4.20 
7445 0.70 74155 0.63 741522 0.19 7415197 1.20 4043 0.82 4555 0.85 
7446 0.70 74156 0.63 74L526 0.24 745221 1.12 4044 0.62 4556 0.85 
7447A 0.64 74157 0.63 74L527 0.40 74LS247 0.97 4045 1.40 4558 1.25 
7448 0.60 74159 1.70 741530 0.19 741S248 0.97 4046 1.32 4566 1.40 
7450 0.13 74160 0.80 741532 0.25 7415249 0.97 4047 0.96 4583 0.75 
7451 0.13 74161 0.60 741.537 0.27 745251 1.00 4048 0.60 4585 1.03 
7453 0.13 74162 0.80 74L538 0.27 7415253 1.05 4049 0.42 
7454 0.13 74163 0.80 74L540 0.19 7415257 1.05 4050 0.42 
7460 0.13 74164 0.89 741542 0.63 7415258 1.05 4051 0.84 
7470 0.26 74165 0.89 741S47 0.97 7415266 0.39 4052 0.84 
7472 0.22 75166 0.99 741548 0.97 745273 2.50 4053 0.84 
7473 0.28 74167 2.70 74L549 0.97 745279 0.50 4054 1.10 
7474 0.26 74170 1.68 74551 0.19 7415283 1.00 4055 1.00 
7475 0.30 74172 4.00 741554 0.19 7415289 2.85 4060 0.98 
7476 0.26 74173 1.18 7,4555 0.20 7415293 0.90 4066 0.48 
7480 0.45 74174 0.89 741573 0.30 7415298 1.60 4067 3.50 
7481 0.90 74175 0.68 741574 0.34 7415352 0.92 4068 0.24 
7482 0.50 74176 0.88 74575 0.45 7415353 1.06 4069 0.17 
7483 0.72 74177 0.88 74L576 0.32 7415365 0.50 4070 0.17 
7484 0.90 74178 1.20 741578 0.32 7415366 0.50 4071 0.17 7485 0.85 74179 1.10 741583 0.78 741S367 0.50 4072 0.17 
7486 0.26 74180 0.90 741585 0.90 7415368 0.50 4073 0.17 
7489 2.00 74181 1.92 74LS96 0.35 7415386 0.37 4075 0.17 7490 0.35 74182 0.76 741593 0.95 7415670 2.00 4076 1,06 
7491 0.65 74184 1.20 741_595 1.10 4000 0.14 4077 0.46 7892 0.4;s' 74185A 1.20 7416107 0.36 4001 0.15 4078 0.22 
7493 0.40 74186 7.20 7415109 0.36 4002 0.16 4081 0.17 
7494 0.80 74188 2.70 7415112 0.38 4006 0.92 4082 0.20 
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TRANSFORMERS 
SAME -DAY DESPATCH 

MAINS ISOLATOR VAT 8% 12 or 24 -VOLT 
PRI 120 or 240V Sec 120 or 240V Separate 12V windings Pri 220 -240V 

Centre Tapped and Screened 'Ref Amps £ P &P 
Ref. VA (Watts) £ P &P 12v 24v 
07* 20 4.40 .79 

149 60 6.20 .96 
150 100 7.13 1.14 
151 200 11.16 1.14 
152 250 12.79 1.50 
153 350 16.28 1.84 
154 500 19.15 2.15 
155 750 29.06 OA 
156 1000 37.20 OA 
157 1500 45.60 OA 
158 2000 54.80 OA 
159 3000 79.05 OA 
*115 
quired. 

or 240 sec only State volts re- 

T E 
Pri 220-240V. Sec. 0- 20- 25- 33- 40 -50V. 
Voltages available 5, 7, 8. 10, 13, 15. 
17. 20. 25, 30, 33, 40 or 20V -0 -20V and 

25V -0 -25V Screened 
Ref. Amps £ P &P 
102 0 5 3.41 .78 
103 1.0 4.57 .96 
104 2.0 6.98 1.14 
105 3.0 8.45 1,32 
106 4.0 10.70 1.50 
107 6.0 14.62 1.64 
118 8.0 17.05 2.08 
119 10.0 21.70 OA 

111 U.S 0.25 2.20 .45 
213 1.0 0.5 2.64 .78 

71 2 1 3.61 .78 
18 4 2 4.03 .96 
70 6 3 5.35 .96 

108 8 4 6.98 1.14 
72 10 5 7.67 1.14 

116 12 6 8.99 1.32 
17 16 8 10.39 1.32 

115 20 10 13.18 2.08 
187 30 15 17.05 2.08 
226 60 30 26.82 OA 

30 VOLT RANGE 
Pri 220 -240V. Sec. 0-12-15-20-24-30V 
Voltages available 3, 4. 5. 6, 8. 9. 10. 12. 15. 18. 

20, 24. 30V or 12V -0 -12V and 15V- 0-15V. 

Ref. Amps £ P &P 
112 0.5 2.64 .78 

79 1.0 3.57 .96 
3 2.0 5.27 .96 

20 3.0 6.20 1.14 
21 4.0 7.44 1.14 
51 5.0 8.37 1.32 

117 6.0 9.92 1.45 
88 8.0 11.73 1.64 
89 10.0 13.33 1.84 

60 VOLT RANGE 
Pri 220 -240V 

Sec 0.24- 30.40- 48 -60V. Voltages 
available 
30, 36. 

Re }. 

6. 8, 10, 
40. 48. 

and 30V 

1 2. 16. 18. 20. 24. 
80V. or 24V -0 -24V 

-0-30v f P &P Amps 
124 0.5 3.88 .96 
126 1.0 5.58 .96 
127 2.0 7.60 1.14 
125 3.0 10.54 1.32 
123 4.0 12.23 1.84 
40 5.0 13.95 1.64 

120 6.0 15.66 1.84 
121 8.0 20.15 OA 
122 10.0 24.03 OA 
189 12.0 27.13 OA 

HIGH VOLTAGE 
MAINS ISOLATING 

Pri 200/ 220 or 400/440 
Sec 100/120 or 200/240 
VA Ref. £ P &P 
60 243 5.89 1.32 

350 247 14.11 1.84 
1000 250 41.76 OA 
2000 252 58.63 OA 

BRIDGE RECTIFIERS 
50v 25A £2.00 
200v 2A 45p 
400v 2A 55p 
200v 4A 65p 
400v 4A 80p 
400v 6A E1.05 
500v 10A* £2.85 

*P&P 1511. VAT I2%% *VAT 8% 

TEST METERS 
AVO8 Mk 5 £80.70 
AVO71 £32.50 
AV073 £44.20 
AVOMM5 MINOR £27.66 

,WEE MEGGER 865.90 
ACO TT169 (tests transmissions 
in circuit) £33.75 
1.14315 budget meter (42, 
ranges) 20k- V/ DC 1000V 
AC/ DC (9 ranges) 2 5A AC/ DC 
500K resistance, in robust steel 
case with leads, full instructions. 

815.85 
EM272 852.70 
DA116 Digital £100.00 
Megger BM7 (Battery) £44.15 

Avo Cases and Accessories 
P&P EI.15VAT8% 

MINI- MULTIMETER 
DC1000V. AC-1000V 

- AC /DC- 10000 /V 
DC- 100mA. Res - 150K 

Bargain at E5.86 
VAT 8% P &P 62p 

- ABS PLASTIC BOXES 
Inset brass nuts. slots to take PC 
cards (boards),flush fitting lid. 
PB1 80mm x 62 x 40 ,56p 
PB2 100mm x 75 x 40 .63p 
P83 120mm x 100 x 45 .70p 

P &P 29p. VAT 8% 

SCREENED MINIATURES Primary 240V 
Ref. 
238 
212 

13 
235 
207 
208 
236 
239 
214 
221 
206 

mA Volts E P &P 
200 3-0-3 1.99 
1A. 1A 0-6, 0-6 2.85 
100 9-0-9 2.14 
330, 330 0-9, 0-9 1.99 
500, 500 0-8-9, 0-8-9 2.59 
1A. 1A 0-8-9, 0-8-9 3.53 
200. 200 0-15. 0-15 1.99 
50MA 12-0-12 1.99 
300, 300 0-20, 2-20 2.58 
700(DC) 20-12-0-12-20 3.41 
1A.1A 0-15-20.0-15-20 4.63 
500. 500 0-15-27. 0-15-27 3.99 

204 14, 14 0-15-27,0-15-27 5.39 
S112 500 0-12-15-20-24-301 2.84 

.55 

.78 

.38 
38 

.71 

.78 

.38 

.38 

.78 

.78 
96 
.96 
.96 
.78 

AUTO TRANSFORMERS 
Ref. VA Wu- TAPS _ E 

_ 

P&P 
10 15 0- 115- 210.240V 2.481 -.71 
64 75 0 -115- 210 -240V 3.95 .96' 

4 150 0-115-200-220-240V 5.35 .96 
66 300 " " 7.75 1.14 

10.99 1.64 
1 8.78 2.08 
23.28 OA 
34.82 OA 

67 500 " 
84 1000 
93 1500 
95 2000 

80s 40000 -10 -1 t 5- 200 -220- 240 67.50 OA 
57s 5000 " 77.48 OA 

Ste. U. orster Down 

CASED AUTO. TRANSFORMERS 
240v cable input USA 11 SV Flat pin ourlets PAP - RÑ- 

15VA 84.56 _ 

-11t 

90 113W 
75VÁ E8.03 .14 64w 

150vÁ ES -48 14 4W 
250VÁ 89.82 .45 65W' 
5D0VA £78.73 1.64 61W 
750VA 818.55 1.76 83W 

1000VÁ 822.66 2.30 84W 
1500VA 829.02 

' OA 93W 
2000VA £37.65 OA 95W 

2 inch 
0 -50pA 
0-1000A 
0 -500pA 
0 -1 mA 

EL ERS 4 inch 
E5-50 0-50p A E6.70 
£5.50 0-100µA E6.70 
E5.50 0-500pA E6.70 
£5.50 0-1 mA . £8.40 

£8.40 
£ 2.60 
£2.60 

50V 85.50 0 -50V 
Vii Indicator Panel 48mm x 45rnm pa FSD 

Indicator Edge 54mm x 14mm pa FSD 
Carriage 65p VAT 8% 

7559 250-0-250V, 6.3V 12.9V-0-12.9V, £6.50 & 
P. P. 900 

NEW RANGE TRANSFORMER 
PM 0 -120 0- 100 -120 (120V or 220 -240V) Sec. 
0 -36 -48 twice. 
2A 12.14 PP £1.40 4A 18.17 PP £1.90 
3A 14.70 PP £1.50 5A 26.64 PP £2.20 

PLUG -ÌN - SAVE BATTERIES 

M VA30. 6, 7.5, 9v at 300mA plugs direct into 
13A socker (fused), 4 -way multi plug 84.00 
MVA36 13A Skt 3. 4.5. 6V -at 100mA. Ideal for 
calcula-os £4.25 
A122 3V. 4 5V. 6V, 7.5V, 9V, 12V. 500mA £9.21 
P &P 55p. VAT 8 %. 

ANTEX SOLDERING IRONS 'LEASE ADD VAT AFTER P &P 
15W £3.75. 25w £3.95 SEMICONDI.CTOR RESISTOR CAPACITOR SEMI CONDIIC 

Stand for above £1.40 TOR AUDIO ACCESSORIES & BARGAIN PAKS SAVE P05- 

P&P 46 VAT 8% TAGE CALLERS WELCOME (MON -Fell 
P PRICES CORRECT AT 15:5 78 

Barrie Electronics Ltd. 
3,THE MINORIES,LONDON EC 3N 1BJ 

TELEPHONE: 01 -488 3316/8 
NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST- 
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AUDIO KITS OF DISTINCTION FROM POWERTRAN 
DE LUXE EASY TO BUILD LINSLEY -HOOD 75W AMPLIFIER 

AVAILABLE AS SEPARATE PACKS 
PRICES IN OUR FREE CATALOGUE 

SPECIAL PRICE FOR COMPLETE KIT 

Pack Price 

I. Fibreglass printed circuit board for power 
amp £1.15 

2. Sel of resistors. capacitors. pre -sets for power 

amp £2.50 
3. Sel of semiconductors for power amp £6.50 
4. Pair of 2 drilled. tinned heal sinks E1,10 

5. Fibreglass printed- circuit board for 
pre -amp E I.90 

6. Set of low noise ruiatora, capacitors. pre -sofa for 
pre -amp £4.10 

7. Sel of low noise. high pain semiconductors for 
pre -amp £2.40 

8. Sel of potentiometers (including mains 

switch( £3.50 
9. Set of 4 push -button switches, rotary mode 

:witch £5.40 
10. Toroidal transformer complete with magnetic 

screen/ housing primary. 0 117.234 V: secon- 

daries: 33 -0 -33 V. 25 -0-25 V £ 12.95 

Pack Price 

11. Fibreglass printed- circuit board for power supply 
£0.85 

12. Set of resistors. capacitors. secondary fuses. 

semiconductors tar power supply £5.40 

13. Set of miscellaneous parts including DIN skis.. 

mains input skt.. fuse holder. interconnecting 
cable. control knobs E6.20 

14. Sel of metalwork parts including silk screen 
printed fascia panel and all brackets. lining parts. 

etc. £8.20 

15. Handbook £0.30 

16. High Quality Teak Veneer cabinet 18.3" s 12,7" s 

3.1'r £ 10.70 

2 each al packs 1 -7. 1 each of packs 8-16 inclusive are 

required for complete stereo amplifier. Total cost 

of individually purchased packs £92.80 

PACK PRICES FOR STANDARD KIT 

Designed in response to demand for a tuner to complement the world -wide acclaimed 
Linsley -Hood 75W Amplifier, this kit provides the perfect match. The Wireless World 
(Skingley and Thompson) published original circuit has been developed further for 
inclusion into this outstanding slimline unit and features a pre -aligned front end module. 
excellent a.m. rejection and temperature compensated varicap tuning, which may be 
controlled either continuously or by push- button pre -selection. Frequencies are indicated 
by a frequency meter and sliding LED indicators, attached to each channel selector 
pre -set. The PLL stereo decoder incorporates active filters for "birdy" suppression and 
power is supplied via a toroidal transformer and integrated regulator. For long term 
stability metal oxide resistors are used throughout. 

AVAILABLE AS SEPARATE PACKS - PRICES IN OUR FREE CATALOGUE 

LINSLEY -HOOD CASSETTE DECK 

SPECIAL PRICE FOR COMPLETE KIT E79.60 

£99.30 
The standard model of our kit for Mr Linsley- Hood's 75 watt design has for a long t ante offered exceptional 
performance at a very modest cost with high quality high power ready-13°111 ,ms of comparable quality generally being 

over three times the price 

Features of the amplifier include very low distortion liess than 0 u I % 75W rms per channel power output. rumble 
filter, variable slope scratch filter, variable transition frequency tone controls, tape monitoring facilities and individually 
adiiotable inputs. This model is based on 5 circuit boards which not having the controls mounted on them can, if 

desired, be effectively used separately in high performance audio systems not based on our metalwork 

Our new De Luxe model uses 14 boards which interconnect with gold plated Contacts and are designed to have the 
potentiometers and switches mounted upon them This system almost eliminates internal wiring. making installation. 
after their assembly. delightfully straightforward, and as each board can be easily removed in seconds from the 
chassis checking and maintenance is so simple that even newcomers to electronics will be able to cope competently 
with the kit Additional features of our new model are inclusion of the latest circuit improvements, generously sized 
heat sinks for heavy duty use, even in tropical climates, and metal oxide resistors throughout for long -term stability and 
reliability. 

STANDARD LINSLEY -HOOD 75W AMPLIFIER 

SPECIAL PRICE FOR COMPLETE KIT 

WIRELESS WORLD FM TUNER 

m 

z 

£79.80` 

SPECIAL PRICE FOR COMPLETE KIT £70.20 
Pack Price 

I. Stereo PCB (accommodates 2 rep. amps, 2 meter, 

amps. bias /erase osc. relay) E3.35 
2. Stereo sel of capacitors. M.D. resistors. puler 

tiometers for above E7.95 
3. Stereo sel of semiconductors for above E8.50 
4. Miniature relay with socket E2.90 
5. PCB. all components for solenoid. speed control 

circuits E3.80 
6. 6oldrinp-Lenco mechanism as specified E18.50 
7. function switch, knobs E 1.90 
8. Dual VU meter with illuminating Tamp , , E6.95 
9. Toroidal transformer with E.S. screen prim. 

0 -117V. 234V. Sec, 151/ E4.90 

Pack Price 

10 Sat of capacitors. rectifiers. I.C. voltage regulator 
P.C.B. for power supply (Pewertran design) E2.80 

II. Sel of miscellaneous parts, including sockets. tuse 

holder. fuses. interconnecting wire. etc . £3.40 
12. Set of metalwork including silk screened lascia 

panel. internal screen. lining parts. etc , E7.10 
13. Construction notes £0.25 
14. High Quality Teak Veneer cabinet 18.3" s 12.7" x 

3.1'r E10.70 

One each of packs 1.14 inclusive are required for 

complete stereo cassette deck. Total cost of 

individually purchased packs E83.00 

Matsushita WY 436 AZ head (optional extra) E4.50 
'free with compele kit) 

Published in Wireless World (May. June, August 197 6) by Mr. Linsley -Hood, this design, although straightforward and relatively low cost, nevertheless provides a very high standard of 
performance. To permit circuit optimization separate record and replay amplifiers are used, the latter using a discrete component front -end designed such that the noise level is below that 
of the tape background. Pushbutton switches are used to provide a choice of equalization time constants, a choice of bias levels and also an option of using an additional pre -amplifier for 
microphone use. The mechanism used is the Goldring -Lento CRV, a unit distinguished in its robustness and ease of operation. Speed control and automatic cassette ejection are both 
implemented by electronic circuitry. This unit which is powered by a toroidal transformer and uses metal oxide resistors throughout offers an excellent match for the Wireless World Tuner 
and the Linsley -Hood 75 Watt Amplifier. Circuit changes as published in February. 1978, follow -up article are included in the kit AT NO EXTRA COST! A higher performance head 
(Matsushita WY 436 AZ head as recommended in the follow -up article) is offered as an optional extra but this will be automatically supplied FREE OF CHARGE with all orders for complete 
kits, 

T20+20 AND T30+30 
20W, 30W AMPLIFIERS 

SPECIAL PRICE FOR COMPLETE KIT £47.70 
AVAILABLE AS SEPARATE PACKS - PRICES IN OUR FREE CATALOGUE 

Following the success of our Wireless World FM Tuner Kit this cost reduced model was 
designed to complement the T20 +20 and T30 +30 amplifiers and the cabinet size, front 
panel format and electrical characteristics make this tuner compatible with either. 

Designed by Texas engineers and described in Practical Wireless, the Texan was an immediate success Now 
developed further in our laboratories to include a Toroidal transformer and additional improvements, the stimline 
120 +20 delivers 20W rms per channel of true Hi-Fi at exceptionally low cost The easy to build design is based 
on a single F /Glass PCB and features all the normal facilities found on quality amplifiers including scratch and 
rumble filter, adaptable input selector and headphones socket In a follow -up article in Practical Wireless further 
modifications were suggested and these have been incorporated into the T30+ 30 These 

i 

nclude RF 
interference filters and a tape monitor facility Power output of this model is 30W rills per channel 

SPECIAL PRICES FOR COMPLETE KITS 

T20 +20 KIT PRICE £33.10 
T30 +30 KIT PRICE £38.40 

AVAILABLE AS SEPARATE PACKS - PRICES IN OUR FREE CATALOGUE 

POWERTRAN SFMT TUNER 

PRICE FOR COMPLETE KIT £35.90. 
AVAILABLE AS COMPLETE KIT ONLY 

This is a simple, low cost design which can be constructed easily without special alignment 
equipment but which still gives a first -class output suitable for feeding any of our very popular 
amplifiers or any other high quality audio equipment. A phase -locked -loop is used for stereo 
decoding and controls include switchable afc, switchable muting and push- button channel 
selection (adjustable by controls on the front panel) This unit matches well with the T20 +20 
and T30 +30 amplifiers. 
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INTEIINAIIUNAI POWIII$IAVI 200 +100 watt AMPLIfiER 
As featured in Electronics Today International 

400W rms continuous -- 800W peak! 
0.03% THD at FULL power! 
PLUS all the following features too! 
Tr Each channel totally independent with its own stabilised power supply driven by custom designed 

TOROIDAL transformers! 
* Inherent reliability - monster heat sinks for cool running at the hottest venues - electronic open and 

short circuit protection! 
to Ultra low feedback (an incredible low 14dB overall!). super high slewing rate (20V / s), 200W rms 

continuous to 4 ohm from EACH channel, input sensitivity O.775V (OdB). 

* Professional quality components, sturdy 1 9 rack mounting chassis complete with sleeve and feet 
for free standing work too. 

t Easy to build - plenty of working space with ready access to all components, minimal wiring, 
extensive instruction suitable for both experienced constructors and newcomers to electronics. 

* Value for money - quality and performance comparable with ready -built amplifiers costing over 
E600! 

PSI 4001 SLAVE MODEL 

Pack Price 

I. Fibre glass printed circuit board for power amp E4.20 

2. Sat al capacitors. metal oxide resistors. Ihermistor. cornet pre-sets for power amp E6.40 

3. Sel of semiconductors for power and with mounting hardware. cooling tabs E21.60 

4. Pair of monster black drilled heal sinks. transistor mounting bracket E6.90 

5. Toroidal transformer. Primary 0- 117V -234V. Secondaries 42 -0-42V. 0-15V. 0 -15V Electro- 

static screen E17.50 

6. Set of all parts for stabilized power supply including fibre glass prteted circuit board. mountteg 

bracket. semiconductors. resistors. capacitors. etc E18.90 

7A. Sel of all parts for butler /overdrive unit including libre glass printed circuit board, 

semiconductors, resistors. capacitors. controls - required for PSI 4001 only . £3.80 

78. Sel of parts for peak power meter including professional quality meter. fibre glass printed 

circuit board. components, controls - required for PSI 4002 only E8.50 

8. Set of all miscellaneous parts including sockets. ilium. mains switches. fuse holders tuaes, 

cut -outs. cable. etc £12.10 

9. Cabinet. including chassis. anodised silver on black panels. fixing parts. etc. Please slate 

whether Slave or Studio model required £25.50 

10. Handbook 50p or tree on request when ordering any of above packs. 
2 each of packs 1 -7 IA or 8). I each 8. 9 and 10 are required for complete 200 'f 200W 

professional amplifier. 
Total cost of individually purchased packs PSI 4001 E208.20 

PSI 4002 £217.60 

SPECIAL PRICES 
FOR 

COMPLETE KITS! 
PS 1 4001-£187.50 
PS 1 4002 -£196.90 

PSI 4002 STUDIO MODEL 

TRANSCENDENT 2000 
SINGLE BOARD SYNTHESIZER 

123 
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As featured in Electronics Today International (July, August 1978) 

Live performance synthesizer designed by consultant Tim Orr 
(formerly synthesizer designer for EMS Ltd) and featured as a 

constructional article in Electronics Today International, the 
TRANSCENDENT 2000 is a 3 octave instrument transposable 2 
octaves up or down with portamento, pitch bending, a VCO with 
shape modulation, a versatile VCF with both low and high pass 
outputs and a separate dynamic sweep control, a noise generator 
and an ADSR envelope shaper. There is also a slow oscillator and 
a new pitch detector amongst its many features. 

Kit includes fully finished metalwork, fully assembled solid teak 
cabinet and really is complete - right down to the last nut and 
bolt! Virtually everything is on one circuit board and construction 
is so simple it can be built easily 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 between £500 and £7001 

COMPLETE KIT 
ONLY £172.00 ! 

Wireless World Designs: Full kits are not available for the projects below but PCBs and component sets are stocked. Further 
details of these and other packs are in our Free Catalogue. 

30W Belley Amplifier 
BAIL Pk 1 F /Glass PCB 
BAIL Pk 2 Resistors Capacitors 
BAIL Pk 3 Semiconductors 

Linsley -Hood Low Distortion Oscillator. 
LDO Pk 1 Fibreglass PCB 
LOO Pk 2 M Resistors. capacitors 
LDO Pk 3 Semiconductors 

E. F. Taylor Pre -Amplifies 
EFTP Pk 1 Fibreglass PCB (stereo) 
EFTP Pk 2 M O Res caps (stereo) 
EFTP Pk 3 Semiconductors (stereo) 

Regulated Power Supply for Bailey Amplifier 
E1.00 6OVS Pk 1 F /Glass PCB 
£2.35 60V5 Pk 2 Resistors, Capacitors 
E4.70 6OVS Pk 3 Semiconductors 

6OVS Pk 6A Toroidal transformer 

Stuart Tope Recorder 
£1.65 TRRC Pk 1 Replay Amp Fi G PCB (stereo) 
E2.60 TRRC Pk 1 Record Amp F G PCB (stereo) 
£3.90 TROS Pk 1 Bias/ Erase F G PCB (stereo) 

£1.45 
E3.20 
E4.20 

Improved stereo decoder 
(as described in April 1 978 W.W I 

F /Glass PCB. M.O,Res, Caps. Cermet 
presets IC. IC socket. 

SQ QUADRAPHONIC DECODERS 
These state -of- the -art circuits described by CBS are offered as kits of superior quality with 
close tolerance capacitors. metal oxide resistors and Fibreglass PCBs designed for edge 

£0.85 connector insertion Further information on these kits is given in our FREE CATALOGUE 
E2.20 M1 Basic matrix decoder E5.90 
E3.10 L1 Full logic decoder E17.20 
E8.80 L2A Full logic decoder with variable blend £22.80 

OA As L2A but with high performance discrete component front end E30.10 
(or with carbon film resistors) £25.90 

SQM1.30 Decoder complete with 30W rear channel amplifiers Complete kit matches 
T30 +30 amplifier E40.75 

£1.30 
f 1.70 
E1.20 

6.30 LOOK OUT for the 
CHROMATHEQUE 5000! 
,: hnn,rel hyfn,ny control system - ETI December issue 

EXPORT A SPECIALITY! Our Export Department can readily despatch orders of any size to any country in the world. Some of the countries to 
which we sent kits last year are shown in this advertisement. To assist in estimating postal costs our catalogue gives the 

weights of all packs and kits This will be sent free on request. by airmail, together with our "Export Postal Guide" which givescurrent postage prices. There is no minimum order charge. Prices 

same as for U.K. customers but no Value Added Tax charged. Postage charged at actual cost plus 50p documentaton and handling. Please send payment with order by Bank Draft, Postal 

Order, International Money Order or cheque drawn on an account in the U.K. Alternatively for orders over E500 we will accept Irrevocable Letter of Credit payable at sight in London. 

Value Added Tax not included in prices 
UK Carriage FREE 
PRICE STABILITY: Order with confidence! Irrespective of any price 
changes we will honour all prices in this advertisement until December 
31st, 1978. if this month's advertisement is mentioned with your order. 
Errors and VAT rate changes excluded 
U.K. ORDERS: Subject to 12Y2 %' surcharge for VAT (i.e add r/ to the 
price). No charge is made for carriage. or current rate if charged. 
SECURICOR DELIVERY: For this optional service (U.K. mainland only) 
add £2.50 NAT inclusive) per kit. 
SALES COUNTER: If you prefer to collect your kit from the factory, call 
at Sales Counter (at rear of factory). Open 9 a.m. -4.30 p.m. Monday - 

Thursday 

QUALITY: All components are brand new first grade full specification guaranteed devices. All resistors 
(except where stated as metal oxide) are low noisé carbon film types. All printed circuit boards are fibreglass. 
drilled roller tinned and supplied with circuit diagrams and construction layouts. 

FOR FURTHER INFORMATION PLEASE WRITE OR 

TELEPHONE FOR OUR FREE CATALOGUE 

POWERTRAN ELECTRONICS 
PORTWAY INDUSTRIAL ESTATE ANDOVER 
ANDOVER HANTS SP10 3NN (0264) 64455 
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TTLs by TEXAS 
7400 13p 
7401 14p 
7402 14p 
7403 14p 
7404 17p 
74SO4 110p 

7405 16p 
7406 32p 
7407 32p 
7408 19p 
7409 19p 
7410 15p 
7411 24p 
7412 20p 
7413 30p 
7414 
7416 27p 
7417 27p 
7420 17p 
7421 40p 
7422 220 
7423 34p 
7425 30p 
7426 40p 
7427 34p 
7428 
7430 17p 
7432 30p 
7433 40p 
7437 36p 
7438 
7440 17p 
7441 74p 
7442A 80p 
7443 112p 
7444 112p 
7445 100p 
7446A 93p 
7447A 980 
7448 Sep 
7450 17p 
7451 17p 
7453 17p 
7454 17p 
7460 17p 
7470 36p 
7472 30p 
7473 340 
7474 30p 
7475 36p 
7476 36p 
7480 
7481 100p 
7482 84p 
7483A 80p 
7484 100p 
7485 110p 
7486 
7489 210p 
7490A 33p 
7491 80p 
7492A 460 
7493A 33p 
7494 840 
7495A 70p 
7496 15p 
7497 180p 
74100 130p 
74104 B5p 
74105 65p 
74107 34p 
74109 55p 
74110 550 
74111 700 
74116 200p 
74118 130p 
74119 210p 
74120 110p 
74121 28p 
74122 48p 
74123 55p 
74125 550 
74126 600 
74128 75p 
74132 75p 
74136 750 
74141 70p 
74142 200p 
74145 
74147 190p 
74148 1500 
74150 100p 
74151A 70p 
74153 70p 
74154 100p 
74155 90p 
74156 110p 

74157 70p 
74159 1900 
74160 1000 
74161 í00p 
74162 100p 
74163 í00p 
74164 120p 
74165 130p 
74166 140p 
74167 200p 
74170 240p 
74172 720p 
74173 120p 
74174 93p 

74175 Up 
74176 90p 
74177 90p 
74178 160p 
74180 93p 
74181 200p 
74182 90p 
741844 150p 
74185 1500 
74186 700p 
74190 100p 
74191 1000 
74192 IOOp 
74193 1000 
74194 1000 
74195 95p 
74196 96p 
74197 90p 
74198 150p 
74199 150p 
74200 £10 
74221 180p 
74251 1400 
74259 250p 
74265 900 
74278 290p 
74279 140p 
74283 190p 
74284 400p 
74285 400p 
74290 150p 
74293 150p 
74294 2001, 

74298 20017 

74365 150p 
74366 1500 
74367 120p 
74368 1600 
74390 2000 
74393 200p 
74490 225p 

74L3 8ER1E8 
74L500 18p 
741502 18p 
741504 20p 
741508 22p 
.741510 20p 
741211 40p 
741313 450 
741514 72p 
741S20 22p 
741522 28p 
741327 38p 
741530 22p 
741332 40p 
741547 90p 
741555 30p 
741373 500 
741374 40p 
741575 50p 
741S83 1100 
741585 1000 
741386 400 
741S90 800 
741393 60p 
7413107 450 
7415112 100p 
741S123 750 
7413124 180p 
741S132 1200 
74LS133 800 
7415138 600 
741S139 800 
741S151 1000 
7415153 800 
7415157 600 
7413158 120p 
7415160 130p 
7415161 1000 
7415162 1400 
7415163 110p 
7413164 1200 
74LS165 180p 
7415166 180p 
74LS173 1100 
7413174 110p 
7413175 1100 
7415181 320p 
741S190 1000 
7413191 1000 
7413192 1400 
7415193 1400 
7415195 140p 
7413196 1200 
7415221 1400 
7415240 1750 
7415241 175p 
741S242 1750 
741S243 175p 
7415244 1700 
741S245 1700 
741S251 200p 
7413253 140p 
7413257 1200 
7415258 1600 
7415259 175p 
7415273 130p 
7415279 1800 
7415298 249p 
7415324 200p 
7415373 

200p 7413374 195p 

4000 SERIES 
4000 15p 
4001 17p 
4002 17p 
4006 950 
4007 180 
4008 80p 
4009 40p 
4010 50p 
4011 170 
4012 180 
4013 50p 
4014 84p 
4015 04p 
4016 45p 
4017 80p 
4018 89p 
4019 45p 
4020 100p 
4021 110p 
4022 1000 
4023 22p 
4024 50p 
4025 20p 
4026 130p 
4027 500 
4028 84p 
4029 1000 
4030 55p 
4031 200p 
4033 180p 
4034 200p 
4035 110p 
4040 100p 
4041 80p 
4042 Bop 
4043 90p 
4044 90p 
4046 110p 
4047 100p 
4048 550 
4049 32p 
4050 49p 
4051 80p 
4052 80p 
4053 800 
4055 125p 
4056 1350 
4059 600p 
4060 115p 
4063 120p 
4066 550 
4067 4500 
4068 22p 
4069 20p 
4070 300 
4071 220 
4072 22p 
4073 22p 
4075 22p 
4076 107p 
4081 22p 
4082 22p 
4093 80p 
4094 120p 
4098 107p 
4411 E11 
4502 120p 
4503 70p 
4507 55p 
4510 990 
4511 1500 
4514 250p 
4516 1/00 
4518 1000 
4520 100p 
4528 1000 
4543 180p 
4553 4500 
4560 250p 
4583 90p 
4584 90p 
40014 90p 
40085 200p 
40097 
14411 Ell 
14433 E11 

INTERFACE 
ICs 
MC1488 100p 
MC1489 100p 
75107 150p 
75150N 200p 
75182 230p 
75324 3750 
75325 375p 
75451 72p 
75491,2 96p 
8726 200p 
8728 3000 
8195 150p 
8197- 1500 
811395 1400 
811596 140p 
81LS97 120p 
811598 14op 
9601 1000 
9602 220p 
9603 60p 

93 SERIES 
9301 160p 
9302 1750 
9308 316p 
9310 275p 
9311 275p 
9312 1600 
9314 1650 
9316 225p 
9321 2260 
9322 150p 
9334 225p 
9368 200p 
9370 2000 
9374 200p 

NEW IC -SFF 
96364 TV -CRT 
CONTROLLER 

Used with a few 
other ICs allows to 
change any TV set 
into a VDU for com- 
puting systems. 
28 pin DIL £14.50 

Data 50p +S.a.e. 

LINEAR I.CI 
AY 1-0212 
AV1-1313 668p 
AY1-1320 320p 
AY1-5050 211p 
AYS1315 

600p AYS1317 836p 
CA3019 800 
CA3046 70p 
CA3048 2250 
CA3080E 7244 
C43089E 2250 
CA3090A0 375p 
CA3130S 1000 
CA3140E 70p 
CA3160E 1000 
FX209 7500 
ICL7106 750p 
ICL8038 340p 
LM301An 300 
LM311 120p 
LM318 

200p LM324 700 
LM339 75p 
LM348 95p 
'LM377 175p 
'LM380 75p 
'LM381AN 160p 
'LM3895 1400 
LM709 380 
LM710 
LM725 3500 
LM733 1000 
LM741 220 
114747 7pp 
LM748 35p 
LM3900 70p 
LM3911 130p 
LM4136 1200 
'MC1310P 150p 
MC1458 55p 
MC1495L 400p 
'MC1496 1000 
'MC3340P 160p 

'MC3360P 120p 
'MFC40008 1200 
MK50398 750p 
NE531 130p 
11E540L 200p 
NE543K 225p 
NE555 25p 
NE556 
NE561B 42 
NE5628 4250 
NE565 1300 
NE566 155p 
NE567 175p 
NE571 426p 
004151 

400p 'SN76003N t75p 
'SN76013N 140p 
'SN76013140 120p 
'SN760235 1400 
'5576023ND 1200 
'SN76033N 175p 
3576477 250p 
SP8515 750p 
14A821 275p 
78A641B11 225p 
1114800 
78A81O 100p 
784820 90p 
100940 1760 
T0A1004 300p 
1DA1022 600p 
1042020 320p 
TL084 13Op 
012206 400p 
X02207 400p 
XR2211 
'XR2216 B675p 
XR2240 400p 
25414 90p 
ZN424E 135p 
ZN425E 400p 
ZN1034E 200p 
95H90 800p 

TRANSISTORS 
AC126 25p 
AC127/8 20p 
AC176 25p 
AC187/8 250 
AF116/7 30p 
AD149 70p 
AD161/2 45p 
BC107/8 110 
BC109 110 
'BC117 20p 
'BC147/8 9p 
'BC149 10p 
'BC157/8 10p 
'BC159 110 
1C169C 12p 
'BC172 12p 
BC177/8 17p 
BC179 18p 
'BC182/3 10p 

. 1BC184 110 
BC187 30p 
'6C212/3 110 
'8C214 12p 
BC461 380 
BC477/8 30p 
'BC516/7 50p 
BC54/B 160 
13C548C 16p 
'BC549C tSp 
'BC557B 16p 
'10559C 18p 
BCY70 18p 
BCY71v2 22p 
BD131/2 Sgp 
BD135/6 54p 
80139 Sap 
00140 50p 
80242 7Op 
BDY56 200p 
BF200 32p 
'8F244B 35p 
'BF2568 70p 
BF257/8 32p 
BF259 38p 
'BFR39 30p 
'BFR40 30p 
'BFR41 300 
'BFR79 30p 
'BFR80 30p 
'BFR81 300 
BFX29 30p 

BFX30 34p 
BFX84/5 30p 
8FX86/7 300 
8FX88 300 
BFW10 900 
BFY50 22p 
BFV51/2 22p 
BFY56 330 
BFY90 900 
BLY83 700p 
BRY39 450 
BSX19/20 20p 
BU104 2250 
'8U105 1900 
1BU108 250p 
BU109 225p 
'BU205 2000 
'BU208 200p 
'8U406 145p 
MJ481 1750 
MJ491 200p 
MJ2501 225p 
MJ2955 1000 
MJ3001 2250 
14JE340 85p 
MJE2955100p 
MJE3055 70p 
'MPF102 45p 
'MPF103/440p 
'P./PEI-OS/6 

MPSA06 30p 
'MPSA12 50p 
'MPSA56 32p 
1APSU06 830 
'MPSU56 78p 
0C28 130p 
0C35 130p 
'R2008B 200p 
'R20100 200p 
'TIP29A 
'TIP29C 550 
'TIP30A 48p 
'TIP30C 600 
'TIP31A 580 
TIP31C 620 
TIP32A 88p 
TIP32C 82p 
TIP33A 90p 
71P33C 114p 
TIP34A 115p 
TIP34C 160p 

TIP35A 225p 
TIP35C 290p 
TIP36A 270p 
TIP36C 
TIP41A 68p 
TIP41C 78p 
TIP42A 70p 
TIP42C 82p 
TIP2955 780 
TIP3055 70p 
'TIS43 34p 
'T1S93 30p 
'ZTX108 12p 
'ZTX300 13p 
'ZTX500 15p 
'ZTX502 18p 
ZTx504 300 
2N457A 2500 
25696 35p 
25697 250 
25698 45p 
257064 200 
257084 20p 
25918 450 
2N930 18p 
251131/2200 
251613 250 
251711 250 
252102 80p 
252160 120p 
2522194 200 
2N2222A 200 
2523694 16p 
252484 30p 
252646 500 
252904/5 250 
2529064 240 
2529074 30p 
'252926 9p 
2N3053 20p 
253054 65p 
2N3055 48p 
253442 140p 
253553 240p 
'253565 300 
'253643/4 48p 
'253702/3 12p 
'2N3704/5 12p 
'253706/7 14p 
'253708/9120 
'253773 300p 
'2N3819 25p 

'2N3820 50p 
2N3823 70p 
2N3866 90p 
2N3903/4 18p 
'253905/620p 
'2N4036 85p 
254058/9 12p 
'254060 12p 
'2144061/2 18p 

'2N4123/4 22p 
'2N4125/6 22p 
'2N4289 20p 
'2144401.327p 
2N4427 80p 
'254871 BOp 
'255087 27p 
'2N5089 27p 
'255172 27p 
255179 27p 
255191 83p 
255194 900 
'255245 40p 
'2N5296 550 
'255401 500 
'205457.880p 
'255459 40p 
'2N5460 400 
255485 44p 
'256027 48p 
256247 190p 
256254 1300 
256290 650 
256292 650 
35128 120p 
35140 1000 
35141 1100 
35201 110p 
35204 1000 
40290 250p 
40360 400 
40361/2 45p 
40364 120p 
40408 70p 
40409 650 
40410 650 
40411 3000 
40594 97p 
40595 1050 
40603 58p 
40673 75p 
40841 90p 
408712 90p 

DIODES 
'BY127 12p 
'0047 9P 
'OÁ81 13p 
'oÁ85 15p 
'oÁ90 9p 
'OÁ91 9p 
'0A95 9p 
'0A200 9p 
'OÁ202 10p 
1N914 49 
'1N916 7p 
'1N4148 4p 
154001/2 50 
1N4003/4 6p 
154005 Bp 
154006/7 7p 
155401/3 14p 
155404,7 19p 
15920 1Op 

'ZENERS 
2 7V-33V 
400m W 9p 
1W 15p 

HEAT SINKS 
For T0220 Volt- 
age Regs 
Tani rs n 22p 
For T05 12p 

MIDGE 
RECTIFIERS 
'1A 50V 21p 
'lA 100V 22p 
'tA 400V 30p 
'tA 600V 340 
'2A 50V 300 
'2A 100V 350 
'2A 400V 45p 
'34 200V 900 
'3A 600V 72p 
4A 100V 950 
4A 400V 1O0p 
6A 50V 900 
6A 100V 1000 
6A 400V 120p 
10A 400V 

2 
25A 400V 

400p 

TRIACS 
PLASTIC 
3A 400V 60p 
3A 500V 8Sp 
6A400V 70p 
6A 500V 88p 
8A 400V 75p 
84 500V 95p 
12A400V 85p 
12A 500V 1O5p 
16Á400V 110p 
16A 500V 130p 
128000 120p' 

THYRISTORS 
IA 50V 60p 
14.400V 75p 
1A 600V 85p 
3A 400V 900 
8A 600V 140p 
1 2A 400V 1600 
160 100V 1600 
164400V 180p 
164 600V 2200 
81.106 110p 
C1060 450 
'MCRIOl 36p 
253525 1200 
254444 1400 
'255060 34p 
'2N5064 40p 

PLEASE SEND 
F4E FOR FULL 
LIST 

VAT RATES. 
All items at 8, 
except marked ' 

are at 

121/23a 

VOLTAGE REGULATORS 
Fixed MANIA TO-220 

IA +or 
5V 7805 90p 7905 1000 
12V 7812 80p 7912 1000 
15V 7815 90p 7915 1000 
18V 7818 90p 7918 1000 
24V 7824 SOp 7924 1000 

10OmA TO.92 
5V 78105 36p 79105 Bop 
12V 78L12 36p 79L12 80p 
15V 78L15 35p 79115 Bop 

OTHER REGULATORS 
LM309K 135p TBA6258 120p 
LM317T 200p 71430 850 
184323K 825p 78H05KC 6750 
184723 37p 78MGT2C 135p 

OPTO-ELECTRONICS 
2N5777 45p OCP71 130p 
ORP12 90p ORP60 9Dp 
ORP61 90p TIL78 70p 
LEDS 
0125 02" 
TIL321.R. 750 TIL220 Red 16p 
T11209 Red 13p T1L222 Gr 18p 
TIL211 Gr 20p TIL228 Red 22p 
TIL212 Ve 25p MV5491 TS 120p 
TIL216Re0 18p C6pr 3p 

DISPLAYS 
3015F 2000 FND500 120p 
DL704 140p FND507 12Op 
DL707 Red 140p TIL311 6000 

707Gr 140p TIL312/3 110p 
D17471144 225p T4321/2 1300 

747 Gr 225p TIL330 140p 
FND357 1200 

MEMORIES 
2102 1OOp 
21022 120p 
21021 -4 140p 
21078 600p 
2111 -1 325p 
2112 -2 300p 
2114 12000 
5101 5107. 
6810 350p 
ROM /PROM 
745188 225p 
745287 400p 
745387 4000 
93427 400p 
93436 6500 
93446 650p 

CPUs 
4040a 6700 
6502 1200p 
6800 9000 
6801 TBA 
80804 6500 
EPROMS 
1702A 600p 
2708 900p 
2716 2500p 
4702 900p 

UARY 
AV-3-1015P 550p 
AY.5-1013P 4000 
TMS6011NC 400p 

CHARACTER 
GENERATOR 
MCM6576 7500 
RO -3 -2513 U.C. 600p 
R0.3-25131C 550p 
SN74S262AN 13800 

OTHER 
3205 320p 
3245 400p 
4201 3900 
4289 970p 
4801 500p 
6820 600p 
6850 7000 
'8205 320p 
8212 225p 
8216 225p 
8224 4000 
8228 5250 
8251 700p 
8253 1200p 
8255 5500 
8257 110Op 
..259 14000 
MC14411 11000 

SUBMINIATURE 
SWITCHES 

Toggle 

SPST 51p 
SPOT 53p 
DPOT 550 

Push to make 
(Red. Green. Yel., Black) 15p 
Push to break 
(Black only) 25p 

CRYSTALS 
100KHz 3000 
1MH/ 370p 
3.2768MHa 3500 
10 7MH, 3500 
27 135M112 300p 

EDGE BOARD 
CONNECTORS 

0.156" Solder Tail 
2 x 10 way 85p 
2 x 15 way 10Op 
2 x 18 way 120p 
2 x 22 way 135p 
2 x 25 way 160p 

LOW PROFILE DIL SOCKETS BY TEXAS 
8 pin l 1p 18 pin 25p 24 pin 33p 

14 pin 12p 20 1,,n 280 28 Pin 42p 
16 pin 13p . 2 lan 30p 40 pin 51p 

WIRE WRAP SOCKETS 
8 pin 30p 24 pm 80p 

14 pin 40p 28 pin 100p 
16 Pin 560 40 pin 120p 

CARBON FILM RESISTORS 5% HIGH STABILITY, MINIATURE. 
'AW 100 -IMO E127p/ pack of 5 (one value) 100 +E1.10 lone value), 'hW 100 -10M0 El25p /pack of 3 (one 
value). 100+ El .40 one value). Quantity prices available on request. 

ELECTRONIC ORGAN SYSTEM (as currently featured). 
All parts (except PCB E01 & PCB E02) available as a kit at specially reduced VAT inclusive prices. 
Please send s.a.e, for details. 

Please add 25p p &p & VAT at appropriate rates. 

Government, Colleges, etc. Orders accepted. 

CALLERS WELCOME Mon -Fri. 9.30 -5 30 
Saturday 10 30 -4 30 

TECHNOMATIC LTD. 
17 Burnley Road, London NW10 
(2 minutes Dollis Hill tube station) (ample street parking) 
Tel: 01-452 1500 Telex: 922800 

¿arsho// 
88- 108MHz in : AF out 

VHF F111 TUIIERSET 
The long experience of Larsholt Electronics is reflected 
in this superbly engineered VHF Band II varicap FM 
tunermodule. (As used in the Signalmaster Mk8). 

The four stage frontend employs dual gate MOSFET 
transistors for both RF and Mixer stages, providing 
the 7252 with a luV sensitivity for 30dB S/N (m). 
The IF uses a dual ceramic IF filter, and provides 
all usual HiFi functions, of tuning meter drives, 
muting, AFC and AGC. THD is only 0.1% 

Special frequency options are available for OEM 
use, where the high standard of Larsholt construction 

is frequently employed in sound distribution systems 

1 -9: £26.50 + 12.5% VAT (£29.81) PP 25p 
Further details of this and other Larsholt products in Catalogue (40p) 

ex- stock, from: 
7252 

Ambit international, 2 Gresham Road, Brentwood, Essex. tel(0277) 216029 
WW-078 FOR FURTHER DETAILS 

www.americanradiohistory.com

www.americanradiohistory.com


WIRELESS WORLD. NOVEMBER 1978 125 

*et\ 146 

Electronic Brokers Ltd Ito° 
Visit us at the EPG 

Exhibitions at: 

Bloomsbury Centre Hotel. 
London. 10th. 11th and 
12th October. 1978 

Post House Hotel. 
Southampton, 25th and 
26th October. 1978 

The Test Equipment People 

AC Voltmeters 

Electronic 

Multimeters 
ADVANCE 
VM77E Transistorised Voltmeter 10Hz- 
6Mz. 1 mV -300V I /P Z 10M Ohms 

£130.00 

AIRMEC 
301A RF Valve Voltmeter 100Hz- 
900MHz 3000V-300V £330.00 

BOONTON 
91H RF Valve Voltmeter 20KHz- 
1200MHz. 1000V 300V £415.00 

BRADLEY 
112R Millivoltmeter 3mV -300mV 1 

300MHz Battery operated £375.00 

BRUEL & KJAER 
2409 Electronic Voltmeter 2Hz- 200KHz. 
l OmV -1000V True RMS .. £245.00 

HEWLETT PACKARD 
400F AC Voltmeter 20Hz -4MHz 1000 V- 

300V £235.00 
411A RF Millivoltmeter 500KHz -1GHz 
10mV -10V ... £395.00 

PHILIPS 
PM.2503 Electronic Multimeter AC /DC 
Voltage and Current E90.00 

ROHDE & SCHWARZ 
U.R.V. RF Voltmeter 1KHz- 2400MHz 
with 50 Ohms insertion unit 20mV -10V 

£235.00 
SIGN 
AM324 AC Voltmeter 15Hz- 500Khz 

1 mV -300V £60.00 

Analogue 

Multimeters 
AVO 
Model 7 
Model 8 
Test Set No. 1 

Precision Ave 
Leads. Prods. clips for Avos 

PHILIPS 

£40.00 
£55.00 
£65.00 
£45.00 

E4.95 

PM 2412 AC /DC Volts & amps 40K 
£80.00 Ohms /V 

Analysers 
BRUEL & KJAER 
2112 AF Spectrometer 22Hz 45KHz 

£650.00 

HEWLETT PACKARD 
332A Distortion Analyser 5Hz- 600kHz. 
0 1% 100% also AM detector £495.00 
333A Distortion Analyser 5Hz- 600kHz 
0. 1%-100% also Auto Null £515.00 

I =NI 

RACAL 
409 Modulation Meter 3- 1500MHz. AM 
& FM £345.00 

ROGERS/SIGN 
DM.344 Distortion Meter 20Hz -20KHz 

£230.00 

TEKTRONIX 
1L5 Spectrum Analyser Plug In 10Hz- 
1 M Hz £850.00 
1L10 Spectrum Analyser Plug In 1 - 

36MHz £750.00 
1L30 Spectrum Analyser Plug In 
925MHz- 10 .5GHz £1200.00 
11.40 Spectrum Analyser Plug In 1 5- 
12.4GHz £1275.00 

T.E.S. 
D.566B Distortion Meter 10Hz -1 MHz 
0 03 to 100 % £305.00 

MARCONI 
INSTRUMENTS 
T.F. 791D Deviation Meter 4-1024MHz. 
Des 10Hz- 125KHz £195.00 

Attenuators 
GENERAL RADIO 
874 GA Variable Art entuator 100MHz- 
4GHz 0 120d 50 Ohms £120.00 

MARCONI 
INSTRUMENTS 
TF.1073A Series Step Attenuator DC- 
100MHz 0 100d 50 or 75 Ohms 

£75.00 
TF.2162 Step Attenuetor DC -1 MHz. 
0 -1 1 1 dB 600 Ohms. £120.00 

ROHDE & SCHWARZ 
RBD Attenuetor BN 33662/60 DC- 
600MHz. 20dB 60 Ohms . £40.00 
DPR Step Attenuator BN 18042/60 
DC- 300MHz 0 100d 60 Ohms £90.00 

ROHDE & SCHWARZ 
RBD UHF Attenuator BN33661 /50 DC- 
7 4GHr 10dB, 50 Ohms E55.00 

Bridges 
MARCONI 
INSTRUMENTS 
TF.2701 In Situ Universal Bridge 

£395.00 
TF.1245 'Q' Meter Supplied with 
TF.1248 Oscillator 40KHz -50MHz 

£625.00 

WAYNE KERR 
B.221 (CT.530) Univ. Bridge 0. 1% accu- 
racy £275.00 
0.221 Low Impedance Adaptor for use 
with B 221 £75.00 
B.521 (CT.375) Univ. Bridge 1% accu- 
racy £120.00 

Calibration 

Equipment 
HEWLETT PACKARD 
7408 DC Voltage Source & Differential 
Voltmeter £850.00 

A copy of our trading conditions is available on request 

7418 DC Voltage Source & AC /DC 
Differential Voltmeter £975.00 

FLUKE 
9316 True RMS Differential Voltmeter 
10Hz- 1MHz.0.01V -1100V £1,050.00 
883AB. AC /DC Differential Voltmeter 
1mV -1100V £975.00 

184 Time Mark Generator £275.00 
191 Constant Amplitude Generator 

£375.00 
2901 Time Mark Generator £400.00 
2101 5nS Pulse Generator - £525.00 

Digital 

Counters 
ADVANCE 
TC.14 Frequency Counter DC- 250MHz. 9 
digit .. . £295.00 
TC.15 + TC.15P1 Counter & Plug In 
DC- 500MHz. 9 digit. 10mV sensitivity 

£495.00 
TC.16 Frequency Counter 5Hz -80MHz 

£110.00 
TC.17 or TC.17A Time Counter Freq 
period. Period Average. Pulse width count 
DC -80MHz £195.00 
TC.21 Time Counter Freq. Time Period. 
Count Pulse width 2Hz -10MHz £195.00 
TC.22 Time Counter DC- 100MHz 

£275.00 
FLUKE 
1900A opt. 01 5Hz -80M Hz. 25mV Sen- 
sitivity with battery option £215.00 
1941A Industrial Counter / Totaliser 
5Hz -40MHz .. £120.00 
1980A Communications Counter 5Hz - 

515MHz. 15mV sensitivity 6 digit. Battery 
operated £295.00 

PHILIPS 
PM.6612 Timer Counter 10Hz -80MHz 9 
digit display £405.00 
PM.6615 Timer Counter 10Hz -1 GHz. 
10mV sensitivity £795.00 
PM.6620 Timer Counter DC- 45MHz. 
50mV sensitivity £395.00 
PM.6625 Timer Counter DC -1GHz. Sen- 
sitivity 2OmV LF I / P l OmV RF I/ P 9 digit 

£1,010.00 
PM.6661 Frequency Counter 10Hz- 
80MHz. 2OmV sensitivity. 8 digit £185.00 

PHILIPS 
PM.6630A Timer Counter DC- 160MHz. 8 
digit Display .... £600.00 
PM.6645 Frequency Counter 30Hz- 
512MHz. 5mV sensitivity £710.00 

RACAL 
836 Timer Counter DC -32MHz £250.00 
9838 Timer Counter DC- 100MHz 10mV 
sensitivity 6 digit £285.00 
9905 Universal Timer Counter DC- 
200MHz. Sensitivity 10mV into 1M Ohm 8 
digit display £275.00 

ELECTRONIC BROKERS LIMITED 
49 -53 Pancras Road, London N W 1 

Tel. 01 -837 7781. Telex: 298694 
Hours of Business: 9 a.m. -5 p,m. 
Mon. -Fri.: closed lunch 1 -2 p.m. 

ADD 8 °G 

2QB VAT 
TO ALL 
PRICES 

Carriage and Packing charge extra on all 
items unless otherwise stated. 
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DYNAMCO 
7100 Dual Trace Portable Oscilloscope 
with 1Y2 and 1X2 modules DC -30 MHz 
10mV- 20V /dw Full delayed sweep 

£350.00 
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Electronic 
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51' "` 
Digital 

Voltmeters 

I Multimeters 
ADVANCE 
DMM2 Digital Multimeter 31/2 digit 

£95.00 
DRM6 Two R.M.S. DVM 41/2 digit. scale 
1999 1Or V -1KV 100 V resolution. 
Frequency range DC -1MHz .. £295.00 

HEWLETT PACKARD 
3490A DM 51/2 digit. scale length 120000. 
AC Volts 1 V -1 kV 100V resolution. DC Volts 
100mV -1 kV, 1p V resolution. Resistance 
100 Ohms -10M Ohms, 1M Ohms resolu- 
tion. Full auto -ranging and variable sample 
rate. Self check facility £595.00 
34702A DMM C/W 34740A Display 
41/2 digit AC /DC & Ohms £295.00 

PHILIPS 
PM2424 DMM 4 digit £300.00 
PM.2443 DC DVM 41/2 digit, scale length 
19999 £430.00 
PM2513 D.M.M. 31/2 digit .. £90.00 
PM.2513A DMM 31/2 digit. scale length 
1999 £95.00 
PM.2522 DMM 31/2 diga £175.00 

S.E. LABORATORIES 
SM210 DC DVM 4 digit, scale length 
9999 100mV -1 kV, 100 V resolution 

£365.00 
SM214 AC -DC DVM 51/2 digit. scale 
length 10999. SC -DC Volts 1 1V-1 1 kV, 
100 V resolution £400.00 

SCHLUMBERGER 
A243 Digital Voltmeter 51/2 digit. 10 V 
resolution Autoranging DC & AC (mean) & 
Ohms .... £875.00 

Miscellaneous 
R.F. Accessories 

HEWLETT PACKARD 
1100A Delay Line £75.00 
8431A Pass Band Filter 2 -4GHz. 50 Ohms 

£75.00 
8436A Pass Band Filter 8- 12.4GHz. 50 
Ohms £75.00 
8732A Pin Modulator 1 8 -4 5GHz 50 
Ohms £100.00 
87348 Pin Modulator 7 0 -12 4GHz 50 
Ohms £100.00 

ROHDE & SCHWARZ 
ZDP Reflectometer ''(1(1.4 200MHz 50 
Ohms £70.00 
ZPW Directional Coupler 380 1000MHz 
54-) Ohms E75.00 

Oscillosco es 
COSSOR 
CDU 150 Dual Trace Oscilloscope DC- 
35MHz 5mV20V /do, Full delayed sweep 
Long persistence CRT £450.00 
4000 Dual Trace Oscilloscope DC -50 
MHz 5mV -10V /div Full delayed sweep 
Unused £495.00 

49 -53 Pancras Road, London NW12QB 
Tel: 01 -837 7781 

7500 Dual Trace Portable Oscilloscope 
DC -40MHz 10mV -20V, div Full delayed 
sweep. Unused £495.00 

HEWLETT PACKARD 
1848 Storage Scope Rack style,variable 
persistance, c/w 1808A Dual Channel 
Vertical Amp, DC75MHz. 1825 Time 
base and Delay Generator, UNUSED 
CONDITION - BARGAIN £1,800.00 

PHILIPS 
PM.3240 Dual Trace Portable 
Oscilloscope DC- 50MHz. 5mV -2V /div. 
Full delayed sweep. From £950.00 
PM3010 Miniature Scope DC5MHz Dual 
Trace. Battery /Mains operation. Light- 
weight 1.8 Kg £325.00 
PM3230 Duel BOOM Scope DC110MHz. 
20mV /div, TV frame and Sync separator 

£155.00 
PM3260E Portable Scope DC120MHz. 
5mV /div Delayed Sweep. Dual Trace 

£1,300.00 

S.E. LABORATORIES 
SEM 121 Six Channel Display Monitor 
DC-2kHz 20mV , cm £350.00 

SOLARTRON 
CD.1400 Dual Trade Oscilloscope with 2 
off CX1441 and 1 off CX1443 modules. 
DC -15MHz 10mV -50V /div. 0 50 S -0 5S 
div £180.00- £205.00 

TEKTRONIX 
531A Bench Oscilloscope with Dial trace 
vertical Plug -In unit CA. DC -13 5MHz 
Sensitivity 50mV -20V /div. £290.00 
647A Bench Oscilloscope with Dual trade 
vertical Plug -in unit 10A2A and delayed 
time base plug-in unit 11B2A DC- 100MHz 
Sensitivity 10mV -20V /div. £1,200.00 
585A Bench Oscilloscope with Dual trace 
vertical Plug -in unit 82 DC -80MHz Sen- 
sitivity 10mV -50V dw . £775.00 
547 Bench Oscilloscope with dial trace 
vertical Plug -in unit 1A1 DC- 50MHz. Sen- 
sitivity 5mV- 20V /dry £775.00 
5456 Bench Oscilloscope with Dual trace 
vertical Plug-in unit CA DC -24MHz Sen- 
sitivity 50mV to 20V idly £425.00 
543B Bench Oscilloscope with Dual trace 
vertical Plug -in unit CA £350.00 
575 Transistor Curve Tracer £400.00 
556 Dual Beam Scope (Mainframe) DC- 
50MHz dependent on choice of Plug -ins 

£325.00 
555 Dual Beam Scope (Mainframe) DC- 
33MHz wide choice of Plug -ins £300.00 
432 Portable Scope Dual Trace 
DC125MHz 1 mV - Div. SUPERB CONDI- 
TION. QUANTITIES AVAILABLE £495.00 

itrimAiiiiimoomm 

TELEQUIPMENT 
D.83 50MHz Oscilloscope c/w V4 6 
S2A Plug -ins DC-50MHz Delayed sweep 

£610.00 
A copy of Our trading conditions is available upon request 

Carriage and packing 
charge extra on all 
items unless otherwise 
stated 

Oscilloscope 

Probes 
PROBES 
EB90 X1 Probe Kit DC -20MHz 1 5 mtr 
cable 40pF I/P cap 500V DC max work- 
ing BRAND NEW £9.00 
EB91 X10 Probe Kit. DC -80MHz 1.2 mtr 
cable I/P Z 10M Ohms paralleled by 
10 8pF Compensation 1 5 -50pF. BRAND 
NEW E11.00 
EB95 X1 and X10 Switched Probe Kit. 
DC -15MHz in X1. DC -80MHz in X10. I/P Z 
10M Ohms paralleled by 10.80 in X10. 

t 2 mtr cable BRAND NEW E15.00 

GREENPAR 
GE81500/2 X1, X10 Probe Kit. DC- 
200MHz 10M Ohms I -P resistance. Com- 
pensat on 15 50p UNUSED E27.00 

Power Meters 
HEWLETT PACKARD 
430C RF Power Meter with 4778 Ther- 
mistor Mount 10MHz-10G Hz 100mW 

£225.00 

MARCONI 
INSTRUMENTS 
TF 893A AF Power Meter 20Hz- 35KHz. 

1 mW 10W I P Z 2.5 Ohms -20K Ohms 
£185.00 

TF.1020A Series RF Power Meter DC- 
250MHz 50 -100W FS or 150 -300W FS. 

P 2 75 Ohms on 50 -100W model, 50 
Ohms on 150-300W model. 

From £105.00 

T.E.S. 
MU964 AF Power Meter 20Hz-50KHz. 
1 mW 1 OW I P Z 2 5 Ohms -20K Ohms 

£175 -00 

Pulse 

Generators 
ADVANCE 
PG.528 Modular Pulse Generator 0 1 Hz- 
30M Hz c/ w 2 x P3, 3 x P2. P4. P5. P1 

£700.00 
PG59 Dual Output Pulse Generator 
(CT600) 1Hz -10MHz £595.00 

PHILIPS 
PM5704 TTL Pulse Generator with 
P.S.U. 0 1Hz -10MHz TTL 0/P will drive 
up to 30 gates £250.00 
PM5712 Pulse Generator 1Hz- 50MHz. 
Variable delay, width single or double pulse 
Base line offset £525.00 
PM5715 Pulse Generator Similar spec to 
PM 5712 but with variable rise and fall times 

£575.00 
PM5770 Pulse Generator 1Hz- 100MHz 
Variable delay, width, rise and fall time 
Single or double pulse base line offset 

£790.00 
PM5775 Pulse Generator 1Hz- 100MHz 
Variable delay width rise and fall time 
Single or double pulse. base line offset 

£800.00 
PM5776 Pulse Generator Same spec. as 
PM5775 but dual 0/P £900.00 

Please note: All instruments offered 
are secondhand and tested and 
guaranteed 12 months unless 
otherwise stated 

Hours of business: 9a.m. -5p.m. Mon. -Fri. Closed lunch 1 -2p.m. 
WW - 132 FOR FURTHER DETAILS 

www.americanradiohistory.com

www.americanradiohistory.com


Brokersltil 127 
01011 

The Test Equipment People otatiat"- 
Radio 

Receivers 
EDDYSTONE 
730 /lA Communication Recivár 
480KHz -30MHz in 5 ranges, BFO, noise 
limiting, AF filter, AVC, RF /gain, S Meter 

£175.00 
730/4 Communications Receiver 
480KH- 30MHz, 5 Bands. BFO, noise 
limiting, AVC, RF gain, AF filter. UNUSED 
CONDITION £275.00 
880 Communications Receiver 500kHz- 
30.5MHz in 1MHz wavebands. BEO, AGC, 
RF -IF gain, noise limiting, AF filter, S Meter 

£325.00 
770R VHF Receiver 19MHz- 165MHz in 6 
ranges. AM F M demod. Muting, noise 
limiting, IF gain, S meter £225.00 

RACAL 
RAI17E Communications Receiver 1- 

30MHz MHz and KHz tuned separately. 
Selectivity 100Hz -13kHz in 6 ranges. BFO. 
AVC. Noise limiter, RF /IF gain, S meter 

£375.00 

Recorders 
ADVANCE 
Omniscribe 5000 Strip Chart Recorder 1 

and 2 pen models available. Please contact 
us for full details on modules and main 
frames From .. . £200.00 

HOUSTON 
INSTRUMENTS 
6520 VT Recorder . £450.00 

PHILIPS 
PM8110 Mini Single Channel Chart 
Recorder Sensitivity 10mV -10V full span. 
Chart width 12cm. Chartspeed 5 and 
20mm min £300.00 

RECORD 
3" Paper Width Recorder with 500 µA 
sensitivity FS. Left -hand zero. 1 and 6 per 
hour chart speed E75.00 

YOKAGAWA 
3047 Two Channel Chart Recorder Scan 
width 250mm. Sensitivity 0.5mV -100V. 
Speeds 60cm /min to 2cm /hr. £530.00 

Signal Sources 
ADVANCE 
HIE LF Sine /Square Oscillator 15Hz- 
50kHz Sino Square £75.00 
J2E L.F. Oscillator 15Hz -50kHz £90.00 
J3L.F. Oscillator 10Hz- 100kHz £150.00 
J4 L.F. Oscillator 10Hz- 100kHz £135.00 
SG67A Wide Range Oscillator 1 Hz -1 M H z 

sine or square wave £95.00 
SG88A Low Distortion Oscillator 1 5Hz- 
150kHz Battery operated. Distortion less 
than 0.01 /. £150.00 

HEWLETT PACKARD 
202H AM /FM Signal Generator 54- 
216MHz. From . £495.00 
6080 VHF Signal Generator 10- 420MHz. 
From £495.00 
612A U.H.F. Signal Generator 540 - 
1230MHz. From £950.00 
616A U.H.F. Signal Generator 1.8- 
4.2GHz £550.00 
626A S.H.F. Signal Generator 10- 
15.5GHz £500.00 
608E A.M. Signal Generator 10- 480MHz 

£675.00 

MARCONI 
INSTRUMENTS 
TF.801 D/1 AM Signal Generator 
10kHz- 470Mhz £400.00 
TF.995A/5 AM /FM Signal Generator 
1.5MHz- 220MHz £380.00 
TF995B/2 AM /FM Signal Generator 
200KHz- 220MHz £675.00 
TF1080 AM Signal Generator 450 - 

1250Mhz From £400.00 
TF1066B/1 AM /FM Signal Generator 
10- 470MHz £625.00 
TFI0668 /6 AM /FM Signal Generator 
10-470MHz £675.00 
TF1101 R -C Oscillator 20Hz- 200kHz. 
1mV -20V into 600 Ohms. Metered 0/P 

£125.00 
TF1370A R -C Oscillator 10Hz -10MHz 

£245.00 
TF2000 AF Oscillator 20Hz -20kHz 

£325.00 
TF2002 AM Signal Generator 10kHz- 
72MHz .. £675.00 
TF.2005R Two Tone AF Signal Source 

£350.00 
TF2100 AF Oscillator 20Hz -20kHz 

£ 150.00 

MUIRHEAD 
D890A L.F. Decade Oscillator 1Hz- 
111.1kHz £280.00 

PHILIPS 
PM5125 Sine /Square Oscillator 10Hz- 
1MHz £145.00 
PM5167 Function Generator 1MHz- 
10MHz Sine, square. + pulse. ramp, 
triangle. single shot with variable phase 

£875 
PM5105 LF Oscillator t 0Hz- 100kHz 

£156.00 
PM5324 AM /FM Signal Generator 
100KHz- 110MHz . £450.00 
PM5326 AM /FM Signal Generator 
100KHz- 125MHz Digital Readout ... 

£695.00 

ROHDE & SCHWARZ 
SBF Wide Band Oscillator BN40861 
10Hz -10MHz £230.00 
SMCB S.H.F. Signal Generator 1700 - 
5000MHz £450.00 
SMCC S.M.F. Signal Generator 4400 - 
8300MHz ... £500.00 
SMLR Power Signal Generator 
BN41001 100kHz -30MHz £350.00 

TELECOMMUNICA- 
TIONS 
SG5U Battery Operated F.M. Signal 
Generator 400- 480MHz £390.00 

SIGN ELECTRONICS 
S324 Low Distortion Oscillator 6Hz- 
60kHz Battery operated £90.00 

Sweep 

Generators 
KAY 
154C Sweeper Main Frame with 
PM76508 Plug -in Unit 50KHz- 110MHz 

£450.00 

MARCONI 
INSTRUMENTS 
TF1099 MF Sweep Generator 100KHz 
20MHz £175.00 

ROHDE & SCHWARZ 
Polyscop SWOB I Wideband Sweeper 
and Display 0 5- 400MHz £1,000,00 
Polyscop SWOB II Wideband Sweeper 
and Display 0.5- 1000MHz. From 

£1,450.00 
SWH LF Sweep Generator 50MHz 

£250.00 

TELONIC 
SM2000 Sweeper Main Frame with 
E -3M RF Plug -in Unit 530MHz -3. 1 2GHz 

£600.00 
SM2000 Sweeper Main Frame with 
LA-1M Plug -in 0.20kHz £200.00 
S -6 Plug -in Unit for SM2000 Main 
Frame 600- 1200MHz £250.00 
S-4M Plug -In Unit for SM2000 Main 
Frame 150- 500MHz . £200.00 
L -6M Plug -In Unit for ßM2000 Main 
Frame 50 -1 20MHz £200.00 
HD-1A Sweep Generator 400 -900M Hz 

£400.00 
SD -3 Sweep Generator 425- 930MHz 

£450.00 

HEWLETT PACKARD 
8690A R.F. Sweep Generator C W 
8693, 100 R F. Unit. 3.7 -8 3 GHz 5mV 
0/P into 50 ohms £1050.00 

Test Sets 
MARCONI 
INSTRUMENTS 
TF.1065A Transmitter/ Receiver Output 
Test Set £280.00 
TF.2332 AF Transmission Test Sat 
20Hz -20kHz ...... £425.00 
TF.2333 MF Transmission That Set 
30Hz- 560kHz , £600.00 
TF.2343 Quantization Distortion Tester 

. -. £400.00 
S.T.C. 
742828 White Noise Test Set 1 2kHz -4 5 
MHz £800.00 

WANDEL & 
GOLTERMAN 
3PS -1 Bead Pass Filter Centre frequen- 
cies, 70. 534. 1248 3886 and 12150 Hz 

E175.00 

SEND FOR NEW 80 
PAGE CATALOGUE 
Containing latest information 
on our stocks of test equip- 
ment, minicomputers, com- 
puter peripherals, stroboscopes 
and tachometers. 

Apply now on official company 
headed paper for your free 
copy. 
Private address applications 
please remit £1.00 
Airmail to overseas addresses, 
£2.00 

A copy of our trading conditions is available upon request 

49 -53 Pancras Road ADD 8% VAT I London NW1 2013 
TO ALL PRICES 

Tel: 01 -837 7781. Telex: 298694 
WW - 132 FOR FURTHER DETAILS 
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EASY BUILD SPEAKER DIY KITS 
Specially designed by RT -VC for cost - 

conscibus hi -fi enthusiasts, these kits 
incorporate two teak -simulate enclosures, 
two EMI 13" x 8" (approx.) woofers. two 
tweeters and a pair of matching crossovers. 

Supplied complete with an easy -to- follow 
'2800 circuit diagram. and crossover components. 

STEREO PAIR Input 15 watts rms, 30 watts peak, each unit. 
+ p & s £5.50 Cabinet size 20" x 11' x 9}" (approx.). 

SPEAKERS AVAILABLE WITHOUT CABINETS. 
It's the units which we supply with the enclosures illustrated 
Size 13" n 8" (approx.) woofer (EMI), f1700 per 
tweeter. and matching crossover components. stereo pair 
Power handling 15 watts rms. 30 watts peak. + p ö p £3.40 

BUILT AND READY TO PLAY 
SPEAKERS Two models - Ouo Ilb, teak veneer, 12 watts 
rms. 24 watts peak. iir x 13 ;" e 7 ;" ( approx.). 
Duo Ill. 20 watts rms. 40 watts peak, 21" e 13" x 14" appa 

PER PAIR 
Oso Ill £ 

PER PAIR Duo Ille C 17 p &pt650 52 pawsO 

EASY TO BUILD wont WEAKENS 
NOT TO SCALE 

RECORD 
PLAYER 
KIT 

for the D -I-O man who requires a stereo nit at a budget price, 

comprising ready assembled stereo amp. module. Garrard 

auto /manual deck with cueing device, precut and finished 

cabinet work. Output 4 wails per channel, f 1 9. a5 
phcmes socket and record /replay socket .7 
ircWáng 2 SPHERICAL 14111 speakers p&p (4.05 

AM /FM STEREO TUNER AMPLIFIER CHASSIS COMPLETE. 
Ready built Designed in a slim! orm for compact, modem installation 
Roary Controls Vol On /OH. Bau. Treble, Balance 
Push Bensons for Gram. Tape VHF. MW. LW and 5 button rotary 
selection switch 
Power Supply Selenium Bridge - 35V DC from 210250V AC. 
50Hz. 
Aerial ferrite 8" c 4" buds Into chassis for LW and MW plus Ilymg 
lead for FM aerial 
Fewer Output 5 warts per channel Sine at 1% THO Into 15 Ohm 
7 watts speech and music 

Tye Sessitiaity Playback 400mV/ 30K OHM for mea output Record 
200mV /50K output available from 25KHz 1150mV /10010 deviation 
FM signal Frgeaacy Reap (Audis) 50Hz to 17 KHz within t 1dB 

Radis FM sensitivity for 3dB below limiting Senor than 10 uV 

AM sensitivity for 20 dB S/N MW 350 uV /Metre LW I mV /Metre 
Size apprise length 16" e height 24" r depth e4" f 1 9.95 PVP(250 

VALUE FOR PERSONAL SHOPPERS 
16e 16 VOLT MAINS TRANSFORMER 21/2 me. 

BSR Record auto deck an plinth with 
stereo cartridge ready weed 

LED 5 function merl s digital watch 
stainless steel finish 
LCO S Sanction merls digital watch 
stemless steel finish 

LCD B Function CHRONOGRAPH mens digital 
watch. stainless steel finish 

I 25 Wan Power Amp Module 

Mains power supply for above unit. 

LEITER Monitor loudspeaker cabinet 
size approx. 43Y" x 151/2" a 151" 
100K Munition Varicap tuning pots. 6 fut 

MUSIC CENTRE CABINET with limped smoke 
acrylic lop. Brushed in natural leak veneers. 

sin 304" a 141" e 74" epistle 

NULLARD Butt power supply 

DECCA OC 1000 Stereo Canine P.C.B. 

complete with switch oscillator coils and 

tape -heads 

MECCA 20w Stereo speaker IN comprising 
2 8" approx. bass units *1 31/2" approx 

tweeter inc. crouovers 
VIOEOMASTER Super Scare TV Game 

with pistol mains operation 

VIDEO MASTER' Door Tunes 

124 different rtlssl 
Micro cassette tape recorder 

7" TAPE TRANSPORT Mechanism -a selection 

of modals from 

£11.95 
£5.95 
f7.95 
f 13.95 

f 13.95 
f3.50 

f24.95 
f1.00 
f5.95 

f 1.50 

£2.95 

f20.00 
f14.95 

El 2.95 
£13.95 
(8.95 

DIGITAL CLOCK RADIO Mains operated. fl 0.95 
STEREO RADIO /CASSETTE RECORDER MW, LW, SW and 

Stereo VHF. 6 watts output Battery meins operation £75.00 
PORTABLE RADIO /CASSETTE RECORDER, AM /FM with clock 
LW. MW. SW, VHF mains /battery operation £41 .95 

T 

Mullord 
AUDIO MODULES IN 
BARGAIN PACKS 
CURRENT CATALOGUE 

PRICE £ 4 - 

AT OVER 
PER PACK 

SEE OUR PRICES 

1 

2 

THIS MONTHS OFFER 
added to our bargain packs 

When you buy Pack 3 at £9.95. together with a mains 
transformer at fl 95 and a set of controls for 95p 
you receive FREE a Mallard p & p (2.50 
LP1400 Decoder to match. f 12.8 5 Listed at £11.90 L 

PACK 1.2 x LP1173 10w. RMS output power audio 
amp modules, + 1 LP1182/2 Stereo pre amp for 
ceramic and auxiliary input. f 4 OUR PRICE 

p+p £1.00 

PACK 2.2 x LP1173 10w. RMS output power audio 
amp modules + 1 LP1184/2. Stereo pre amp for 
magnetic, ceramic and auxiliary inputs. 

illusa p+ptR100 £7.45 
3 

ACCESSORIES 
Suitable power supply parts including 
mains transformer, rectifier, smoothing 
and output capacitors. 

f` 1.95 El 00 p +p 

PACK 3. 1 x LP 1179/2 FM Tuning head with AM gang, 1 a 01165/1 
AM /FM IF module, 2 x LP1173/10w. RMS output power audio 
amp modules + 1 LP1182/2 Stereo pre amp for cerardic 
and auxiliary input. 

OUR PRICE f9.95 p+P !R1 ICO 

TRADE ENQUIRIES INVITED 

1 y 
- 

.... ,..._-. ......_.....,,.. 

-S,.a r 1 F 1 L'/ "a.i 4. 'i 1' * x 
wo...e...We 

20 a 20 WATT STEREO AMPLIFIER 

(29.90 Viscount IV unit in teak -finished cabinet. Silver fascia 
with aluminium rotary controls and pushbuttons, red p &p (2.50 
mains indicator and stereo jack socket. Function 
switch for mic. magnetic and crystal pick -ups, tape, tuner, and auxiliary 
Rear panel features two mains outlets. DIN speaker and input sockets. 
plus fuse. 20 + 20 watts rms. 40 + 40 watts peak. 

30 a 30 WATT AMPLIFIER KIT 
For the experienced constructor complete in every detail. f29.00 
Similar facilities as Viscount IV amplifier. 60 +60 peak. p &p 12 50 

* SPECIAL OFFER: PACKAGE PRICE WITH J0a30 KIT. 

Mk II version operates into 4 to 15 ohms speakers. Specially designed by 

RT VC for the experienced constructor. complete in every detail. Same 
facilities as Viscount IV amplifier. 60 +60 peak supplied with 2 0000- 
MANS COMPACT 12" Bass woofers with cropped sides. 14,000 Gauss 
magnet. 30 watts rms handling + 3'4" approx. 
tweeters and crossovers. p &p 14.00 f 49.00 
NOW AVAILABLE fully built and tested Output 
30 +30 watts rms. 60 +60 peak. p &p (2.50 f39.00 

ADD -ON STEREO CASSETTE TAPE DECK KIT 
Designed for the experienced O.I.Y. man. This 
kit comprises of a tape transport mechanism, 
ready built and tested record /replay 
electronics with twin V.U. meters and 
level control for mating with mechanism. 
Specificetigns: Sensitivity - Mic. 
0.85 mV n 20K OHMS: Din. 40mV 
á 400K OHMS: Output - 300mV RMS per channel a 1 KHz 
from 2K OHMS source: Cross Talk --30db: Tape Counter - 

3 Digit- Resettable: Frequency Response - 40Hz -BKHz f 6db : 

neck Motor - 9 Volt DC with electronic speed regulations: 
Key Functions - Record, Rewind, 
Fast Forward, Play, Stop & Eject. p & p £2.50 1995 
Opt. Extras: Mains Trans. to suit £2.50 p.p. £1. 

Recommended set of 
rotary stereo controls 

comprising BASS, TREBLE, 
VOLUME and BALANCE 

12+11 50I1 95p 

50 WATT MONO 
DISCO AMP 

(29.95 
P &P (2.50 

Size approx. 133/4" x 54" x 64. 

50 watts rms. 100 watts peak output. Big features include two disc 
inputs. both for ceramic cartridges, tape input and microphone input. 
Level mixing controls fitted with integral push -pull switches. Independent 
bass and treble controls and master volume. 
SPECIAL OFFER. The above 50 watt amp plus 4 Goodmans Type 8P. 8" 
speakers. Package price (45.00 + (4.00 P &P. 

(0 & 100 WATT - ---- 
MONO DISCO AMP - 

Size approx. b 
14" x 4" x minium 

. 
1 

Brushed aluminium t 
fascia and rotary controls - ' 
Five vertical slide controls - master volume. 
tape level. uric level, deck level, PLUS INTER -DECK FADER 
for perfect graduated change from record deck No. 1 to 
No. 2. or vice versa. Pre-fade level control 70 watt 157 
(PFL) lets YOU hear next disc before fading p & p E4.00 
it in. VU meter monitors output level. 

100 watt £65 
100 watts RMS 200 watts peak. 65 

AL_ 

323 EDGWARE ROAD, LONDON W2 
21a HIGH STREET. ACTON, 10 SN0 
ALL PRICES INCLUDE VAT AT 12' a °o 
All items subject to availability 
Price correct al 1.9.78 and subject to 

change without notice. 

Seen stamped addressed 
envelope for lumber details 
Order by vent credit card 
number ONLY 

BOS 95 TYPE Belt drive chassis turntable 

less cartridge. (2.55 p & p f 24.95 
BSR MPH TYPE Single play 

£1 5.95 record player less cartridge. 

CARTRIDGES to suit above 
(2 55 p & p 

Tenons! magnetic stereo. £4.95 
BSR automatic record player deck cueing device 
and stereo ceramic head. (2.55 p ö p £9.95 
GARRARD DECK CC1OA. Record changer with cue and stereo 

ceramic cartridge. Size 12" x 84," approx. (2.00 p & p f7.95 
PERSONAL SHOPPERS 

GARRARD 86S0 Deck £24.95 GARRARD SP25 MKIV Deck 

GARRAR035S8 Deck. £24.95 with Shure 

head 
f 26.95 

PORTABLE DISCO CONSOLE 
Hens the big -value portable disco console 
from RT. VCI It features a pan of BSR MP 60 
type auto-mture, single play professwnal 

series record decks Plus all the controls and features 

you reed to give labubile disco performances 
Simple connects Info your eestmg slave or f64.00 

with 
buiN-in 
pre-ael4 external amplifier p & p f6 50 

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01 -723 84.32. 9.30am- 5.30pm. Half day Thursday. ACTON: Mai Order oily. No callers GOODS NOT DESPATCHED OUTSIDE UK 

WW - 07 -I FOR FURTHER DETAILS 
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flectronic Brokers 
The Computer People 

%COMPUTER 
FLOORING 
Special clearance offer 
of to- quality heavy 
duty floor tiles complete 
with jacks. 
Dimensions 
2 X 2 X 1Y 
Jack height adjustments 
-min. 41/4 max 6 

BARGAIN 
d PRICE ONLY £5.00 

P R TILE INCLUDING JACKS. 

STOP PRESS 
Send for new 80 -page 
Catalogue containing latest 
information on our stocks of 
Test Equipment. 
Minicomputers, Computer 
Peripherals, Stroboscopes and 
Tachometers. 

Apply on official company 
headed paper for your free 
copy. 
(Private address applications 
please remit £1. Airmail to 
overseas addresses E2.) 

129 

scoo HAZELTINE VDUs AT LOWEST EVER PRICES 

H 1000 
ONLY 
£350 

H 1200 
ONLY 
£425 

HAZELTINE H1000 and H1200 
SPECIFICATION 
SCREEN SIZE - 12 diagonal 

SCREEN CAPACITY - 
H1000 - 960 characters 80 per line x 12 lines. 
H1200 - 1920 characters 80 per line x 24 
lines 
CHARACTER GENERATION - 5 x 7 dot 
matrix 625 line raster 
CHARACTER SET - 64 ASCII alphanumerics 
and symbols 
CHARACTER SIZE - 
H1000-1, 8 inch ( 32cm) nominal height. 3/32 
inch ( 24cm) nominal width. 
H1200 - 1 / 10 inch (.25cm) nominal height 
3 z 32 inch ( 24cm) nominal width. 
CURSOR - 
141000 underline. H1200 reverse image block 
TUBE PHOSPHOR - P4 (white on black) 
REFRESH RATE - 50 fields per second 
KEYBOARDS - TTY format attached. 
INDICATORS - Power On Parity Error. 
Dataset ready. 
PARITY - Parity error indicated by Parity light 
and question mark (7) displayed in character 
position 
TRANSMISSION - Asynchronous. Switch - 

selectable for any two standard rates up to 9600 
baud 
OPERATING MODES - Full /half Duplex. 
MEMORY -- High speed MOS refresh 
STANDARD INTERFACE - CC ITT V -24. 
(EIA RS -232 B /C), 202C Optional 

Mini - Computer 
Exchange 

DECBIG SAVINGS ON OUR 
LARGE STOCK OF 

PROCESSORS, PERIPHERALS 
AND ADD -ON MEMORY 
PDP11 /04 PROCESSORS. Conti 
greed to sun your requirements - 8K 
and 16K MOS memory increment or 
16K core memory increments. 
Asynchronous interface /line clock - 
either DL11WA (20mA) or DL11WB 
(EIA). All in perfect as -new condition 
Prices from E2,500. 

PDP11 ADD -ON MEMORY 

11 /04-11 /34 series - MS11 FP 8K MOS, E550' MS11JP 16K 
MOS £1,200; MM11DP 16K core £1,750; M7850 parity 
control £250. 
11/35-11/40-11/45 series - MF 1 1 UP 16K parity core 
complete with backplane - ONLY £1,500; MM11 -UP 16K 
expander core (prerequisite MF11 -UP). NOW ONLY E1,250. 

D D 11 A 4 SPC -slot backplane £ 195.00 

D R 1 1 B DMA Interface complete with backplane £750.00 

P C 1 1 A High -speed paper tape reader /punch and control 
£1,750.00 

P R 1 1 High -speed paper tape reader and control £1,450.00 

R TO 1 AB Numeric single -line data entry terminal 
. £150.00 

TC 1 1 'U56 DECtape drive and control £1,395.00 

HAZELTINE H2000 SPECIFICA- 
TION 
SCREEN SIZE - 12 diagonal. 1998 cha- 
racters, 74 per line x 27 lines. 
CHARACTER GENERATION - 5 x 7 dot 
matrix 625 line raster. 
CHARACTER SET - 64 alphanumerics and 
symbols. 32 ASCII control-codes. 
KEYBOARD Detachable, solid state 
teletypewriter design. 10 -key numeric cluster 
plus editing and cursor control keys. 
TRANSMISSION - Asynchronous. Switch 
selectable for combinations of 5 standard rates.' 
75 to 9600 baud. 
OPERATING MODES - Switch- selectable, full 
duplex. half duplex or batch (buffered). 
MEMORY TYPE - 2048 x 8 RAM. 
EDITING FEATURES - Full Cursor controls 
plus Insert/Delete Character, Insert/ Delete Line, 
Clear Screen, Clear Foreground Data Only. Tab. 
STANDARD INTERFACE - CC ITT V -24 (EIA 
RS -232 B/C) or 202C Compatible. 
REMOTE COMMANDS - Insert /Delete Line. 
Clear Screen. Clear Foreground Data Only, Home 
Cursor, Address Cursor. Set Background Inten- 
sity, Set Foreground Intensity, Carriage Return, 
Backspace. Ring Bell, Transmit, Print. 

Printers and 
Terminals 

LARGE STOCKS OF ASR33 
AND KSR33 TELETYPE 
TERMINALS 
IF ASCII Keyboard 
* Hard -copy unit (friction or 

sprocket paperfeed) 
Paper tape punch and 
reader (ASR33 only) 

* Line unit (20mA/6V/80V) 
Prices from £425 (KSR) and 
£850 (ASR) 

CENTRONICS 
MATRIX 
PRINTERS 
132 column printer with 64 
ASCII character set, 1 65 cps 
operation. 
Model 101 -5e7 dot matrix 
Model 101A -7x9 dot matrix 
£950.00. Interface for PDP 1 1 

also available. 

DEC LA30 80- column 
D ECwriter 
30 cps KSR Terminal with 64 ASCII 
character set. 5 x 7 dot matrix, 20mA 
Interface £575. 

H2000 
FROM 
£495 

AUXILIARY OUTPUT - Standard printer 
interfaces, standard cassette interface; remote 
monitor interface 
TUBE PHOSPHOR - P39 (green on black) 

Keyboards 
NEW MODEL KB756 

RD 

NOW IN STOCK - BRAND NEW 
56- STATION ASCII KEYBOARDS 
Full t 28 character set with ROM encoder (upper and lower 
case + control shift). 
Fully TTL- compatible - power requirements + 5v-12v. 
Supplied with full technical data. code chart. pin 
connections. circuit diagram and applications notes. 

FANTASTIC VALUE AT £60.00 
+ L 1 50 p &p. + 8% VAT (mail order total £66.42). 
Also available -a range of spares and accessories for the 
KB756 - edge connector. mounting frame, plastic or steel 
enclosure, spare ROMs. Send for data sheet /price list. 

All items quoted are refurbished 
second -user equipment un less other- 

wise stated 

ELECTRONIC BROKERS LIMITED (COMPUTER DIVISION) 
49 -53 Pancras Road. London NW1 2QB. Tel. 01 -837 7781. Telex: 298694 

Hours of business: 

A copy of our trading coed, ... i o.. request 

9 a.m. -5 p.m. Mon. -Fri. Closed lunch 1 -2 p.m. 
ADD 8 °e VAT 

TO ALL PRICES 

WW -132 FOR FURTHER DEIAII S 
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Lm THE NEWBEAR COMPUTING STORE 

The Bear announces its new store at 

2 GATLEY ROAD, CHEADLE, CHESHIRE 
TeI.061 -491 0134 

Callers welcome, mail order to Newbury 

PETITEVID V.D.U. KIT, £85 
1 10 to 1200 baud V24. 64 CH o 16 line scrolling, all on 
8'. x 4" P.C.B. Needs TN. set, UHF modulator and ASC 1 1 

keyboard. 

BOOKS 

Computer Designs 77 -68 a 6800 Microcomputer £7.50 
we-1 a TTL Microcomputer ... £6.50 
Zilog Z -80 Technical Manual £4.00 
Z -80 PIO Manual E2.50 
Z -80 Programming Manual £4.00 
Motorola. Understanding Microprocessors £2.75 
M6800 Microprocessors Programming Manual £4.50 
M6800 Applications Manual £9.50 
6800 Assembly Language Programming £6.95 
Understanding Microcomputers £7.56 

£9.95 Z -80 Programming for Logo Design 
How to Buy and Use Microcomputers £8.95 
Microcomputer Primer E5.55 
Adam Osbourne Introduction to Microcomputers 
Vol. 0 Beginners Books . £5.25 
Vol. 1 Baso Concepts .. £5.95 
Vol. 2 Some Real Products Et 1.95 
8080 Programming for Logic Design £5.95 
6800 Programming for Logic Design E5.95 
Some Common Basic Programs E11.95 
Payroll with Cost Accounting in Basic . £5.95 
Sybex Microprocessors E8.00 
Microprocessor Interfacing Techniques C20 E8.00 
Scelbi 8080 Software Gourmet Guide Cook Book E7.95 
6800 Software Gourmet Guide Cook Book E7.95 
The Scelbi Byte Prmer £9.95 
Whet To Do After You Hit Return E7.00 
PCC Reference Book on Home Computers E4.95 
Instant Baso £4.95 
My Computer Likes Me E1.65 
Games with a Pocket Calculator E 1.75 
Games. Tricks & Puzzles for a Hand Calculator £2.45 
Best of Creative Computing Vol. 1 £6.95 
Best of Creative Computing Vol. 2 £8.95 
Hobby Computers are Here . £3.99 
Best of Byte E8.95 
101 Basic Computer Games £5.50 
The Home Computer Revolution £3.45 
Computer Lib E5.95 
First Book of Kim £ 7.00 

P&P 
50 
50 
50 
50 
75 
30 
50 

1 00 
50 
50 
50 
75 
75 

50 
50 

1 00 
50 
50 

1 Ó0 

50 
50 
50 
50 

1.00 
75 
50 
75 
30 
30 
30 
75 
75 
50 
75 
75 
50 
50 
50 

Send for our new K 
MEMORIES 

2102 -1 '£1.25 4027 (25005) £4.50 
21021 -1 'E1.35 2114(450ns) £8.26 
2112 £3.04 4116(250ns) E15.00 
2513 £6.50 2708(450ns) £8.99 

7716 T1 £22.50 

MOTOROLA MICROCOMPUTING ICs 
MC6800P £9.26 SWATBUG 
MC6820P £4.63 MC683017 
MC6850P £8.00 MC8602P 
MC6810AP £3.81 MC14536P 

MC3459 

ZILOG MICROPROCESSORS 
Z -80 CPU 2 5MHz £15.50 2 -80A CPU 
Z -80 PIO PS E10.00 Z -80A P10 
Z -80 CTC PS 510.00 Z -80A ÇTC 

MICROPROCESSORS 
SC /MP Mk. II £10.30 6502 E14.93. 8080 £6.00 

E16.00 
E11.33 

£2.88 
E3.89 
£ 2.00 

£20.50 
£11.55 
k11.55 

INTERFACING IC. 
BUFFERS 

;SFF96364 £16.20 VDU 
MC1488P E1.40 81LS95 E1.30 
MC1489P E1.40 81LS96 E1.30 
75150P E1.30 For V24. 811.597 E1.30 
75150N E1.20 RS232C 81LS98 E1.30 
75154 E2.50 8T26 E1.84 
4N33 E1.95 8T95 E1.60 
AY-5-1013 £5.40 8T97 E1.60 
6402 £4.50 74367 £1.30 

Dr Dobbs Journal (Vol. 1) £10.00 75 
Z -B0 Microcomputer Handbook . E7.25 50 
8080A Bugbook ... E6.95 75 
TTL Cookbook E6.30 50 
How to Program Microcomputers (Barden) £6.30 50 
Microprocessors Systems E5.70 50 
Take a Chance with Your Calculator E4.95 50 
Home Computers Questions and Answers Vol. 1 Hardware £5.95 50 

Vol. 2 Software E5.95 50 
Data Acquisition Handbook £ 2.50 50 
SC/ MP Applications Manual £3.00 50 
Getting Involved with your own Computer £4.75 50 
Your Home Computer £4.95 50 
Using the 6800 Microprocessor £8.25 50 
Basic Programming in Real Time E5.95 50 
IC Timer Cookbook EB.95 75 
Active Filter Cookbook £10.45 75 
IC OP -AMP Cookbook £9.05 75 
Kim -1 User Manual E7.00 75 
The New Hobby Computers £3.95 30 
Artist and Computer £3.95 30 
Computer programs that work E2.40 30 

eyboard Lists! 

SYM -1 
(FORMERLY VIM -1) 

The new 6502 based Micro from Synertek. Fully 
assembled and tested. £199.00 plus 8% VAT. 
Carriage E1.00. Send for data sheet. 

- BEAR BAGS 
1. 77.68 CPU P.C.B. Components and Edge Connectors £49.50 
2 77 -68 LED's and Switches £14.95 
3 77 -68 Power Supply 

- 

£17.95 
4. 77.68 19 5u Rack and Backplane' £27.70 
5. 77.68 4K Ram P.C.B and Components £75.00 
6 77 -68 Mon 1 P.C.B. and Components £50.70 
7. 4K Ram Exorcisor P.C.B. and Components ... £71.50 
8. 8K Ram Exorcisor P.C.O. and Components' £160.00 
9. Petitevid V.D.U. Kit . £85.00 

I0. Kansas City Cassette Interface .. . £18.95 
11. U.H.F. Modulator £4.50 
12. 77 -68 VDU P.C.B. and Components .. £89.50 
13. 77 -68 Mon 2 P C B. and Components 
14. Prom Programmer P.C.B. and Components . £35.00 
15. Promvener £9.50 

Plus VAT 8% 
50p Postage & Packing 

'E1.00 Postage & Packing 

PRINTED CIRCUIT BOARDS 
77 -68 CPU P.C.B. ... E10.00 
77 -88 4K Ram P.C.B. ... £10.00 
77 -68 Mon 1 P.C.B. £10.00 
77-68 V.O.U. P.C.B. .... .... ...... £10.00 
550 bus 4K Ram P.C.B. El 2.00 
Exorcisor Compatible Motherboards (8 slot £23.50 

4K Ram P.C.B. £10.00 
Veroboard Backplance 8 x 17 £4.30 
77 -68 Extender card £4.10 
ASCII Keyboard assembled and tested £66.00 
Keyboard Kit £56.00 
Keyboard Casa £20.33 
U.V. Prom Eraser £56.00 
S 100 bus 9 -slot Motherboard El 9.50 
Double Eurocord Motherboard £15.00 

Goods are normally shipped within 24 hours. subject to availability 
Barclaycard & Access. VAT at 8% for Hardware Components. 30p Postage 
and Packing unless otherwise stated. Cheques to be made out to The 
Newbear Computing Store. Send for an up -to -date catalogue to The 
Newbear Computing Store. 7 Bone Lane. Newbury. 0635 49223. Callers 
are welcome Monday to Saturday 9.00 a.m..5.30 p.m., but please ring to 
let is know when you are calling. 

A ONCE ONLY 
FANTASTIC OFFER 

THE AMAZING sanwa 

BUY NOW 

LCD -900 
First in the world using LCD scale 

Down! from £83.86 

WHILE STOCKS LAST 

Just send your Cheque or P O to 

QUALITY ELECTRONICS LTD. 
24 HIGH STREET, LYDD, KENT TN29 9AJ 

(TEL. 0679 20252) 

OR TELEPHONE US YOUR ACCESS NO. 

WW - 064 FOR FURTHER DETAILS 

Learn to understand 
electronics 
for your hobbies 

1. Learna- Kit course 
Step by step, we take you through all the funda- 
mentals of electronics and show you how easily the 
subject can be mastered. 
(1) BUILD AN OSCILLOSCOPE 
(2) READ, DRAW AND UNDERSTAND 

CIRCUIT DIAGRAMS. 
(31 CARRY OUT OVER 40 EXPERIMENTS 

ON BASIC ELECTRONIC CIRCUITS AND 
SEE HOW THEY WORK. 

2. Become a Radio- Amateur 
Learn how to become a radio -amateur in contact 
with the wide world. We give skilled preparation for 
the G.P.O. licence. 

----11111 ---- 
Brochure without obligation to: 

BRITISH NATIONAL RADIO & 
ELECTRONICS SCHOOL, Dept 
P.O. BOX 156, JERSEY, CHANNEL ISLANDS. 

1 

I NAME I 
u ADDRESS I 

WWA11 /78, 
BLOCK CAPS PLEASE 

6 - - - - t -- - - - - fi - - - - ME 
1 
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8-digit universal 
counter-timer 

The ultimate in low cost high 

This amazingly versatile new module will count: 

FREQUENCY 

PERIOD 

From 0 1H to 10MHe (150MHz with pots, alert 

from 0 5 ma roseconds to 10 sec with a 

resolution of 01 mis ro seconds 

TIME INTERVALS with a 0 t me cosec and resolution 

FREQUENCY RATIO between two inputs 

8-DIC IT TOTALISINC counts up to 1(X1 million events 

Full details of this and many 
other brand new digital display 
products are given in New Product 
Bulletin No 3 

accuracy measurement 

8% VAT 
8 P8 P 

Counter Timer f54.95 is 49 
1 50MHz Presi alci 11 95 1 19 
Mounting Bezel 145 o 19 

1-1 O 
I L J I J t-I f LI 

LASCAR ELECTRONICS LTD., P.O. BOX 12, SECOND AVENJE, 
BILLERICAY, ESSEX Tel Billericay(02774) 3394 

WW -112 FOR FURTHER DETAILS 

"Computer Weekly ", "Data Processing" and "Systems International" present 

LI1JM[T7i 
Olympia, London, England. December 5, 6 and 7 

from 10 am each day 
BRITAIN'S MAJOR SPECIALISED EXHIBITION OF COMPUTER 
PERIPHERALS, SMALL BUSINESS SYSTEMS AND MINI AND 
MICROCOMPUTERS, NOW IN ITS EIGHTH YEAR, IS MORE 

COMPREHENSIVE THAN EVER, WITH 200 EXHIBITORS 

Compec '78 is a full registration tickets will be sent free of charge 
exhibition, and the entrance and registration if the application form below is received 

fee is £2. However, advance registration not later than November 22. 

Registration at the door costs £2, but free advance 
registration tickets will be sent if you return the 
application below to reach us not later than 
November 22 

I 

C [MP['Th 
I 

I 
December 5, 6 & 7 National Hall, 

OLYMPIA, LONDON 

Please send me free pre- registration tickets for Compec '78, which will save 
me having to pay £2 at the door. 
Name I 

Address 

To Compec Tickets, Room 821, Dorset House, Stamford Street, London, SE1 9LU, I 

ww 
England. 

"THE PROFESSION 
© 

MODEL 500 MHz 2 
CTR -2A & 1 GHz 

SUtJ.9 -)N -l13 

o 
NEW 

Built-in 

Pre -Amp 

69-7z Mini 
Counter 
£145 +8 %VAT 

411111111111111111.11, 
7208 COUNTER w, "" 

a e 
600E1091E13 

WNW 

General Purpose Low Cost Counter Without the Sacrifice of Basic Performance 

1 us to -1 .dÖ 10 my @ "Check the features we have that some other low -cost counters don't --- have" have 
1 sec, i 150 MHz 

All Metal Cabinet Sensitivity 10 MV at 60 Completely Auto Decimal Point 
use New Model CTR -2A Series Counters are designed and built to she highest standards to fulfill she needs of 8 Digit 4 LED Dis- MHz Selectible Gate Times (1 sec & 1 sec) 
commercial communications, engineering labs end serious euperimenlors With an accuracy of + .00005 %. the 240V or 1 2V Operation Built-n Preamp 
CTR -2A can handle the most critical measurements and o about half the cost of other commercial counters. Input Cable Included Push Button Controls Crystal Time Base 1 ppm 

If you need a reliable counter at an aft ordable price, the CTR -2A is the answer 

Built -in Pre -Amp 10 my @ 150 MHz Period Measurement (Optional) 
1 2V Input Jack Gate Light 

8 Digit 3 LED Display Input Diode Protected Prices CTR -2A -500 E280 & VAT 8% CTR -2A -1000 £420 & VAT 8% 

High Stability TCXO Time Base 1251-DC Operation (Optional) 
built -in VHF -UHF Preemie, Oven Controlled Crystal - 5 ppm 
Automatic Dp Placement Selectible Gate Times- 1 & 1 sec 

TCXO Sta n 2 ppm 

TRADE & EXPORT ENQUIRIES 
WELCOME 

We are exclusive UK Distributors for DAVIS ELECTRONICS, NY, U.S.A 
and European Distributors for LUNAR ELECTRONICS, San Diego 

California. U S A (Linear Amplif iers & Receive Preamplifiers) 

SOTA COMMUNICATION SYSTEMS LTD. 
26 CHILDWALL LANE, BOWRING PARK, LIVERPOOL L14 6TX. Tel: 051.480 5770 

WW - 124 FOR FURTHER INFORMATION 
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LF Oscilloscope £83.60. Free -running or auto- 
triggered timebase 0.1 to 1000 ms /div. Y input 
0.05 to 5 V/div. X input 0.5 V /div approx. 
Graticule 6x4 cm. Input 1 meg, protected to 
200 V. Bandwidth 100 kHz. 185x145x230 mm, 
approx 3 kg. Ref 032.601 W. 

Snap-together enclosures, grey or 
clear acrylic. Two at 38p each 
combine to make an ideal box 
for many small projects. 90x 
90x30 mm. Refs: Grey, 103AW; 
clear, 1038W. 

Signal 
Generator £72.52. 10 to 105Hz with 
0-5 V rms fully variable output, max 
1.5 A rms (to 10 kHz), sine or square, 
3 and 100 ohm outputs, +10 and 
+100 switches. Ref 062.641W. 

Self-contained 
economy audio test amplifier with 
nicad battery, £18.79. 300 mW into 
built -in speaker; 1 megohm input & 
screened lead. Ref 053.843W. 
Recharger available. 

Frequency standard, 100 kHz 
± 0.005 %, square wave, 6 to j 12 V supply, harmonics detect -_} 
able into VHF range, ref 411. 
003W, £12.36. Part of our Geophysics kit - 

ask for leaflet 59. 

Experimenters 
Power Supplies 

12 V in 2 V steps, 8% A AC, 5 A DC, no 
smoothing or stabilising, ref 022.319W, 
£23.85. 20 V in 1 V steps, 6 A AC, 5A 
DC, with reservoir capacitor, ref 022. 
314W, £25.52. 400 V 100 mA adjustable, 
metered, with 2x6 V 3 A, ref 022.321W, 
£81.51. Dual 15 V 50 mA stabilised (for 
op amps), ref 122.313W, £14.64. 5 V 
0.5 A stabilised (for TTL), ref 022.621W, 
£14.50. Ask for details of others in range - 

leaflet 33. 

Cases in heavy black thermo- 
setting plastic, with cover. 
76x51x33 mm, 63p. 152x 
97x61 mm, £1.07. 203x152 

x61 mm, £1.70. Also pins, plugs, 
sockets, made -up stacking leads, channel, 
cores, bobbins - leaflet 53. 

Add 8% VAT to all above. No carriage 
charge for cash with order. For full 
catalogue of electronic test & teaching 
apparatus. write to 

moo A B 
Unilab Ltd., Dept WW, Clarendon Rd., 
Blackburn, Lancs, BB1 9TA. 
ITeI: 0254 57643) 

WW - 135 FOR FURTHER DETAILS 

NON- DESTRUCTIVE INSULATION & IONISATIO 
TEST INSTRUMENTS 

Ype' 
Test voltages 0-6 and 0 -12Kv DC. 
Leakage current meter 100 pA 

Type JP30 
Test voltages 0 -3, 0 -10 and 0 -30Kv DC. 
Leakage current meter 1, 10, and 100 pA 

Breakdown Testers 
0 -5Kv Ac 0 -3, 0 -5 and 0 -10Kv DC. 

For further information on these quality instruments, 
or any of the Danbridge range please contact: 

Danbridge U.K. Ltd. 
SHERWOOD HOUSE HIGH STREET CROWTHORNE BERKS 

TELEPHONE CROWTHORNE 2369 

's V1. - 13.1 FOR FL'RTHL:R DETAILS 
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reprints 
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. 
Brian Bannister, IPC Electrical -Electronic Press 
Ltd. Phone 01 -261 8046 or simply complete 
and return the form below. 

To Brian Bannister, Reprints Department 
Dorset House, Stamford Street 
London SE1 9LU 

I 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 

Tel. No 

NEW ' AMERIC AN STYLE CRADLE 

TELEPHONE AMPLIFIER 
NO BATTER 

Q VVIIMAI 

ONLY 

£16.95 
+ VAT Et 36 

Latest transistorised Telephone Amplifier 
is completely automatic with detachable 
plug -in speaker. Placing .he receiver on 
to the cradle activates a switch for 
immediate two -way conversation with- 
out holding the hand -set. Many people 
can listen at a time. Increase efficiency 
in office, shop. workshop. Perfect for 
"conference" calls: leaves the user's 
hands free to make notes, consult files. 
No long waiting. On /Off switch, volume 
control. Model with taps- rcQQrdina 
facility El 9.95 + VAT El .60. P. ä Y. 89p. 
C W 0 10 -day price refund guarantee 

£34.99 
per pair 

+ VAT £4.3 7 

Made to High Safety and Telecommumca 
tions Standards. The modern way of instant 
2 -way communications. Supplied with 
3 -core wire. Just plug into power socket 
Ready for use. Crystal clear communications 
from office to office. Operates over 1/2-mile 
range on the same mains phase. On /off 
switch. Volume control Useful as office 
intercom, surgery and homes. between 
office and warehouse Full price refund 
returned in 10 days Six months' service 

:guarantee. P. & P. 99p 

WEST LONDON DIRECT SUPPLIES (W/W) 
169 Kensington High Street, London W.8 

ANY MAKE-UP OR 
COPY QUERIES 

CONTACT 
JOHN GIBBON 

OR TONY FAYERS 
01 -261 8353 
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TERMINAL BARGAINS 

aS¢mPPir: 999 *99999 
> 4 .w aP1V, 

ITEL Model 1041 
* IBM GOLFBALL Typewriter 
* RS 232/V24 Interface 
* Full upper /lower case character set 
* Ex- demonstration, so almost unused 
* Works as stand -alone typewriter 
* Full technical information available 
* £250.00 

TELETYPE Model KSR 33 

Suitcase -sized version with case and line 
unit by MOORE REED. With RS 232 
interface. 
In first -rate condition with very low 
hours, £225.00. 
(Other TELETYPE Models available) 

OLIVETTI Model 318/328 
offered UNTESTED to clear stock at 
£175.00. Featuring: 
* ASCII coding 
* Paper tape reader and punch 
* TTY compatible interface 
* Correspondence- quality upper/ 
lower case 

COMPUTER APPRECIATION 08 3(Godston )18432211ey,Surrey 

WW' - 123 FOR FURTHER 1)FTAII.S 

CANNON 

CONNECTORS 

pA1NTON 

BELLING LEE 
pLESSEy 

AMp f1ENOL 

ervo as- 
Electronic Sal 

1,000s in 
stock from: 

SERVO AND ELECTRONIC SALES LTD. 
24 HIGH STREET, LYDD, KENT TN29 9AJ 

TELEPHONE. LYDD (0679) 20252 TELEX. 965265 AB SERVOE G 

sanwa from Quality Electronics Limited 
At 

R.F. IMMUNITY 
Our equipment sometimes has to operate at transmitter sites so the susceptibility to 

breakthrough of radio signals and an objective method of measurement has been of 
interest. 

Pick up of r.f. signals by audio equipment is encountered in normal use when nearby 
radiotelephone or broadcast transmitters or interference from electrical contacts, such as 
refrigerator clicks, are heard. The performance of equipment is frequently a compromise 
between complexity or cost and the immunity achieved so an assessment based on the 
likely use of the equipment and thus the importance of avoiding breakthrough is 
appropriate. The test procedure we have devised gives the following figures 

Output level in a carrier field strength of 
+100dBp Vim, 84MHz, 100% 
amplitude modulated by 1 KHz sine wave 

10 Outlet Distribution Amplifier 2 > -85dBV.7 
Stereo Disc Amplifier 2 

70dBV.7 

Stabilizer. balanced , -45dBV.7 
Stabilizer. unbalanced >-25dBV 7 

PPM2. IEC268 -10A, BS5428 drive circuit No deflection in +120dBp V/m 

Stabilizers with extra r f proofing can be supplied at additional cost and give figures of 
- -75dBV.7, balanced and -70dBV 7 unbalanced 

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

VORTEXION 
a happy 
event... 

. a new addition to our family of amplifiers. The VTN 30. 
The new baby weighs in at 30 watts, and has a maximum of 3 

inputs. 
The other members of the Vortexion family are the system 
2000, 50/70 watt and CP50 mains /battery amplifiers. 
Contact Jennifer Hall - VORTEXION DIVISION. 
Clarke & Smith Manufacturing Co. Ltd., Melbourne Works, 
Melbourne Road, Wallington, Surrey. Tel. 01 -669 4411 Ext. 
38. 

Telex Casint G 22574; Telegrams: Electronic Wallington. 

WW -I33 FOR FURTHER DETAILS 
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THE NEWBEAR 
COMPUTING FORE 

SYSTEMS 
S -100 bus. 
Cromenco Z -2 Kit 
(C.P.U. & Card Frame 
Z -80 Based) £395.00 
Bytesaver program- 
ming board kit (2708) 

£95.00 
TU -ART Interface kit 

£ 130.00 
16K Byte Dynabite 
RAM card (fully tested) 

£415.00 
North Star Mini Floppy 
Kit £490.00 

SYM-1 
(FORMALLY VIM -1) 

The new 6502 based micro from Synertek. 
* 4K byte ROM Monitor 
,k 1K RAM on board expandable to 4K with sockets provided 
* Fully expandable 

Send for data £ 199.00 
El carriage 

8% VAT on ALL items 
For demonstrations: 
Southern England: Phone 0635 -46898, or call at: 
Newbear Computing Store, 7 Bone Lane, Newbury 
Berkshire 
Northern England: Phone 061 -491 2290, or call at: 
Newbear Computing Store, 2a Gately Road 
Cheadle, Cheshire SK8 1 PY 
N.C.S. is a division of Newbury Laboratories Ltd. 

WIRELESS WORLD, NOVEMBER 1978 

NEW COMPONENTS - SPECIAL PRICES ri CERAMIC 

111 CAPACITORS EDPU 63 V 

Stock Values PF 
47.10.12.15, 18, 22: 
27, 33; 39: 47; 56; 82; 
100: 120, 150; 180: 220, 
270: 330; 390: 470; 560. 
680: 820; 1000/2200: 
3300: 4700, 10.000. 

4.7- 
1000pf 
2200pf 
3300pf 
4700pf 
10, 000 

04 
045 
06 
06 
04 

CERAMIC CAPACITORS 
5mm Pitch 250V 

Stock Values (pf) 
15: 47, 56, 100, 1000; 1500; 2200 
2700: 3300. 4700: 5600: 6800; 8200, 
10,000. .03 each 

POLYPROPYLENE 
RADIAL LEAD 

Cylindrical Plastic Case, 
PCM 5mm. 21/2% 
Tolerance - 100pf: 220pf: 
330pí: 470pf. 630V 
680pí: 1000pf; 15000: 
2200pf: 3300pf; 47000: 
160V. Size 7x12.5mm, 
Price 08 ea 

NOISE SUPPRESSION 
CAPACITORS 250v AC 

PCM 15mm 
RADIAL 15 22 22 5mm 
0.015 .13 0.068 .16 
0.022 .13 0.1 -18 
0.033 .14 0.15 .24 
0.047 .15 0.22 .32 

ELECTROLYTICS RADIAL 
470 -6.3 0.6 2200 -16 .23 
470 -25 .13 4700 -6.3 .23 
470 -50 .20 4700 -63 .95 

1000 -16 .12 

TANTALUM BEAD 

.1 35V .10 
10-6 3 

1016 
.08 
.10 

.15 35V .10 10-25 .16 

.22 35V .10 10-35 .16 

.33 35V .10 15-16 .14 

.47 35V -10 15-25 .12 

.68 35V .10 22-10 .11 

.1 35V .10 22-16 .18 
1.5 35V .10 22-35 .20 
2.2 16V .10 33-10 .18 
2.2 35V .11 47-6.3 .16 
3,3 16V .10 47-10 .16 
4.7 10V .10 47-16 .20 
4.7 25V .11 68-3V .16 
4.7 35V .125 100-6.3 .20 
6.8 35V .125 100-10 .40 

220-3V .20 

SPECIAL THIS MONTH 
AXIAL LEAD MONOLYTHIC 

CERAMICS 01X7R 10% 
.06 each 

POTENTIOMETER 16mm 
with switch and knob 

Miniature 200K Log .30p 

ROTARY SWITCH 1p4w 35. 
POLYESTER RADIAL 
100V 10% 
MYLAR' * 10MM PITCH 
0022 025 01* .03 (100V) 
01 .025 .022* 03 (200V) 
068 .02 .047 .035 (200V) 

1 035 .1 04 (100V) 
22 05 1* .045 (200V) 
33 .07 .47 .08 (100V) 
47 .095 68 085 (100V) 

2.2 (250V) 15 

ELECTROLYTICS AXIAL 
470 -25 10p 1000 -40 
680-16 18p 2200 -25 

20p 
41p 

INDUSTRIAL 

DISTRIBUTOR 
C.W.O. VAT. ieciueen 

P. a P. 20P - Orerteae ertre 

GREENWAY ELECTRONIC COMPONENTS 
(EAST GRINSTEAD) LTD., MAIL ORDER DEPT. 
62 Maypole Road, Ashurst Wood, East Grinstead, S.. RH19 3R8 

Tel. 034 -282 3712 

Build any Project -Fast and Easy 
It's the new deal for project builders from Lektrokit! A complete new 

range of breadboarding and testing devices. At prices anyone can afford. 
For any project anyone could want to build- from one -chip simplicity 

to 1,000 -chip complexity. 
It's fast and easy project building, too. You simply push 

components in and pull them out. No soldering, no de- soldering, 
no chance of heat damage. You can make design changes 

instantly, keeping full leads on components. 
In fact, with Lektrokit, you can build a project as fast as you 

used to sketch a layout. And a lot more easily. 

L 

LEKTROKIT 
completes the circuit 

See Lektrokit at one of the Lektrokit 
dealers near you. There's bound to be one - 

they're springing up everywhere. Send for 
the name of your nearest- plus FREE full - 
colour catalogue- to: 

Lektrokit Ltd.,Sutton Industrial Park, 
Earley, Reading, Berks RG6 1AZ 
Telephone 0734 669 116 

WW -033 FOR FURTHER DETAILS 

ww1 

www.americanradiohistory.com

www.americanradiohistory.com


WIRELESS WORLD, NOVEMBER 1978 135 

...and 
now 
No.3! 
This third book in Wireless World's 
popular series will be welcomed by all 
concerned with designing, using and 
understanding electrcnic circuits. 
It comprises information previously . 
included in the third ten sets of 
Wireless World's highly successful 
Circards - regularly published cards 
giving selected and tested circuits, 
descriptions of circuit operation, 
component values and ranges, 
circuit limitations, modifications, 
performance data and graphs. 
The book follows on from Circuit 
Designs Nos. 1 and 2. It is magazine 
size in hard cover and contains ten 
sets of Circards plus additional 
information and an explanatory 
introduction. Like its predecessors, 
it may soon be difficult to obtain, 
so you are advised to order your 
copy without delay. 

Voltage to frequency converters. 
Amplitude modulators. 
Reference Circuits. 
Voltage regulators. 
RC oscillators -part 1. 

RC oscillators -part 2. 
C.M.O.S. -part 1. 

C.M.O.S. -part 2. 
Analogue multipliers. 
R.m.s. /log. /power law circuits. 

circuit 
designs 
Collected Circards 

P Williams /J Carruthers /JH Evans /J Ki nsler 
R9 R, 

A WIRELESS WORLD PUBLICATION 

A book from wireless 
world 

General Sales Department, IPC Business Press Ltd., 
Room CP34, Dorset House, Stamford Street, London SEI 911 

ORDER FORM 

To: General Sales Department, 
IPC Business Press Limited, Room CP34, Dorset House. 
Stamford Street, London SEI 9LU. 

Please send me copy's of 
Circuit Designs - Number 3 at C14.50 each 

inclusive. I enclose remittance value C 

(cheques payable to IPC Business Press Ltd.) 

NAME 
please print) 

ADDRESS 

Company registered in England and a subsidiary of Reed International Ltd. 
Registered No. 677128. Read. office: Dorset House, Stamford Street, 
London SEI 9LU. 

J 
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Appointments 
Advertisements accepted 
up to 12 noon Friday, 
October 27 for the De- 
cember issue, subject to 
space being available. 

DISPLAYED APPAINTMENTS VACANT: £7.50 per single col- centimetre (min. 3cm). 
LINE advertisements (run on): £1.10 per line, minimum three lines. 
BOX NUMBERS: 50p extra. (Replies should be addressed to the Box Number in the 
advertisement, c/o Wireless World, Dorset House, Stamford Street, London SEI 9LU.) 
PHONE: Barry Leary on 01 -261 8508 
Classified Advertisement Rates are currently zero rated for the purpose of V.A.T. 

No more long goodbyes 
Radio Officers 

With the Post Office 
\Maritime Service, you 

can do the job your're trained for, and 
still work close to home! 

Several coast stations need qualified Radio 
Officers to carry out a wide variety of duties ranging 
from Morse and teleprinter operating to traffic 
circulation and radio telephone operating. It's a 
secure job that pays well, and if you're ambitious, 
the prospects of promotion to senior management 
are excellent. 

You must have a United Kingdom Maritime Radio 
Communication Operator's General Certificate or 
,First Class Certificate of proficiency in 
Radio -telegraphy or an equivalent certificate issued 

Post Office ICC Telle 

by a Commonwealth Administration or the Irish 
Republic. And, ideally, you should have some 
sea -going experience. 

Salary starts at 25 or over around £4093 and rises 
after three years to about £5093. (Starting salary for 
those between 19 -24 varies between £3222 -£3732). 
Overtime is additional, and there is a good pension 
scheme, sick -pay benefits and at least 4 weeks' 
holiday a year. 

For further information, please telephone Andree 
Trionfi on Freefone 2281 or write to her at the 
following address: 
ETE Maritime Radio Services Division (WW /B /7), 
ETE 17.1.1.2, Room 643, Union House, 
St. Martins -le- Grand, London EC1A lAR. 

COo InnllnnluIIn111CG1Ll101nls (7141) 

WESSEX EDUCATIONAL 
TELEVISION CONSORTIUM 
CCTV ENGINEER 

An engineer is required for the Consortium's 
mobile CCTV production unit which is based 
at Winchester. 
Applicants should possess a graduate or full 
professional qualification. 
Inclusive salary 7anges from £4,245 to 
(5.073, depending on age, qualifications 
and experience. 
Further details from The Director, Wessex 
Consortium. King Alfred's College, Winch- 
ester S022 4NR. Phone 66359. 
Closing date for applications is November 
3rd (8606) 

CHELSEA COLLEGE 
University of London 

ELECTRONICS 
TECHNICIAN 

Grade 3 required for Electronics Workshop. 
Interesting prototype construction and 
servicing work mainly for Departments of 
Electronics and Physics Relevant ex- 
perience essential and a suitable qualifica- 
tion in Electronics desirable. Day release can 
be arranged for approved courses. 

Salary f3,153-£3.525 p a inclusive (under 
review). Application forms and further 
information from Mr. M. E. Cane (3EW), 
Chelsea College. Department of Electronics. 
Pulton Place. London. SW6 5PR 186311 

AUDIO + VIDEO LTD. 

SENIOR VIDEO ENGINEERS 
AND HIGH GRADE 

TELEVISION ENGINEERS 
Because Audio + Video are the largest video duplicators in Europe, we 
naturally have a lot of high -class equipment tp produce our top quality 
videotapes. We have in house, the Marconi D.I.C.E., the Rank Cintel 
Flying Spot Telecine, the RCA TK28 Telecine, TR60, TR70c and 
Ampex 2000 2- Quad machines, Sony D100 duplicator, 2850, 
2600, 2030, 2630, Betamax, Philips VCR 1500 and 1700, VHS, 
Keyline editor, etc. 

We now require Senior Video Engineers with experience of 
maintaining and servicing any or all of the above equipment and high 
grade Television Engineers who can be trained to help maintain most 
of it. We will pay salaries in excess of £5, 500 for the right people who 
enjoy working in television. 

Please contact Cliff Carroll on 01 -580 71 61 . 

(8446) 

DESIGN / DEV 
TEST 
FIELD SERVICE 

High Salaries - Most Areas 

Phone 01 - 731 4353 
(851 îi 

Personnel 

TOP JOBS IN 
ELECTRONICS 

Posts in Computers, Medical, 
Comms, etc. ONC to Ph.D. Free 
service. 

Phone or write BUREAUTECH 
AGY, 46 SELVAGE LANE, 
LONDON, NW7. 01 -959 
3517. 

(8490) 
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Marconi 
137 Appointments 

nstruments 
ELECTRONIC 
TECHNICIANS 

mi 
THE MOMENT OF A COUPLE 

Who but an engineer would realise this is serious technology - that we are just 
as interested in your cerebral prowess as your manual dexterity. Enough of the 
nether regions, concentrate on our vacancies. 

THEY INCLUDE: 

PROJECT LEADER 
fora new range of A.T.E. small subsidiary company of well -known manufacturer 
of measuring instruments. Technical ability and managerial acumen essential 
Tó:8,000. South Coast. 

YOUNG ENGINEER 
for, believe it or not, the microprocessor itself. The firm will train recent 
graduates in relevant hardware and software West Country, to £4,500. 

ANALOGUE DESIGN ENGINEERS 
for work on Thyristor- controlled fire control systems in Aircraft - A great 
challenge as equipment has to function in such different environments, Arctic to 

Desert regions. To £6,000. Berks. 

SYSTEMS DESIGN ENGINEERS 
for some of the most advanced military work of the century involving interfacing 
avionic equipment to a special type computer. New factory atmosphere for a 

well -known firm in Berks., to £7,500. 

No joking - whether you are a designer, a computer engineer, an installation / 
commissioning engineer, a software wizard or just an ordinary electronic bloke, 
someone, somewhere needs you - we are the Sales team. 

Place your curriculum vitae in the experienced hands of Judy, Anne or Dawn 
CHAR LIES ANGELS." 

CharlEs AirEy AssociatEs 
PROBABLY THE BEST KNOWN SUPPLIER OF ELECTRONICS ENGINEERS IN THE COUNTRY'. - 

FINANCIAL TIMES 

155 KNIGHTSBRIDGE, LONDON. SW 1. TEL 01 -581 0286 

(8644) 

Opportunities for the experienced and some- 
times inexperienced in St. Albans and Luton. 
Work situations range from fault finding on PCB's 
and components, to batch product testing of 
equipment that utilise very advanced techniques 
including microprocessors and the repair/ 
calibration of all manner and types of test 
instruments. 
Attractive salaries and, where appropriate, 
relocation are offered for the right candidates. 
Further information may be obtained in confidence 
from John Prodger 
Marconi Instruments Limited, 
Longacres, St. Albans, Herts.tel:St. Albans, 59292 

r: r 

A GEC -MARCONI ELECTRONICS COMPANY 
(8638) 

Electronics Engineer 
Telemotive U.K. Limited is a Company in association with a major 
U.S.A. manufacturer with world leadership in the radio control of 
industrial machines, systems, and processes, in collision 
prevention, in remote positioning. and in other industrial 
electronics activities 

Our principal products are founded on the Near Field Induction 
Effect and on other inductive techniques in the 300 kHz band. No 
other U.K. Company has a comparable product line, and our 
business therefore offers engineering experience of unusual 
interest. Training in our techniques is provided. 

Our current requirement is for a young engineer with versatile 
abilities because at different times the work will involve application 
engineering, testing, commissioning of systems on customers' sites, 
field and base service, the anglicisation of designs originating in 
other countries, and a measure of production control. In each of 
these fields there is scope for personal engineering contributions. 

The position involves some travelling within the U K and will take 
the engineer into a wide variety of industries. 

Telemotive is a good employer. It only employs people who are 
exceptional in their particular job, and it treats them accordingly 
The salary will depend upon the capability of the chosen applicant. 

A company car is provided. 

Please forward personal details to. 

Telemotive U.K. Limited 
TELEMOTIVE HOUSE, 100 HIGH ROAD 

BYFLEET, WEYBRIDGE, SURREY 
BYFLEET 47117 

i85051 
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Installation/ 
Service 

Engineers 
Electronics 

N.W. London-based c. £4,500 +car 
Linotype -Paul is a world leader in the design and manufacture of computerised 
photocomposing equipment and associated peripherals. Demand for our pro- 
ducts and the widening of our range have created further expansion requirements 

within our Service Engineering facility. 
We are now looking for Electronics Engineers, men and women, qualified 
to ONC level and with experience in computers or peripherals, to install 

and service small phototypesetting systems. Full training is provided. 
In addition to the benefits you would expect from a progressive company, 
we offer a 1600cc estate car, generous expenses, overtime and 

assistance with relocation costs where appropriate. 
Ring or write to David Hilton, Personnel Manager, Linotype -Paul 

Limited, Kingsbury Works, Kingsbury Road, London NW9 8UT 
Tel: 01 -205 0123. 

dif 

Linotype Paul) 
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THE BRITISH COUNCIL INVITES 
APPLICATIONS FOR THE FOLLOWING 

POSITION 

ELECTRONICS 
TECHNICIAN 

(IRAN) 
Cellos. of Nuke' Studies. C4k Behar. Ta stud by College 

reeling Neal durios instelleli.N of ruler. electonic uviptron 
ad iestrennl.tion gams nad te be responsible for all radar. 
electronic aid radie cemmnica6n equipment. carry out raillai 
mbg of all Mis equipment and Pep ureic. one stock recorda. 

CaiWlales mal ay. practical apnonce el all .geipmael 
imbued above. Sea-going experience ad Dly tad Guilds 292 

Marine Bads and Radar Technician Cerliliule mid Ogarlmest 
el Trade Rader Manteance Certificate advaatunes 

Salary: in Seelba.plea - 23.192 -15.344 pe, le Chah Behar 
(4.469-17.4M p. Oversees benefits Fra tarsithe accammo 
lathes mines sal childra's Slomaca. rotin lares paid for 

techiicln ad lamely: Nance medical scheme: 
anwl potage pas hens Nan. 2-par contrat hem Jniary 
1979 er lalar. 

Retire lares are Feld. taut aatracla are plan eteed by Me 

British Ceacli. Please raite briefly Selig gealihcnieos end 

PO el gpreprlole espriace. poling ritiraste number 78 

HU I W and tille el put. ter hater detallo aad aplitatis term to 

The British CAeail. 65 0.0.3 Street. Lulu. WIy 2M. 185981 

CRICKLADE COLLEGE 
ANDOVER 

TECHNICIAN 
-ELECTRONICS AND 

ENGINEERING SCIENCE 

The person appointed will be required 
to have a working knowledge of elec- 
tronic and radio systems engineering 
equipment. Additional duties will be 
related to the operation of an en- 
gineering science laboratory. 37 
hours per week, 52 weeks per year 
(less 18 days annual leave). 

Salary within Technical Grade 1 

£2,676- £2,967 plus £312 supple- 
ment. 

Application forms from the Registrar, 
Cricklade College, Charlton Road, 
Andover. (Tel. 6331 1). 

(8607) 

WINCHESTER AND CENTRAL 
HAMPSHIRE HEALTH DISTRICT 
ROYAL HAMPSHIRE COUNTY 

HOSPITAL 

MEDICAL PHYSICS 
TECHNICIAN GRADE III 

Under the control of the District Engineer in the 
District Electronics Depanment based at this Hose 
pital The successful applicant will be required to 
work on repair and maintain electro.medicel and 
electronic equipment used by ell departments within 
the hospitals attached to the Winchester and Central 
Hampshire Health District. Salary scale E3.744 p a 
to E4.788 p.a. Applicants not previously employed 
by the Health Service will stan at the minimum of the 
scale. Minimum technical qualification O N C. or 
equivalent. 

Application forme from: The Dianes Pemeonnel 
Off ice, Royal Hampshire County Hospital. Tek 
Winchester 63535. Eat. 350; 352. (6603) 

ELECTRONICS 
ENGINEER 
EAST ANGLIA 

Exciting possibilities exist for an elec- 
tronics graduate with experience or 
keen active interest in consumer elec- 
tronics. The right person will design 
and develop audio and R.F. Circuits 
with a salary of c £4000. Relocation 
assistance can be made available. 

Send résumé to Box 8646 
c/o Wireless World 

Dorset House, Stamford Street 
London SE1 9LU 

AN EXPERIENCED 
PART -TIME 
CAR RADIO 
ENGINEER 

Phone for details 
on 778 -6369 
on 778 3391 (6627) 

oN 
BOLTONH,, 

s 

4/000 

0.* Don't keep s,4, 

... 
-., 

_,N,- - t to yourself o 
1,, We need your knowledge and experience 
44- With sound practical experience and the necessary qualifications - degree. 

diploma. professional qualifications. HND. HNC. FTC. etc.. depending on your 
specialisation - you can train as a lecturer in Further and Higher Education. A ' it :' e -year grant -aided course will prepare you to teach in one of the following fields: 

o z 
4 

rot 

Agriculture & Horticulture Business Studies Catering & Allied Subjects 
Clothing & Fashion Construction Education for the Disadvantaged 

Engineering Nursing & Health Studies Management Mathematics 
Printing & Graphic Arts Sciences Social Work 

For r ,rther details either phone or send the coupon to any of the following colleges:- 
Bolton College of Education (Technical). Chadwick Street. Bolton BL2 1JW. 

Tel: Bolton 22132. 
Garnet College. Downshire House. Roehampton Lane. London SW154HR. 

Tel: 01 -789 6533. 
The Polytechnic. Huddersfield. Holly Bank Road. Lindley. Huddersfield HD3 3BP 

Tel, Huddersfield 25611. 
Wolverhampton Polytechnic. Faculty of Education, Compton Road West. 

Wolverhampton. WV3 9DX. Tel: Wolverhampton 24286. ' Please send further details and an application form for a one -year course to train as a lecturer. _O 

NAME e 
ADDRESS 

Re v4 

sb 
nN rN01°9N 
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While you're sitting there, looking through 
the limited available sources of job 
information, we're being asked if you're 
interested in better opportunities and higher 
earnings. 
If we don't know about you, we can't answer 
the questions. This is how Lansdowne 
Appointments Register works. 
You complete and post the coupon below. 
We send you a confidential application form 
which you fill in at your leisure and return to 
us. We'll then compare your skills and 
ambitions to the personnel needs of over 
3,000 good employers, big and small. 

Matching them is a precise business. One 

thing we ask you is which companies should 
not be told about you No -one on your list 
will ever know you're looking around. When 
all your requirements compare favourably, 
we send the employer your information. 
Pretty soon. you should be contacted 
directly. by someone who thinks you're 
worth a better deal. 

We don't pester you, ask you to come and 
see us or send us money. We also guarantee 
to treat all the information you give us as 
highly confidential. So, lust post this coupon 
and take the same simple step to a better 
career as thousands of others before you. 

Lansdowne Appointments Register, 
Design House, 
The Malt, 
London W5 5LS. 
Tel : 01 -579 2282 
(24 hour answering 
service). 3,000 people 

have been asking us 
about you 

For those too busy doing a good iob to find a better one 

--- 
Our clients are keen to meet men and women aged 20 to 40 years. I with potential earnings of between E4.000 and E7.000 p.a I 

I 
Name 

Address 

I WW19/1o' 

Lansdowne Appointments Register, Design House, The Mall, 
London W5 5LS. Tel: 01 -579 2282 (24 hour answering service). 

(86361 - - - - - - - - - 
GUILDFORD & DISTRICT ENGINEERING 

TRAINING ASSOCIATION LIMITED 
SLYFIELD GREEN, GUILDFORD, SURREY 

have a vacancy for 

ELECTRONICS 
INSTRUCTOR 

Applications are invited from people 25 -50, who hold 
either a full Technological Certificate or have relevant 
practical experience for the post of Electronics Instruc- 
tor. 

Duties include conducting both theoretical and practical 
work for first year apprentices in our purpose -built 
training centre. 

Salary (starting) £3882 p.a. with increments. Subsid- 
ised canteen, non -contributory sickness and life assu- 
rance scheme. Training in instructional techniques given 
if required. 
Please contact. Guildford 65485. 

(8596) 

O 
BBC requires an 

ELECTRONIC MAINTENANCE 
SUPERVISOR 

at its Engineering Training Department, in Evesham. Wores. 

Duties: 
Directing a team of Broadcasting Engineers responsible for maintaining the full range of 
professional radio and television broadcasting equipment. Irregular hours of working are 
involved 

Requirements: 
1 Ability to motivate and lead other Engineers in such a way as to provide an efficient 

maintenance facility. 
2. Recent experience of maintaining electronic equipment. 
3 A good technical knowledge of audio and /or video equipment. 
One of the following qualifications is essential 
a) A degree from a British University in Electronics or Electrical Engineering 
b) HNC or HND (Electrical Engineering or Applied Physics) 
c) C &G Full Technological Certificate in Telecommunications 
d) A pass in the Council of Engineering Institution or exemption therefrom 
Reward: 
A base in the Worcestershire countryside. Working in well- equipped Radio and Colour 
Television Studios. Excellent welfare and club facilities. Four weeks. two days leave. Pension 
scheme. 
Salary in the range of £4160 -E4570 depending upon experience and qualifications. rising to 
£5185 per annum plus 15% irregular hour working allowance. 

Further Details: 
If you would like to hear more and receive an application please send a stamped addressed 
envelope of at least 9 x 4 to Head of Technical Operations Training Section, Engineering 
Training Department, Wood Norton, Evesham WR11 4TF. quoting reference number 
78.E.4073/WW. 
Closing date for return of application forms fourteen days after publication. 

(8590) 
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Sales Engineering 
Opportunities 

- Avionics 
Acoustics and 

Field Telephones 

©16021 

THE ROYAL FREE HOSPITAL 
HAMPSTEAD 

MEDICAL PHYSICS 
TECHNICIAN IV 
(ELECTRONICS) 

An Electronics Technician is required for the 
Electronics Workshop of this major teaching 
hospital to assist with the development and 
maintenance of electronic Circuits and 
equipment. 
Applicants should hold the City and Guilds 
Final Certificate in appropriate subjects or an 
equivalent qualification. Some practical 
experience in the use of analogue and digital 
circuit techniques is desirable. 
Salary on scale E3,423- £4,488 per annum. 
including all allowances. The starting point 
depending on qualifications and experience 
and the successful candidate will be encou- 
raged to study for a higher qualification, by 
means of Day Release. 

Application Form (to be returned by 3rd 
November. 1978) and Job Description from 
the Personnel Department, The Royal Free 
Hospital. Pond Street, Hampstead, London 
N W 3 2QC. Tel 01-794 0500. Please quote 
ref 0761. 

Camden and Islington 
Area Health Authority (T) (8594) 

140 WIRELESS WORLD, NOVEMBER 1978 

Communicate with Racal 
Racal Acoustics Limited. a member of the world- renowned Racal Electronics Group. 

is a major manufacturer of aircraft communication control systems. military field - telephones 
and acoustic ancillary equipment. 

Recent expansion has given rise to excellent opportunities at our Wembley. Middlesex. 
Head Office. for Sales Engineers in all three of the above product areas. Specific vacancies 
exist for 

*Avionics Sales Engineer 
Sales Engineer (Telephone Systems) 
Sales Engineer (Acustics) 

Applicants should be aged 25 +. possess a sound education and have a good technical 
background. preferably in the field of avionics. acoustics. public military telephone 
equipment or related areas 

The successful applicants (male female) will mainly be responsible for visiting and 
corresponding with existing and potential customers. demonstrating the Company's 
products, processing customers enquiries and assisting with exhibitions. 

For the above positions. the Company offers an attractive remuneration package. 
together with over four weeks annual holiday. pension and free life- assurance scheme 

If you wish to be considered for these challenging positions. please write, in full 
confidence. giving details of education. experience and present salary to. 

The Personnel Officer, RACAL ACOUSTICS LIMITED. 
Beresford Avenue. Wembley. Middlesex. 

UNIVERSITY OF OXFORD 
DEPT. OF HUMAN ANATOMY 

ELECTRONICS 
TECHNICIAN 

(GRADE 6) 
SALARY £3,654£4,365 

The Department of Human Anatomy 
requires an Electronics Technician to 
assume responsibility for running 3 
Electron Microscopes, closed circuit 
television installation nd other 
sophisticated equipment including 
the supervision of research students in 
their use. 

Application with details of qualifica- 
tions and previous experience (Parti- 
cularly of electron microscopes and 
closed circuit television) should be 
sent in writing together with the 
names of two referees to 

Professor C. G. Phillips, FRS 
Dept. of Human Anatomy 

South Park Road 
Oxford OX1 3QX 

(861 2) 

Lambeth, Southwark and Lewisham AHA (T) 

Guy's Health District 

Medical Physicist 
Technician III 
Salary £4098 rising to £5142 inclusive 

Required for the Department of Clinical Physics and 
Bioengineering. The Technician (male /female) will join a team of 
Physicists and Technicians engaged on design, development, 
maintenance and repair of a wide range of electromedical 
equipment. 

Minimum qualifications are H.N.C. or O.N.C. and at least 3 years' 
experience as a qualified electronics /electrical technician. 

Application form available from the Personnel Officer, Guy's 
Hospital, St Thomas Street, London SE1 9RT. Telephone: 
01 -407 7600, Ext. 3462. 

(86341 

INSTRUMENT 
TECHNICIANS 
FOR THE OIL INDUSTRY 

NEC Gas, the onlyBritish company offering formation mud 
logging services to the oil industry, is rapdily increasing its 
penetration in both North West Europe and Overseas. 

This expansion has created excellent opportunities for 
experienced Instrument Technicians to become involved in a 

variety of development, commissioning and maintenance 
projects both on and offshore. Although based at Kilwinning, 
Ayrshire, offshore working would amount to a total of around 
100 days per year and candidates would be expected to 
travel, sometimes at short notice, both in Europe and 
Overseas. 

Applicants should be qualified to H.N.D. standard and 
have at least 3 years' experience in industrial electronics, 
electronic process instrumentation or a related field. Although 
not essential, experience with digital logic systems and /or 
gas analytical instruments would be an advantage. 

Candidates in good physical shape who can show above 
average commitment both in initiative and in the ability to 
work under arduous conditions will be suitably rewarded by 
the company, financially as well as in terms of career 
progression. 

Write or telephone 

-Imam r ... 
me 

3 NEC 1" 

NEC Gas Analytical Services 
International Ltd., 
2/4 Simpson Place, 
Kilwinning, Ayrshire. 
Tel: 0292 41 752 
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UNIVERSITY OF SUSSEX 

SCHOOL OF MOLECULAR SCIENCES 

SENIOR TECHNICIAN 
IN ELECTRONICS 

Grade 5 

The School of Molecular Sciences has an 
immediate vacancy for an electronics engin- 
eer. The essential requirements are a sound 
knowledge and practical ability to diagnose 
and to clear faults on the r.f. and electronics 
side of a wide range of modern analytical 
equipment including nuclear magnetic 
resonance: electron spin resonance and 
mass spectrometry, etc. 

The ability to deal with calibration and 
repairs to a wide range of electronic instru- 
ments is also required. 

Candidates should be qualified to at least full 
technological certificate level or equivalent 
and had five years' relevant experience. 

Salary range E3.186.00 - E3,720.00 per 
annum. Four weeks' annual leave and 
excellent working conditions. 

Applications including the names of two 
technical referees. from whom further infor- 
mation could be obtained if necessary, to Mr 
P. J. Gilliver, Superintendent of the 
Laboratories, School of Molecular Sciences. 
University of Sussex, Falmer, Brighton, BN 1 

90-1 
(8620) 

UMIST 

ELECTRONICS 
TECHNICIAN 

Applications are invited from can- 
didates of either sex for a vacancy of 
Electronics Technician Grade 5 in the 
Department of Pure and Applied 
Physics. The technician is required for 
the development, construction and 
maintenance of specialised electronic 
equipment for research and teaching 
using the full range of electronics 
workshop procedure. Applicants 
should be at least 24 years of age and 
preferably hold ONC, OND or equi- 
valent qualifications. 

Salary within the scale £3,186 - 
83,720 per annum. 

Application forms may be obtained 
from the Registrar. UMIST, P.O. Box 
88, Manchester M60 1QD, by 
quoting reference PH / 119 /AU. 
Closing date for applications 1 

November, 1978. 

(8641) 

RADIO COMMUNICATION 
ENGINEERS AND RADIO 

PAGING ENGINEERS 
NEEDED 

£4,900 AND £4,400 
(Remuneration inclusive of bonuses) 

Applications are invited for the above posi- 
tions. Due to continuing expansion we need 
engineers at our London depot and also our 
new branch at Harrow, Middx. We are 
London's largest independent radio- 
telephone company, and would be inter. 
ested in hearing from you if you have 
knowledge of mobile V.H.F. equipment 

Contact Mike Rawlings or Bill Clarke. on 
01.328 5344. 

London 
Communications 
(Equipment) Ltd 
l0 etwncaty Ram,.tnnd,n NWe Oi .12e 5344 

(8547) 
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A secure and rewarding 
career in 

Telecommunications 
anc! Instrumentation 

Hertford /East Anglia based 
Eastern Gas is a major Region of today's energy industry and we are 
currently operating and developing sophisticated Communications and 
Instrumentation Systems for operational and business purposes. 
Continued expansion in these fields has now created a number of 
important vacancies for maintenance staff at our Central Workshops in 
Hertford and various Field Depots throughout East Anglia. 
The duties, which are both varied and interesting, involve the mainte- 
nance of a wide range of Communications and Instrumentation 
equipment and candidates should ideally be qualified to ONC /C & G 
level and have some experience in one of the following: 

Radio /Multiplex; 
Telemetry or Digital /Logic Systems; 
Electronic /Pneumatic Instrumentation. 

Starting salary will be in the range £3540 -£4332 plus the 
appropriate Weighting Allowance, and usual major ben- 
efits. 
Application forms from N. H. Griffin, Personnel Officer, 
Eastern Gas, Star House, Mutton Lane, Potters Bar, Herts 
EN6 2PD. Telephone Potters Bar 51151 ext 426. 

EASTERN GAS 

COMMUNICATIONS 

TECHNICIAN 
£5,070- £5,945 p.a. 3 -day week 
Amongst the variety of services provided by the Port of London Authority is the 
maintenance of telecommunications equipment which helps to ensure the safe and 
efficient operation of the Port. 
We are currently looking for a telecommunications specialist with radar and telemetry 
experience to become involved with the maintenance and installation of the 
sophisticated equipment on which this vital service depends. The equipment includes 
VHF and UHF, radio, radar, microwave telemetric links and UHF telemetry located 
between Tower Pier and the Royal Docks. Based at North Woolwich you will therefore 
become involved in a variety of interesting work in which you will be expected to act on 
your own initiative in a variety of locations. The three -day, 35 hour week is worked in 
12 and 11 -hour day shifts. 
You should have ONC or equivalent Service qualifications but it is imperative that your 
background includes at least 5 years' experience of radar and radio maintenance. You 
must also possess a current driving licence. 
The salary scale ranges from £5,070 p.a. to £5,945 p.a. and the commencing rate of pay 
will be the lowest point in the scale. 
Please apply for an application form by ringing 01 -476 7555 or by writing to the 
Personnel Manager, Port of London Authority, Basin South, North Woolwich, 
London E16 20F. 

PII.A 401/1110 PORT OF LONDON AUTHORITY 
1 
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Electronic 
Design Engineers 
up to £7,000 p.a. 

Windsor 

0000 

WIRELESS WORLD, NOVEMBER 1978 

Communicate with Racal 
Satellite Communications 
Digital Techniques 
Linear Techniques (Audio- S.H.F.) 
Microprocessors 

With an impressive record of growth and profitability in the field of sophisticated 
communications systems and equipments. RACAL (SLOUGH) LIMITED 
now seek additional Engineering Staff at all levels. 

These positions present outstanding opportunities for Engineers (male 
female) who, working near the state of the art, can make a real contribution 
to the design and development of advanced new equipment. Successful 
candidates will be involved from the initial feasibility study through all stages 
of development up to early production. 
These appointments carry excellent salaries and first -class prospects. 
For the more senior posts a remuneration package of up to £7,000 per 
annum could be offered. 

Please write, with details of age, experience and present salary, to: 

Personnel Officer. RACAL (SLOUGH) LIMITED, Windsor, Berks. 
(Tel Windsor 69811) (8624) 

ELECTRONICS - ENGINEERS 
Are you part of a team, or just a 

face in the crowd? 
Eley, the country's leading sporting and 

target ammunition manufacturer, based in 
the West Midlands, need two people to fill 

newly- created posts. 
Challenging work with a small team 

responsible for the smooth running of 
electronic systems which control our 

production plants. 
The systems involve mainly digital/ 
analogue electronics, some using 

microprocessors and mini -computers, 
which interface with hydraulics, electrical 
systems, pneumatics, optics and various 

transducers. You'll also assist in the 
commissioning of new plant and the 
production of maintenance manuals. 
Qualifications - HNC or equivalent in 

electronics and control, with at least two 
years experience in the computer and 

technological field. 
If a good salary, excellent chances of 
promotion and relocation expenses. 
interests you then please write or 

telephone for an application form, to: 
David Roberts, Personnel Manager, Eley, 

P.O. Box 216, Witton, Birmingham, B6 7BA. 
Tel: 021 -356 4848 ext. 2277. 

862 

ELEY 

Chief 
Of Test 
for 

DECCA COMMUNICATIONS LTD. 
situated in Sevenoaks, Kent 

To work on their new range of High Frequency 
Radio Systems and to supervise a small but 
expanding Test Department. 

Candidates should have at least 5 years' 
experience in the organisation, operation and 
supervision of a Test Department. Preference 
will be given to applicants with experience in 

H.F. Receivers and high power H.F. Transmitters. 

A competitive salary will be offered along with the 
substantial fringe benefits associated with a major 
company. 

Appropriate qualifications and experience 
should be sent, together with any service with 
H.M. Forces to: 

Mr. C. Tyas, Personnel Assistant, 
Decca Limited, Decca House, 9 Albert 
Embankment, London SE1 7SW. 

DECCA 
The Queen's Award lot 
Export Achievement 
toDeccaLtd 1976. 
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RADIO 
TECHNICIANS 

At the Government Communications Head- 
quarters we carry out research and development in 

radio communications and their security, including 
related computer applications. Practically every type of 
system is under investigation, including long -range radio, 
satellite, microwave and telephony. 

Your job as a Radio Technician will concern you in developing, 
constructing, installing, commissioning, testing, and maintaining 
our equipment. In performing these tasks you will become familiar 
with a wide range of processing equipment in the audio to microwave 
range, involving modern logic techniques, microprocessors. and 
computer systems. Such work will take you to the frontiers of technology 
on a broad front and widen your area of expertise - positive career 
assets whatever the future brings. 

Training is comprehensive special courses, both in -house and with 
manufacturers, will develop particular aspects of your knowledge and 
you will be encouraged to take advantage of appropriate day release 
facilities. 

You could travel - we are based in Cheltenham but we have other 
centres in the UK, all of which require resident Radio Technicians and 
can call for others to make working visits. There will also be some 
opportunities for short trips abroad, or for longer periods of service 

`,overseas. 

WORK IN 
COMMUNICATIONS 
R &D AND ADD TO 
YOUR SKILLS 

You should be at least 19 years of age. hold (or expect to obtain) the 
City and Guilds Telecommunications Technician Certificate Part I 

(Intermediate), or its equivalent, and have a sound knowledge of the 
principles of telecommunications and radio, together with experience of 
maintenance and the use of test equipment. If you are or have been in 

HM Forces your Service trade may allow us to dispense with the need for 
formal qualifications. 

You start on £2927 at 19, up to £3700 if you are 25 or over, rising to 
£4252, and promotion will put you on the road to posts carrying 
substantially more. There are also opportunities for overtime and on -call 
work paying good rates. 

Get full details from our Recruitment Officer, Robby Robinson, 
on Cheltenham (0242) 21491, Ext. 2269, or write to him at GCHQ 
(Ref. WW1 1), Oakley, Priors Road, Cheltenham, Glos GL52 5AJ. 
If you seem suitable, we'll invite you to interview in Cheltenham - at our 
expense of course. 

(8508) 

AMBITIONS 
IN 

COMPUTING? 
Use your experience to 

improve your life style. 

DESIGN - TEST 
SERVICE - SUPPORT 
SALES - SOFTWARE 

For expert confidential ad- 
vice contact GEOFF 
ALDRIDGE. 

01 -229 9239 

Technomar& 
6'ngin,erine and Tec hntru(Xerru,tment 

11 Westbourne Grove 
London, W2 

(8423) 

RADIO COMMUNICATION 
ENGINEERS AND RADIO 

PAGING ENGINEERS 
NEEDED 

£4,900 AND £4,400 
(Remuneration inclusive of bonuses) 
Applications are invited for the 
above positions. Due to con - 
tinuingexpansion we need en- 
gineers at our London depot and 
also our new branch at Harrow, 
Middx. We are London's largest 
independent radio -telephone 
company, and would be inter- 
ested in hearing from you if you 
have knowledge of mobile V.H.F. 
equipment. Contact Mike Raw- 
lings or Bill Clarke on 01 -32B 
5344. 

London 

(Equipment) Ltd. (8628) 
30 Boundary Road, London, 
NW8 Telephone 01 -328 5344 

RADIO TECHNICIANS 

Keep police 
lines open 

Police depend on communications equipment every hour of the 
day - so if this equipment suddenly acts up, the police are 
seriously handicapped. That's where you can make a difference. 
As a Police Radio Technician in Central or South London, 
you'll help make sure our wide range of equipment is in top 

working condition. 

Qualifications: two years' experience together with either C & G 
Telecommunications Technicians Intermediate Certificate; ONC or 
equivalent. 

Salary: from £3092 - £4165 p.a. according to age at entry, rising to 
£4717 p.a. including Inner London Weighting Allowance. There are 
substantial extra allowances for those employed on shiftwork at 
New Scotland Yard. Benefits include day -time release to study 
for higher qualifications, assistance with course fees and 
4 weeks' holiday a year. Good prospects of promotion. 

For details and an application form, contact: 
The Secretary, Room 213/WW/RT. 105 Regency Street, 
London SW 1 P 4AN. Telephone 01 -230 3122 (24 -hour 
answering service). 

(8591) 
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Electronics Development Engineer 
How do you refine Europe's best in film processing? 
You accomplish this through applying your creative engineering talents 
to increase our capaicty for future business by improving the operation 
methods and equipment at our laboratories in Denham. Rank Film 
Laboratories is already recognised as the most advanced motion picture 
and television film processor in Europe with all throughput controlled by 
a central mini -computer but we naturally have long -term objectives for 
the future and will be relying on you to help meet them. 
In a nutshell, your brief will be to explore the undoubted potential for 
further process -controlled systems, examining problems and coming up 
with effective solutions in terms of new equipment or systems. You will 
have every opportunity to conceive and implement innovative 
suggestions based on your knowledge of microprocessor technology and 
digital and analogue developments. Aged 25 -45, you should also have an 
electronics degree and at least two years' industrial experience in the 
design /development of process control equipment. 
For the right man or woman, it's an exciting position, which 
willcvenerate change within the company. Salary is around £6500 p.a. 
and benefits are as you would expect of a successful international 
company. 
For further information, please telephone Colin Mossman, Technical 
Manager, on Denham 2323 or write for an application form to The 
Personnel Manager, Rank Film laboratories, North Orbital Road, 
Denham, Uxbridge, Middlesex. 

LII_Li_rj RANK FILM LABORATORIES 
(8633) 

University of Surrey 
Audio Visual Aids Unit 

TELEVISION 
ENGINEERS 

There are oppomunities for two engineers to join 
small but well equipped television service active in 
providing facilities for teaching and research 
throughout the University. A studio using plumbicon 
cameras. IVC recorders with tome-code editing. and 
colour telecine is supplemented by a transportable 
twocamera unit. Sony Rovers. and VCRs for local 
replay. Ancillary services of graphics and film 
production are provided within the Unit 

The SENIOR ENGINEER (T6 E3654- E4365) will be 
responsible to the Chief Engineer for setting up. 
maintaining and repairing cameras. editing VTRs. 
sound equipment and lighting. and operating during 
productions. He /she should be capable of liaising 
directly with academic staff and arranging facilities 
required for teaching and research HNC or equi- 
valent qualification is required. 

The ENGINEER (T4 E2955- E3402) should have 
good experience in electronic servicing. preferably of 
television equipment. and be pursuing an appropriate 
technical qualification for which day release may be 
granted. The Engineer will be able to gain a wide 
range of experience in n television operations. sound 
recording. and maintenance of equipment 

Applications for both posts are invited immediately 
on forms to be obtained from the 

Assistant Secretary (Personnel) 
Senate House 

University of Surrey 
Guildford 71281 x 452 (86011 

UNIVERSITY COLLEGE OF 

NORTH WALES, BANGOR 

ELECTRONICS 
TECHNICIAN 

GRADE 5 £3.186- E3.720 p.a. 

Applications ere mild fer IM re.edralised pea of Eleetroeict 
t..ta. n Grade 51a Re Eactreeict Workshop of the Scheel of 
Physical end 111.01., Stlnte, 
The seminal applicant will be maim with e lea el 
technician ceecemed with lie meleoance led enilreclioe el 
eleatrenic equipment br i wee rte Mk led 
leaden ie the Sehnl. 
Apnoea neon here had par practical explains. in 

eleclreeics eel seorelical keewledfe to O.N.C. etuelr. or 
eganleel 
Provisos eppliceele end eel apply alai. 
Applicaa toe mast glrie, debits el ape. Manion an 
eaperlence. anther will the elan led ell of loe 
rel sheldd be selmilted le tie Assistenl Registrar 
Pereeuell. nanny allege el Nora Wen. gager. Gwynedd. 
U57 20G. lo rush him ell lifer see 3mh Odder. 1978 195991 

SENIOR SYSTEMS 
TEST ENGINEER 

A leading company in the photo typesetting industry requires Test 
Engineers who feel capable of testing and installing brand new range 
of minicomputer based V.D.U. terminal equipment, incorporating the 
latest in MS1 and LS1 techniques in real -time applications. 

The right candidates will be qualified to at least H.N.C. level and /or 
have considerable experience in digital electronics with knowledge of 
74 Series T.T.L. A background of the word processing or printing 
industry would be advantageous. One of the positions would involve 
some U.K. and European travel to handle system installations and 
back -up service for our overseas agents. 

The company provides 4 weeks' holiday and pension scheme. Salary 
circa £5000. 

Phone for application form to 
MISS BUX, DATEK SYSTEMS LTD. 

849 HARROW ROAD, WEMBLEY, MIDDX. 
01 -904 0061 (8643) 

ITN 

SENIOR ENGINEER 
Independent Television News Ltd. has a vacancy for a Senior Engineer 
to work in their Radio Links section. The work involves the installation 
and maintenance of temporary microwave links and R.T. systems for 
Outside Broadcasts. 

Candidates should be qualified to H.N.C. or above and have ex- 
perience of SHF, UHF and VHF radio systems. Television experience 
would be an added advantage. 

Salary: £5,920 per annum. 

Please telephone the Personnel Office on 01 -637 3144 for an 
application form, quoting reference 3514 (8623) 

WIRELESS WORLD. NOVEMBER 1978 

THE ROYAL FREE HOSPITAL - 
HAMPSTEAD 

MEDICAL PHYSICS 
TECHNICAN II 

(ELECTRONICS) 
An experienced engineer is required 
to assist with the day -to -day running 
of the Electronics workshop of this 
major teaching hospital. 
Proven ability in the design of elec- 
tronic circuits and systems using 
state -of- the -art techniques is essen- 
tial. Previous experience in the 
medical field would be an advantage 
Applicants should hold a Higher 
National Certificate in appropriate 
subjects or an equivalent, or higher, 
qualification. 
Salary on scale: £4,824- E5,964, 
including all allowances. 
Application form (to be returned by 
3rd November, 1978) and Job De- 
scription available from the Personnel 
Department, Pond Street, Hamp- 
stead. London NW3 2QG. Tel. 01- 
794 0500. Please quote reference 
no. 0757. 

Camden and Islington 
Area Health Authority (T) (8595) 

SALES ENGINEER 
-Knobs, Trims and Mechanical 

appearance items 

We are looking for a specialised Sales 
Engineer with experience in appearance 
items and mechanical fittings for the Elec- 
tronic and Electrical industries. A knowledge 
of the TV. Radio and Domestic Electrical 
industries is essential. 

A substantial salary plus commission. 
vehicle, and other benefits including a 

non- contributory pension scheme, are off. 
ered to the successful applicant. 

Please telephone: (01) 837 2701. 
or write enclosing C V to 

The Managing Director 
PEDOKA LIMITED 

28/29 White Lion Street 
London, N1 9PD 

1861 31 

COVENTRY AREA HEALTH AUTHORITY 

Clinical Physics and Bio- Engineering 
Department 

Walsgrave Hospital 

ARE YOU INTERESTED IN A 
CAREER IN MEDICAL 

ELECTRONICS? 
With the growth of technology In mulleins. Electronic/ 
Medical Physics Technicians are required by the above 

department to join a team involved in the maintenance 

and development of a wide range of physiological 
measurement equipment. nucleonic equipment and 

laboratory equipment. A knowledge of diagnostic 
maintenance of inelrumentatien and /or mini computers 
would be desirable. 

Candidates for the post should hold an O.N.C.. H.N.C.. or 

equivalent qualification. Salary scale - Medical 
Physics Technician. Grade Ill within the range í374410 
(4788 per annum. 

Further details can be obtained from Chief Physicist. 
Walsgrave Hospital. Telephone Coventry 613232. 
extension 482. Application forms ¡quoting ref. WWI 

obtained from the Sector Administrator. Walsgrave 
Hospital. Clifford Bridge Road. Walsgrave. Coventry CV2 

20x. (86401 

SENIOR ENGINEERING 
POSITION 

Well- established Canadian 
manufacturer of communications 
equipment requires experienced 
engineer to direct engineering 
department and carry out diver- 
sification programme. 
Successful candidate will have 
several years' of experience in 
communications or instrumenta- 
tion. Experience in several fields 
will be considered an asset as will 
experience in fibre optics. 
Send résumé to Mr. J. E. 
Thomas, Lindsay Speciality Pro- 
ducts Ltd., 50 Mary Street West, 
Lindsay, Ontario, Canada K9V 
4S7. (8642) 
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Audio & Design (Recording) Ltd. 

have a vacancy for a 

UK SALES 
ENGINEER 

based in Reading, Berkshire 

The person we are after should preferably be 
single, educated to 'A' level Physics /Maths 
and /or OND Technology standard and 
possess a current driving licence. 

Since the work involved will require close 
contact with our customers previous ex- 
perience as an audio electronics engineer or 
in a recording studio will be considered an 
advantage. 

After an initial familiarisation period of about 
6 weeks the successful applicant will be 
responsible for fitting customers' options to 
standard equipment and the after -sales 
service /repair schedules, both in the work- 
shop and on site. Additionally some degree 
or sales support and overseas travel will be 
required. 

Salary is negotiable depending on appli- 
cant's experience and qualifications and will 
include a car allowance. 

If you are interested please write to 
The Personnel Director 

Audio & Design (Recording) Ltd. 
84 Oxford Road. Reading RG1 7W 

quoting reference (KJB /SEWW /0978) 
giving curriculum vitae and current salary. 

Applications for this post should reach us no 
later than December 31. 1978. 

(8600) 

APPOINTMENTS 
IN 

ELECTRONICS 
Take your pick of the 
permanent posts in 

MISSILES - MEDICAL 
COMPUTERS - COMMS 
MICROWAVE - MARINE 
HARDWARE - SOFTWARE 

For expert advice and immedi- 
ate action on career improve- 
ment, 'phone, or write to, 

Mike Gernat BSc. 

7échn9na rk 
l, H, rt, 

11 Westbourne Grove 
London W2. 01-229 9239. 

7 

CITY OF LONDON POLYTECHNIC 
LIBRARY & LEARNING 
RESOURCES SERVICE 

TECHNICIAN GRADE 5 
We are looking for a versatile person to join a 

small team involved in the running of Media 
Services throughout the Polytechnic. 
The successful applicant will be mainly 
concerned with the servicing of audio visual 
and television equipment, but he /she will 
also be required to operate a whole range of 
television and audio equipment. and be- 
come involved in media productions. 
A keen interest in the audio visual field is 
essential together with a sound practical 
knowledlge of TV electronics. 
Salary - (Grade 5) E3.675- E4,212 in- 
cluding London Weighting, starting point 
dependent upon qualifications and ex- 
perience. 
Further details and application forms may be 
obtained from the Assistant Secretary, City 
of London Polytechnic. 117 -119 Hounds - 
ditch. London EC3A 7BU. 

The closing date for completed applica- 
tions will be 1st November, 1978. (8592) 

UNIVERSITY OF GLASGOW 
DEPARTMENT OF NATURAL PHILOSOPHY 

TECHNICIAN 
A vacancy exists for a Grade 5 technician in Si grawtarteed 

physics group. Applicata :hold Use experience in room 
technology and same haowled's of eletlrpnic, would be an 

advantage. The dulie. will Include participation it the 
canlreclion aid menenafce ala large nitre high vacuum system 
and Me regular mainmuec, al I small radio telescope system. 
Salary stele Grade 5 - G318543720 per loam. Minimum 
gueliaahas are N.N.C. or equivalent and eight yaws' valermi 
esperiate. 

Applications. giving lull delslls el oalillcalloa and 
esperience. should be addressed lo Professor R. W. P. arem. 
Department al Natural Philosophy. The University. Glasgow. G12 

Boo net No. 4222Fk 135021 

145 Appointments 

Air traffic 
Engineers 
The Civil Aviation Authority has 
vacancies for men and women as Air 
Traffic Engineers Grade I in its 
Telecommunications Division offering a 

variety of work on a wide range of 
electronic systems and specialised 
equipments. Air Traffic Engineers I will 
work with Senior Engineers responsible 
for major projects, the planning and 
provision of new systems and equipments 
and the formulation of national and 
international telecommunications 
operational and engineering policies. 

Duties can include development work, 
system engineering, equipment 
acquisition, software engineering, 
installation planning, implementation, and 
field management of a wide variety of 
electronic operational systems such as 
en -route navigational aids, radar, 
communication systems, data processing 
and computer systems. The current 
requirement is for staff to fill Headquarters 
posts either in Central London or at 
West Drayton, Middlesex. 

Qualifications and experience 
You must hold an honours degree in an 
engineering discipline such as Electronics, 
Computer Sciences or an equivalent 

Civil Aviation Authorfty 

Grade 
degree with an electronics specialisation. 
Alternatively you should have satisfied the 
academic requirements for entry into 
corporate membership of the IEE, IERE 
or RAES. 
In addition you should have at least four 
years post graduate experience. For some 
posts software specialisation is 

appropriate. 

Salary 
Salaries are on an incremental scale £55 I 3 - 
£6957. Posts in the London Area attract an 
additional allowance (Inner London £495 - 
Outer London E293). Senior Air Traffic 
Engineer posts with salary up to E8030 are 
normally filled by promotion from ATE I. 

For full details and an application form 
complete and send the coupon to: 
CAA Tels Staff Management (ATE) 
Room K209, CAA House 
45/59 Kingsway 
London WC2B 6TE 

Name 

Address 

I 

WW JL ------------ 

(8587) 

Electronic 
Timst Engineers 
We manufacture and market audio noise reduction equipment which is used by 
major recording companies, recording studios and broadcasting authorities 
throughout the world and have enjoyed successful growth since incorporation in 
1968. 
The success of such films as "Star Wars " and "Close Encounters of the Third Kind" 
has led to an increased demand for our cinema equipment and contributed to our 
need for experienced test engineers for all our professional products. 

If you have practical knowledge and experience of electronic testing, think you can 
test, calibrate and trouble -shoot our sophisticated equipment, enjoy the challenge of 
quality and delivery pressures and want to hear about the excellent pay and 
conditions, telephone Tony Hill, 01 -720 1 1 1 1 . 

t t Dolby 
Dolby Laboratories Inc 
346 Clapham Road' 
London SW9 9AP 
Telephone 01 -720 1 1 1 1 

(8610) 
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Electronic 
Engineers 
Get your 
career 
off the 
ground ! 
And enjoy these benefits 

11! 

Were a small, dynamic avionics company in Hastings, 
ready to go places ! But we need some young, talented 
electronics engineers to go with us ! 

Our projects are exciting. We are already in the 
forefront of avionics technology and daily breaking new 
ground in that field and in the field of ground support 
automatic test equipment with special emphasis on 
microprocessor technology. 

Prospects are just as exciting ! You can look forward to 
generous re- location allowance - assistance in obtaining 
mortgages locally - well designed career development 
plans including payment of tuition fees - superb working 
environment - free life assurance - superior pension and 
disability plans- paid sick leave -3 to 5 weeks holiday - 
Luncheon Vouchers- and even a company car could be 
Yours ! 

Your salary will be as high - powered as you are ! 

Electronic Design and Development Engineers to 
£7,000 
Ouridea /holds an Honours Degree in a relevant discipline, 
with years of experience in high -grade avionic digital 
circuitry. 

Software Engineers to £5,750 
Our idea /graduated in Computer Science, and is now 
skilled in programming in Assembler Code and /or Coral 66. 
If you also have experience in interfacing with hardware or 
small systems- you're our successful candidate. 

Project Engineers to £6,000 
Ouridea /hasa good Degree in Electronics or HNC /HND 
in electrical /electronic subjects. 

COMPUTING DEVICES 
@D COMPANY LIMITED 

Cc,lTRpL 
INA P.O. Box 10 Castleham Road St Leonards -on -Sea 

East Sussex TN389NJ 
Telephone : (0424) 53481 

Please return this with a summary of your 
qualifications and experience. 

1 
WW 1 

NAME 

ADDRESS 

TEL 

8593 
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Lead the world 
with FROUDE. 

[ ID N 

,..::. : 3 .,,.. 
...... .:£.; 

Total Test Plant Technology 

Froude Engineering Limited are world leaders in total 
test plant technology. Our steady expansion, based on 
a century of experience in the design and manufacture 
of dynamometers and ancillary equipment, provides 
employment for nearly five hundred people. So why 
not join Froude now and help to lead the world in 
total test plant technology. Join Froude and enjoy the 
countryside of Malvern, Hereford and Worcester. 
Due to expanding business activity, the Electronics 
Products Department have vacancies for the 
following staff :- 

PROJECT ENGINEERS 
Responsible for estimating, contract 
design /administration and customer liaison. 
We expect successful applicants to be qualified 
to degree level and previous experience with 
industrial electronics or instrumentation would 
be an advantage. The position offers excellent 
career opportunities. 

TEST AND 
ENGINEERS COMMISSIONING 
For both in -house and on -site testing and 
commissioning of the department's products. 
The work will involve travelling both within the 
U.K. and overseas. 
The position would be of interest to newly 
graduated engineers seeking experience and 
career opportunity. 

PROJECT DESIGNERS 
To join a newly equipped drawing office on 
projects involving industrial electronics, 
instrumentation and medium power 
distribution systems. Experience in these or 
allied areas would be an advantage. 
We can offer very attractive salaries, good 
working conditions and relocation expenses 
will be paid where appropriate. 

Please contact Mrs.Barbara Thomas, Personnel Officer, 
for an application form. 

Froude Engineering Limited 
Gregory's Bank, Worcester, WR3 8AD.Tel: 0905 27166. ` 

Redman HO011ar 
CmrPenY 

(86351 
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Classified 

SITUATIONS VACANT 

Printed Circuit 
Technicians 

The Switching Main Exchange Products Division of 
STC requires Senior and Junior Printed Circuit Tech- 
nicians in their Model Shop. 

To produce high quality small volume experimental 
single sided, double sided, and through hole plated 
printed circuit boards from engineering schematics. 

These vacancies require thorough knowledge of the 
processes used in the production of the above type of 
printed circuit boards, including the production of the 
necessary silk screens. The successful candidates will 
also be responsible for liaison with the chemical 
laboratory to ensure correct operation of process tanks. 

No formal qualifications are required but at least four 
years experience of printed circuit board manufacture 
including process baths and dry film resist techniques 
is required for the senior positions and 1 -2 years for the 
other vacancies. 

For further information, telephone or write to: 
Maureen Renouf, Switching Main Exchange Products 

Division, Standard Telephones and Cables Limited, 
Oakleigh Road South, New Southgate, London N11 1HB. 
Tel: 01 -368 1200 Ext. 3141. 

s TCChanging the face 
of communications worldwide 

EXPERIENCED 
ENGINEER 
REQUIRED 

Must have knowledge of all 
types of electronic musical 
instruments. 
Five -day week. 

Wages negotiable. 
Phone 01-459 7294 /5 

for details 
(86051 

CREATIVE graduate electronic 
engineer required. Well versed 
in video and sound techniques to 
assist in development of new 
products on a part time basis. 
North West London area. - Tel. 
202 -8495. (8617 

SOUNDOUT - a dynamic company 
manufacturing professional band, 
PA and discotheque equipment re- 
quire a test engineer with at least 
three years experience in a pro- 
duction environment. The position 
involves production test of ampli- 
fiers and mixers, writing test 
specifications, designing ATE jigs 
and some post development work 
on established designs. Informal 
working conditions, usual benefits. 
profit sharing scheme. Up to £4,800 
p.a. - Ring Todd Wells 01 -399 3392. 

8608 

Radio Communications 
Electronics Engineers and 

Software Designers 
Mid -Sussex - S.W. London 

Salaries up to £7,000 
To join our expanding R & D Laboratories covering a wide range of the 
R. F. spectrum, from L.F. to V.H.F. Equipments include transmitters 
and receivers for marine and land based use, radio navaids and radio 
monitoring remote computer controlled systems. 
Electronics Engineers should have experience in transmitter or receiver 
design, analogue or digital circuit design, micro processor applica- 
tions. 
Software Designers should be experienced Programmers with an 
interest in control, signal processing or navigational software. 
Attractive salaries are complemented by excellent prospects and 
generous benefits. 
Contact: The Personnel Manager, Redifon Telecommunications 
Limited, Broomhill Road, Wandsworth, London, S.W.18. Phone: 
01- 874 7281 (Reverse charge). 

(8604) 

ARTICLES FOR SALE 

LAB CLEARANCE: Signal Gener- 
ators; Bridges; Waveform, 
transistor analysers; calibrators; 
standards; millivoltmeters; dyna- 
mometers; KW meters; oscillo- 
scopes; recorders; Thermal, sweep. 
low distortion true RMS, audio FR, 
deviation. Tel. 040 -376236. 08250 

REGULATED power supply units 
13.8 volt 5 amp cont. 7 amps int. 
Electronic short circuit protection. 
240 VAC input. British Manufacture 
£25.65 p & p £1.25. Reduction for 
10 plus units. E.M.A. Electronic 
Engineers, Orford, Woodbridge, 
Suffolk. Tel. 039 45 328. 18630 

ARTICLES FOR SALE 
EXCLUSIVE OFFER 

RACK MOUNTING CABINETS 
HIGHEST QUALITY 19" 

Ref Hr' Width'' Depth" Price 
PE 10 21 13 £10.00 
1110 54 21 18 £20.00 
TT 64 25 26 E45.00 
RA2 69 25 26 £100.00 
PT 12 20 21 £20.00 
Tit 75 22 21 E20.00 
ST 85 22 24 E70.00 

Racal cabinets for RA. 11/111 E30.00 

Over 60 types available from 12" to 90" high. 

Also twins. triples and consoles. Above are only a few 

types. Please send for full list. 

AUDIO AND INSTRUMENTATION -TAPE RECORDER 
REPRODUCERS 

* Plessey 1033 Digital Units. 7 track'i 
* Plessey M5500 Digital Unit. 7 tracks 't 

* Amplex FR -1100. 6 speeds. stereo'. 
* Ampex FR600. 4 speeds. 7 track ', 
* D.A.I. MI. 4 speeds. 4 tracks 
* Abeam CMP -100. 6 speeds. 7 tracks I 

* leavers Rich DA-2P. 2 speeds. 2 tracks t' 
* leavers Rich Console. 2 speeds. 2 tracks'+' 

Prices of above E70 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. 

All our aerial equipment is professional 6100 
quality 

* Tbermionic Time Injection Units E70 

* Manson TFM -10I Multipliers £240 

* Bradley CT 4118 Uectronic Multimeters £90 
* Servomex 2kw Auto Voltage regulators £130 
* 12511. Lattice Masts. 26" aides P.U.R. 

* 3011. Lattice Masts. 14" sides £55.00 
* 10f1. Light Lattice Sections. 6" sides Et 0.00 

* Rhode and Schwarz Polyscopes SWOBI .... £450.00 
* Rhode and Schwarz SMLM Sig Gene £375.00 
* Rebind Oscilloscopes 50A and plug -ins £190.00 
* Solariron CO 523 Oscilloscopes £95.00 
* Solarires CO 426 Oscilloscopes £90.00 
* Solanron CD 1014 Oscilloscopes £110.00 
* Solution CD 1016 Oscilloscopes E95.00 
* Kay Sonographs £225.00 
* Munson Mu6imelers P.U.R. 

* Weinshel Precision AOenuators P.U.R. 

* Aerial Rotator Displays £90.00 
* Coquelel Code Teleprinters £250.00 
* EMI '4" Audis Tape 3600 FT Nab 24.50 
* 25 -watt A.C.W. Exponential Speakers 225.00 
* SE4 /2B C.R.T.s E18.00 

* SE5 /2A C.R £19.00 
* 31,7P /Z (OM11-91 C.R.T.s Et9.00 
a Plessey 3 8 6KCS S.S.B. filters E14.00 

* AVO CT 471A Electronic Multimeters £75.00 
* EMI A 301 Tape Recorders £40.00 
* Slenarette L Tape Recorders £29.00 
* Marconi TF 10418 VT Voltmeters £45.00 
* 06.7 -5 C.R.T £4.00 
* Uniselectors. 10 Bank 25-way £3.50 
a 40f. Sectional Aluminium Masts. complete ... £55.00 
+ Racal MA -19 Universal Drive Units £450.00 
* Racal RA -17P Receivers (owl £950.00 
+ Rhode 8 Schwarz ESM Tunable VHF Receivers 

180-300 Mies £285.00 
* Rhode 8 Schwarz HEN Field Strength HF loop 

Aerials £140.00 
* Narde 504 Freq. meters 200 -500 Mica £45.00 
a B9K 2409 Electronic Multimeters E55.00 
a Multi- purpose Trolleys with Jacks 19 s 17 £16.00 
a Rhode 8 Schwan fibreglass HA Diversity 

Dipoles £120.00 
* Ion pump power supply. E.H.T. (44.00 
* E.M.I. Documents CCTV Outfit £250.00 
a Advance 3KVA CV Transformers £150.00 
a Grainger HF Long Log Aperiodic Aerial P.U.R. 

* Metal V.O.U. Tables 30" s 36" x 30" E24.00 

MANUALS 
We have a quantity of Technical Manuals of Electronic 

Equipment. not photostats. 1940 to 1960. British and 

American. No lists. Enquiries invited. 

a Data Efficiency Reapoolers 240v E28.00 
a Belling Lee IDO Amp Interference Filters . £76.00 
a Oscilloscope Trolleys from E18.00 
a Racal MA1978 pre -Selectors E65.00 
* Rack Mounting Operator Tables E10.00 
a Gaumont Kalee 1740 Flutter Meters E75.00 
a Heavy Aerial Rotators P.U.R. 
a 7511 Aluminium Lattice Masts. 20" sides ... £400.00 
a Rhodes 8 Schwarz SBA sig. pen. 1.6 2.4 omc £470.00 
a Large Aerial Turning Units P.U.R. 

* 45 feet Uniradìa 4 Co-as 50 ohms E2.00 
* Adds 5 8 Track Punches £48.00 
a Quality Weather Vanes 8 contacts (unused) £25.00 
a Racal MA-175 I.S.B. Modulators 'new) £45.00 
a Imslide Cabinet Shelf Sliders £3.00 
a Tally 5 8 Track Tape Readers 60 cps £48.00 
a Tally 5 8 Track Tape Readers Track Spooling £65.00 

We have a quantity of Power Transformers 250 watts to 

15KVA at voltages up is 40KV. Rest quality at low 

prices. lists available. 

x Racal RA -M SSB Adaptors. new E70.00 
* Racal RA 290 L.S.B. Transistorised Converters 

Inewl El 20.00 

We bane a varied assortment of industrial and pro- 

fessional Cathode Ray Tubes available. List on request. 

PLEASE ADD CARRIAGE AND V.A.T. 

P. HARRIS 
ORGANFORD, DORSET, BH16 6BR 

BOURNEMOUTH (02071765051 
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SITUATIONS VACANT 

Electronics Technician 
required to work with small team of Engineers on custom built 
equipment. 

Duties include assembly, wiring and test of complete equipment as 
well as testing small batches of PCB's. 

Previous experience of wiring essential, preferably to military 
standards, previous production testing experience would be an 
advantage. 

Suitable candidate must be able to work unsupervised. 
Telemotive looks only for above average personnel, and this is 
reflected in conditions of employment offered. 
Please apply in writing, giving details of previous experience, to:- 

Telemotive U.K. Limited 
TELEMOTIVE HOUSE, 100 HIGH ROAD 

BYFLEET, WEYBRIDGE, SURREY 
BYFLEET 47117 

18453) 

TEST ENGINEERS 
Vacancies exist within our Radio Test, Final 
Test and Service Departments for experienced 
Test Engineers with knowledge of VHF Radio- 
telephone Equipment. 

* Good salaries. 
* Pleasant working conditions. 
* Subsidised canteen. 

For application form and further details 
contact: 

Mrs. A. Bowles 
DYMAR ELECTRONICS LIMITED 

Colonial Way, Radlett Road 
Watford, Herts. 

Tel. Watford 37321, Ext. 27 
(8499) 

DESIGN 
ENGINEER 

WIRELESS WORLD, NOVEMBER 1978 

$100,000 
...is only a portion of our 1978 -79 technical 
recruiting budget- -the 30% annual growth 
rate we have experienced in our TV Division 
has made us keenly aware of the competition 
for experienced TV DESIGN ENGINEERS, 
but we think we have something unique to 
offer. 

We are big enough to he selling TV sets to 
Japan, and yet small enough to allow total 
product involvement from conception to ship- 
ment in one location right here in the USA. 

We're willing to pay good engineers now to do 
what they do best and to invest the time and 
energy to train them to be our managers of 
tomorrow. Our specific needs are for TV 
Design Engineers, Project Engineers and a 
Senior Group Leader. 

If you'd like to join a fast- paced, growth. 
oriented organization, please contact: 

ADVE \T 
Professional Recruitment 
195 Albany Street 
Cambridge, MA 02139 
(617)661 -9500, Ext. 362 
An equal opportunity employer. 

ARTICLES FOR SALE 

c,, Crystal 
ACCURATE 4)4 r RELIABLE 

.r 

?1 

Vnvete engwnes, send ! 3p in sta,Àps for brocMn 

THE QUARTZ CRYSTAL CO. LTD. 
Q.C.C. WORKS, WELLINGTON CRESCENT 

-JEW MAIDEN, SURREY 0I -942 0334 & 2988' 

8493 

Thorn Consumer Electronics 
Limited, leading manufacturers of 
television and audio equipment in 
the U.K., wish to appoint an 
experienced Design Engineer for 
their Research and Engineering 
centre at Enfield. 

The successful applicant will join a team investigating new ideas and systems for the television 
industry and should have a degree or equivalent, with at least two years in television design, 
with some digital design experience, and be preferably under 35 years of age. 

The ability to work on his /her own initiative, liaising with internal development departments and 
outside suppliersis essential. 

Please apply in writing, stating age, experience and qualifications to 

The Personnel Manager (DE /WW) 
Thorn Consumer Electronics Ltd. 
Great Cambridge Road, Enfield, Middlesex EN1 1UL (8597) 

VHF MONITOR RECEIVERS, air, 
marine or business bands (low, 
mid, high or AM or FM). All crystal 
controlled high performance mod -, 
els. Send 15p P.O., not stamps, 
Radio Communications Ltd, St 
Sampsons, Guernsey, Channel Isles. 

ELECTRONIC KITS - SAE for new 
catalogue, and clearance list of ob- 
solete kits. AMTRON, 7 Hughenden 
Road, Hastings, Sx. (8226 

60KHz MSF Rugby Receiver, BCD 
TIME OF DAY OUTPUT. High per- 
formance, phase locked loop radio 
receiver, 5V operation with 1 
second LED indication. Kit com- 
plete with tuned ferrite rod aerial 
£14.08 (including postage and 
VAT). Assembled circuit and cased - 
up version also available. Send 
for details, Toolex, Sherborne 
(4359), Dorset. (8252 

WE INVITE ENQUIRIES from any- 
where in the world. We have in 
stcck several million carbon resis- 
tors, ;, I, ; and 1 watt, ; million 
wire wound resistors 5 and 10 watt - 1 million capacitors - 1 million 
electrolytic condensers - ; million 
transistors and diodes, thousands 
of potentiometers, and hosts of 
other components. Write, phone ar 
call at our warehouse. - Broad - 
fields and Mayco Disposals Ltd., 
21 Lodge Lane, North Finchley, 
London, N.12. 01 -445 0749, 445 2713. 

(8403 

ELECTRONIC KITS - SAE for new 
catalogue, and clearance list of ob- 
solete kits. AMTRON, 7 Hughenden 
Road, Hastings, Sx. (8579 
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ARTICLES FOR SALE 

SOWTER TRANSFORMERS 
WITH 37 YEARS' EXPERIENCE we have the expertise to design and manufacture 

ANY TYPE OF AUDIO TRANSFORMER AT THE RIGHT PRICE 

Whilst we specialise in every kind of transformer for audio control decks and mixers, demands 
are increasing for LOUDSPEAKER TRANSFORMERS and 100 VOLT LINE AUDIO 
OUTPUT TRANSFORMERS for roost kind of amplifier from 30 watts to 500 watts output. 
We have standard designs for AMCRON and BOSE amplifiers and can also supply 
Multi-output transformers for COLUMN LOUDSPEAKERS in a wide variety of powers. A 

recent tendency is the demand for OUTPUT TRANSFORMERS FOR ULTRA LINEAR 
VALVE AMPLIFIERS using KT88 and KT66 BEAM TETRODES and for these we have 
standard designs with exceptional performance. Many of our output transformers for 
loudspeakers have been installed in Theatres, Television Studios. Lecture and Concert Halls. 
Churches and Outdoor Arenas whilst others are in constant use for high quality portable Public 
Address Systems. We will supply single transformers, or any quantity, with short delivery 
times and, without obligation on your part. will quote price and exact dispatch on receipt of 
your requirements. 
KINDLY NOTE OUR NEW ADDRESS AND TELEPHONE NUMBER: E. A. SOWTER 
LTD., Transformer manufacturers and designers, P.O. BOX No. 36, IPSWICH IPI 
2EL, ENGLAND. Tel: Ipswich (0473) 52794 -219390. 

(8289) 

UNDERSTANDING 
DIGITAL 

ELECTRONICS 
By Texas Ins. Price E3.95. 

CHEAP VIDEO COOKBOOK by D. Lan- 
caster. Price £6.95. 

BEGINNER'S GUIDE TO MICRO- 
PROCESSORS by C. M. Gilmore. Price 
E4.85. 

MINIPROCESSORS FROM CALCULA -' 
TORS TO COMPUTERS by D. L. Heis- 
erman Price £4.85. 

REPAIRING POCKET TRANSISTOR 
RADIOS by I R. Sinclair. Price £2.50. 

USING DIGITAL AND ANALOG INTE- 
GRATED CIRCUITS by L. W. Shacklette & 
H. A. Ashworth. Price £8.50. 

HOW TO BUILD YOUR OWN STEREO 
SPEAKERS by C. Robin Price £12.00. 

WORLD DX GUIDE by J. Vastenhoud. 
Price E5.30. 

OP -AMP CIRCUIT DESIGN 81 APPLI- 
CATIONS by J Carr Price E4.00. 

FOUNDATIONS OF WIRELESS AND 
ELECTRONICS 9th Ed. by M. G. Scroggie. 
Price £4.25. 

DESIGN TECHNIQUES FOR ELEC- 
TRONICS ENGINEERS. Price E11.60. 

All Prices Include Postage 

THE MODERN BOOK CO. 
SPECIALISTS IN SCIENTIFIC 

& TECHNICAL BOOKS 
19 -21 PRAED STREET 

LONDON W2 1NP 
Phone 723 4185 

Closed Sat. 1 p.m, 44t 

HI- FIDELITY DESIGNS No. 1 (a 
Wireless World publication). We 
had announced that this publication 
was out of print but we now dis- 
cover that we have 350 copies in 
stock. Due to our announcement, 
many readers were disappointed, 
but we are now pleased to inform 
them that copies are available 
from The General Sales Manager, 
Room CP34, Dorset House, Stam- 
ford Street, London SEl 9LU. Please 
forward your order together with 
your remittance of £1.50 (including 
P &P) made payable to IPC Busi- 
ness Press Ltd. (8652 

MUIRHEAD satellite Fax machine, 
Model D900 -S 240 r.p.m., including 
supporting 2.4 KHz electronic units, 
cables and paper £350. Bolton 52384. 

(8647 

TRANSFORMERS for sale. Redund- 
ant stock. 220/440V input, 12V out- 
put. 12Vg Rating. Price to be 
agreed, minimum order quantity 
100. TDS Dextralog Limited White - 
birk Estate, Blackburn, Lancs. 
(0254) 662244. (8648 

.+--www+ 
THE FABULOUS 02 

MICROPROCESSOR EVALUATION 
KIT FROM MOTOROLA 

Featuring '24 key keyboard 'Seven segment 
display 'Cassette interface 'Erom & Ram 
Expandable 'Interface Capability. 'Full Do- 
cumentation '5 Volt power supply required 
'One year's FREE membership of The 
Amateur Computer Club with every 
purchase' £176 + El 50 P &P + 8% VAT 

ENAMELLED COPPER WIRE 
SWG iIb 8oz 4oz 2oz 
14 -19 2.60 1.40 .66 .55 
20 -29 2.80 1.60 .85 .65 
30-34 3.00 1.70 .95 .70 
35 -40 3.35 1.90 1.10 .79 
40 -43 4.50 2.50 1.90 1 25 
44 -46 5.00 3.00 2.10 1.65 
47 8.00 5.00 3.00 1.76 
48 15.00 9.00 6.00 3.30 
Tinned Copper, Even Gauges 14 -30 E3 per 
lb. Multitore 60/40 Solder 18SWG £3.24 
per lb. Prices include P &P and VAT. 
SAE brings list of copper and resistance 
Wires. 

THE SCIENTIFIC WIRE COMPANY 
PO Box 30 London E.4 (7771 ) 

SOLAR CELLS: bits, books and 
bargains. Send stamp for list or 
95p for Solar Cell booklet and 
Data sheets. Edencombe Ltd 34 
Nathans Road, North Wembley, 
Middlesex HAO 3RX. (8292 

RF USERS! New UHF AC /DC Con- 
verters, vacuum junction, 50% per 
cent off normal price. While 
stocks last. Suitable for RF and 
UHF Power Measurement (5mA 
range, with 6mV open circuit out- 
put, 200 per cent overload permit- 
ted). 11.50 each plus 25p post and 
packing or, £7.50 pack of 6. Postage 
included (UK only). Cheque with 
order please. Allow 7 days for 
delivery. Prosser Transducers, 
Lady Lane Industrial Estate, Had - 
leigh, Ipswich IP7 6BQ. (8525 

VALVES RADIO. - T,V.- Industrial- 
Transmitting. We dispatch valves 
to all parts of the world by return 
of post, air or sea mail, 2,700 types 
in stock 1930 to 1976. Obsolete 
types a speciality. iLst 20p. Quota- 
tion S.A.E. Open to callers Monday 
to Saturday 9.30 to 5.00. Closed 
Wednesday 1.00. We wish to pur- 
chase all types of new and boxed 
valves. Cox Radio (Sussex) Ltd., 
Dept WW, The Parade, East Witter - 
ing, Sussex P020 SBN, West 
Wittering 2023 (STD Code 024366). 

(8266 

WW /CATRONICS Ceefax Decoder, 
works but needs some attention, 
£85 ono. - Diss (0379) 3222. (8658 

OLIVETTI Teleprinters Type TE300 
qty. 3. All require repair. £200 lot 
or would consider breaking for 
spares. - Horndean 594438 (0705) 
Hants. (8626 

T.V. TUBE REBUILDING, Complete 
plant, equipment, supplies and 
training. If you can afford the 
best contact Western -Whybrow En- 
gineering. Tel. 073 676 2265. (8048 

-WOW! EX-STOCK 
QUARTZ CRYSTALS 
Holder Style D 
20 p.p.m. 25° C 

1.0 
1.8432 
2.0 
2.097152 
2.4576 
3.2768 

Tested to 
Def 59 /1 

HC6/U)' 
Also 
4.194304 
4. 433618 
5.0 
10.0 
18.432 

Available in solder 
lead 
Style J (HC18 /U) 
or 
Style K (HC25 /U) 
plug -in 

Other frequencies supplied from 1 -6MHz 
5 day (Emergency service). 10/21 days 
standard 

Buy your frequencies -save your time -buy British 

McKnight Crystal 
Co Ltd 

HARDLEY INDUSTRIAL ESTATE, HYTHE 
SOUTHAMPTON SO4 6ZY (0703) 848961 

(8611) 

TRANSFORMER 
PROBLEMS? 

1 VA -1 KVA Prototypes in 7 -10 days 
Phone Vince Sellar on 06076- 
66716. 

TRENT TRANSFORMERS LTD 
Chapel Street 

Long Eaton, Nottm. 
(8363) 

ENAMELLED COPPER WIRE 
s w g. 

10to 19 
20 to 29 
30 to 34 
35 to 40 

Ilb reel ' /:lb reel 
£2.95 £1.60 
£3.15 E1.30 
£3.45 £1.90 
£3.65 £2.10 

All the above prices are inclusive of postage' 
and packing in UK 

COPPER SUPPLIES 
102 Parrswood Road, Withington 

Manchester 20 
Telephone 061-445 8753 .loin, 

a 

MORSE CODE TUITION AIDS 
Cassette A 1-12 w p m for amateur radio examina - 

Cassette B 12 -24 w p.m for professional examina- 
on preparation 

Morse by light system available Morse Key and 
Buzzer unit for sending practice 
Prices each cassette (including booklets) E4 50 
Morse Key and Buzzer E4 50 
Prices include postage, etc Overseas Airmail E1 50 
extra 

MHEL ELECTRONICS (Dept. W) 
12 Longahore Way, Milton 

Portsmouth PO4 BLS (8609 

FOR SALE, Practical Electronics, 
Nov. 1964 (No. 1) to June 1977, £40 
plus carriage. Holland, 8 Rodine 
Drive, Holmfirth, W. Yorks. (8651 

TV TUBE 20in, in teak cabinet with 
deflection components and informa- 
tion for V.D.U. or monitor, £20. 
Marlow 32293. (8649 

N- PROCESSOR Intel 8008 Board 
Prom and ram memory board triple 
output P.S.U. in vero rack with 
full circuits and data £80. Harlow 
32293. (8650 

PHILLIPS PM 5334 T.V. sweep 
generator, never used, £350. Wan- 
ted, CV- 157 /URR and Kahn side - 
band adaptors; Nuvistors. - Tel. 
A. Fletcher 0602 397446. (8633 

VISION 
ENGINEERING 

COMPARASCOPE 
SER. NO. 139 

with binolulars, as new 
Price £1,000 o.n.o. 

Please contact 
J. R. Butt 

C. E. Hammond Co- Ltd. 
105 -109 Oyster Lane 

Byfleet, Surrey 
Tel: Byfleet 51051 

(86181 

ENDLESS LOOP 
CASSETTES 

Large quantity of high quality cassettes for 
sale. 21/4 spool loaded with 'A graphited 
tape. Min. qty. order 6. Cash with order 
Price inc. VAT and post 60p. 
WEM Ltd., 66 Offley Road, London, 
SW9 OLU. Phone 01 -735 6568. (86221 

SMALL MANUFACTURERS, ETC. 
We have a comprehensive stock of 
electronic components at reason- 
able prices. Enquiries welcomed. 
Harrogate FIG1 5NN. Tel: 0423 
66659. (8629 

W.W. 50 MHZ oscilloscope with 500 
MHZ tube almost complete /working 
15KV EHT parts, cost £150, selling 
for £50. - 01 -653 6179. Buyer col- 
lects Croydon. (8616 

RECEIVER'S SALE. Offers are in- 
vited for a quantity of test equip- 
ment including Tektronix scope, 
etc., plus optical scanners. Tele- 
phone J. C. Malthouse, Malthouse 
N Company, 14 Castle Street, 
Liverpool L2 ONE - 051 -227 3471. 

(8614 

EXCLUSIVE LINSLEY -HOOD de- 
signed moving coil head amplifier. 
£46 inc P &P etc. - Lyden Audio 
Ltd., 38 The Street, Uley, Glos. 

(8621 
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ARTICLES FOR SALE 

COLOUR, UHF AND TV SPARES. 
CEEFAX, ORACLE IN COLOUR. 
MANOR SUPPLIES "EASY TO 
ASSEMBLE " TELETEXT KIT. 
Including TEXAS Decoder. Aerial 
Input, completely external unit, no 
further connections to set. Full 
facilities, mixed TV programme 
and Teletext, Newsiash, Update, 
and many special features not 
found in other units. Demonstration 
model in operation at 172 West End 
Lane, NW6. Phone or write for 
further information. 
TEXAS TIFAX XM11 Decoder 
module, new, £130, p/p £1.00. 
NEW COMBINED COLOUR BAR 
GENERATOR PLUS CROSS HATCH 
KIT (14k4) UHF Aerial input type. 
Eight vertical colour bars plus R -Y, 
B -Y, Luminance combinations, Grey 
scale etc. Pushbutton controls. 
Battery operated £35', De Luxe 
case £4.80`, aluminium case £2.40`, 
battery holders £1.50', mains sup- 
ply kit £5.78', p/p E1.00. Built and 
tested (battery) £58', p/p £1.20. 

CROSS HATCH KIT, UHF Aerial 
input type, also gives peak white 
and black levels. Battery operated, 
£11' p/p 45p. Add -on Grey Scale 
kit £2.90 p/p 35p. Aluminium case 
£2', p/p 85p. Cross Hatch Unit, 
complete and tested in De Luxe 
case £20.80', p/p £1. 

"WIRELESS WORLD" TV Tuner and 
FM Tuner Projects by D. C. Read. 
Kits of parts available, CRT test 
and reactivator kit for colour and 
mono £19.80 p/p £1.20. UHF Signal 
Strength Meter kit £18' p/p 90p. 
625 TV IF Unit for Hi -fi amps or 
tape recording £6.80 p/p 70p. Decca 
Colour TV Thyristor Power Supply 
Unit, incl. H.T., L.T., etc. Incl, cir- 
cuits £3.80 p/p £120 Bush A823 
(A807) decoder panel £7.50, p/p 
fl. Bush 161 T -B panel A634 £3.80, 
IF panel A583 £3.80 p/p 90p. Bush 
Portable TV 11V stab power supply 
unit £4.80 p/p £1. Bush CTV 25 
Convergence Panel plus yoke, blue 
lateral £3.60 p/p 90p. Philips Single 
Standard Convergence Units com- 
plete, incl. 16 controls £3.75 p/p 
85p. Colour Scan Coils, Mulford or 
Plessey, £6 p/p 90p. Mullard AT 
1023/05 Converg. Yoke £2.50 p/p 
75p. Mullard or Plessey Blue Later- 
als 75p p/p 35p. BRC 3000 type 
Scan Coils £2 p/p 90p. Delay Lines: 
DL20 £3.50. DL50 £3.50. DLIE, DLI 
85p p/p 45p. Lum delay lines 50p 
p/p 40p. G8 Tripler £6. BRC 300 
Tripler £6.60 p/p 75p. Others avail- 
able. Philips G8 Decoder part - 
complete £2.50 p/p 75p. GEC 2040 
Ex- Rental Panels. Decoder £5.00. 
Time Base £5.00, p/p 90p. VARICAP 
TUNERS UHF: Gen. instr. £3.50. 
ELC 1043 £4.50, ELC 1043/05 /5.50. 
VHF: ELC 1042 £4.80, Philips VHF 
£3.80. Salvaged UHF & VHF Vert- 
caps £1.50 p/p 35p. VARICAP CON- 
TROL UNITS, 3 position, £1.20. 4 
PSN £1.50, 5 PSN £1.80, 7 PSN 
£2.80. Special offer 6 position £1, 
p/p 35p. UHF Transd. Tuners incl. 
slow motion drive £2.80, 4 position 
push button £2.50. 6 psn. £4.20, p/p 
90p. Helical Pots 100K, 4 for £1.20 
p/p 30p. Thorn 850 Dual Std. Time 
Base panels 50p. Philips 625 IF 
panel incl. oct. 50p p/p 70p. 
Mullard Mono Scan Coils for 
Philips. Stella, Pye, Ekco, Ferranti, 
Invicta £2.00 p/p 85p. Large selec- 
tion LOPTs, FOPTs available for 
most popular makes. MANOR SUP- 
PLIES 172 WEST END LANE, 
LONDON, N.W.B. Shop Premises. 
Callers welcome. Thousands of ad- 
ditional items available not normal- 
ly advertised. (Nos. 28, 159 buses or 
West Hampstead- Bakerloo Line and 
British Rail), Mail Order: 84 
Golders Manor Drive, London, 
N.W.11. Tel: 01-794 8751. V.A.T. 
Please ADD 120% TO ALL PRICES 

((EXCEPT WHERE MARKED'. V.A.T. 
). (60 

AGENTS WANTED 

AN AGENT required with well es- 
tablished connections in the elec- 
trical component field in the north 
east, to work on a commission 
basis. Box No, WW8481. (8481 

INVERTERS 
High quality DC -AC. Also no 
break" (2ms) static switch, 
19" rack. Auto Charger. 

Interport Mains -Store Ltd. 
POB 51, London W11 3BZ 

Tel: 01 -727 7042 or 0225 
310916 

8492 

BUILD YOUR OWN 
9 -DIGIT 500MHz 
HIGH QUALITY 

COUNTER 

Case, Hardware and Circuit Drawings 
provided 

El 70 + VAT complete plus £3 
P &P 

Box No. 8659 

ARTICLES WANTED 

WANTED IN 
LARGE 

QUANTITIES 
Electronic components, resistors 
capacitors, potentiometers. chassis 
loudspeakers, semi -conductors, 
diodes, TV tubes. especially colours, 
etc., etc., etc. First or second grades. 
Finished or incomplete products. 
record players, amplifiers, radios. 
tuners, tape recorders, enclosures, 
etc., etc., etc_ 

We will buy complete factories and 
pay cash 

TEL. 01 -491 463o 
E.C.E. AVON HOUSE 

360/366 OXFORD STREET 
LONDON, W.4 (7950) 

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 
qualities. Call 01 -771 9413. (8209 

TURN YOUR SURPLUS Capacitors, 
transistors, etc., into cash. Contact 
CULES -HARDING & Co., 103 South 
Brink, Wisbech, Cambs. 0945 -4188. 
Immediate settlement, We also wel- 
come the opportunity to quote for 
complete factory clearance. (7439 

* MINICOMPUTERS 
* PERIPHERALS 
* INSTRUMENTATION 

For fastest, best CASH offer, phone 

COMPUTER APPRECIATION 
Godstons (088 384) 3221 

7677. 

WE PURCHASE ALI FORMS. 
OF ELECTRONIC 
EQUIPMENT AND 

COMPONENTS. ETC. 
SPOT CASH 

CHILTMEAD LTD. 
7, 9, 11 Arthur Road 

Reading, Berks. 
Tel. (0734) 582 605 

ELECTRONIC EQUIPMENT and 
components bought and sold. Any- 
time considered, immediate cash 
settlement. Ring Mr Q. Yateley 
0252 871048 any time. (8407 

WANTED ALL TYPES R/T equip- 
ment urgently, good prices paid. 
Ring Nauto Telecommunications 
Ltd, Norwich (0603) 24936 29444. 

(8392 

VACUUM 
Impregnating and degassing 
pumps, tanks, systems, diffu- 
sion pumps, components, etc. 
New and secondhand. 

BARRETT'S 
OF CROYDON 

1 Mayo Road 
Croydon, Surrey 

01 -684 9917 
(8653) 

ARTICLES WANTED 

MINICOMPUTERS 
PERIPHERALS 
INSTRUMENTATION 

For fastest. better CASH offer 
Phone. 

CHILTMEAD LTD. 
Reading (0734) 586419 

WANTED, all types of communica- 
tions receivers and test equipment. 
Details to R. T. & I. Electronics 
Ltd., Ashville Old Hall Ashville 
Rd.. London, 5.11. Ley 4986. (63 

ELECTRONIC SCRAP. Components, 
etc., Receivers, Transmitters Test 
Equipment wanted. Ferrographs 
from £15 in stock. Contact M & B 
Radio, 86 Bishopgate Street, Leeds 
1. Tel. Leeds 3564.9. (8911 

WE PURCHASE, FOR CASH the 
following: R. F. Power Transistors. 
Varactor Diodes, and all special 
components normally used ln VHF/ 
UHF Transmitting equipment. 
MODULAR ELECTRONICS, 95 High 
Street, Selsey Sussex. P020 -OQL. 
Tel. Selsey 2916. (7696 

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 

PCB CLEANING PLANT and tern: 
perature cabinet. - Batvale Ltd. 
Tel. Ely 778756. (8656 

CAPACITY AVAILABLE 

Specialised PCB Service 
Layouts Photography Drilling 

Roller Tinning Gold Plating 
Legend Printing Profiling 

Special quick prototype service 

Crofton Electronics Limited 
35 Grosvenor Road, Twickenham 
Middlesex Tel. 01 -891 1923 

8210 

AIRTRONICS LTD. for coil winding 
Large or small production runs. 
Bobbin - Layer - Wave - Millar - Miniature Toroidals, Airtronics 
Limited, Gardner Industrial Estate, 
Kent House Lane, Beckenham, 
Kent BR3 IUG. Tel. 01 -659 1147. 

(7158 

BATCH Production Wiring and As- 
sembly to sample or drawings. 
McDeane Electricals 19B Station 
Parade. Ealing Common, London, 
W.5. Tel: 01 -992 8976. (7531 

A COMPLETE and efficient PCB 
Service from layout through to as- 
sembly. Incorporating quality re- 
liability and price. No order too 
large or too small. Also mechanical 
detailing is undertaken. For de- 
tails and free estimates please con- 
tact: J. S. Roberts on 01 -553 2577 
H.R.C. Artwork Design. 45 High 
Street, Maldon, Essex. (7731 

PCB ARTWORK DESIGN SERVICE 
with component natation masters 
and assembly drawings. PADS 
Electrical Ltd, 01 -850 6516, 45 
Southwood Road, New Eltham SE9. 

(7905 

TECHNOVA DEVELOPMENTS offer 
a comprehensive and fast service 
in: quality P.T.H., single and 
double sided PCBs; precision art- 
work and draughting services. 
Send drawing etc. for quotation. 
Samples available. Technova De- 
velopments. 136 Whitehall Road, 
Norwich, Norfolk. Tel. 0603 28015. 

(8355 

PRINTED CIRCUIT ASSEMBLY. 
Assembly services to customer 
specification. Also, design, layout 
and wiring service available. A. E. 
Electronics, 4 -6 Sandy Lane, 
Stockton Heath, Warrington WA4 
2AY. Tel. 0925 -68339. (7912 

HIGHWAY ELECTRONICS. Logic 
design, PCB artwork, assembly, 
testing, custom built electronics, 
Unit 112, Springvale Ind. Estate, 
Cwmbran, Gwent NP44 SBG. Tele- 
phone Cwmbran (06333) 68042. 

(8347 

I.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 in addition to 
contract development. 
We can produce, test and calibrate to 
a high standard digital 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) 

SMALL BATCH PRODUCTIONS wir- 
ing assembly to sample or draw- 
ings. Specialist in printed circuits 
assembly. Rock Electronics, 42 
Bishopsfield, Harlow, Essex. 0279 
33018. (7674 

PRODUCTION PROTOTYPE DESIGN 
Work Req, from PCB & Sub Assem- 
bly to Complete Instruments and 
Testing. Wire Wrapping, Coil Wind- 
ing, PCB Design. - For a quality 
service contact Mr. Bartram, Bat - 
vale Ltd, tel. Ely (Cambs) 778756. 

(8655 
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SERVICES RECEIVERS AND AMPS EQUIPMENT WANTED 

TEST EQUIPMENT 

e are disposing of a consid- 
erable amount of good quality 
test gear including Tektronic 
copes at silly prices. 

Mfr Ring Derek Pattinson now 
and discuss your requirements. 

Crofton Electronics Ltd. 
35 Grosvenor Road, 

Twickenham, Middlesex. 
Tel. 01 -891 1923 (8211 

PRECISION SHEET METAL work. 
chassis, panels, etc., steel, stain- 
less or aluminium, long /short runs 
good deliveries. EES Ltd., Clifford 
Rd_ Monks Road, Exeter 56280 
36489. (8060 

CIRCUIT DESIGN and prototpye 
construction. Instrumentation, test 
rigs, production run designs to 
your requirements. Professional 
audio, analogue, digital, SC /MP 
microprocessor circuits our speci 
alities. HAMILL ELECTRONICS 
LTD., Box BCM -2090 London WC1V 
6XX. Tel.: 01 -542 9203. (7984 

DESIGN AND DEVELOPMENT, com- 
petent engineering effort available 
for all aspects of electronic design. 
Single circuits or complete systems, 
prototype to production run. E.I.A. 
80 Wheatland Lane, Wallasey, Mer- 
seyside, 051-639-9122. (8615 

EURO CIRCUITS 
Prin ;ed Circuit Boards - Master 
layouts - Photography - Legend 
printing - Roller tinning- - Gold 
plating - Flexible films - Convention- 
al fibre glass - No order too large or too 
small - Fast turnround on prototypes. 
All or part service available NOW .. 7669 

EURO CIRCUITS TO. 

Nighfield House 
West Kingsdown 
Nr. Sevenoaks. Kent. WK2344 

DESIGN SERVICE. Electronic De- 
sign Service. We offer a Design 
Development and Production Ser- 
vice with many years' experience 
working for Civil and Government 
Departments throughout the world 
in Digital and Analogue Instru- 
ments, RF Transmitters, Receivers, 
Telemetery. Video Equipment, in- 
cluding U.HF. TV Transmitters and 
Monitors, Cameras, Motoriszed Pan 
and Tilt Heads, general electronics, 
including Micro Processors using 
the latest techniques and hard- 
ware. Phone or write Mr. Falkner, 
R.C.S. Electronics, 6 Wolsey Road, 
Ashford, Middlesex. Phone Ashford 
53661. (8341 

COURSES 

RADIO AMATEURS EXAMINATION 
CITY & GUILDS. Pass the impor- 
tant Examination and obtain your 
G8 licence with an RRC Home -study 
course. For details of this and other 
courses (GCE, professional exam- 
inations etc), write or phone: The 
Rapid Results College, Dept: JW1, 
Tuition House, London SW19 4DS. 
Careers Advisory Service, 01-947 
7272 or ring 01 -946 1102 for prospec- 
tus only (24hr answering service). 

(8575 

HRO Rx5s, etc., ÁR88, CR100, 
BRT400 G209, S640, etc., etc. in 
stock. R. T. & I. Electronics, Ltd, 
Ashville Old Hall, Ashville Rd., 
London, Ell. Ley 4986. (65 

SIGNAL Generators. Oscilloscopes, 
Output Meters, Wive 
Frequency Meters Multi - range 
Meter, etc., etc., in stock. R. T. 
& I. Electronics Ltd, Ashville Old 
Hall, Ashville Rd., London E.11. 
Ley 4986. (64 

TO ALL MANUFACTURERS 
AND WHOLESALERS 
IN THE ELECTRONIC 

RADIO AND TV 
FIELD 

BROADFIELDS & 
MAYCO DISPOSALS 

wIII 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. 

2 LODGE LANE 
NORTH FINCHLEY, LONDON N12 8JG 
Telephone Nos. 01-445 0749/445 2713 

After office hours 958 7624 

(86321 

FOR 

CLASSIFIED ADVERTISING 

RING 

BARRY LEARY 

ON 

01 -261 8508 

CLASSIFIED ADVERTISEMENTS 

Use this Form for your Sales and Wants 
To "Wireless World" Classified Advertisement Dept., Dorset House, Stamford Street, London, SEI 9LU 

PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW 

Rate £1.10 PER LINE.Average six words per line. 
Minimum THREE lines. 

Name and address to be included in charge if used 
in advertisement. 

Box No. Allow two words plus 50p. 

Cheques, etc., payable to "Wireless World " and 
crossed "& Co.'. 

NAME 

ADDRESS 

REMITTANCE VALUE ENCLOSED 

PLEASE WRITE IN BLOCK LETTERS. CLASSIFICATION NUMBER OF INSERTIONS 
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I.C.E. MULTIMETERS 
TWICE ffieintonoatjon in HALF th e size/ 

The I.C.E. range of multimeters provides an 
unrivalled combination of maximum performance within minimum dimensions, at a truly 
low cost. Plus, a complete range of add -on accessories for more ranges, more functions. 
All I.C.E. multimeters are supplied complete with unbreakable plastic carrying .. 
case, test leads, etc., and a 50 -plus page, fully detailed and illustrated Operating and 
Maintenance Manual. 
Now available from selected stockists. Write or ohone ofr list, or for details of direct mail -order service. 

Supertester 680R 
(illustrated) 
'201,1)/V - % fsd on d.c. 

40141 /V, - 2% fsd on a.c. 
'80 Ranges - 10 Functions 
' 140 x 105 x 55mm 

£32.00 + VAT 
(For mail Order add 80p P &P) 

=w1 

Supertester 880G 
'20ko /V. - 2% fsd on d.c. 
4kí1 /V, . % fsd on a.c. 
'48 Ranges - 10 Functions 
'l09x113x37mm 
£24.50 + VAT 

For Mail Order add 80p P &P) 

Electronic Brokers Ltd. 

sly 

Mircotest 
20Q /V. ± 2% fsd on d.c. 
4141 /V, ; 2% fsd on a.c. 

'40 Ranges -8 Functions 
'Complete with case - 
only 93 x 95 x 23mm 
£16.60 + VAT 

For Mad Order add 80p P &P) *., 
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New! Equalization analyzer... 

Balance a system...ßalcnce a budget. 
Quick and accurate adjustment of 
sound system frequency response is 

finally within the reach of most 
budgets. The Shure M615AS 
Equalization Analyzer System is a 
revolutionary breakthrough that lets 
you "see" room response trouble 
spots in sound reinforcement and hi -fi 
systems -without bulky equipment, 
and at a fraction of the cost of 
conventional analyzers. 

The portable, 11 -pound system 
(which includes the analyzer, special 
microphone, accessories, and 
carrying case) puts an equal- energy- 
per- octave "pink noise" test signal 

into your sound system. You place 
the microphone in the listening area 
and simply adjust the filters of an 
octave equalizer (such as the Shure 
SR107 or M610) until the M615 
display indicates that each of 10 
octaves are properly balanced. You 
can achieve accuracy within + 1 dB, 
without having to "play it by ear." 

Send for complete descriptive 
brochure. 

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

WW -002 FOR FURTHER DETAILS 

TECHNICORNER 

The M615 Anoyzers display contains 20 
LEDs that indicate frequency response 
level in each of 10 octave bonds from 32 
Hz to .16,000 Hz. 
A rorory N /lo envelope control adjusts the 
HI LED threshold relative to the LO LED 
threshold. At minimum setting, the 
resulting frequéncy response is correct 
within ± 1 dßß. Includes input and 
microphone preamplifier overload LEDs 
A front panel switch selects either flat or 
"house curve" equalization. 
The E5615 Omnidirectional Analyzer 
Microphone (also available separately) is 

designed specifically for equalization 
analyzer systems. 

H SHURE e 

91 
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Toolbox Reels 
Three solders that cover all your 
electrical applications. 
40/60 Tin /Lead 16SWG size 3 £2.16 each 
60/40 Tin /Lead 22SWG sizel0 £2.38 each 
Savbit Alloy 18SWG size 12 £2.29 each 

L -- J 

r-- 

l 

Economy Pack 
This convenient dispenser 
contains enough general 
purpose solder for about 200 
average joints. Suitable for 
all electrical work. 

see 

Size 6 37p 

Bib 

Wireless World, November 1978 

ether... 
If' HANDY DISPENSERS ,f' 963 lidivigARAX _ 

imi i mÁ wio? sot 
..., ., 

Handy Dispensers 
Size t9A All electrical work 
Size PC115 For small components 
Size SV130 Use with copper bits and wires 
SizeAR140 Metal repairs 
SizeALt50 Aluminium 
Size SS160 Stainless Steel 

63p 
69p 

£1.08p 
86p 
76p 

£1.08p 

Savbit Dispenser 
Contains Ersin Multicore Savbit 
solder which increases life of 
copper bits by 10 times. 

Size 5 58p 

l 

Solder Cream 
For jointing most metals. 
Easy to use and ideal 
where solder wire 
cannot penetrate. 
Not suitable for 
electrical work. 

Size BCR 10 
For electrical use. 

£1.08 

Size BCA 14 
For metal joints. 

£1 .08 OIS. l/jfta > 

Size BCA 16 
rsls0oerzrz7e /l 

Tin/Silver (lead free) 

`£1.38 

keeps it playing 
Brit. Pat. No. 
1485069 

Universal 
Tape Head 
Maintenance Kit 

Cassette 
Editing & Splicing Kit 

Make editing simple with Bib splicer, tape cutters, tape piercer 
splicing tape and tape winder /remover. Patent Pending Splicer 

British Pat. No. 1258280 Ref 98 
(Method of Splicing) £2.48 

Includes everything necessary 
for cleaning heads, capstan 
and pinchwheel on all types 
of recorders. 

Ref 99 £2.48 

1 

Bib Groov- Stat 
Static Reducer 
Neutralises in seconds the static chbrge that attracts harmful 
dust to record surfaces. Safe and simple to use 

1 Ref100A £5.98 I 

Send S.A.E. for free copy of colour 
catalogue detailing complete range. 

Bib 

r 
1/4rr Tape Care Kit 
Combined editing /splicing/ 
cleaning kit with splicer, tape, 
cutters. marker, cleaning fluid. 

Ref 111 £3.49 

Bib Hi -Fi Accessories Limited, 
Kelsey House, Wood Lane End, 
Hemel Hempstead, Herts., HP2 4RQ. 

Bib 
Groov -Kleen 
Supplied with two bases to 
suit all modern single play 
decks, the Bib Groov -Kleen 
cleans records while they 
play. 

Ref 2000S/P 
£3.48 Reg. Des. No.967842 

All prices shown are recommended retail, inc. VAT 

www.americanradiohistory.com

www.americanradiohistory.com

