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The Most Advanced Spectrum Analyser 
You've never seen a fastet; more accurate way 

of measuring frequency response from 30Hz to 110MHz 

The TF 2370 Spectrum Analyser employs advanced 
technology to provide a complete system for measuring 
response, level, frequency, signal purity, modulation and 
much more, with a speed and degree of accuracy previously 
unobtainable. A digital memory permits the use of a standard 
monitor tube and internal logic selects gain ratios and sweep 
speeds for optimum performance. The specification speaks 
for itself: 
* Flicker -free 100 dB display of frequency response from 
30 Hz to 110 MHz on a high brightness c.r.t. 
* Electronic graticule, with a ± 15% variation of horizontal 
divisions for pin -point positioning against waveform display. 
* Three amplitude scales: one linear and two logarithmic 
with expansion to I dB /div. with an accuracy of ±0.1 dB dB. 
* 9 -digit electronic counter automatically gives centre 
frequency, reads any other frequency corresponding to 
manually -adjusted 'bright line' position on display, or the 
difference frequency between the two, at the press of a 

button. All to an accuracy of ±2Hz ± reference frequency 
accuracy on high resolution and manual. Internal reference 
frequency provided with setting accuracy of I in 107 . 

* Internal generator supplies synchronous signal source for 
measuring such items as networks and filters. 
* For'comparative measurements, unique memory storage 
system will retain one display indefinitely as required, for 
simultaneous display with response produced by items under 
test. 
* Automatic adjustment of amplifier gains to give optimum 
lowest -noise performance with full protection against input 
overloading. 
* Automatic selection of optimum sweep speed. 
* With the 5 Hz filter, signals 100 Hz from a response at 
0 dB can be measured to -70 dB. 

Please send for full information or ask for a demonstration - 

seeing is believing! 

f111 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 Ecoles 91600 Savigny- Sur -Orge France Tél: 996.03.86. Télex: 600541.F 

Marconi Messtechnik GmbH 8000 München 21 Jörgstrasse 74 . West Germany Tel: (089) 58 20 41 Telex: 5 212642 

A GEC -Marconi Electronics Company 

WW -001 FOR FURTHER DETAILS 
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Scanning electron microscope 
photo of amorphous selenium as 
used for charge carrier layer in pho- 
tocopying machines. Photo by 
Manfred P. Kage, made available by 
SEL, Stuttgart. 

IN OUR NEXT ISSUE 
Digital storage for 
oscilloscopes, allows 
waveforms to be stored 
for later examination. 
Pre -trigger and step 
elimination are provided 
in an add -on unit. 
Capacitance meter gives 
direct reading of capacit- 
ance in the range 1pF- 
100µ F, using the diode - 
pump technique. 
Electronic organ uses 
sine wave synthesis to 
simulate a pipe organ, 
and can accept two key- 
boards of 5 octaves each 
and a 21/2 octave poly- 
phonic pedal board. 

Current issue price 40p, back issue 
(if available) 50p. at Retail and 
Trade Counter, Paris Garden, Lon- 
don SE1. Available on microfilm: 
please contact editor. 
By post, current issue 55p, back 
issues Of available) 50p, order and 
payments to Room 11, 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: Wiworld Bis - 
4iespres 25137 BISPRS G. 
Cables- Ethaworld, London SEI. 
Subscription rates: 1 year: £7.00 
UK and S23.40 overseas ($2.4_ 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, Haywards, 
Heath, Sussex. RH 16 3DH. 
Telephone 0444 59188, Please 
notify a change of address. 
USA mailing agents: aped-Uteri-of 
the Printed Word Ltd, 527 Madison 
Avenue, Suite 1217, New York, NY 
10022, 2nd -class postage paid at 
New York. 
IPC Business Press Ltd, 1978 
ISSN 0043 6062 
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34 Stereo f.m. tuner, Mkll 
by L. Nelson -Jones 

40 Instant tuning 
by Cathode Ray 

41 Logic design - 15 
by B. Holdsworth and D. Zissos 

44 Sixty years ago 

45 The f.e.t. as detector 
by Roger Amos 

49 Literature received 

50 Frequency synthesizers - 1 

by R. Thompson 

54 Versatile microwave source 
by G. D. Lean 

58 Tunable audio equalizer 
by Martin Thomas 

64 World of amateur radio 

67 Trends in microprocessors 
by David Russell 

71 News òf the month 
Government conclusion on c.b. Slow -scan tv by telephone 
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The new Doram Electronic 
Hobbies Catalogue is 

packed full of new exciting 
merchandise including 

MICRO PROCESSOR 
BASED KITS. 

ELECTRONIC KITS FOR 

ALL THE FAMILY 

ELECTRONIC TOOLS AND 
BOOKS 

AUDIO & CAR 
ACCESSORIES ETC. 

For your Nights of Delight. 
Send for your copy now 

Overseas customers 
(except for N Irelandi- 

60p including despatch by Air 
for all -up posh 

Doram Electronics Ltd., 
PO Box TRB. 
Wellington Road Estate 
Wellington Bridge. 
Leeds L512 2UF 

: DflMm: 
II ELECTRONIC 
111 HOBBIES 
III CATALOGUE 

Name 

, Address 

Please send my FREE Hobbies 
Catalogue. I enclose 25p 
contribution to p. & p. 

Doram Electronics Ltd., 
PO Box TR8. 
Wellington Road Estate 
Wellington Bridge. 
Leeds LS 12 2UF -IIIIII--.-. 
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LEVELL 
PORTABLE INSTRUMENTS 

.._........ 
acuA1711 *mE anr.. 

.,.. ._-,sa.. 

LOW COST 
OSCILLATORS 

3 

FREQUENCY 

ACCURACY 

SINE OUTPUT 

DISTORTION 

SQUARE OUTPUT 

SYNC. OUTPUT 
SYNC. INPUT 
METER SCALES 

SIZE & WEIGHT 

1 Hz to 1 MHz in 12 ranges. 
0 to 1% fine control on TG200DMP. 
±1.5%± 0.01 Hz up to 100kHz. 
± 2% up to 1MHz. 
7V r.m.s. down to <200p.V with 
Rs = 60052. 
<0.05% from 50Hz to 15kHz, 
<0.1% from 10Hz to 50kHz, <0.2% 
from 5Hz to 1 50kHz, <1% at 1Hz 
and 1 MHz. 
TG200D, DM & DMP only. 7V peak 
down to <200p.V. Rise time < 1 50nS. 
>1V r.m.s. sine in phase with output. 
± 1% freq. lock range per volt r.m.s. 
TG200M, DM & DPM only. 0 /2V, 
0 /7V & -14 / +6dBm. 
260 x 130 x 180mm. 4.3kg with 
batteries. 

TG200 TG200D 

£75 £79 
TG200M TG200DM TG200DMP 

£91 £95 £99 

FREQUENCY 

ACCURACY 

SINE OUTPUT 
DISTORTION 

METER SCALES 
SIZE & WEIGHT 

0.2Hz to 1 .22MHz on four decade 
controls. 
±0.02Hz below 6Hz. 
±0.3% from 6Hz to 100kHz. 
±1% from 100kHz to 300 kHz. 
±3% above 300 kHz. 
5V r.m.s. down to 304.4V with Rs= 60052. 
<0.1 5% from 1 5Hz to 1 5kHz. 
<0.5% at 1 .5Hz and 1 50kHz. 
2 Expanded voltage &-2/ +4dBm. 
260mm x 1 90mm x 180mm. 5.6kg. 

TG66B 
Battery £ 195 model 

TG66A 
Mains & £210 battery model 

FREQUENCY 3Hz to 300kHz in 5 decade ranges. 

ACCURACY ±2% ±0.1 Hz up to 100kHz, 
increasing to ±3% at 300kHz. 

SINE OUTPUT 2.5V r.m.s. down to <2001.LV. 
DISTORTION <0.2% from 50 Hz to 50kHz. 

2.5V peak down to <2004V. 
SYNC. OUTPUT .2.5V r.m.s. sine. 
METER SCALES 0/2.5V &= 10/ +10dB on TG152DM. 
SIZE & WEIGHT 260mm x 130mm x 180mm. 3.4kg. 

TG152D TG152DM 

meter £59 With 
ter £75 

SQUARE OUTPUT 

LEVELL ELECTRONICS LTD. Prices are ex -works with batteries. Carnage and packing extra. VAT 

Moxon Street, High Barnet, Herts. EN5 5SD extra in U.K. Optional extras are leather cases and mains power 
units. Send for data covering our range of portable instruments. 

-WW-079 FOR FURTHER DETAILS 
Tel. 01 -449 5028/440 8686 
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gars anavox 
I N T E R N A T I O N A L 

DANAVOX (GT. BRITAIN) LTD. 
"BROADLANDS"' BAGSHOT ROs`\D, 
SUNNING L, ASCUT, !?KS. 
TEL 099023732/6 TELF X 945ít4 

of research... "on components and accessories for dictating 
machines, tele- communications, _hearing aids 
and electroacoustic equipment etc." 

STANDARD & 
SUB -MINOR 
EARPHONES 

NASONTC 
INDUCTION AUDIO 

LOOP 
RECEIVER 

WW -027 FOR FURTHER DETAILS 
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Understanding Digital Electronics 
New teach -yourself courses 

Ded9n 01 
Digitai Systems 

OlOnerwl Comm . 
Book 3 = 3 

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, exlusrve OR 
NAND, NOR and exclusive -NOR functions; multiple input gates: truth 
tables. De Morgans Laws; canonical forms; logic conventions; 
Karnaugh mapping; three -state and weed 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 
lime sharing 

Mittel a Lo Bk 
Electrodo 

8's 

Digital 
Lojc 
Eildretllo 

Digital 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 it - 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 
Unary crxrnters shift registers and had ,idders 

CAMBRIDGE LEARNING ENTERPRISES, UNIT 30, RIVERMILL SITE 
FREEPOST, ST. IVES, HUNTINGDON. CAMBS. PE17 4BR. ENGLAND 

TELEPHONE: ST. IVES (0480) 67446 

PROPRIETORS: DAINIDGE LTD. REG. OFFICE: RIVERMILL LODGE. S.T. IVES 

Giro Ac. No 278 91 59 REGE. 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 + 90p post 

£4.60 & packing 

cLF + .61 post 
L 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 fjr 
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 Giro Ac. No. 278 9159 
If you are not entirely satisified your money will be refunded. 

111-w 
Cambridge Learning Enterprises, Unit 30, Rivermill Site 
Freepost, St. Ives, Huntingdon, Cambs. PE1 7 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 'cheques PG payable to Cambridge Learning Enter-" 
prises for E 

Please charge my 'Access, Barclaycard Visa Eurocard 
Mastercharge I Interbank account number 
signature .. .. 'deleted as appropriate 
Telephone orders from credit card holders accepted on 0480- 

7446 (ansafone) Overseas customers should send a bank draft in 
sterling drawn on a London Bank WW30 

www.americanradiohistory.com
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INSULATE THAT CHASSIS, OR COMPONENT, 
THE EASY WAY BY MOUNTING WITH 

TRANSIPILLARS 
FOR 

STRENGTH 

INJECTION MOULDED NYLON PILLARS WITH 
INSERTS MOULDED IN FOR SUPER STRENGTH 

TRANSIPILLARS 
ARE 

STRONGER THAN ANY SIMILAR DEVICES 
HAVING MECHANICALLY ASSEMBLED INSERTS 

SIZES FROM 6BA 1/2" LONG TO OBA 23/4" LONG 

METRIC EQUIVALENTS ALSO AVAILABLE 

MIXED TERMINATIONS 
(E.G. 2BA ONE END, 4BA AT OTHER END) 

AND LENGTHS MADE TO USERS' REQUIREMENTS 

DETAILS, PRICES AND SAMPLES FROM 

y / WK ELECTRDPJICE 

Scientific Instruments ft Electronic Components 
40a NAPIER ROAD, BROMLEY KENT BR2 9JA 

Telephone: 01 -460 9861 Telex 896071 

LIMITED 

WW -018 FOR FURTHER DETAIIS 

www.americanradiohistory.com

www.americanradiohistory.com


WIRELESS WORLD, SEPTEMBER 1978 7 

The Vitimate 
Multi -mate 

What other DM11 offers all this for £127? 
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 on d.c. 
volts. 

Current to 10A 
wia a separate 

rtput is 
'tandard, not 
ptional, on 
e PM 2517. 

Iverload protection 
at is so comprehensive you 

to try very hard to do any 
mage, even with mains and TV 
oster voltages. 

10 
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); 
nd Philips Service Centres 
phone 01 -686 -0505 for the address of your nearest branch). 

Low -cost 
temperature 

option makes 
possible 

measurement 
from -60 to 

+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 
1ge company like Philips? 

QtO 
ire , 

,d9 It can also be purchased from the 
marketing organisation 

PHILIPS Test& Measuring A Instruments 

WW-093 FOR FURTHER DETAILS 

11 

. 11 Ph hps nectromc Instruments Dept, 
York ork Street Cambodge. England CB1 
Tel Canbndge (0223) 68866 Telex: 81 

Pye Unicam Ltd 

PHILIPS 

www.americanradiohistory.com
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everything for the modern D.I Y electronics enthusiast and more. 

100W RMS STEREO DISCO 
A genuine 100W RMS per c' 
nefs driven) stereo disco v. 
microphone. VU meters, fu- - 
cueing facili- 
ties and a very 
high quality 
light show. 
Complete con- struction 
booklet MES4 
price 25p 
Cabinet comer 
complete with 
lid 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 -flight hi -fi class. All this for around 
£70 including fully punched and printed 
metalwork and woodwork. Send for our 
_c- ,-,-ert schedule now. Full construc- 

tion details price 25o. (All 

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

INTEGRATED 
CIRCUITS 

Oser it .e in , s.it:,o, 
devoted to hundreds of useful 
IC's. All with data. pin connections 
and many with applications circuits 
and projects to build. Post the 
coupon nowi 

VERY 
LOW - 

DISTOR- 
TION 

AUDIO 
OSCILLATOR 

to I. uric, cc',. 

tinu, . variai 
ste:r.. Total co 
around £21. Full con. 
structlon Het: I-: 

our catalo.uc 
the coupon 
now! (all oruL. 
elude `.A.T. ... 
o & p). 

prices include V.A.T. and 
o &p.) 

a1 iinnrr1nnl rnlia' ..i ., .s: ..4 

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

- 
TOUCH -SENSITIVE PIANO 

The revolutionary new IC AY -I -1320 first 
'Tomorrow's World' is now available. 
Complete kit of IC's to build a 60 -note 
piano (18 x IC's) order as HQ53H price 
E36'86. Preliminary circuit details in our 
October newsletter. Complete design, 
ocb's attractive veneered wooden cabi- 
net available soon. It's the most realistic - 
sounding electronic piano we've ever 
heard and includes simulated damping, 

loud and soft pedals. Full 
details in our newsletters. 
(All prices include V.A.T. 
and P & p.) 

f 

SWITCHES 
We stock a wide range of switches 
including a really low -priced high 
quality interlocking push -button 
switch system which is extreme) 
versatile.' We've got toggle 
switches, slide switches. push 
switches, rotary switches -there 
are dozens to choose from, but 
it's only a tiny Part of our fantastic 
range. 

r -1 
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. Far less 
than half what you'd pay for a ready made 
synthesiser of equal quality. Specification 
on request. Full construction details in 
our construction book CI .50. (All prices 
include V.A. r. and p & p.) 

Our hi-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 next six i (5p discount voucher with each copy). 

m Ct E nc 
SIlPPUES/ 

IT'S A FANTASTIC BESTSELLER! 
216 big (11" x 8 ") pages! Over a thousand 
illustrations! Over 30 pages of complete 
projects to build! Thousands and thousands of 
useful components described and illustrated! 
No wonder it's a bestseller! 
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 WW -007 

!Closed on Monday) Telephone Southend (C 'o2) 7íS57 FOR FURTHER DETAILS 

POST THIS COUPON NOW FOR YOUR COPY OF OUR 
CATALOGUE PRICE 6Op 

Please rush me a copy of your 216 page catalogue 
I enclose 60p,but understand that If I am not completely 
satisfied I may return the catalogue to you within 
14 days and have my 60p refunded Immediately. 

NAME 

ADDRESS 

(wwg) 
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Crellon: 
Nol for RCA Solid State 
and Industrial Tubes. 

9 

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. 

10011110 

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

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

Name 

Company 

Address 
WW 9 78 

Tel 

VVVVLOOR FOR FURTER DETAILS 
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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 instances 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 'Callstoré cassette 
recorder /reproducer. Actuated 
either by incoming audio 
signals or by local or remote 
control, Calistore 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. 

©0E600 

on 

Calistore, from Racal Thermionic, answers all the questions. 
WW -013 FOR FURTHER DETAILS 

www.americanradiohistory.com

www.americanradiohistory.com


WIRELESS WORLD SEPTEMBER 1978 11 

JVC's 
new portable 
3-tube 
CY- 8800E 
camera 

Featuring a choice of 2/3" Plumbicon or Saticon 
tubes, the new JVC portable 3 -tube camera is 
one of the latest products of the company's 

21 years' involvement in video systems. Pictures 
through the 10:1 f/1.9 C mount zoom lens, fitted as standard, 

look crisp and clean with better than 500 lines horizontal 
centre resolution. 

Designed for Europe, the new PAL CY8800E has a wide range 
of facilities to enable operators to record virtually any scene - 
indoors or on location. With a 49dB S/N ratio at f/4 and only 

3000 lux illumination, the camera can be used in light levels 
as low as 300 lux. 

Standard features include built -in colour bar generator,1 1/2 "viewfinder 
with a 3" magnifier, 3 way sensitivity switch (normal, +6dB, +12dB), 

auto white balance and bias lighting when the camera is fitted with 
Saticon tubes. Weight is only 9.6kg including lens, and viewfinder. 

Applications for this superb camera 
Its inherent flexibility and sensitivity make this JVC portable camera 
ideal for almost any situation, including training, news -gathering, event 

recording, pilot commercial preparations and sport. 

More new JVC units 
To complement the CY -8800E camera, JVC is also introducing a gen -lock 
unit (GN- 8800E). 3" high- resolution viewfinder (VF- 8300E), a more 
sophisticated electronic editing suite (CR- 8500E), an automatic editing control 
unit (RM -85E), and a remote and sync unit (RS- 8800E) for CY8800E studio 
applications. 
Together, this equipment adds up to the world's finest U- format 
video system. 

For more information about all this new JVC video equipment. use the 
inquiry service to obtain literature and a list of Bell & Howell video dealers. 

BELL Ei HOWELL 
Hole. ridg 

Alperton House. Bridgewater Road, 
Wembley, Middlesex HAO 1 EG. 

WW-090 FOR FURTHER DETAILS 
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Telegraph testing simplified 

Lightweight, portable,TelegdataTCT10 makes 
light work of on -site circuits and machines. 

This new Plessey instrument combines signal generator 
and analyser in a single briefcase -size unit enabling 
on -site testing of telegraph circuits and machines to be 
carried out speedily and with a high degree of 
accuracy. 

Powered from the a.c. mains supply, the TCT10 gives 
a choice of output levels and test signals in CCITT 
No 2 and No 5 alphabets including the full 96 character 
'fox' message, Q9S and any single character on 
demand. 

Accurate readout (to 1%) is given unambiguously on 
an LED scale registering up to 40% distortion 
early/mark bias and late /space bias. 

Full specification is available in a colour -illustrated 
brochure. See how your telegraph test operations can 
be improved - telex or write to: Telegdata 
Department, Plessey Controls Limited, Sopers Lane, 
Poole, Dorset, United Kingdom BH17 7ER. 
Telex: 41272. 

QPLESSEY 
CONTROLS 

WW -057 FOR FURTHER DETAILS 'x1600-2 -224 
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ROBUST, FREE - STANDING 
UNIT 

24V DC POWER SUPPLY 
AVAILABLE 

ILLUMINATED PPM OR dB 
SCALE 

EACH UNIT SUPPLIED WITH 
INDIVIDUAL CALIBRATION 
CERTIFICATE 

FREQUENCY RESPONSE 
FROM 15Hz TO 35KHz 

Bulgin Electronics 
One of the B Group of Companies 

Park Lane, Broxbourne, Hertfordshire. Tel: Hoddesdon 64455 

WW -119 FOR FURTHER DETAILS 

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 featuresyou 

need - and 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 Reading (0734) 595844 Telex 848659 

WW -075 FOR FURTHER DETAILS 
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THE JAMES 
SCOTT 

INDUSTRIAL f 

WIRELESS WORLD, SEPTEMBER 1978 

RANGE 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 

SAFETY BARRIERS 

INTRUDER 
ALARMS 

ROAD 
VEHICLE 
SENSING 
SYSTEMS 

PROCESS 
CONTROL 
SYSTEMS 

INDUSTRIAL 
ALARM 

SYSTEMS 

PROXIMITY 
ALARMS 

FOR 
CLEAN 
HOLES 
FAST! 

SMALL 
OBJECT 

COUNTERS 

POSITIONING 
SYSTEMS 

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 freehole 
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 

LEVEL 
CONTROLLERS 

DOOR 
OPENING 
SYSTEMS SHEET METAL PUNCHES 

Please write or telephone 
for further information and 
technical literature to 

CARNTYNE INDUSTRIAL ESTATE 
GLASGOW G32 6AB Tel 041.778 0206 Telex 778286 

WW -025 FOR FURTHER DETAILS 

Q -Max (Electronics) Ltd 
40 -41 Furnival Street 
London EC4A 1JQ 

Telephone: 01 -242 7400 

WW -077 FOR FURTHER DETAILS 
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FOR CLARITY 
YOU'D HAVE TO GO 

ALONG WAY 
TO BEATUS. 

Hewlett -Packard's HDSP -3400 series display. 
The readability of the HDSP -3400 series is 

excellent- designed for viewing distances of up to 33 feet. 
Even in bright ambients the clarity is remarkable. 
They replace existing 0.6" and 0.8" displays and are fully 
compatible with them. 

Significant features are: 
* Nearly twice as bright as 

competitive devices. 
* Low power requirements. 

Single Ga AsP chip per segment. 
* Categorised for luminous intensity, 

assuring uniformity of light output. 
* Grey packaging for optimum contrast. 
* Overflow digit device available. 
* Low cost. 100 + £ 1.36. 

For full details of why you'd have to go a long way 
to beat the HDSP -3400 series return the coupon. 

C HEWLETT PACKARD 

To Crellon Electronics Ltd., 380 Bath Road, Slough, Berks. SL1 6JE. I 
Tel: Burnham (06286) 4434. Telex: 847 571. 

Please send me full data 
on the Hewlett- Packard HDSP -3400 Series 

Name I 

Company 

Address 

ww9 
Tel 

L 
WW -009 FOR FURTHER DETAILS 
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E 
FREE 

INFORMATION SERVICE 

FOR MANAGERS AND 

ENGINEERS 

IN ELECTRONICS 

In the electronics industry keeping abreast of new 
technologies, product development and market trends 
can be a problem. However, it need not be if you, the 
managers and engineers who are actively involved in 
the application of electronics, are regularly reading 
ELECTRON. 

ELECTRON is committed to keeping its readers up -to- 
date with information provided in the form of exclusive 
and authoritative feature articles, special reports and 
short, concise application notes. 

Special supplements are published, each offering an 
in -depth appraisal of developments and innovations in 
specific product categories. 

An informative news section provides a round -up of 
current events and general developments in the 
electronics industry. 

To receive ELECTRON you will have to complete a 

registration card, so send the coupon below to us, at 
the address shown, and we will send you a registration 
card for completion. 

It's such an easy way 
to keep yourself informed - 
and it doesn't cost a penny! 

I1 NM M= MIMI MN I= 

I 
I 
I 
I 
I 

I 
I L-------- 

Send to: ELECTRON 
IPC Electrical -Electronic Press Ltd, 
Room 221, Dorset House, 
Stamford Street, London SE1 9LU. 

I would like to receive ELECTRON 
Please send me a registration card. 

Name 

Address 

WIRELESS WORLD, SEPTEMBER 1978 

for aerial n9 
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 lòw 
inter - contact capacitance. 

Multi- position clamps enable U R43 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 

ii(Tro 
Pye Electro- Devices Ltd. 
Controls Division, Exning Road, Newmarket, Suffolk CB8 OAX 
Tel Newmarket (0638) 5161 Telex : 81245 

WW -021 FOR FURTHER DETAILS 
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Artistic licence? 
We at QUAD go to a very great deal of 

trouble to ensure that with a QUAD 33 in the 
Cancel position, the voltage delivered to your 
loudspeakers is a virtually exact RIAA transfer 
of the voltage the pickup will produce into a 
stated passive load. Nothing added - nothing 
taken away. 

A visiting journalist recently suggested that 
we should not do this. Final adjustment should 
be done by ear, he said. 
What an opportunity! 

After all we know that if we add a little 
warmth with a subtle boost in the lower middle 
and balance this with an ever so gentle hump 
in the quack region (2- 3kHz), we can make 
most programmes sound superficially more 
impressive. Come to that, why not change the 
3180µS to 5000µS adding a little more 'heft' that 
most people will fall for. We could even make 
a special model for the boom and tizz brigade. 
Been to any live concerts recently ? 

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 

QUAD 
for the closest approach to the original sound 
QUAL) is a Registered Trade Mark 

WW - 135 FOR FURTHER DETAILS 
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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 3QJ. 

Telephone: Orpington 27099 

Telex: 896141 

WW -029 FOR FUR I HER DETAILS 
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LOW COST MULTI- CHANNEL HIGHLY VERSATILE 

NOV 
Model 
1964 

from Eddystone 

Eddystone's Model 964 is already in worldwide use for 

high -performance single channel working. The new 
multi -channel Model 1964 fulfils a whole new range of 
communication requirements. 

Pre -determined fixed frequencies 
Standard range 1.6MHz- 27.5MHz 
Versions available 100kHz - 50MHz 
Broadband or tuned RF amplifiers 
Dual diversity operation 
Remotable 
USB: LSB: DSB: F1 telegraphy 

Pleasè ask for illustrated brochures giving details of 

complete range. 

F CAI/4 

CRYSTAL CHANNELS (Mh) a 
a . e f 

C ._. : 7, 

483mm panel to suit standard racking 

Eddystone Radio Limited 
Member of Marconi Communication Systems Limited 

Alvechurch Road Birmingham B31 3PP England 

Telephone: 021 -475 2231 Telex: 337081 
A GEC - Marconi Electronics Company 

WW - 067 FOR FURTHER DETAILS 

A. D. BAYLISS & SON LTD. 
Behind this name 
there's a lot of 
real POWER! 
Illustrated right is a TITAN DRILL 
Mounted in a multi -purpose stand. This drill is a powerful tool running on 12v DC at approx. 
9000 rpm with a torque of 350 grm. cm. Chuck capacity 3.00 m /m. 
The multi- purpose stand is robustly constructed of steel and aluminium. The base and bracket are 
finished in hammer blue. 
Also available for use in the stand is the RELIANT DRILL which is a smaller version of the Titan. 
Approx. speed 9000 rpm. 12v DC, torque 35 grm. cm. Capacity 2.4 m /m. 

TITAN DRILL & STAND 
TITAN DRILL ONLY 

RELIANT DRILL & STAND 
RELIANT DRILL ONLY 

TITAN MINI DRILL KIT 
Drill Plus 20 Tools 

RELIANT MINI DRILL KIT 
Drill Plus 20 Tools 

TRANSFORMER UNIT 

£21.45 
+ 8% VAT - E23.17 + El P &P 

E9.79 + 8 %VAT - E10.57 + 35p P &P 

£ 18.44 
+ 8% VAT £19.92 + El P &P 

£8.34 + 8% VAT - £6.85 + 35p P&P 

£16.25 
+ 8% VAT - £17.55 + 50p P &P 

£13.20 
+ 8% VAT - £14.26 + 50p P &P 

£9.40 
+8 % VAT - E10.15 +75pP&P 

These are examples of the extensive range of power tools designed to meet the needs of 

development engineers. laboratory workers. model makers and others requiring small precision 
production aids. 
To back up the power tools. Expo offer a comprehensive selection of Drills, Grinding Points and 

other tools. 
SEND STAMP for full details to main distributors 

A. D. BAYLISS & SON LTD., NferaWorks, Redmarley, Glosa GL1 9 3JU_ 
Stockists Richards Elecuic, uioucester, i-1' &D M opers of Ledbury; Hobbs of Lédbury; D odels. Hereford; Bertella. Gloucester; J. Power Services & Co. Ltd., Worcester 

WW -037 FOR FURTHER DETAILS 
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All round performance 
you can trust 

This is the R.F. generator for you 
It really is a pleasure to use our 
R.F. generator PM 5326. Frequency 
setting must be the easiest yet, 
press the range button and tune -in 
over 0.1 -125 MHz to one part in 
10.000 with the 5 -digit LED display. 
You have to see this to realise how 
it beats all those dials and multi- 
pliers that have been around for 
some time. Output level is stabili- 
zed over all ranges at 50 mV into 
75Q and can be attenuated right 
down to more than 100 dB! 

PHILIPS Test & Measuring :A Instruments 
Wri 

That means output levels of 0.5 kV 
are easily available and then only 
via the RF OUT connector. 
A "double -box" construction keeps 
RF radiation very low, enabling 
you to make accurate sensitivity 
measurements with full confidence. 
To these fundamental qualities of 
precise and stable frequèncy 
setting, wide range attenuation and 
excellent RFI, this generator also 
has: 

- Frequency range 0.1 to 125 MHz 

- Internal and external AM /FM 
modulation facilities 

- Four RF sweep ranges for AM /FM 
IF's, Band II and Video IF's 

- Variable and fixed markers 

- COUNTER IN connector for 
checking external oscillators 

I . I I Ph I ps Elecronic Instruments Dept /r York Street. Cambridge. England C81 2PX 
Tel. Cambridge (0223) 58866 Telex 817331 

4 Pye Unicam Ltd 

PHILIPS 
n AUDIO AND VIDEO SERVICE EQUIPMENT AUTOMATIC TEST AND MEASURING EQUIPMENT "- COUNTERS AND COUNTER /TIMERS i_i DC POWER SUPPLIES AND AC STABILIZERS 

LOW FREQUENCY EOUIPMENT " MICROVVAVE EQUIPMENT MULTIMETERS OSCILLOSCOPES . ; PROFESSIONAL TV EQUIPMENT .l PULSE GENERATORS r RECORDERS 

WW -094 FOR FURTHER DETAILS 
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BIMCONSOLES 
BIMBOXES 
BIMBOARDS 
BIMDRILLS 
BIMDICATORS 

ABS & DIECAST BIMBOXES 
5 sizes, in either ABS or Diecast Aluminium 
ABS moulded in Orange, Blue, Grey or Black 
Diecast Aluminium available in Grey Hammertone 
or Natural 

MINI DESK BIMCONSOLES 
Moulded in Orange, Blue, Black or Grey 
ABS and incorporating guides on all sides 
for holding 1.5mm thick pcb's. 1mm Grey 
Aluminium panel sits recessed into front of 
console and held by screws running into 
integral brass bushes. Stand -off bosses in 
base for supporting small sub- assemblies 
etc. 4 self adhesive 
rubber feet also in -/ 
eluded. 
BIM1005 
(161x96x58mm) 
£2.12' 
BIM1006 
(215x 130x75mm) 
£2.94' 

All boxes incorporate guides on all sides for holding 1.5mm thick pcb's and 

stand -off bosses in base for supporting small sub -assemblies etc. Close fitting 
flanged lids held by screws running into integral brass bushes (ABS) or tapped 
holes ( Diecast). 

LOW PROFILE BIMCONSOLE 
1mm Grey Alumi- 
nium panel sits 
recessed into front 
of console base, 
which is moulded in 
Orange, Blue, Black 
or Grey ABS and 
sits on 4 self adhe- 

sive rubber feet. Incorporating guides 
for holding 1.5mm thick pcb, the base also 
has stand -off bosses for supporting small 
sub -assemblies etc. and ventilation slots. 
Front panel is held by 4 screws which run 
into integral brass bushes. 

BIM6005 (143x105x55.5[31.51 mm) £2.32' 
BIM6006(143x170x55.5[31.5]mm) £3.08 
B1M60071214x170x82[31.51mm) £4.12' 

ABS Diecast Hammertone Natural 
(100x50x25mm) 81M2002/12 £0.95' BIM5002/12 £1.20' £0.97 
(112x62x31mm) BIM2003/13 £1.05' BIM5003/13 £1.50' £1.20' 
(120x65x40mm) BIM2004/14 £1.15' BIM5004/14 £1.86' £1.49' 
(150x80x50mm) BIM2005/15 £1.30' BIM5005/15 £2.38' £1.91 
(190x110x6Omm) BIM2006/16 £2.04' BIM5006/16 £3.41 £2.85' 
Also available in Grey Polystyrene (112x61x31mm) with no slots and self tapping 
screws BIM2007/17 £0.88' 

MULTI -PURPOSE BIMBOXES 
Moulded in Orange, Blue, Black or Grey 
ABS with 1mm thick Grey aluminium 
recessed front cover which is retained by 
4 screws running into integral brass bushes. 
1.5mm pcb guides are incorporated on all 
sides and as with all ABS boxes they are 

85 °C rated. 4 self adhesive rubber feet 
also included. 
BIM 4003 (85x56x28.5mm) £1.24' 
BIM 4004 (111x71x41.5mm) £1.56 
BIM 4005 (161x96x52.5mm) £2.08' 

ALL METAL 
BIMCONSOLES 

All aluminium, 2 piece desk consoles with either 15° or 30° sloping fronts, sit on 
4 self- adhesive non slip rubber feet. Ventilation slots in base and rear panels permit 
efficient cooling. 
Colour Code Top Panel 

A Off White 
B Sand 
C Satin Black 

Base 
Blue 

Green 
Gold 

MAINS 
BIMDRILL 

Operates directly 
from 220- 240Vac 

® ) and supplied with 
2 metres long cable \\ fitted with 2 pin 
DIN plug. Will 
drill brass, steel and 

aluminium as wel: as pcb's etc. Has integral 
biased -off switch and accepts tools with 1,2 
and 3.2mm dia shanks £9.72 
Accessory Kit including 1mm, 2mm, .125" 
twist drills, 5 burrs and 2.4mm collet £2.20 

15° Sloping Panel 

BIM7151 (102x140x51(281 mml 
BIM7152 (165x140x51[28]mm) 
BIM7153 (165x216x51 [28] mm) 
B1M7154(165x211x76[33]mm) 
BIM7155 1254x211x76[331mm) 
B1M71561254x287x76(331 mm) 
BIM7157 (356x211x76[33] mm) 
BIM7158 (356x287x76(331 mm) 

30° Sloping Panel 

BIM7301 1102x140x76[28) mm) 
BIM7302 1165x140x76[28]riml 
BIM7303 (165x183x102[261 mm) 
BIM7304 (254x140x76[281 mml 
81M7305 (254x183x102[281 mml 
B1M7306 (254x259x102(28]mm) 
B I M 7307 (356x 183x102 [281 mm) 
BIM7308 (356x259x1021281 mm) 

DIL COMPATIBLE BIMBOARDS 

Bimboards accept all sizes of DIL packages 
as well as resistors, diodes, capacitors and 
LED's etc. They have integral Bus Strips 
running up each side for carrying Vcc and 
ground as well as Component Support 
Brackets for holding lamps, fuses and 
switches etc. Available as either single or 
multiple units, the latter mounted on 
1.5mm thick, matt black aluminium back 
plates which stand on non slit, rubber feet 
and have 4 screw terminals for incoming 
power. 
Bimboard 1 contains 500 individual sockets 
whereas the multiple units containing 2, 
3 or 4 Bimboards incorporate 1,100, 1,650 
or 2,200 individual sockets, all arranged 
on a 2.5mm10.1 ") matrix. 
Bimboard 1 £ 9.72' Bimboard 2 £22.68' 
Bimboard 3 £32.40' Bimboard 4 £42.12' 

12 VOLT BIMDRILLS 
2 small but powerful 12V dc drills, easily 
held in hand or used with lathe /stand 
adaptor. Both drills have integral on /off 
switches and 1 metre long cable. 
Mini Bimdrill with 2 collets up to 2.4mm 
capacity £7.56' 
Major Bimdrill with 3 

collets up to 3mm 
capacity £12.96' /rs 
Mains to 12 Volts 
adaptor, lathe, stand 
and accessory kits also 
available, details on 
request. 

£ 9.43' 
£ 10.43' 
£11.42* 
£ 12.39' 
£ 13.66' 
£ 14.65' 
£ 15.80' 
£16.78' 

£ 9.43' 
£ 10.43' 
£11.42* 
£ 12.39' 
£ 13.66' 
£ 14.65' 
£ 15.80' 
£16.78" 

i 

MDICATORS _ 

member we are 
one of Europe's 

gest manufacturers 
Filament, Neon 

d LED indicators. 
d for our 

MDICATOR DATA . 

INDUSTRIAL MOULDINGS LIMITED 

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

*AIT quoted prices are 1 

and include Postage, 
Packing and VAT. Terr 
are strictly cash with 
order unless you have 
authorised BOSS accon 
For individual data she 
on all BOSS products 
send stamped, self 
addressed envelope 
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(DÛM m 
SEE THE 

ELECTRONIC IGNITION MKII 
IN THE NEW HOBBIES 
CATALOGUE 

s 

Doram Electronics Ltd 
PO Box TR8, Leeds LS12 2UF 

QyNc 

GiN . 
,G t 

+ two 

Please send my FREE Hobbies Catalogue. 

I enclose 25p contribution to p. & p. 

Name 

Address 

DÛMm 
WW4 

Doram Electronics Ltd 

PO Box TR8, Leeds LS12 2UF 

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

WW -010 FOR FURTHER DETAILS 

l 

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

so does the need for M -0V valves. 
Valves, and only valves, can provide the level of 

performance many listeners now demand. 
M-OV 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. 

EEV/VI-OV 
\ .,,hrr.i+llkl-turrovrri'-0F4milGim 

S 666 
THE M -0 VALVE CO LTD, HAMMERSMITH, LONDON, ENGLAND W6 7PE. 
TELEPHONE 01 -603 3431. TELEX 23435. GRAMS THERMIONIC LONDON 

WW -056 FOR FURTHER DETAILS 

The general purpose 
iron that's packed 
with design features, 
built to professional 
standards and only 
costs £3.5 O +VAT. 
At its price the ORYX Super 30 is the 
best general purpose soldering iron 
now available in Britain. These are 
the features you get as standard: - 
Neon safety light, Long life element, 
Screw -on tip, Stainless steel shaft, 
Styled handle, Two minute element 
change and a stainless steel clip -on 
hook. 
Industrial Distributors include. 
Electroplan Ltd., Orchard Road, 
Royston, Herts SG8 5HH 
Toolrange Limited, 
Upton Road, Reading RG3 4JA 
ITT Electronic Services, 
Edinburgh Way. Harlow, 
Essex CM20 2DF 

Greenwood Electronics 
Greenwood Electronics Portman Rund- RG3 INE 

Telephone 0734 50584- Trli 9 1565 

WW -012 FOR FURTHER DETAILS 
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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: 01/83717937 

4 
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A NEW 

INSTRUMENT FOR 

WIDENING INDUSTRIAL 

APPLICATIONS 

The FOR-4 Mark 2 

The new Medelec FOR -4 -2 
fibre optic 
recording oscilloscope is 

the result of a constant 
research and development 
policy. It incorporates 
many refinements which 
have been made to 
customers' special 
requirements. 

The FOR -4 -2 provides 
industrial and research 
users with high quality 
recording facilities at really 
low cost. X -Y Plot, 
Transient and Raster mode 
are all available in a single 
instrument. 

Special features of the Medelec 
FOR -4-2 include: 

10 times gain X and Y 
(1mV /cm on 4 Y channels) 

Fully automatic triggering 
(with higher sensitivity) 

Improved recording facilities 
(for greater flexibility) 

Light control filter 
(for excellent contrast) 

Wide speed range (from 0.1 to 
1000mm /sec -in 3 models) 
Internal loudspeaker (for 
audio monitoring) 

For further information on the 
new FOR -4 -2 or 
instruments in the range, contact: 

MEDELEC LIMITED 
Manor Way, Woking 
Tel: Woking (048 62) 70331 
Telegrams: Medelec, Woking 

medelec 
' 

tittf 

1977 

Leacers in 

Fibre Ootic Recording 
WW -073 FOR FURTHER DETAILS 

WW -055 FOR FURTHER DETAILS 

VIDEO or AUDIO 

BULK. ERASURE 

,í, / J / / / -+ 

LR71 
MAX REEL SIZE 111' 
VIDEO AND AUDIO 

LR70 
MAX REEL SIZE 8` 

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 11" 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 
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THE BENEFITS OFA TEST SET 
- ÿnr !lieprréeeasiyaa /getleiaibr./ 

you're `servicing or manufacturing mobile commuñ cattt ' s 
Farnell's new synthesized 10 to 520MHz signal generator, the SSG 2 . it outperforms other 
units in many respects, and, with its remarkable ease of setting, repeatability and SINAD 
facility gives you most of the advantages of a receiver test set costing much more. 

Typical tests the SSG52o does with speed and simplicity are: - 
checking and aligning channel frequency and bandwidth 
i.f. and filter alignment 
sensitivity tests (so easy with SINAD) 
mute /squelch performance 
adjacent channel rejection (using two units) and 
signal to noise and a.f. distortion tests are made easier using the SSG52o. 

R.F. leakage is remarkably low, permittting totally unambiguous sensitivity measurements 
down to o.2t,V (o.o5ttV if you like,using a 2odB pad). There's no leakage from counter dis- 
play holes -there isn't one; you don't need a counter with our thumbwheel setting /readout. 
The SSG52o can be tuned in tooHz steps under locked conditions with maximum stability 
over the entire frequency range. 

Contrast this with competitive instruments which have either a mere 2% tuning range before 
re -lock or will only fast synthesize in iookHz steps! Stability and accuracy are excellent and 
an optional ovened crystal version is available. Sideband phase noise is better than -toodB/ 
Hz and harmonics better than -25dB. Any combination of a.m. and f.m. modulation, in- 
ternal or external is possible. Output is calibrated and automatically levelled over the whole 
frequency range and the attenuator is set by adjacent to and ¡dB click stop controls giving 
direct reading of dBm and volts -quicker to operate and enabling accurate mute /squelch 
settings. 

ime 
Parnell 

So if you want to improve service or production 
throughput of mobile radio telephones, fixed receivers, 
handportables, public correspondence radiophone and 
paging systems without spending as much as you would have 
thought, use this magazine's reply system now to obtain full 
details and price. 
You ?rill also receive, with our compliments, a free copy of our 

pocket card of useful Teleconmzuncattmts Data. 

FARNELL INSTRUMENTS LIMITED, SANDBECK WAY, WETHERBY, WEST YORKSHIRE LS22 1DH. TEL 0937 03541 TELEX 5:)7291 FARIST G. LONDON OFFICE TEL: 01 964 7133. 

WW -107 FOR FURTHER DETAILS 
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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 ihrmula for 
success, of which you can be assured every time votr 

choose from the frilly - integrated range orspccialist 
recording and ancillary equipment in the HEAL 

I ERROGI APII range. 

The XEAtL 302. 
Incorlxïrating 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 S 
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, 
PPMI or NI' meters, IEC (CCIR ) 

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 in 
association with logic circuits ... for fast, safe tape 
handling under all conditions. 

The R1S2. 
Combines in one easy to use compact instrument the 
measurement ofgain, 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 L'nit NFU 1. 

EACIATIMOGIZ.1111 
TOTALTAPE TECHNOLOGY 

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

WW -028 FOR FURTHER DETAILS 
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DOMM 
SEE THE 

RANGE OF BOOKS IN THE NEW 
DORAM HOBBIES 
CATALOGUE. 

Doram Electronics Ltd 
PO Box TR8. Leeds LS12 2UF 

Please send my FREE Hobbies Catalogue. 

I enclose 25p contribution to p 6 p 

Name 

Address 

WW 5 

DÛMm Doram Electronics Ltd 

PO Box TR8, Leeds LS12 2UF 

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

WW -011 FOR FURTHER DETAILS 
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UHF FREQUENCY COUNTERS 

row reae r 

NEW 500MHz, 7 digit, D.F.M. for dnst 
readings up to the mobile radio UHF Band. W di 
operate on mains or 12v supply making it 
ideal for use with mobile equipment. 

Manufactured and guaranteed 
by Catronics Ltd. 

Model DFM 500, £164.50 + £5 cary. + 8% 
VAT 

Write for illustrated leaflet 
HIGH STABILITY OVENED VERSION. DFM 500/5 also available at £204.50. 

Our popular 200MHz Counter still available at only £ 137.50 

REMOTE CONTROL 
FOR 

WW TELETEXT DECODER 
A modification kit is now available to give Remote Control selection of all [unction except setting the time select thumbwheel switches. The Remote Control Unit is housed in cabinet approx. size 6" 3" x 2" and connected to the main decoder by approx. 5 yd. screened cable. 

PRICE ONLY £14.60 + 40p P&P 
'Board 3' is also available as an additional unit to update Me Wveless World' Teletext Decoder to give double height characters, colour background. conceal/reveal, etc., as described in December 

and January Hausa of 'Wireless World' 
Our Kit includes plated -through hole P.C.B., all components and installation instructions. Price £33.68 + VAT (£3.47) + P&P (30p) a E37.45 total. P.C.B. available separately at £19.30. 
Our main kits contain all the 
printed circuit boards and com- 
ponents necessary to build the 
complete decoder. 
A reprint of the series of articles 
is available at £1.50 + large 

1 5p SAE (included free in corn - 
plete kit). 

PRICES INCLUDE VAT 
Set of 5 PCBs 
Component Kit (incl. PCBs) 
Add-on Unit for lower case: PCB 
Component Kit (incl. PCB) 
Cabinet 

Standard New version 
vers.on with Texas Post 5 

using 2513 X887 Packing 
£23.40 £23.35 30p 

£122.65 £135.40 E1.50 
E2.70 - - 

£13.75 - - 
£18.00 £18.00 E1.00 

PLATED THROUGH hole PCBs for TEXAS version only at additional cost of E26.00 
FULL FAULT -FINDING AND REPAIR SERVICE AVAILABLE 
COMPONENTS ALSO AVAILABLE SEPARATELY - SAE for price list 

READY BUILT A TESTED DECODERS - E241.87 + E5 Can. 
DE LUXE VERSION WITH NEW FACILITIES - E292.50 + E5 Can. 

CATRONICS LTD. (Dept. 829) 

a t ro n i C s Communications House, 
20 WALLINGTON SQUARE, 
WALLINGTON, SURREY. 
Tel. 01 -069 6700 

WW -829 FOR FURTHER DETAILS 

PORTLAND HOUSE, COPPICE SIDE, BROWNHILLS 

MSI 6800 
with 8K Ram. 

KIT £375 

wae,aot: 

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 

WW - 032 FOR 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 
* 1/3 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 
features 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 
D 150A 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 

W W -054 FOR FURTHER DETAILS 
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Our new 1978 catalogue lists circuit boards for all 
your projects, from good old Veroboard through 
to specialised boards for ICs. And we've got 
accessories, module systems, cases and boxes - 
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. SO53ZR 

Telephone Chandlers Ford (04215) 2956 

WW -019 FOR FURTHER DETAILS 

ELECTRONIC 
INDUSTRIAL THERMOMETER 

ifliili <, 

DIE 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 oiler 

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 E30.ÓÓ 
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 further details to 

HARRIS ELECTRONICS (LONDON) 
138 GRAY'S INN ROAD, LONDON, WC1X 8Ak' 

(Phone 01 -837 7937) 

WW -048 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 

8642 
Autobalance Universal Bridge 0.1% 

39 

-Of 

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 adjustrñent 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. 

SEND FOR NEW 
WAYNE KERR 
CATALOGUE 

Name 

Position 

Company 

Address 

Telephone Ì Wayne Kerr 
WW -I16 FOR FURTHER DETAILS 

WW 9/78 

?} Wilmot Breeden / Electronics Limited 
1 442 Bath Road, 
Slough, 
Berkshire SL1 6BB 
England 
Tel: Bumham 62511. 
Telex: 847297 

i 

i 

i 
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2111 WEST CAMELBACK SUITE B 

R F Transistors 

Type Price 

r' gtz 
electro>n,icb 

PHOENIX , ARIZONA USA 

Type Price 

(602) 242 -3037 

Type Price 

MHZ Electronics Kits 

Kit 1 1 

Motorola MC14410CP CMOS Tone Generator. 

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

Directly compatible with 12 key Chomeric Touch Tone Pads. Kit includes the following.: 

1 Motorola MCI4410CP Chip 
I 1 MHZ Crystal 

1 PC Board 
And all other parts for assembly. NOW ONLY $15.70 

2N)561 015.00 205637 $20.70 HEPS3006 019.90 

201562 15.00 205641 4.60 HEP53007 24.95 

201692 15.00 205643 20.70 HEPS3010 11.34 

201693 15.00 205764 27.00 HEPS5026 2.56 Kit / 2 

202857JAN 2.45 205862 50.00 MMCM9l8 1.00 Fairchild 95H90DC Prescaler 35071112. 

202876 12.35 205913 3.25 MMT72 .61 95H90DC Prescaler divides by 10 to 350 MHZ. This kit will take any 35MHZ Counter to 3, 

202880 25.00 205922 10.00 MMi74 .94 MHZ. Kit includes the following.: 

202927 7.00 205942 49.50 M02857 1.43 I Fairchild 95H90DC Chip 

202947 17.25 205943 1.75 8M13960A 6.25 1 205179 Transistor 

202948 15.50 205944 (.50 PT41868 3.00 2 UG -88 /U BNC Connectors 

202949 3.90 205945 10.90 PT4571A 1.50 PC Board 

202950 5.00 205946 13.20 PT8659 10.72 And all other parts for assembly. Nov Only $19.95 

293287 4.30 206080 5.45 PT9784 24.30 

203300 1.05 206081 8.60 PT9790 41.70 

203302 1.05 2N6082 9.90 PT9847 26.40 

293307 10.50 206083 11.80 J04030 15.60 Kit 11 3 

203309 3.90 206084 13.20 40281 10.90 Fairchild 1IC90DC Prescaler 650MHZ. 

283375 7.00 206094 5.75 40282 11.90 11C90DC Prescaler divides by 10 /100 to 650 MHZ. This c unter will take any 65 MHZ Counter 

203553 1.80 206095 10.35 40290 2.48 to 650MHZ, o r with a 82590 it will take a 6.5 MHZ Counter to 650MHZ. Kit includes the 

203818 6.00 206096 19.35 TA7994 50.00 following.: 

203824 3.20 206097 28.00 1 Fairchild IIC90DC Chip 

203866 1.09 206136 18.70 FET,s I 205179 Transistor 

203866JAN 4.14 206166 36.80 40673 1.39 or 10/10.00 2 UG -88/U BNC Connectors 

293866JAN0X 4.85 206439 43.45 30128 1.35 or 10/10.00 1 LM /MC7805 Voltage Regulator 

1 2X3924 4.00 MM I500 32.20 205248 .60 or 10/ 4.50 1 50volt lAmp Bridge 

203925 6.00 MM1550 10.00 MPF102 .45 or 10/ 3.50 1 LED Indicator 

203927 11.50 1411 552 50.00 0E0631 .63 or 10/ 5.30 PC Board 

293950 26.25 MM1553 56.50 And all other parts for assembly. Nos,'0nly 029.95 

2N3961 6.60 MM1601 5.50 TERMS : 

294072 1.70 001602 7.50 All CHECKS and MONEY ORDERS ARE 

204073 2.00 Mí1607 8.65 IN US FUNDS ! 

204135 2.00 011620 17.50 ALL ORDERS SENT AIRMAIL DAY FAIRCHILD VHF and UHF Prescaler Chips 

204427 1.24 001661 15.00 Please Include $2.50 Minimun for 

284430 20.00 MM1669 17.50 postage. 95H90DC 350MHZ Prescaler Divide by 10 /11 $ 8.95 

204440 8.60 Mí1943 3.00 ALL PRICES IN US DOLLARS. 95H91DC 350MHZ Prescaler Divide By 5/6 8.95 

204957 6.30 Mí2605 3.00 ALL PARTS PRIME/GUARANTEED. 11C900C 650MHZ Prescaler Divide By 10 /I1 15.95 

204958 4.35 012608 5.00 11C9IDC 650MHZ Prescaler Divide By 5/6 15.95 

204959 2.12 Mí8002 2.05 BANK AMERICARD /VISA /MASTERCHARGE IIC83DC 1GHZ Divide by 248/256 Prescaler 29.90 

204976 19.00 008006 2.12 Your Number; 11C7ODC 60OMIZ Flip /Flop with reset 12.30 

205070 13.80 MRF245 31.05 1IC58DC ECL VCM 4.53 

205090 6.90 MRF304 43.45 Exp. Date IIC44DC Phase Frequency Detector (MC4044P /L) 3.82 

205108 3.90 MRF501 .49 11C24DC Dual TTL VCM (MC4024P /L) 3.82 

205109 1.55 MRF504 6.95 Your Signature IIC06DC UHF Prescaler 750812 D Type Flip /Flop 12.30 

205160 3.34 MRF509 4.90 11C05DC 1GHZ Counter Divide by 4 74.35 

205177 20.00 44 F 511 8.60 IICOIFC High Speed Dual 5 -4 Input NO /NOR Gate 15.40 

205179 
205184 

205216 
205589 

205590 

205591 

.68 

2.00 
47.50 
4.60 

6.30 
10.35 

MRF646 
MRF5177 
Mtp8004 
HEP76/53014 

HEPS3002 
HEP53003 

20.70 
20.70 
1.90 
4.95 

11.30 
29.88 

IC,s 
MC1550G 1.50 
MCI590G 6.50 

MC4024P 3.27 

TM54024 10.00 

Crystal Filters. Tyco 001 -19880 sa me as 2194F 

10.7MhZ Narrow Band Crystal Filter 

3 db bandwidth lSkhz minimum 20 db bandwidth h0khz minimum 40 db bandwidth 150khz minimum 

Ultimate 50 db : Insertion loss 1.0db Max. Ripple 1.0db Max. Ct. 0+ - 5pf. Rt. 3600 Ohms. 

Nov Only $ 5.95 

HEPS3005 9.55 

WW -059 FOR FURTHER DETAILS 

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 

012/150T 12v DC input 150 watts square wave 230v output 

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

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 -036 FOR FURTHER DETAILS 

a 
comprehensive 

range of 
TV DISTRIBUTION 

EQUIPMENT 

16 (f * 
.004 

rc7rV pMyi.1F'E°' 

,lOoeo zNawa tr 

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 

Labgear Cambridge CB1 2RQ England 
Telephone: 0223 66521 (7 lines) Telex: 81105 LAB 
Telegrams: Labgear, Cambridge 

WW -051 FOR FURTHER DETAILS 
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MINIATURE 

QUARTZ 

CRYSTAL 

OSCILLATORS 

I NTEIIFICE 
QUARTZ DEVICES LTD. 

World -wide exporters of crystals & filters 
Manufacturers of DIP crystal oscillators 

from 240Hz to 20MHz 
sole agents for 

IFILTRONETICSI LC & crystal filters from 10Hz tol 00MHz 
Ultra miniature low frequency crystals 

IELECTRO DYNAMICS! High volume timing crystals 

29 Market Street, Crewkerne, Somerset England TA18 7JU 
Telephone (0460) 74433 Telex 46283 inface g 

STATEK 

WW -071 FOR FURTHER DETAILS 
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745 COUNTER TIMER 
DC -32 MHz 

FREQUENCY, PERIOD, TIME & TOTALISE 

±5ppm STABILITY @ 25 °C 

Ow& 

COUNTER 
TIMER 
745 

Pend 

Toulast 

4- - t 
.'4 
kie.s S- 

.e »n:n 

41- 

745 COUNTER TIMER £94 + 2.50 p &p 
Other product include: 

746 Autoranging Frequency Meter £68 
643 Function Generator £98 
643A Function Generator £89 
631 Filter Oscillator £108 
615 Off Air Standard £81 
35 Digital Panel Meters from £26 

Delivery is normally ex -stock - telephone for confirmation 
Prices correct at time of going to press. subject to change without nonce 

WW 103 
WW 104 
WW 105 
WW 106 
WW 086 
WW 087 

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

FAST RESPONSE STRIP 
SSR 
CHART RECORDERS 

e in U 

Series H3020 

Basic error 2.5% 
Sensitivity 8mA F.S.D. 
Response 0.2 sec. 
Width of each channel 
Single and -th-Tee -pen 
recorders 80mm 
Five -pen recorders 50mm 

Chart speeds, selected by push buttons. '0.1-0.270..g-170- 
2.5 -5.0 12.5 -25 mm /sec. 
Chart drive 200 -250V 50Hz 
Recording' Syphon pen directly attached to moving coil frames. 
Curvilinear co- ordinates. 
Equipment- Marker pen, timer pen, paper footage indicator, 10' 
rolls of paper, connectors, etc. 

H3020 -1 (Single pen): 285mm wide x 384mm deep x 1 b 
high PRICE £108.00 

H3020 -3 (Three pen): 475mm wide x 384mm deep x 165mm 
high PRICE £160.00 

H3020 -5 (Five pen): 475mm wide x 384mm deep x 185mm 
high PRICE £295.00 

Series H327 

Polarized moving iron movements 
with syphon pens directly attached 
Built -in solid state amplifier (one 
per channel) provides 8 calibrated 
sensitivity steps. Two marker pens 
are provided. 
Basic error 4 %. Frequency 

,response from DC to 100Hz 2dB. 

Sensitivity 0.02 - 0.05 - 0.1 --0.2 - 0.5 1 - 2 - 5 volts /cm 
Width of each recording channel 40mm 
Chart drive 220 -250V 50Hz 
Chart speeds 1- 2- 5- 10 -50- 125 -250mm /sec. 

Type H3271 -1. Single pen: Dimensions 259 x 384 x 165mm 
Weight 15 kilos PRICE £265.00. 

Type H327 -3. Three pen: Dimensions 335 x 384 x 165mm 
Weight 20 kilos PRICE £520.00 

Type H327 -5. Five pen. Dimensions 425 x 385 x 165mm. 
Weight 25 kilos PRICE £770.00. 

Note Prices are exclusive of VAT 

Available for immediate delivery 

z & I AERO SERVICES LTD. 
44A WESTBOURNE GROVE, LONDON W2 5SF 

Tel. 01 -727 5641 Telex: 261306 
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Only our name has changed. 

E 
products are the same. 

Low pass filters,filter connectors 
and multi-sectionfilters. 

Metal oxide power resistors 
(00132 series). 

Crystal oscillators. 

i Button mica capacitors 

Miniature carbon film 
resistors (00120 series). 

r 

Trimmer capacitors. 

Fixed composition resi ors H. V. rectifiers and 
multiplier assemblies. 0025 ér 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 -offand Monobloc' capacitors. 

Carbon film 
potentiometers 

89ÁN( 
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. 

/AIMv ., MUMM- ,,......._,_ --_-- --...MVINEM--- 

worldwide component sources 
____--/- __-__ __... 

__.... ._..-MUMS. ..... ..... __., ..... ...., ,...,, ,,,, .,,, 
ITT mercator ITT 
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wireless 
world 

Ideas for sale 

IT IS UNLIKELY that many engineers 
have hitherto seen themselves as 
technological Renoirs or 
Gainsboroughs, or even prophets. But 
painters and practitioners in 
engineering suffer from the same 
barriers to full expression - they are 
often dependent on patronage and, in 
common with prophets, though most of 
them are not without honour, it is 
often not recognized in their own 
country. 

We have recently seen examples of 
engineers who have originated quite 
remarkable inventions, but who, not 
having enough capital to put their 
ideas into practice, have hawked their 
wares round all the more obvious 
sources of finance - government 
establishments, manufacturers, 
financiers - with no success at all. No 
one, it appears, is in the risk business - at least, in the UK. As a result of this 
frustration, people are beginning to 
look overseas for their backing, which 
is fine for the inventor and his backer - not so good for this country. 

Several British organizations exist 
for this very purpose, although if our 
correspondence pages are anything to 
go by, many bright ideas go 
unrecognized. A common complaint 
among engineers who do manage to 
sell their ideas afid are assisted by, for 
example, the NRDC, is that the amount 
of money advanced is insufficient for 
an efficient operation. It may be said 
that half the amount needed is better 
than nothing, but if a cramped 
financial position leads to excessive 
caution and inhibits the broad view, it 
could well be worse than nothing. 

Reasons for the directors of 
companies not wishing to risk venture 
capital on inventions with which they 

are unfamiliar hinge to a large extent 
on the very fact of their unfamiliarity . 

Company directors, as a class, are not 
noted for their engineering knowledge, 
being recruited in the main from 
accountants, economists and arts 
graduates. Their field of interest is in 
marketing, finance and sales; the 
products of the companies over which 
they preside need not have much 
influence on their work at all, except 
insofar as they determine the people 
they rub shoulders with in business. 

While they are reasonably adept in 
their own sphere of activity it seems 
unlikely that a financier is best able to 
judge the worth of even a simple piece 
of engineering, and if the project put 
forward for evaluation is even 

' moderately recondite; then a degree of 
relevant knowledge is essential. And 
yet only around 30% of UK directors 
have any such knowledge. In contrasts 
with this, Germany has about 70% of 
knowledgeable directors and the US 
85%. Taken in conjunction with our 
fairly dismal performance in recent 
years, these figures are significant, 
although it is impossible to say that 
this is the real reason. 

It does appear, though, that there is a 
need for more university and college 
students to be given a chance to read 
their chosen engineering subjects, with 
a background support of `business' 
training. Admittedly, this does fly 
directly in the face of the university 
tradition which insists that universities 
are not there to train people, but to 
educate them. Times are hard, 
however, and it should be recognized 
that some students, at least, are going 
to have to soil their hands and engage 
in vulgar commerce. 
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Stereo f.m. tuner 
Improved design uses new i.cs - 1 

by L. Nelson-Jones, F. I . E. R. E. 

Mk II 

This tuner is based on the author's highly 
successful design first published in the 
April, 1971 issue. The circuit has been 
modified to use two recently introduced 
and improved i.cs, together with a 

pre -aligned f.e.t. front -end module 
designed by the author. The circuit 
features an improved a.f.c. system which 
operates directly on the varicap tuning 
and allows simultaneous tuning of all the 
r.f. stages. Circuit options include the use 
of either a six -pole LC filter or ceramic 
resonator i.f. units. 

WITH THE LARGE SIGNAL LEVELS that can 
occur from high -gain aerial arrays it is 
possible for an f.e.t. front -end to mal- 
function. This is due to oscillator - 
pulling by the signal at g1 of the mixer 
which has capacitive coupling to g2 and 
therefore the oscillator. In extreme 
cases the oscillator may be pulled com- 
pletely into lock with the signal, which 
results in a zero -frequency i.f. To over- 
come this a diode limiter has been used 
to damp the second tuned circuit so that 
the oscillator cannot be pulled -in. The 
diode limiter does, however, lower the 
image- frequency rejection performance 
but this only occurs at very high signal 
levels. With this modification, and by 
applying around 20dB of a.g.c. to the r.f. 
stage at high signal levels, the front end 
can handle signals of around 600mV. 

This front -end circuit, shown in Fig. 1, 

also differs from the Mk I design be- 
cause it does not have a separate a.t.c. 

system. The tuning supply voltage is 
now modulated by the a.f.c. voltage, 
and controls all three tuned circuits 
together. Even with a high level of a.f.c., 
there will be no loss or gain within the 
holding range. 

Choke coupling is used in the r.f. 
stage so that all tuned circuits are at d.c. 
ground potential. Because Mk II 
design is for varicap tuning only, a more 
compact layout has been possible. De- 
coupling has been improved by shorter 
lead lengths and a reductión in value of 
the decoupling capacitors to 470pF. This 
ensures that the capacitors do not come 
near to resonance. The complete front - 
end is now housed in a screened case to 
reduce oscillator radiation and pick -up 
from sources such as the i.f. strip, stereo 
decoder, and the demodulator. 

An isolated coupling loop on the 
oscillator coil is brought out via two 
terminals on the main i.f. board. The 
loop provides a level of around 50mV 
and is designed to feed a digital counter 
at 5012 impedance. This level will not 
cause excessive oscillator radiation, and 
can be interfaced to a counter via a 
buffer stage. The second gate of the r.f. 
stage is brought out through a decoup- 
ling RC network for a.g.c. A suitable 
biasing network is provided if a.g.c. is 
not required (a.g.c. ref). 

I.f. amplifier 
The first i.f. amplifier stage is in the 
front -end already described, and pro- 

vides a broadly tuned output at 3302 
impedance. Fig. 2 shows the main it 
ciricuit. The block filter can be the Toko 
six -pole LC filter, as shown in Fig. 3(a). 
In this case the additional series resistor 
It2 has to be used to raise the source 
impedance to 1k2,. and C2 is placed at 
the filter input to provide the design 
source capacitance. Correct loading is 
provided by the input biasing resistor 
R8. 

A second option, shown in Fig. 3(b), is 
to use a pair of Toko i.f. ceramic 
resonators, type CFSE -10.7, which have 
a design source impedance of 3302. In 
this case R2 and C2 are not needed. As 
there is no d.c. path through these 
filters, C4 is also redundant and is 
replaced with a link. Because the gain 
with these resonators is too high, a 10dB 
attenuator is placed between the two 
filter sections (this does not impair the 
noise performance of the tuner). 

A third choice is to use two Vernitron 
FM4 i.f. ceramic resonators as in the Mk 
I design. These filters cannot normally 
be directly cascaded, but the 10dB atte- 
nuator section between them provides a 
satisfactory performance. Whichever 
type of ceramic resonator is used, it is 
essential that both have the same colour 
coding. 

The main i.f. gain is supplied by the 
multi -stage limiting amplifier contained 
within IC1. The circuit has been de- 
signed around the recently introduced 
CA3189E, which is an improved and 

www.americanradiohistory.com

www.americanradiohistory.com


WIRELESS WORLD, SEPTEMBER 1978 

470p 
47 

10n 

2k2 

35 

4 

3 

10k 

Output 
O 

T 

l 

OT 

1M =220p 15k 15k 

Op 

p 

I I 
470p 

4k7 

470p 

f3 F 196 

Fig.1. Front -end module. Damping the second tuned circuit with a diode improves signal handling capacity. 
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Fig.2. Main if. circuit can use either the CA3089E or the newer CA3189E. 
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Fig.3. (a) Six -pole LC filter. (b) Two 
ceramic resonators. (c) Muting circuit 
for CA3089 and (d) CA3189. 

Fig.4. Stereo decoder. Emitter follower 
on pin 11 of the i.c. improves the 
signal -to -noise ratio at low signal levels 
by reducing the separation. 

R1 

somewhat altered version of the 
CA3089E. The printed circuit board can 
be used with either of these i.cs by 
making suitable component changes. 
However, in my experience the perfor- 
mance of the CA3089E is rather inferior 
to the CA3189E. The audio output of the 
CA3189E is adjustable and the values 
used give a level of 490mV for each of 
the options. 

A further option is available for the 
CA3089E and CA3189E because both 
can be used with single or double -tuned 
quadrature coils, L2 and L3. The double - 
tuned arrangement can give very low 
demodulation distortion if correctly 
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adjusted, but this requires a low distor- 
tion f.m. signal generator, and distor- 
tion measuring equipment. With a 
single -tuned circuit both i.cs will stilt 
give low distortion compared to earlier 
integrated circuits such as the 
TAA661B. Both devices provide an a.g.c. 
feed for the front -end module, but be- 
cause the level is not the same for the 
two devices the a.g.c. voltage is fed 
through potentiometer R6, R7. The a.g.c. 
threshold is adjustable with the 
CA3189E. I have found this particularly 
useful in setting up the signal strength 
output, from pin 13 of ICI, to give a 
steady and progressive increase of level 
with signal input voltage. The poten- 
tiometer concerned is usually set 
around midway. 

The external muting circuit com- 
ponents for the two i.c.s differ and are 
shown in Fig. 3(c) and 3(d). The newer 
CA3189E operates on deviation as well 
as signal level, and the value of R18 sets 
the deviation at which muting begins. 
This may be varied if required from 
about 2.7kg for a large deviation before 
muting, to 22kI2 for a very small.devia- 
tion before muting. In both circuits the 
setting of RV2 determines the signal 
level at which muting takes place. With 
RV2 set to OV, the muting action is 
stopped. 

Tuning voltage supply and a.f.c. 
The a.f.c. output from IC1 is not applied 
directly to the front -end, but is used 
together with the a.f.c. reference output 
from IC1 to derive a 12V tuning supply 
which is modulated by the a.f.c. output 

R27 +12V 

R25 

Signal level 
out 

o 

R2 

R11 
C12 

1-0 
R12 C13 

R1 

R23 

22 C15= 

R24 

R2 
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o 
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o 
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of ICI. It should be noted that the tuning 
range of the new front -end is 1.5 to 
11.5V for 87.5 to 108MHz. The a.f.c. 
reference of the CA3089E and CA3189E 
is a 5.6V zener -stabilized supply which 
can be used for the reference of a con- 
ventional stabilized supply. If a suitable 
amount of a.f.c. voltage from pin 7 of ICI 
is added to the reference supply, then 
the tuning voltage will change in a way 
that will correct the error which caused 
the a.f.c. output to differ from the a.f.c. 
reference voltage level. 

The a.f.c. reference is permanently 
connected to the non -inverting input 
and the op -amp IC2 via an f.e.t. so that it 
can be switched in and out. When the 
f.e.t. is switched on, R22 and R23 control 
the amount of a.f.c. voltage that is 
added to the reference level. The tuning 
voltage output is controlled by the 
feedback chain R26, R27, RV3. The a.f.c. 
switch operates with the source and 
drain of the f.e.t. at the a.f.c. reference 
level. If the gate is connected to OV the 
f.e.t. is biased off; if the gate is left free, 
R25 turns the f.e.t. on; an f.e.t. with a 
cut -off bias of less than -4V has been 
chosen to ensure clean switching. 
Values chosen for R24 and R25 allow the 
a.f.c. switch to be formed by a pair of 

touch -pad contacts between OV and the 
a.f.c. on /off input. Capacitor C16 en- 
sures that this input is not excessively 
sensitive to interference. If touch -pad 
operation is used it is essential that the 
chassis is correctly earthed and con- 
nected to the OV line. 

With this system an almost constant 
a.f.c. performance is achieved across the 
whole f.m. band because, as the tuning 
voltage is reduced, the amount of 
change due to any a.f.c. control is also 
reduced. The tuning characteristic of 
the front -end is almost perfectly 
logarithmic with tuning voltage. The 
tuning -voltage supply must be free of 
noise and hum to prevent spurious 
modulation of the oscillator frequency. 
This is achieved by the high common - 
mode supply rejection of IC2, and by the 
filter R28, C17 in the supply to IC2. 

Stereo decoder 
The decoder circuit in Fig. 4 is essen- 
tially the same as that published in the 
April 1978 edition by M. J. Gay. The 
capacitor between pins 2 and 12 has been 
made lOnF rather than 6.2nF quoted, 
and the input capacitor has been raised 
from 2µF to 4.711F. These changes were 
made because my stock did not contain 
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the original values, so they need not be 
implemented. 

The TCA4500A has a low impedance 
output due to the feedback networks R4, 
C6 and R7, C7. It is therefore necessary 
to feed the multiplex filter through 
resistors which have a value equal to 
the design source impedance of 4.7kft 
for the filter. Because the design load 
impedance of this filter is also 4.7k51, 
there will be at least a 6dB loss. To 
restore the audio output level, and to 
isolate the filter from the load, an 
amplifier with a gain of two is con- 
nected to each of the stereo outputs. 
High negative feedback in each of these 
amplifiers makes the input impedance 
very high, so the matching network R11, 
C12 and R12, C13 is connected to ensure 
that the filter sees a resistive termina- 
tion of 4.7k0. The bias for these two 
stages is derived from the d.c. output 
level of the i.c. at pins 4 and 5. The filter 
has a low d.c. resistance from input to 
output and the values of R5 and R6 are 
insufficient to cause any appreciable 
loss of voltage to the bases of Tr3 and 
Try. 

Gain of the stages is defined by the 
equal values of load resistors Rib, R17 
and R22, R23 so only half of the output is 

Receiver performance 

Frequency range 

I.f. 
I.f. bandwidth 
( -3dB) 

Input impedance 

Limiting input signal 
threshold 
-30dB quieting 
level (mono) 
Capture ratio 
Image response 
l.f. response at input 
Oscillator voltage at 
aerial input 
Oscillator output to 
counter 
Muting threshold 
range 
Audio output level 

Spurious decoder 
outputs 

Audio frequency 
response 
De- emphasis time 
constant 

A.f.c. pull -in range 

87.5 to 108MHz 
(tuning voltage 
+1.5to +11.5V) 
10.7MHz 
220kHz (CFSE -10.7 
filters -FM4) 

250kHz (6 -pole LC 
filter Toko 
135BBR3132A) 
nominally 75 ohms 
unbalanced 
la V typical 

1.5a V typical 

1dB 
-48dB 
about -100dB 
less than 1 mV 

about 50mV into 
500 
adjustable from 0 to 
about 8a V 
490mV for ± 75kHz 
peak deviation 
better than -60dB 
at 19kHz and all har- 
monics 
10Hz to 15kHz 

1dB 
50µs (75µs with 
capacitors raised by 
50 %) 

500kHz (1 mV 
input level) 

Mark II tuneris better than the Mk I . 

design on noise performance, especially 
at low signal levels, and this is very 
noticeable in listening tests. A.m. 
rejection of the new tuner is again 
better especially in listening tests. 

- 20 

-30 

-40 
m 
a 

-50 

-50 

AM Rejection 305. Modulation 

1p 
1 l 

10rV 100YV 1mV 
l 
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fed back to the emitter of the input 
transistor. The output d.c. level is 
blocked by C14 and C15, while R19 and R24 

prevent clicks if the output is connected 
to an amplifier or switched after the 
receiver has been turned on. Resistors 
R18 and R26 in the output leads prevent 
oscillation in these two amplifier stages 
if very long and capacitive leads are 
used. 

Stereo /mono switching is achieved 
by transistor Tri. This is normally 
biased on, and the decoder is in the 
mono state. If the m/s input is 
grounded, the biasing is removed and 
Tri is turned off, which restores the 
decoder to stereo operation. 

Capacitor C10, together with the 
biasing resistor R10, form a h.f. filter to 
prevent this input from causing inter- 
ference. A switching transistor was 
used because the manufacturers' data 
specifies a maximum capacitance, from 
pin 9 to ground, of 100pF and I felt that 
this was too easily exceeded. Also, a 
long lead into the 228kHz oscillator 
circuit is undesirable. 

The signal -level voltage from the 
CA3189 can be used, as detailed in the 
TCA4500A article, to reduce the 
separation at low signal levels and pro- 
vide a better signal -to -noise ratio. This 
has been added to the decoder circuit by 
placing an emitter follower between the 
signal level input from the CA3189, and 
pin 11 of the TCA4500A. Use of a p -n -p 
emitter follower ensures that the cur- 
rent can be drawn out of pin 11, and also 
provides a low impedance drive for the 
signal strength meter. The recom- 
mended resistor value for R13 is 39kS1, 
which gives close to 100µA for full signal 
strength. This resistor may be reduced 
in value for movements up to imA. 
Diode DI is included to remove the Vbe 
of Tr2 from the feed to the meter. 
Resistor R14 and capacitor C11 are in- 
cluded to prevent interference from 
passing through Tr2. The supply to the 
decoder is filtered to prevent switching 
surges from reaching the rest of the 
tuner. 

A stereo indication l.e.d. is driven 
from pin 7 through R8 and a further 
270S2 on the tuning indicator board. If 
this board is not used, and only the 
external l.e.d. to the + 12V supply is 
required, then R8 should be raised to 
68051. 

Tuning indicator 
.The circuit in Fig. 5 is exactly as used 
with the Mk I toner. It consists of a 
long- tailed pair feeding two 1.e.d.s, 
whose brilliance will be equal for equal 
input voltage levels to the bases of the 
two transistors. A degree of degenera- 
tion is applied to lower the gain from the 
unbypassed resistors in the emitters. 
The output terminal is connected to the 
a.f.c. pin of the i.f. board. The stereo 
indicator 1.e.d. in the original circuit had 
to be compatible with a filament lamp to 
match the Portus and Haywood de- 
coder, but this requirement is not now 
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Parts List 

Front end and i.f. 
Resistors - 5% 1/4E carbon film unless 

otherwise stated 

R 1 100k0 
6 1k0 (3089) 

39k0 (3189) 
7 omit (3089) 

39k0 (3189) 
8 5600 (6 -pole) 

3300 (CFSE /FM4) 
10 470 
12 2.7k0 (double- tuned) 

omit (single- tuned) 
13 18k0 (double- tuned) 

3.9k0 (single- tuned) 
18 4.7k0 (3089) 

8.2k0 (3189) 
19 omit (3089) 

4.7k0 (3189 double- tuned) 
6.8k0 (3189 single -tuned) 

20 link (stereo) 
4.7k1í (mono) 

21 100k1í 
22 5.610 
23 33k0 
24 2.2M0 10% 
25 10M0 10% 
26 1010 2% 
27 6.2k0 2% 
28 6800 
29 470 
30 11c() (stereo, or to suit meter on mono) 

Capacitors - 20% tolerance unless otherwise 
stated 

C 1 

3 
4 

5,6 
8 
9 

12 
13 

14,15 
16 
17 

0.1pF 
10nF 
10nF 
link 
10nF 
47nF 
10nF 
10pF 
33pF 
4.7n 
10µF 
10nF 
100µF 

250V polyester 
100V min. ceramic 
100V (6 -pole) min. ceramic 
(CSFE or FM4) 
100V min. ceramic 
250V polyester 
100V min. ceramic 
25V tantalum bead 
100V (stereo) min. ceramic 
100V (mono) 10% ceramic 
25V tantalum bead 
100V min. ceramic 
16V min. vertical 

electrolytic 

Other components 

Tr1 Siliconix 2N4339 metal can n- channel 
f.e.t. 
or E 1 13 plastic n- channel f.e.t. 

RV1 4710 min. horizontal skeleton 
potentionmeter (3189 only) 

RV3 4.710 min. cermet horizontal 
potentiometer 

L1 22p H min. choke Sigma Products type 
SC10 -220 H 

L2 TKACS 34342BM (double tuned for 
3089 or 3189) 

L3 TKACS 34343AU0 Toko UK Ltd 
L2 KACSK586HM (single tuned for 3089 

or 3189) - Toko UK Ltd 
Front -end module Key Electronics FMT2 -0 - 

Integrex Ltd 

I.f. filters 
Fig.3(a) 
R2 6800 
C 10pF 100V min. ceramic 
Filter Toko 135BBR3132A 

Fig. 3(b) 
R2 Link 
C2 omit 
R3 2200 
R4 1500 
R5 2200 
Filters Toko CFSE or Vernitron FM4 

(identical colour coding) 

Muting circuits 

3089 Fig. 3(c) 
R14 4700 
R15 120k0 
R16 link 
RV2 47010 min. horizontal skeleton 
C10 0.47p F 35V tantalum bead 
C11 omit 

3189 Fig 3 (d) 
R14 4700 
R15 link 
R16 47k0 
RV2 10k min. horizontal skeleton 
c,0 470F 6.3V tantalum bead 
C1, 2.2p F 35V tantalum bead 

Stereo decoder 
Resistors - 5% 1/4 W 

otherwise stated. 
carbon film unless 

R 1 1014) 2% 1/2W metal oxide 
2 1000 
3 1k0 
4,7 5.114) 2% V2W metal oxide 
5,6 4.710 2% 1 /2W metal oxide 
8 2700 
9 4.710 

10 33k0 
11,124.714) 2% 1/2W metal oxide 
13 3910 (for 100p. A meter) 
14 4.710 
15 6.8k0 
16,17 2.210 2% 1/2W metal oxide 
18 2200 
19 100142 
20 4.7142 (3089) 

omit (3189) 
21 6.814) 
22,23 2.210 2% 1/2W metal oxide 
24 1001e0 
25 33k0 
26 2200 
27 220 

RV, 4.714) min. horizontal cermet 
skeleton potentiometer 

Capacitors - 20% tolerance unless otherwise 
stated 

C 1 4.7p F 35V tantalum bead 
2 10nF 250V polyester 
3 220pF 160V 5% polystyrene 
4 0.470F 250V 10% polyester 
5 0.22p F 250V polyester 
6,7 10nF 250V 5% Siemens polyester 

or polycarbonate. 
8 0.22p F 250V polyester 
9 10nF 250V polyester 

10,11 10nF 100V min.ceramic 
12 -15 22p F 16V tantalum bead 
16 220µF 18V min vertical eTecirolytic 

Other components 

IC TCA4500A, Motorola 
Tr1,3,5 BC109, BC149, ZTX109, BC184, etc. 
Tr2 4 6 BC179, BC159, BC214 etc. 
D1 1N4148 
Filter Toko BLR3107N 

Tuning indicator 
R1 4.7k0 

2 1000 
3 3300 
4 1000 
5 1k0 

omit 
2700 
BC109, BC149, ZTX109. BC184 etc. 
0.2in red I.e.d. 
0.2in green I.e.d. 

6 

2 

Tri .2 

012 
D3. 

Power supply 
Transformer RS Components 6VA type 196- 

296 secondaries in series, or type 
196 -303 secondaries in parallel 

Rectifiers 1 N4003 (four) 
Capacitors 0.1p F 250V polyester (three) 

4700F and 1000pF 25V min. 
vertical electrolytic 

Resistor 22 ohm 
Regulator type 7812 plastic i.c. 

Fuse 20mm 250 or 300mA anti -surge 
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+12 

AFC Ref 

Output 

0V 

needed, therefore R6 is omitted and R7 is 
27052. 

Power supply 
The power supply shown in Fig. 6 uses a 
full -wave rectifier which feeds two 
smoothing capacitors. This arrange- 
ment produces very little ripple on the 
+20V supply to the a.f.c. /tuning vol- 
tage circuit. The + 12V supply to the 
tuner and decoder is stabilized by a 7812 
i.c. which has two 0.1µF capacitors 
across its terminals for h.f. stability. 

The capacitor wired across the bridge 
rectifier input prevents hole- storage 
noise in the diodes and forms a useful 
h.f. filter in conjunction with the leak- 
age reactance of the mains transformer. 

Interconnection of the tuner 
The method of interconnection is 
shown in Fig. 7. It is important to 
ground the aerial input socket to the 
chassis only through its connection to . 

the i.f. board. The OV terminal and 
wiring must be grounded to chassis at 

Fuse 

Mains 
L 

L 

N-b 

E 

250mA 

i 

See text 

12V 

T50V 

Fig.5. L.e.d. tuning indicator and stereo 
indicator. 

Fig.6. Power supply. 

4 x 1N4003 

22 

4 70p 

25V 

1000y 100n 

25V 

Ot 20 

7812 12 

100n 

0v 

only one point near to the output. The 
mains earth must be connected only to 
the mains transformer frame and the 
interwinding screen. The transformer 
frame is insulated from the chassis be- 
cause the tuner will normally be part of 
an audio system, and it is usual to 
connect only the pre- amplifier to the 
mains earth. 

To make such an earthing system safe 
it is essential to use a transformer of 

good construction which has a copper 
foil interwinding screen, and a good 
earth bond to the frame. 

To be continued. The concluding article 
describes the alignment procedure and 
shows the printed circuit board layouts. 

Fig.7. Interconnection diagram. 

POWER 
SUPPLY 

12V0" 

OV 

20V 

Osc. 

47 ID 
+12Vp 

'Tune 

17V cc 

AFC AFC 
AFC ref OV on /off +Vt oV L tt 

20 

Power Stereo 

II I1 

Signal level 

Station selector 
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Instant tuning 
By Cathode Ray 

SEVERAL TIMES LATELY I have 
overheard on the radio hints of a great 
new idea: instead of changing from one 
radio* channel to another by turning a 
knob, meanwhile scrutinizing the 
movement of a pointer along a scale 
crowded with figures and names of 
places (quite likely obsolete) to find the 
position that will give the wanted pro- 
gramme, and then when at last it has 
been found, via a cacophony of inter- 
vening hisses and shrieks, finding it is 
too late to hear the start; instead, as I 

say, of this gruelling process several 
times every day, some inspired scientist 
(never any mention of an engineer, of 
course) is on the verge of making pos- 
sible an instant switchoeer from one 
programme to another! 

Well, of course, I thought this was 
just another example of how ill - 
informed so many people are, so that it 
can be commonly supposed that televi- 
sion was invented about 1950 and that 
Lindbergh was the first person to fly 
across the Atlantic (instead of, wasn't 
he, about the 55th ?). But a few days ago 
I was pulled up short by reading in the 
IEE's journal Electronics & Power, July 
1977 issue, p.547, an article by Mr James 
Redmond, Director of Engineering of 
the BBC (and therefore presumably 
knowing something about these mat- 
ters) in which he said as follows: 

'At one time there was a large 
audience of television viewers who 
remained tuned to one programme be- 
cause they dared not retune the set in 
the hope of finding something more to 
their taste. Pushbutton television 
receivers quickly freed them from this 

*About 25 years ago I poured scorn on the il- 
logicality and sheer ignorance of persons on the 
entertainment side of broadcasting who started a 
custom of distinguishing between programmes and 
receivers confined to sound and those that provided 
both sound and sight by calling the former radio 
and the latter television (or more usually TV). How 
did the poor mutts imagine that TV programmes 
were broadcast if not by radio? Were it not that 
they, and the non -technical British public who 
swiftly copied them, would have been unaware that 
this absurd nomenclature needed any excusing, 
they might have excused themselves by the plea 
that there was no word ready for use for referring 
to sound broadcasting. All except purists might 
have accepted 'telesound' had not 'tele' (pro- 
nounced 'telly') come to convey to the said public 
the idea, not, as it should, of distance, but of 'the 
box' and especially its pictures. Anyway, at last I 

have given up the unequal struggle, and can only 
gaze in awe at the respect for principle exhibited by 
the BBC in retaining the name Radio Times for their 
weekly list of all radio programmes, with or 
without pictures. Come to think of it, the same 
inflexible devotion to a cause is displayed by 
Wireless World. And by the author of Foundations 
of Wireless and Electronics. Or could it be just 
resistance to change? Let's give them the benefit of 
the doubt! 

tyranny, and now we impatiently await 
the pushbutton portable v.h.f. radio.' 

'Impatiently await!' 

I fully appreciate the point about 
being afraid to depart from a channel, 
once it has been tuned in, because of the 
difficulty experienced by the lay public 
in retuning any radio (in its correct 
inclusive sense) receiver. My sym -. 
pathies are entirely with them. What 
sort of a radio engineer is he /she who 
designs a set that obliges them to do 
anything so crude? 

In the 9th February 1939 issue of 
W.W. (i.e., getting on for 40 years ago) I 

am on record as stating 'A certain trade 
list of receivers now on the British 
market describes 665 models. Of these, 
231 are to be found with pushbutton 
tuning.' I went on to say 'As regards the 
date of invention, leaving out the in- 
evitable Chinese and Egyptian claims to 
priority ... it can definitely be said that 
it [pushbutton tuning ] was on the mar- 
ket at least as early as 1928' (fifty years 
ago now) and went on to describe an 
American Zenith model so fitted, which 
enjoyed a ready sale, including one to 
me. 

By 1940 (December issue of W. W., 
p.499) I made fun of the 'ever -patient 
British public grinding away at their 
tuning controls' to change from one 
programme to another. Evidently the 
231 pushbutton models less than two 
years earlier had not prevailed against 
the 434 others. 

But Mr Redmond was writing about 
v.h.f. radios, which these early p -b 
models were not. So v.h.f. p -b models 
may still be in the future? 

My wife being one of the lay public 
and therefore, I consider, fully justified 
in demanding instant programme 
changing, I provided her with it almost 
from the start; i.e., when I married her, 
which was not yesterday, since our 
grandchildren are by now doing a bit of 
demanding of their own in the elec- 
tronic field. When the three BBC chan- 
nels became available on v.h.f. (I ex- 
clude Radio 1 from consideration, while 
realizing that for many members of the 
population this is the preferred channel, 
but would I be hopelessly wrong in 
supposing that even they sometimes 
want a change ?) I fully accepted the 
justice of the BBC claim that from then 
on all right- thinking citizens should 
turn exclusively to v.h.f. So, nearly 20 
years ago, I scrapped all else and pro- 
vided my wife with an all- v.h.f. set 
having a three -position switch covering 
her 'radio' needs. 

All went happily until the BBC 
(obliged, I am sure, by hidden political 

forces) began introducing intensely un- 
wanted Open University lessons into 
v.h.f. channels. In distress at this un- 
predicted and frustrating development, 
my ever -loving wife turned to me; and 
with unfailing resourcefulness I devised 
a m.w. unit for Radio 4 making use of 
the existing switchgear. 

This worked reasonably well until the 
next crisis, when for a time all Radio 4 
channels, v.h.f. and m.w., were belting 
out studies on the life -style of the 
'arachnidae or some such esoteric mat- 
ter about which my wife did not at that 
time wish to know. Eventually it trans- 
pired that this was not more than a 
technical hitch lasting for a mere couple 
of hours, but it undermined my reputa- 
tion for foreseeing and providing 
against every eventuality. 

For the last year and more, the BBC, 
'no doubt at the receiving end of bitter 
complaints from those listeners who 
had done as they had been bid and had 
changed over to v.h.f., has used every 
available gap between programmes to 
plug the necessity for a three -waveband 
receiver, long -wave, medium -wave and 
v.h.f., in order to be able to hear every- 
thing they provided. (I hope no un- 
principled radio dealers take advantage 
of customers who remember only the 
'three- waveband' bit, by unloading 
stock that technically conforms to this 
description but lacks v.h.f. and includes 
instead the not widely demanded short 
waves.) Among the ordinary undis- 
criminating British public these exhor- 
tations are unlikely to have been he- 
eded, because the OUB public are able 
to get everything from the BBC on their 
cheap imported 'transistors,' many of 
which are one -waveband sets. Any 
whose interest may have been kindled 
to the extent of inquiring would quickly 
be deterred by the price of the a.m. plus 
f.m. models. 

Some of the OUBP- housewives 
chiefly - got their first jolt when they 
suddenly found that their Tuesday and 
Thursday afternoon plays had turned 
into Questions in Parliament (cleverly 
disguished as live broadcasts from the 
Zoo) and 'Disgusted, Tunbridge Wells' 
became thick with complaints. The BBC 
could always say, in polite euphemistic 
terms, of course, 'We told you so.' The 
same thing will happen again in 
November, only much more so, among 
the one -waveband brigade when, not 
having taken in the oft -repeated war- 
nings, they find themselves unable to 
get any Radio 4 programmes at all, 
unless they acquire new sets at least 
with long waves. Moreover, those of 

continued on page 57 
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Logic design - 15 
Action /status interface design 

by B. Holdsworth' and D. Zissost 'Chelsea College, University of London 

tDept of Computing Science, University of Calgary, Canada 

The operation of action /status interfaces, 
which was the subject of part 14, 
continues, and design of interfaces is 

discussed, both in general and in two 
specific examples. This is the final 
article in the series on logic design. 

With the exception of the go /no -go 
interface shown in Fig. 6, handshake 
system configurations which use two 
states to define the read /write cycle are 
easier to design and implement. Unless 
otherwise specified, the 'go' mode will 
start with a write operation. The dia- 
gram shown in Fig. 12(a) is used to 
define the read and write operations. 
For ease of reference the flip -flop used 
to generate the go /no -go signal G is 
shown in Fig. 12(b). The starting point 
in the design process is the basic system 
developed next. 

Basic system 
Read /write cycle. The implementation 
of a read /write cycle is straightforward. 
A block diagram of the two- device sys- 
tem is shown in Fig. 13(a), and its step - 
by -step operation is flow charted in Fig. 
13(b). The state diagram of the inter- 
face logic is shown in Fig. 13(c). 

By direct reference to the state dia- 
gram the following equations are 
obtained: 

Turn -on set of A = "r2, 

turn -off set of A = rt + R. 
A= r2 =Ar1R 
a1= S1r2 =Ar2 

a2 = SoGr1 =AGr1 

The NAND implementation of these 
questions is shown in Fig. 13(d). 

The timing diagram for the read/ 
write cycle is shown in Fig. 13(e). In- 
itially, it is assumed that r1= 0 and that 
the system is in state So, which implies 
that the system is writing and that 
device 1 is active. When device 1 has 
fully responded, r1 goes from 0 to 1, 

a2 = Gr1 and device 2 is activated. On 
activation its status signal r2 goes from 1 

to 0 and thus initiates the transition 
from So to S1 and also turns off the 
action signal a2. 

In state S1 the system is reading and it 
continues to do so until device 2 has 
completed its response, when r2 
changes from 0 to 1 and device 1 is 
activated. The cycle is completed when 

Data busbar 
A 

Write 

Device 1 

Write 

Read 

Device 2 

Read 

Fig. 12. Read /write cycle. 
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Fig. 13. Read /write cycle schematic (a) 
and flow diagram (b). State diagram is 
at (c) and NAND implementation and 
its timing are at (d) and (e). 
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the status signal of device 1, r( goes 
from 1 to 0, thus initiating a transition 
back from S1 to So and simultaneously 
turning off the action signal a1. 
Write -inhibit cycle (i1 =1). To inhibit 
the write operation in the basic read/ 
write cycle, the write operation is 
replaced by a read operation as shown 
in the flow chart of Fig. 14(a). The 
modification to the state diagram in Fig. 
13(c) as a consequence of introducing 
the write -inhibit process is implemented 
by interchanging the values of a1 and a2 
in state Si, when i1 = 1. Expressed 
algebraically, the entries for write/ 
inhibit are a1 = r2i1 and as = Gr2ii, as 
shown in Fig. 14(b). 

Read- inhibit (i2 =1). Similarly, to in- 
hibit the read operation in the basic 
read /write cycle, a read operation is 
replaced by a write operation as illust- 
rated in the flow chart of Fig. 15(a) and 
the corresponding modification to the 
state diagram is shown in Fig. 15(b). 

The block diagram of the basic sys- 
tem with reset, go /no -go, read -inhibit 
and write- inhibit facilities is shown in 
Fig. 16(a). Its step -by -step operation is 
described by the flow chart of Fig. 16(b). 
The following equations are obtained 
directly from the state diagram shown 
in Fig. 16(c). 

A = rZ +AR1R 

a1 = 11Gr11i1 +Ar2i1 

a2 = AGr;T2 +AGr2i1r2 

Design steps 
The design of interfaces can be accom- 
plished in the five steps listed below, 
and illustrated in Fig. 17. These steps are 
general and can be used in all interface 
design problems. 
Aims of the design. The system 
specification is first expressed in the 
logic interface designer's terms. This 
step is introduced to ensure that the 
system requirements are interpreted 
correctly by the designer. 

This stage is critical and requires 
cooperation between the interface de- 
signer and the system designer. 
Device characteristics. In this step 
the designer specifies the terminal cha- 
racteristics of the devices to be inter- 
faced. Consideraion of the purely inter- 
nal characteristics of the devices should 
be avoided if possible. 
System design. The interface designer 
specifies the system characteristics in 
general terms by means of a block dia- 
gram and a system flow chart and con- 
sults the designer for approval. 
Hardware design. This step is pro- 
visional, and hardware design may well 
be modified as a consequence of the 
experience obtained in software design. 
It is accomplished conventionally using 
well- established methods described in 
this series. 
Softwaré design. .On the basis of the 
hardware design and assuming the 
necessary instructions, the basic soft- 
ware for the operation of the device is 
designed. This process may well indi- 
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Fig. 14. Flow -chart for write- inhibit (a) 
and state diagram at (b). 
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characters" interface, with flow -chart 
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shows coding 
for eight 
directions of 
movement of 
digital platen, 
whose block 
diagram is at 
(b) and 
flow -chart at 
(c). State 
diagram and 
circuit are at 
(d) and (e). 
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cate modifications to the hardware de- 
sign which may lead to improvements. 
In fact, software and hardware design 
should be regarded as complementary 
and should be repeated until a satisfac- 
tory design of both hardware and soft- 
ware has been achieved. 

Problems and solutions 
The design steps described are illust- 
rated by means of two typical problems 
and their solution. For further design 
problems the interested reader is refer- 
red to the second edition of Digital 
Interface Design, by Zissos and Dun- 
can, published by Oxford University 
Press, and to "System Design with 
Microprocessors;" by Zissos, published 
by Academic Press. 
Rub -out characters. Given a paper 
tape reader and a tapé punch, design 
and implement a small system that 
allows a new tape to be produced in 
which the rub -out characters (all l's) 
are deleted. 
-The aim is to reproduce data after 
deleting specified characters, in this 
case the rub -out characters. 
-Both reader and tape punch are 
action /status devices. 
-The block diagram of the solution is 
shown in Fig. 18(a). The AND gate 
detects the rub -out characters on the 
data -bus. Its output d is logical when 
all the digits on the data -bus are l's. 
When d =1 the data is inhibited from 
being punched and the input tape is 
advanced. This is equivalent to i1= 0, 
and i2 =d in the basic read /write cycle 
notation. 

The flow chart describing the step - 
by -step operation of the system is 
shown in Fig. 18(b). 

The state diagram of the interface cat 
be derived either directly from the sys- 
tem flow chart in Fig. 18(b) or by sub- 
stituting i 1= 0 and i2 = d in Fig. 16(c). 

From the state diagram, which is 
shown in Fig. 18(c), the following equa- 
tions are obtained: 

A = r2 +AriR 
a1= AGr1d +Ar2 
a2 = AGr1d 

The implementation of these equations 
is shown in Fig. 18(d). 
Reader -to- plotter interface. The first 
four tracks of an eight -track tape 
specify eight actions a digital plotter 
can take, namely move 0.1cm N, NE, E, 
SE, S, SW, W and NW with the stylus up 
or down. The other four tracks indicate 
the number of times each commalpd is 
to be executed. For example 10010110 is 
interpreted as: "Draw a line 0.6cm long 
from NW to SE." Design a suitable 
interface between the reader and the 
plotter. The coding of the various 
directions specified in the problem is 
shown. 
-The aim is as specified above. 
-Both the reader and the plotter are 
action /status devices. 
-The block diagram of the solution is 
shown in Fig. 19(b). In addition to the 

two action signals al and a2, the inter- 
face must reset the counter with signal 
R1 and increment it with signal c at the 
appropriate times. 

Initially the counter is cleared with 
the system reset signal R prior to the 
interface being activated by the signal 
G. 

Activating the interface causes the 
pen to move one space (in this case 
0.1cm.) in the direction specified, with 
the stylus up or down, as specified by 
the first four tracks of the tape. When 
the pen begins to move, r2 becomes 0, 
and the counter is incremented. When 
the pen stops,' indicated by r2 becoming 
1, the output of the comparator circuit 
shown in Fig. 19(b) is tested. If the 
output k = 0, the pen is moved again and 
the counter is incremented. This con- 
tinues until k = 1, indicating that the 
stylus has moved through the number 
of distance units specified by the second 
set of four tracks on the tape. At this 
point the input tape is advanced and the 
counter is cleared. The process con- 
tinues until the system is turned off, 
that is until G = O. 

-As in the previous problem the state 
diagram can be .derived directly from 
the flowchart of Fig. 19(c) and 

12 = b7 a the state diagram of 
b4 

the basic system. Note 12= 1 when the 
last four digits on the tape are zeros. 

The modified state diagram is shown 
in Fig. 19(d) and by direct reference to 
this figure the following equations are 
obtained: 

A 
al 

a2 

R1 

c 

r+Affrl 
= AGrikL2+Akr2 
_ ?Gr1t2+AGrzkì2 
= rl 

= f2 

The implementations of these equations 
is shown in Fig. 19(e). 
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WIRELESS WORLD, SEPTEMBER 1978 

SIXTY YEARS AGO 

In late 1918, the triode (a name not yet used) 
was beginning to gain ground, and several 
valve receivers were in use. But its accept- 
ance was not as rapid as it might have been, 
particularly under the stimulus of war -time 
development. A note appeared in this issue 
on the Marconi Double Note Magnifier 
which evidently exhibited a gain of three 
times per stage. 

"Briefly, the instruments consist of two, 
three -electrode valves connected in series 
with one another in such a way that the 
telephone currents from the magnetic detec- 
tor or crystal receiver are magnified in two 
successive stages before being led to the 
telephones themselves. The valves thus act 
not as detectors but as amplifiers. All circuits 
have been simplified to the highest degree so 
as to remove the need for adjustments. 
Electrically there is no difference between 
the model for the magnetic and that for the 
crystal except in the design of the first 
transformer, the primary for which has, of 
course, to be of lower resistance for the 
magnetic detector than for the crystal. In one 
model a switch takes the place of three sets of 
terminals, and is connected in such a way 
that, when working direct without mag- 
nification, the valve filament circuits are 
broken. When using first magnification, one 
valve only is in circuit, whilst for second 
magnification both valves are in circuit. 
Otherwise the arrangements are the same. 

The total magnification obtained with this 
new instrument is such that signals from the 
magnetic detector are at least three times as 
strong as those obtainable with a crystal 
receiver. It will be noticed that a 200 -volt 
battery is used for the plate circuit. 

By the addition of the note -magnifier to 
the magnetic, we have available a receiver 
which possesses the notable reliability of the 
magnetic, and far greater sensitiveness than 
the crystal, which. - with the exception of 
the more complicated forms of valve, 
receivers - has hitherto formed the most 
sensitive commercial type." 

EDITORIAL WRITER 
FOR 

WIRELESS WORLD 
Wireless World needs a new per- 
son on its editorial staff. Technical 
experience in electronics and /or 
communications and an ability to 
write are essential. The work is 
varied and includes writing techni- 
cal news reports and other material, 
attending conferences, exhibitions, 
press conferences and other 
events, some abroad, and editing 
contributed technical articles. A 
good deal of freedom will be given 
to a person who shows ability and 
responsibility. Preferred age range 
25 to 35. Write to: The Editor, 
Wireless World, Dorset House, 
Stamford Street, London SE1 9LU. 
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The f.e.t. as detector 
Improvements in performance over the diode detector 

by Roger S. Amos, B.Sc. 

The author sets out his views on the 
advantages of field -effect transistors over 
semiconductor diodes as demodulators 
for a.m. receivers. Reduced distortion 
and improved signal -to -noise ratio are 
claimed and a design for a receiver using 
the technique is presented. 

MOST MODERN radio and television 
receivers use silicon or germanium 
diodes to demodulate the output of the 
i.f. amplifier. Such detectors are purely 
passive, giving no power gain, but in 
superhet receivers this is generally of no 
account, since the r.f. and i.f. stages 
provide all the sensitivity that is needed 
and deliver the power to drive the de- 
tector. Before the advent of the super - 
het, however, the detector in a t.r.f. 
receiver was often a triode valve which 
gave a.f. amplification besides detec- 
tion, contributing to the sensitivity of 
the receiver. 

Today, with the ready availability of 
f.e.ts, which in many respects behave 
like triode valves, it is possible to apply 
the advantages of semiconductor tech- 
nology to the triode detector circuits of 
yesteryear. And this is no purely 
academic matter, for some popular a.m. 
superhet i.cs, such as the NE546A, 
LM1820N, µA720 and CA3123E (which 
are all pin- for -pin equivalents) and the 
rather different TBA651, have an un- 
committed i.f. output, leaving the 
manufacturer or constructor to add the 
detector of his choice. 

The application of f.e.ts as a.m. de- 
tectors, however, demands an under- 
standing of both f.e.t. parameters and 
triode detector operation. The latter 
may not be familiar to those who have 
learned radio theory in the age of 
the superhet and especially the 
semiconductor superhet. The three 
most popular triode detectors were the 
leaky -grid detector, the infinite - 
impedance detector and anode -bend 
detector. But when these are simulated 
using f.e.ts, unexpected results are often 
obtained. This article seeks to explain 
those results and to show how the f.e.t. 
may provide an attractive alternative 
to the diode as an a.m. detector. 

Leaky -grid (or -gate) detector 
The leaky -grid detector, a typical circuit 
of which is shown in Fig. 1, is essentially 
an extension of one form of thermionic 

Fig. 1 A basic leaky -grid detector. The component values shown are typical. 

Fig. 2 Practical circuit for the f.e.t. equivalent of the leaky -grid detector shown 
in Fig. I. Component values are typical. 

diode detector, the grid of the triode 
acting as the anode of a diode. Hence 
the RC network betweeen tuned circuit 
and valve are similar to those used in 
diode circuits, and for high- quality a.m. 
detection would be chosen to give a 

time- constant of say 50µs. Positive half 
cycles of input cause grid current to 
flow (hence the circuit's name) rapidly 
charging the reservoir capacitor C. This 
charge leaks away slowly through res- 
istor R, because this is high compared 
with the forward resistance of the 
"diode" when charging. Thus, before 
the charge has leaked away it is res- 
tored by the next positivie half cycle. 
The voltage across the capacitor there- 

fore follows the modulation of the in- 
coming carrier and because this voltage 
is applied to the valve between grid and 
(through the tuning inductor) cathode, 
the circuit gives both detection and 
audio amplification. 

An f.e.t. equivalent of this circuit 
would probably employ a junction -gate 
f.e.t. since, in these, sufficient positive 
bias on the gate (an n- channel device is 
assumed) drives current across the 
gate -channel junction. Insulated -gate 
f.e.ts in normal use would be unsuitable 
since gate current is precluded, but a 

device having a separate substrate or 
base terminal could possibly be used 
with that Terminal as the "grid "; if the 

www.americanradiohistory.com

www.americanradiohistory.com


46 

device is an enchancement -type, the 
gate would need to be biased forward to 
establish drain current. 

Direct substitution of the valve in Fig. 
1 by a suitable j.u.g.f.e.t. with appro- 
priate amendment of component and 
supply values generally' yields disap- 
pointing results, the output being feeble 
and distorted. The principal reason for 
this is that the gate -channel junction, 
like a silicon diode, does not conduct 
appreciably if the forward voltage is 
below about 0.6V. When silicon diodes 
are used as a.m. detectors, it is regular 
practice to apply forward bias to them 
to bring them into conduction, while 
maintaining the working point on a 
sufficiently non -linear part of the cha- 
racteristic to achieve the required de- 
tection; often this bias is provided 
through the a.g.c. loop in the receiver. 
The addition of positive bias to the gate 
of the f.e.t., as shown in Fig. 2, greatly 
improves the audio quality and 
efficiency of detection. In the valve 
circuit of Fig. 1 no positive grid bias was 
needed because some electrons are 
emitted from the cathode with suf- 
ficient energy to land on the grid even 
when it is slightly negative relative to 
the cathode. 

There are two main advantages in 
this form of detector. Firstly, like the 
diode detector on which it is based, it 
imposes a load on the tuned circuit 
through which power is delivered to 
drive the grid- cathode or gate- channel 
"diode ". This loading can cause distor- 
tion since the "diode" resistance is non- 
linear, falling with increasing positive 
half -cycle amplitude. In addition there 
is some steady damping of the tuned 
circuit through R in Fig. 1 and the 
effectively parallel R1 and R2 in Fig. 2. 
These reduce the Q of the tuned circuit, 
limiting the gain available from the 
previous stage. In superhet receivers, of 
course, the slight power loss is no great 
problem since sensitivity and power are 
available from the preceding i.f. 
amplifier; in early t.r.f. receivers the loss 
of power, sensitivity and also selectivity 
was less tolerable. In high -quality 
applications, however, the distortion 
may be less acceptable. Damping of the 
tuned circuit can be counteracted in 
some measure by driving the detector 
from a tapping or a secondary winding, 
although this further reduces the power 
available. 

Secondly, because the "diode" must 
be capable of giving appreciable con- 
duction on positive half cycles of input, 
no reverse bias may be applied to it, 
hence the absence of cathode and 
source resistors in the circuits of Figs. 1 

and 2. Consequently current consump- 
tion is heavy, the f.e.t. giving best 
results as its saturation drain current is 
approached; this can be as high as 20mA 
for a 2N3819, 15mA for a BF244B and 
13mA for a BF256LB. While this is of 
little consequence in mains -driven 
equipment, it is clearly wasteful in 
battery equipment. The detector 
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3 
(b) 

ov 

Fig. 3 Theoretical circuits of (a) one form of thermionic diode detector and (b) 
an infinite -impedance detector, drawn to show the similarities. 

circuits to be described avoid both these 
disadvantages. 

Infinite- impedance detector 
As Fig. 3 shows, the infinite -impedance 
detector closely resembles one form of 
thermionic diode dectector. The dif- 
ference is that in the former the power 
to drive the detector comes from the 
supply rather than the input tuned 
circuit. This gives it two advantages 
over the leaky -grid detector. Firstly, 
anode current in the cathode load resis- 
tor provides grid bias, ensuring that an 
effectively infinite impedance is pre- 
sented to the input tuned circuit. This 
minimizes damping and enables the 
detector to make full use of the avail- 
able input voltage. Consequently, 
distortion is low and at one time this 
detector was favoured in high -quality 
applications. Secondly, the cathode res- 
istor limits anode current, which may be 
very low. Indeed, if the valve is near 
cut -off the non -linearity of its grid 
bias /anode current characteristic en- 
hances the efficiency of detection; this 
non -linearity is not, however, essential 
to the operation of the infinite - 
impedance detector. 

Positive half cycles óf input voltage 
cause peaks of anode current which 
rapidly charge the reservoir capacitor. 
Since the only discharge path presents a 
comparatively high resistance, the 
charge leaks away slowly. Conse- 
quently, negative half cycles of input 
voltage oppose the charge on the 
reservoir capacitor, causing the valve to 

be biased back. Providing the cathode 
resistor and capacitor are chosen to give 
a suitable time constant, the cathode 
voltage will accurately track the peaks 
of the positive exclursions of input volt- 
age. Since the detector is a cathode 
follower, it resembles a diode circuit in 
that it gives no voltage gain; it does, 
however, give appreciable power gain 
in that it transfers voltage from its 
practically infinite input impedance to 
the comparatively low output imped- 
ance at the cathode. 

The valve in Fig. 3(b) may be directly 
substituted by an f.e.t. Since the gate. 
will not be required to conduct, 
insulated -gate and junction -gate types 
are equally suitable, but enhancement - 
mode devices would require more com- 
plex biasing arrangements. Since 
junction -gate types are inexpensive and 
easier to handle, they will probably be 
preferred. 

Figure 4 shows an infinite -impedance 
detector using an n- channel j.u.g.f.e.7. 
The circuit generally gives an excellent 
signal -to -noise ratio, low distortion and 
a higher level of audio output than 
might be expected; the reason for this 
will be discussed below. Mean drain 
current rises as signals are received and 
if amplified can be used to derive a.g.c. 
or "S" meter drive. In many respects 
this is the most promising f.e.t. detector. 

The circuit, has, however, a disad- 
vantage. In an f.e.t. there is some 
capacitance between gate and source; 
this is given as typically 8pF for the 
2N3819 and 4pF for the BF244 and 
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BF256. Fig. 5 shows the circuit of Fig. 4 
including this capacitance and a decou- 
pling capacitor redrawn to show its 
similarity to a shunt -fed Colpitts 
oscillator. If the f.e.t. is a high -gain type 
or if it has a high gate- source capacit- 
ance, instability may occur. This can 
generally be eliminated by making the 
source resistor large (and the reservoir 
capacitor correspondingly small to 
maintain the required time constant) 
thereby reducing the gain of the f.e.t. In 
practice it is often helpful to make the 
source resistor a pre -set pot. (50142 is a 
useful value) which can be adjusted for 
stability and the reservoir capacitor 
(470pF is a typical value) can be 
replaced by a more suitable value if 
necessary. If the detector is fed from a 
damped tuned circuit or from a voltage 
step -down transformer (as in Fig. 8) 
instability is unlikely to cause any 
problems. 

There are circumstances in which the 
potential instability of this detector can 
be an advantage. In receiving c.w. and 
s.s.b. transmissions it is often helpful if 
the detector can be made regenerative, 
and this can often be achieved very 
simply by the addition of a suitable 
external capacitor between gate and 
source. A variable source resistor will 
usually give smooth control of regen- 
eration. If the f.e.t. is a low -noise type 
such as the BF256, the detector alone at 
the threshold of regeneration exhibits 
remarkable sensitivity; one constructed 
by the author having only a ferrite 
aerial and followed by a low -noise audio 
stage feeding a power amplifier equalled 
several domestic superhet receivers in 
sensitivity, but gave better signal -to- 
noise ratio and less distortion. Almost 
certainly the inherent positive feedback 
through the f.e.t's internal gate- source 
capacitance and associated external 
circuitry accounts for the unexpectedly 
high level of audio output. 

Anode- (or drain -) uend detector 
Like the infinite -impedance detector, 
the anode -bend detector, of which a 
typical circuit is shown in Fig. 6, pre- 
sents an infinite impedance to the input 
tuned circuit. Detection is, however, by 
virtue of the non -linear characteristics 
of the valve near cut off. Thus, this 
detector shares with that previously 
described the advantages of minimal 
damping and low current consumption; 
furthermore, it offers the extra advan- 
tage of useful audio amplification. 

The operation and design of this de- 
tector are most easily understood if it is 
regarded as a stage of audio amplifica- 
tion in which the input is at r.f. If the 
valve were perfectly linear and if the 
input signal were too small to cause 
overloading there would, of course, be 
no audio output. But because the valve 
is biased nearly to cut -off and is non- 
linear the increase in anode current on 
each positive half cycle of r.f. input is 
greater than the diminution caused by 
an equal negative half cycle and the 
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Fig. 4 An infinite -impedance detector using an n- channel j.ú.g.f.e.t. The 
component values are typical, but there are complications - see Fig. 5 and 
text. 

C decoupling 

+ 9v 

0v 

Fig. 5 Part of the circuit of Fig. 4 including the internal gate -source capacitance 
of the f.e.t. (Cgs) and a decoupling capacitor across the supply (CdecouPiig) 

redrawn to show the similarity of the infinite -impedance detector to a 
shunt -fed Colpitts oscillator. This explains the instability sometimes 
encountered in this form of detector. 

Fig. 6 Theoretical circuit of an anode -bend detector. The component values are 
typical. 

mean anode current follows the 
modulation of the incoming carrier. 
This is converted to a voltage output by 
the insertion of an RC combination with 
a suitable time constant in the anode 
circuit of the valve. The author's ex- 
periments (with f.e.t. circuits) have 
shown that the cathode (or source) 
resistor needs to be decoupled at audio 

frequencies, because it is common to 
input circuits and, without decoupling, 
introduces negative feedback, reducing 
the audio gain. With a source resistor of 
47k0 the optimum bypass capacitor is 
about 10µF; higher values cause dis- 
tortion and lower ones upset the audio 
frequency response. 

The transfer characteristics of f.e.ts 
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resemble the grid voltage /anode cur- 
rent characteristics of triode valves, 
their non -linearity near cut -off suiting 
them theoretically for use in "drain - 
bend" detectors. As in the infinite - 
impedance detector, the gate will not be 
required to conduct, so that junction - 
gate and insulated -gate types are 
equally suitable. If an enhancement - 
mode device were used, it would be 
necessary to hold the gate bias just 
above the threshold voltage, which 
could cause complications. 

If an f.e.t. were substituted for the 
valve in Fig. 6 and the component and 
supply values amended accordingly, the 
performance of the resulting drain -bend 
detector would probably be disap- 
pointing compared with that of the 
simpler infinite -impedance detector 
shown in Fig. 4. In fact the drain -bend 
detector poses a number of problems. 

Firstly, there is a loss in sensitivity 
caused by the Miller effect, which con- 
sists of negative feedback at radio 
frequencies through both internal and 
stray drain -gate capacitance. Although 
great losses might be expected because 
of the high value of drain load resist- 
ance and small drain bypass capacitor, 

Fig. 7 Practical circuit diagram for a 
hybrid drain -bend /infinite -impedance 
detector with buffer emitter -follower 
audio stage; the latter is necessary to 
match the high output impedance of 
the detector. Neutralization is applied 
via the 25pF trimmer to counteract 
Miller effect. But the performance may 
in some respects be inferior to that of 
the simpler infinite -impedance detector 
in Fig. 4. 

Fig. 8 Circuit of an a.m. superhet using 
an i.c. for main functions and an f.e.t. 
infinite -impedance detector. The circuit 
combines performance, versatility and 
economy of components. 
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this is largely counteracted by the low 
ga, (or yr.) of the f.e.t. near cut -off. Miller 
effect can be overcome by the use of 
neutralization or a cascode circuit; a 
dual -gate i.g.f.e.t. can be employed 
since it behaves like a cascode. 
Although the helpful regenerative ten- 
dency seen in the infinite -impedance 
detector is destroyed by the high drain 
load resistance and extensive source 
decoupling, it can be re- introduced by 
partial decoupling at the source, as 
shown in Fig. 7. At the sacrifice of some 
audio voltage gain this permits the 
introduction of an external capacitor 
between source and gate to neutralise 
Miller effect, improving the sensitivity. 
It also facilitates regeneration if re- 
quired. The resulting detector, however, 
is no longer a pure drain -bend detector - it is a hybrid between drain -bend and 
infinite -impedance types. 

Secondly, the output impedance at 
the drain may be as high as 50k12. If this 
is coupled to a common -emitter audio 
stage having a low input impedance 
(2k12 is typical), the detector output 
voltage will collapse, leading to 
apparently poor results. For this reason 
it is advisable to follow a drain -bend 
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detector with either an emitter - 
follower, as in Fig. 7, or an f.e.t. audio 
stage. 

Thirdly, a high supply voltage may 
be needed. With the f.e.t. operating 
near cut -off, the voltage across the 
source resistor approaches the pinch -off 
voltage. If the f.e.t. were a 2N3819 this 
may be as high as 5V, and if the drain 
load resistor were, say, four times the 
source resistor, clearly 20V would be 
needed to drive the drain current 
through it. Ideally, at least 3V should be 
maintained between drain and source 
so that the minimum supply voltage 
under these conditions is 28V. This can 
be overcome by deliberately selecting 
an f.e.t. with a low VP; some BF244s 
have Vp less than 1V and, using these, 
drain -bend detectors can be con- 
structed which will operate satisfactor- 
ily from 9V and even 6V supplies. The 
BF256 can also be used with a 9V supply 
if component values are chosen 
carefully. 

Fig. 7 shows a practical circuit for a 
hybrid drain -bend /infinite- impedance 
detector with emitter follower output 
stage in which all the performance - 
saving steps outlined above have been 
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taken. While it will generally give a 
greater audio output than its counter- 
part in Fig. 4 from the same input signal, 
the signal -to -noise ratio may well be 
inferior, and the circuit may suffer from 
treble -cut caused by the extra positive 
feedback introduced to neutralize the 
depredations of Miller effect. The 
infinite -impedance detector shown in 
Fig. 4 followed by a stage of low -noise 
a.f. amplification would give results 
superior in most respects using almost 
the same components. For this reason 
the latter circuit will probably be pre- 
ferred. 

Complete receiver 
Figure 8 shows the circuit of a superhet 
receiver in which a readily available 
integrated circuit provides the func- 
tions of r.f. amplifier, local oscillator, 
mixer, i.f. 'amplifier and a.g.c. detector, 
an infinite- impedance detector like that 
in Fig. 4 providing a.f. output and a d.c. 
feed for an "S" meter circuit. Although a 
two -gang mechanical tuning capacitor 
could be used, the author's prototype 
employed a Motorola MVAM2 dual 
varicap diode, the tuning voltage being 
selected from an array of seven pre -set 
and one variable 100k51 pots by an 
eight -way push- button switch; the 27V 
bias was provided by three 9V dry 
batteries in series, which proved 
remarkably stable, the pre -set stations 
remaining in tune over many weeks. 

Source -follower Tr1 matches the 
aerial tuned circuit to the r.f. stage and, 
helped by inherent regeneration as in an 
infinite -impedance detector, con- 
tributes to the sensitivity and signal -to- 
noise ratio of the receiver. The corn - 
bination R4 /C0 provides broadband 
coupling between r.f. stage and mixer. 
Coupling from mixer to i.f. amplifier is 
via the selectivity block L3 /F¡ /L4 which 
may consist either of two discrete i.f. 
transformers and a ceramic filter or, as 
in the author's prototype, an integrated 
block containing these elements; these 
are available commercially with a 
choice of bandwidths. The i.f. output 
appears at pin 6, a portion being fed 
through C11/R7 to a voltage doubling 
diode pair in the i.c. which provides 
a.g.c. for the r.f. stage. Signal is trans- 
ferred from i.f. amplifier to detector 
through a discrete i.f. transformer, 
which in the author's prototype gave a 

voltage step -down, being intended for 
coupling to a diode detector. Although 
this transformer was far from ideal for 
its.present detector, the detector never- 
theless gave more than adequate output 
to feed a domestic high -quality 
amplifier. The step -down transformer 
also improved the stability of the detec- 
tor. The combination L6/C13 removes 
any stray i.f. which might cause distor- 
tion in the amplifier or "S" meter circuit. 

The optional "S" meter drive consists 
of the long -tailed pair Tr3,4 and 
associated circuitry. Mean drain cur- 
rent in the infinite -impedance detector 
rises when a signal is received; this 
appears as an increased voltage across 
the source resistor Rs, which biases Tr3 
forward; in the absence of a signal Tr3 is 
biased off by Tr4. For meters up to 5001.1.A 

f.s.d. R10 and R11 can be adjusted for 
meter sensitivity and zero respectively; 
meters over 500µA f.s.d. may be satis- 
factory if R9 is reduced. Additional a.g.c. 
could be derived from Tr3 collector by 
the inclusion of a suitable resistor in 
series with the meter; this could be fed 
to the gate of Tri, the signal being fed in 
through a suitable capacitor. 

Sensitivity of the receiver compares 
favourably with that of domestic 
superhet receivers; signal -to -noise ratio 
is superior and distortion very low. The 
latter two features are due in some 
measure to the nature of the detector. 
With junction -gate f.e.ts costing little 
more than silicon diodes, the infinite - 
impedance detector surely offers scope 
for an improvement in a.m. receiver 
design. 
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u I EIWURE RECEIVED 

"Glossary of Microelectronic Terms, Defini 
dons and Symbols" - JEDEC publicatio 
No. 99 costs $7.50 and is obtainable from; 
Standards Sales Office, Electronic Industries 
Association, 2001 Eye Street, N.W., 
Washington, D.C. 20006, U.S.A. 

Publications of the International Telecom- 
munications Union are listed in a catalogue 
available from General Secretariat, I.T.U., 
Sales Service, Place des Nations, CH -1211 
Geneva 20, Switzerland W W401 

Electrostatic printer /plotter S1004, in both 
alphanumeric and graphic forms, described 
in a brochure from EMI Technology (SE 
Labs), Data Products Division, Spur Road, 
Feltham, Middlesex TW14 OTD, ... WW402 

Personal computer for small business use 
described by ITT in a leaflet from ITT Con- 
sumer Products (UK) Ltd, Chester Hall Lane, 
Basildon, Essex WW403 

Transducer energising and conditioning is 
the function of Industrial Unit IG2104, de- 
scribed in a leaflet obtainable from Carl 
Schenck (UK) Ltd, Stonefield Way, Ruislip, 
Middlesex HA4 OJT WW404 

Transient suppressor diodes, from 6.8 to 
200v, are the subject of a data sheet from 
Semtech, which can be obtained from Bourns 
(Trinipot) Ltd, Hodford House, 17/27 High 
Street, Hounslow, Middlesex WW405 

Miniature motors for 1978 from Portescap, 
using ironless motors for low inertia, de- 
scribed in a leaflet from Portescap (UK) Ltd, 
204 Elgar Road, Reading RG2 ODD WW406 

Antennas and masts are fully detailed in a 
large catalogue from American Electronic 
Laboratories, Inc., Dept. 1122, P.O. Box 552, 
Lonsdale, Pennsylvania 19446, U.S.A. 
WW407 

Timers working in the 'delay on de- energize' . 

mode, are made by Tempatron and are cov- 
ered by leaflet TDD9 /77 from Tempatron 
Ltd. 6 Portman Road, Reading .... WW408 

Microphones, headphones, communications 
and test instruments are listed and fully 
detailed in the Sennheiser 'Revue 9' cata- 
logue. Contains much useful information - 
in English. Hayden Laboratories Ltd, Hayden 
House, Churchfield Road, Chalfont St. Peter, 
Bucks SL9 9EW WW409 

Screwdriving equipment, including power 
bits, screwdriver kits and adaptors are illust- 
rated in Catalogue 3a from Harmsworth 
Townley & Co. Ltd, Todmorden, Lancs OL14 
5JY WW410 

Audio accessories catalogue, which also 
presents information on multimeters and 
digital timepieces, obtainable from Ross 
Electronics, 32 Rathbone Place, London W113 
lAD WW411 

Company analysis, considering the perfor- 
mance of 50 largest firms in European elec- 
tronics over the last few years, is obtainable 
at £18 from Mackintosh Publications Ltd, 
Mackintosh House, Napier Road, Luton LUI 
1RG. 
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Frequency synthesizers - 1 

The generation of wanted frequencies from other frequencies 

by R. Thompson, M.I.E.E. 

The term "frequency synthesis" is 

applied to processes involving the 
generation of some wanted frequency 
from one or more other frequencies. The 
most common forms of frequency 
synthesizer use high -grade fixed 
frequency references to generate fixed- or 
variable- output frequencies with 
stabilities similar to those of the 
references. Like many definitions, this 
one cannot be considered to be precise 
and we shall see that frequency synthesis 
represents a particular grouping of 
techniques, most of which are widely used 
in other applications of electronics. 

THE NEED to generate variable frequen- 
cies with the stability of a fixed 
reference has led to a concentration of 
effort on frequency synthesis over the 
past 15 years. A major application of 
this type of synthesizer is in radio com- 
munication equipment where narrow - 
band modulation methods with precise 
carriers are required. Another major 
application has been in modestly priced 
instruments capable of very accurate 

measurement c_ time, frequency and 
phase. 

A feature of great importance with 
many modern synthesizers is the ease 
with which the required frequency can 
be selected. Communication equipment 
design has had increasing emphasis on 
ease of operation, aiming in many cases 
to eliminate the need for specialist 
operators. Nowhere has this pressure 
been greater than with military appli- 
cations. Here, the trend has been from 
equipment requiring tediously 
repetitive adjustment to switch select- 
able operation, and now to radio equip- 
ment having entirely automatic 
frequency control. 

The basic requirement for generating 
one frequency from another can be 
stated as: f2 /f1 = X /Y, where X and Y 

are rational numbers. In principle, 
therefore, synthesis only requires multi- 
plication (X) and division (Y). However, 
as we shall see, practical considerations 
limit the attainable values of X and Y. 

where such practical limitations occur 
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Fig. 1. Simple rectangular waveforms and graphical representations of their 
associated frequency spectrums. 
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Fig. 2. A squarewave f1 being used to switch a sinusoidal signal f2 to produce 
frequency spectrums. In (a) each burst of f2 starts in the same phase. In (b) the 
squarewave forces each burst of f2 to start in the same phase. 

X/Y can be factored as: X/Y = (x /y) 
(X1± X2 /Y2). The introduction of the ± 
allows the multiplication /division fac- 
tors to be reduced. We shall be coming 
back to this in more detail later; the 
important point here is to see that we 
are interested in the four basic arith- 
metic functions. 

Addition and multiplication 
If we start with some very simple 
waveforms and their spectra we can get 
an appreciation of the possibilities and 
difficulties of adding and multiplying 
frequencies. 

Figure 1 shows simple rectangular 
waveforms and their associated 
frequency spectrums. Frequencies are 
only present at integral multiples of the 
fundamental frequency f 1 and, from the 
general expression for the Fourier series 
shown below, it can be shown that their 
amplitudes follow a sin x/x law. 

a(t) = 
AT 

I ` /z +C 
TmrT 

sin (T T .cos ,T )1 

Obviously a wide range of frequencies 
can be generated, but if a reasonably 
flat spectrum is required up to high 
order harmonics, very narrow pulses 
will be required. This will, however, 
result in very little energy being avail- 
able at any selected frequency. 

If we are interested only in a particu- 
lar range of harmonics, one method is 
simply to filter the output of the square 
wave, even though the level quickly 
reduces as we increase the harmonic 
number. An alternative method is to use 
the squarewave to switch a sinusoidal 
signal frequency f2, as shown in Fig. 2. 

In Fig. 2(a) there is an integral 
relationship between f1 and f2, and each 
burst of f2 starts in the same phase. The 
resultant spectrum is a double -sided 
version of that in Fig. 1 centred on f2. 

In Fig. 2(b), where f2 # mf1, the 
squarewave not only switches f2 on and 
off but forces it to start each burst in the 
same phase. This gives a spectrum 
similar to that in Fig. 2(a) but now, 
although the spectral envelope is 
centred on f2, there is no component 
there. Since the waveform is Periodic at 
f1 the components will be at harmonics 
of f 1. The forced synchronisation of an 
oscillator, producing an output as in 
Fig. 2, gives high level outputs with a 
frequency stability dependant only on f1 

and it can be seen that by controlling 
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the switching pulse width a form of 
filtering is provided. 

One of the recurrent problems in 
frequency synthesis is the selection of 
the wanted signal from a host of un- 
wanted signals and any method capable 
of providing this selection is of interest. 
The most obvious methods are L,C,R 
and crystal filtering. However, these are 
often bulky, expensive and difficult to 
tune. Their selectivity is governed by 
the percentage frequency separation of 
the wanted and unwanted signals, 
selection becoming more difficult as 
percentage separation decreases. Be- 
cause of these difficulties, any techni- 
ques providing selectivity, such as those 
illustrated in Figs. 1 and 2, are of poten- 
tial interest in frequency synthesis. 

Figure 3 shows a situation similar to 
that of Fig. 2(a) but with 12 mf, , and 
no forced phase synchronism. The 
spectral envelope in Fig. 3(a) is again 
the sin xix shape centred on 1.2. How- 
ever, in this case, components do not in 
general occur at harmonics of f,, but at 
f2 ± mf,. This follows from the fact that 
the waveform is no longer periodic at f, 
but at some rational fraction of this and 
the periodicity is no longer controlled 
only by fi but by the combination of f, 
and f2. 

The process shown in Fig. 3(a) is of 
course normally referred to simply as 
"mixing" and it provides a means of 
adding or subtracting frequencies. As 
with multiplication, a major problem is 
the rejection of unwanted frequencies. 
The situation is normally worse than 
that shown in Fig. 3(a) because har- 
monics of f2 are present at the input or 
generated in the switching process. 
Figure 3(b) and (c) illustrate the prob- 
lem created. In (b) the ratio f2 /f, is 
high, making it difficult to separate f2 + 

(a) 

( b) 

(a) 

(b) 

(c) 

Fig. 3. Diagram showing three 
frequency spectrums resulting from a 
mixing process which enables 
frequencies to be added or subtracted. 
(a) is probably a simplification because 
it would normally also contain 
harmonics of f2. In (b) the ratio of f2 /f, 
is high and f2 + f,, f2 and f2 + 2f, are 
difficult to separate. In (c) the problem 
is that of removing 2f2 - f,. 

Ti 

61 

Fig. 4. The use of equal on and off 
periods in Fig. 3 enables the f2 + 2f, 
frequency component to be suppressed. 
This diagram shows how, by also 
replacing the off period with a 
phase -reversed f2, f2 may be suppressed 
too. In (a), where the periods are equal, 
the nearest components are 2f, away. 
(b) shows what can happen when the 
periods are not equal. 

V 

T2 

e2=e+n I 

T1 

el 

T1 ' T2 

fi from f2 and f2 + 2f1. Components 
from the spectrum centred about the 
second harmonic of f2 will also come 
close to f2 + f,. However, in this case, 
they will only be small amplitude 
signals. 

In Fig. 3(c), the ratio f2 /f, is low, 
easing the separation of f2 + f, from f2. 
The problem is now that of separating 
out 2 f2 - f,. Filtering problems there- 
fore set upper and lower boundaries on 
mixing ratios. 

The problem in the case shown in Fig. 
3(b) can be eased by using the selective 
characteristics of the spectral envelope. 
To start with, the use of equal on and off 
periods will suppress the f2 + 2f, com- 
ponent. If, in addition, the off period is 
replaced by a phase reversed f2, we can 

achieve cancellation of f2 as well. This is 
illustrated in Fig. 4(a), the nearest com- 
ponents are now 2f, away. In practice 
this cancellation will not be complete; 
for instance, if the periods are not equal, 
the result will be as shown in Fig. 4(b). 
However, very useful attenuations of 20 
to 40dB, can be obtained. 

These simple considerations of multi- 
plication and addition lead us to some of 
the practical circuits used for these 
operations. 

Harmonic generation can be achieved 
by a variety of standard pulse circuits, 
and modern integrated circuits can 
generate pulses with harmonics up to 
about 1GHz. Traditionally, of course, 
class C amplifiers have been used in 
transmitters as frequency multipliers 
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and are normally a harmonic generator 
with some frequency selectivity incor- 
porated. 

Multiplication to very high frequen- 
cies, tens of GHz, is possible with step 
recovery diodes (s.r.ds). The s.r.d. func- 
tions as a switch with switching times in 
the region of 50 x 10-12 seconds. Figure 
5 shows a particular arrangement using 
a s.r.d. with a resonant transmission 
line. The diode acts as a short circuit 
while passing forward current, and 
continues to maintain this condition 
after the current reverses. When all the 
current carriers have been swept out of 
the diode it rapidly switches to an open 
circuit, shunted by the reverse capacit- 
ance of the diode. With a suitable drive 
level and bias voltage Vb it can be 
arranged that there is a maximum cur- 
rent in the inductor L at the instant of 
switching due to L resonating with the 
diode capacity and the line impedance 
Ro, through the harmonic by -pass 
capacity C. The pulse generated across 
the diode travels down the line, is 
reflected at the open circuit, and returns 
to the diode. At this time the diode 
switches to forward conduction again. 
The energy therefore continues to be 
reflected up and dowel the line. It can be 
seen that the output is characterised by 
a forced phase synchronism of the 
waveform on the line. The frequency is 
therefore a harmonic of f, and indepen- 
dent of the line tuning. The line tuning 
of course, provides the selection of the 
required harmonic. 

The quenched oscillator shown in Fig. 
6 gives a similar spectrum to that of the 
step- recovery-diode multiplier, though 
this is normally used at lower frequen- 
cies. Transistor Tr, operates as a 
grounded -collector Hartley oscillator 
tuned by L and C to approximately the 
required harmonic frequency. Transis- 
tor Tr2 is switched by f, causing the LC 
circuit to be heavily damped, thus stop- 
ping oscillation. The damping period 
must be sufficient to dissipate the stored 
energy in L and C. When Tr2 switches 
off the circuit transient causes oscilla- 
tion to restart, in the same phase every 
cycle of f1. 

In our initial consideration of mixing, 
Fig. 3, it was seen that simple switching 
of one frequency by another produces 
the 12 ± f, frequencies wanted for addi- 
tion or subtraction. Mixer circuits nor- 
mally apply such a switching action, 
though f, and f2 are usually in sinusoidal 
form. 

Figure 7(a) shows a transistor mixer 
in simplified form. Source f2 switches 
the transistor into conduction on 
positive half cycles and the lower 
amplitude source f, modulates the 
amplitude of the pulses producing the 
output shown. This has components at 
f2 ± f,, but simple inspection shows that 
there are also components at f, and f2. 

The possibility of cancelling com- 
ponents has already been mentioned 
and Fig. 7(b) is a reasonably obvious 
modification of Fig. 7(a) to provide 
cancellation. In (b) the two transistors 
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mit NI 
Fig. 5. Circuit diagram and waveforms 
for a step -recovery-diode multiplier on 
a resonant transmission line. When 
conditions are right, the diode switches 
to open circuit and the pulse generated 
across it travels down the line, is 
reflected, and returns to the diode. At 
this time the diode switches to forward 
conduction again and the process is 
repeated - the pulse being reflected up 
and down the line at a frequency equal 
to a harmonic of f1, depending upon the 
line tuning. See text. 

ti 

m t 

Fig. 6. Quenched oscillator circuit 
which provides a similar spectrum to 
the multiplier in Fig. 5. See text. 

Fig. 7. Circuit (a) is a simple transistor . 

mixer which produces frequency 
components at f2 ± f,, f, and f2. In 
circuit (b) the f2 components in the two 
transistors are in antiphase, resulting 
in a waveform having no f, component. 
Circuit (c) consists of two type (b) 
circuits and produces a resultant 
waveform having neither f2 or f, 
Components. 
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Fig. 8. Circuit and waveforms for a 
diode ring modulator. This circuit f1 E produces a waveform having only 
nf2 ±f1 components. 

f2 

f2 

f2 

Fig. 9. Logic bistable used as a mixer* 
Waveforms shown are outputs 
resulting from (m + x) cycles on D, 
where m is an integer. Transfer 
characteristic, also shown, has both a 
positive slope and a negative slope 
indicating that increasing f2 may 
increase or decrease foot, depending 
upon the frequency ratio of hand f2. 
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operate similarly to that in (a) but the f2 
components are in opposite phases in 
the two transistors. The resulting out- 
put waveform has no f1 component and 
is in fact the waveform of a conven- 
tional amplitude modulated carrier. 

The logical step from the method 
used in Fig. 7(b) is to arrange the can - 
cellation of f2 as well, as shown in Fig. 
7(c). This consists of two circuits of the 
type shown in (b) with antiphase f2 
signals. The phase of the zero crossings, 
at the frequency f2, reverse every cycle 
of f), and there is in fact no frequency 
component at f2. The waveform shown 
is that of a suppressed carrier, double 
sideband signal. 

Mixers that suppress only one of the 
input frequencies are called balanced 
and those that suppress both of the 
input frequencies are called double 
balanced. 

While the transistors in the mixers of 
Fig. 7 are conducting, they can intro- 
duce spurious mixing products due to 

the nonlinearities of the transistor cha- 
racteristics. Many mixers use diodes or 
transistors as near ideal switches and 
the most common circuit is the diode 
ring modulator shown in Fig. 8. In this 
modulator the amplitude of f2 is much 
larger than f1 and switches on diodes 1 

and 4, or 2 and 3. This chops the fl signal 
as shown, producing an output having. 
suppressed f1 and f2 components. High . 

drive levels and fast -switching Schott - 
key diodes are used to make the circuit 
operate as an ideal switching mixer. The 
only terms in the output are nf2 ± f), 
giving good separation of higher order 
products; that is, no nf2 ± mfiterms. 

Another type of mixer uses a logic 
bistable. This 'D' flip flop, which is 
readily available in integrated circuit 
form, when clocked, simply transfers 
the logic state on its D terminal to its 
output. If two separate frequencies are 
applied to the D and clock inputs, the 
output waveform will contain a beat 
frequency pattern varying as the two 

The author 
Raymond Thompson was born in 
Belfast but has spent most of his life 
in England. He was educated at 
Cheltenham and Birmingham 
Technical Colleges, and in 1960 
joined the Plessey Company at West 
Leigh. In 1966 he went to Wes- 
tinghouse Research in the USA 
where he worked on the design of 
high power convertors and inverters, 
including special inverters for h.f. 
fluorescent lighting and lightweight 
power supplies for X -ray units. In 
1969 he rejoined Plessey and he is 

currently at their Roke Manor Esta- 
blishment designing v.h.f. and u.h.f. 
digital radio systems for military 
applications. Raymond Thompson 
has had several papers published, 
including two articles in Wire less 
World. 

waveforms move with respect to each 
other. Figure 9 shows the types of out- 
put waveform obtained with such a 
mixer and the mixer transfer character- 
istic. 

Any number of cycles may occur on 
the D terminal between clocking pulses. 
If there are an exact integral number of 
cycles, the logic level on D at the clock- 
ing instants will always be the same. 
The output will be d.c. If there are m + 
x cycles, where x is a fraction of a cycle, 
the level at D will vary between some 
successive clocking instants. Where 1/x 
is an integer, the output will be a simple 
waveform with a fundamental 
frequency equal to xf) or (1 - x) ft, see 
Fig. 9. 

When 1/x is not an integer, the fun- 
damental frequency will be a sub - 
harmonic of xf1 , with xf1 being present 
as a harmonic of that. 

An important point to note is that 
there is a positive slope and a negative 
slope on the mixer transfer characteris- 
tic. This means that increasing f2 may 
increase or decrease fn depending on 
the frequency ratio of f1 and f2. 

Part 2 of this article will discuss 
frequency division circuits which use 
digital binary counters. It will also ex- 
plain how prescalers can be used to 
extend the frequency range of such 
circuits. 
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Versatile microwave source 
Multiband unit comprises u.h.f. source and step recovery multiplier 

by G. D. Lean, B.Sc., A.R.C.S., M.I.E.E. 

Designed for simple communication links 
using Gunn diodes in either professional 
or amateur equipment, this unit improves 
frequency stability and reduces 
bandwidth. It can also be used as a 

replacement for klystrons in radar 
assemblies and communication systems. 
Comparing favourably in noise output to 
many earlier designs of solid -state 
sources it offers simplicity and improved 
reliability. 

THIS SIMPLE MULTIPURPOSE microwave 
source is capable of providing milliwatts 
of r.f. power at frequencies between 4.5 
and 8GHz. It can be used as a local 
oscillator or as a lower power transmit- 
ter or driver with frequency modulation 
of up to 80kHz peak -to -peak deviation. 
By using scaled versions of the final 

Modulation amplifier Tr6 of Fig. 1 can be situated in bottom left -hand 
compartment of this u.h.f. driver. 
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Fig. 1. Capacitor valves marked thus * in this driver circuit should be adjusted on test for best results. Variable types are 
Mullard C80905/02. Decoupling capacitors are ceramic discs and others have a polystyrene dielectric. See p. 56 for 
inductor details. 
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multiplier, frequencies in the range 2.5, 
4.5GHz and 8.0 to 12GHz can also be 
obtained. Output powers in the range 1 

to 10mW can be achieved depending on 
the output frequency and the varactor 
in use. The source comprises three 
separate units which can be built and 
tested separately: a u.h.f. driver, step 
recovery multiplier, and harmonic 
selection filter. 

Driver circuit 
The driver circuit develops about 
500mW of power at around 384MHz, 
with an optional output of 50mW so 
that Mullard modules BGY22 can be 
driven to operate high power multi- 
pliers for transmitter or up- convertor 
applications. The circuit shown in Fig. 1 

is an adaptation of earlier designs' or- 
iginally based on a compact transmitter 
design by G3TDZ. It uses readily avail- 
able cheap transistors and the complete 
unit can be built for less than £10 in- 
cluding the crystal. 

The crystal oscillator stage uses a 
fifth overtone crystal to give positive 
feedback from collector to emitter with 
LI tuned to the overtone frequency of 
96MHz. Slight pulling of the oscillator 
can be achieved by adjusting L1 so that 
the exact crystal frequency is obtained. 
The variable- capacitance diode and 
capacitor C4 form part of the tuned 
circuit together with LI, C6 and C7, and 
changes in varicap bias cause slight 
frequency shifts in the oscillator. The 
resultant narrow band f.m., with a peak 
deviation of about 1kHz at the crystal 
frequency, produces adequate deviation 
for telephony communication when 
multiplied up to the microwave bands. 
Transistor Tr6 gives some gain for the 
modulation voltage and provides d.c. 
bias for the varicap diode via R5. Resis- 
tor R8 damps coil LI and prevents any 
tendency for self -oscillation of Tr, due 
to its internal collector- emitter capacit- 
ance. Oscillation should cease if the 
crystal is removed and should not vary 
by more than 10kHz as LI is tuned. 
Capacitors C6 and C7 form a capacitive 
tap to match into the base of the first 
doubler stage. Components L2, C9 and 
C10 form a tuned circuit at 192MHz and 
provide matching into the second 
doubler Tr3. About 10mW can be mea- 
sured at L3 and C4 (384MHz) by using a 
one -turn coupling loop feeding a power 
meter. Resistor R15 is a base "stopper" to 
prevent parasitic oscillations which are 
common in BFY90 amplifiers. 

Matching into the first amplifier is 
achieved by tapping the coil L3 and 
selecting Cl2. About 70mW can be mea- 
sured at the output of Tr4, which is 
driven into conduction by the self bias 
created across R,7. Components L5, C15, 
L6, C16 form a two -stage matching net- 
work going through 50 ohms at the link 
point. For low power requirements the 
final output can be connected to C,5 
instead of the wire link. For higher 
power Tr6 gives the extra gain to pro- 
vide 0.5 -watt output at C1B. This final 

In 
384MHz 

05W 

(BXY41D) 
BXY39D 

output 
match 

TTT 

L = 2 turns 18 swg 3/16 ID 

Fig. 2. Step recovery multiplier gives a comb of frequencies spaced at 384MHz, 
one of which is filtered out, to give a few milliwatts at 5.76GHz. (Use BXY41D 
for X-band). Variable types are Mullard C80905/03. 

6BA matching screws 

BA diode holder 
topped 3.48U.N.C. 

View on rt 

sliding 
short 
circuit 

Fig. 3. Step recovery multiplier unit and matching for 5.6 to 6GHz. Dimensions 
in brackets apply for 10.4GHz in waveguide 16. 

stage draws 60mA and is self- biased 
through RFC2 and R19. 

Driver construction 
The unit is constructed on double -sided 
glass -fibre board, etched on one side as 
shown in the diagram. For "one -off" 
production the easiest way is to photo- 
copy the pattern and stick the copy onto 
a suitably -sized piece of board. Then 
drill through the paper into the board 
and clean up the holes carefully. Mark 
out the circuit using an etch -resist pen 
or resistant transfers and completely 
paint over the earth plane side. 

This view of the step- recovery 
multiplying circuit omits screening 
cover and matching screws. 
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Fig. 4. Multiplier output at 5.76GHz has 
300 kHz bandwidth (top), improved to 
30kHz by Fig. 5 filter (bottom). 
Horizontal scale 100MHz /div. 

Then etch the board and remove the 
resist. Countersink the holes on the 
earth plane side and fit pins to provide 
the external connectors. Copper or 
tinplate screens can then be soldered to 
the top side and coils L, and L2 fitted. Fit 
the components, starting with the 
oscillator stage and test each stage 
before starting the next. Finally when 
the board is finished and tested mount it 
in a small die -cast box on 6BA nut 
spacers beneath the underside of the 
board. Modulation input, power supply 
and r.f. output connections can then be 
taken through convenient sockets in 
the box sides. 

Multiplier design and construction 
The multiplier shown in Figs. 2 & 3 is a 
C -band version of an X -band designs by 
P. Tunbridge (G8DEK) which uses a 
Mullard varactor diode to generate a 
comb of frequencies, one of which is 
selected by the output filter. The input 
matching components are L9 and C 19 

while Cal provides some capacitance 
trimming to the input capacitor formed 
inside the waveguide by the shaped 
diode- support pillar. Resistors R21 and 
R29 provide a d.c. bias return for the 
varactor; these are low impedance to 
give improved high -order multiplica- 
tion. Matching into the waveguide is 
provided by four tuning screws in the 
broad face of the waveguide together 
with a sliding short circuit which pro- 
vides a resonant cavity at the output 
frequency. 

First fabricate two cover mounting 
blocks, a diode holder nut and a 
matching screw block from brass, and 
solder these to the waveguide, together 
with a suitable flange. The matching 
screw holes can be drilled and tapped 
into the block and guide and only three 
holes spaced at X/8 are all that are 
strictly necessary. However, if four or 
five holes are drilled at about 7mm 
spacing, a wider range of output 

WIRELESS WORLD, SEPTEMBER 1978 

iM1 

.. ..g11. 

solder 

cavity 
tine adjustment 

screws 
4BA (68A) _ .. 
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Fig. 5. Two -section filter has 25MHz bandwidth at 5.76GHz. Dimensions in 
brackets refer to 10.4GHz in waveguide 16. 

frequencies can be accommodated. Two 
slots for the short circuit can be cut in 
the narrow face of the waveguide and a 
3 /16 -in hole in the broad face for the 
connection to the diode support pillar. 
Underneath the guide the diode -holder 
nut should be cleared with a 2BA tap 
which should also continue the thread 
through the waveguide wall. Screwing a 
pointed tap right the way through until 
it touches the top wall will mark the 
position for the connection hole which 
can then be pilot drilled through the 
nut. A diode support pillar can either be 
turned down from a brass bar or made 
up of a disc of 16 s.w.g. brass or copper 
soldered to some ' /4 -in brass rod. The 
broad end is tapped 8BA for the con- 
nection screw. A disc of insulation 
material such as Micalex or just Sello- 
tape is placed on the top of the pillar 
which can then be slid into the 
waveguide under the 3/ 16in connection 
hole. A thin 3/16 -in dia insulating 
washer is then dropped in the hole to 
centralize the pillar. A further ' /4 -in 
insulating washer is used with an 8BA 
bolt and tag to clamp the pillar and 
provide electrical connection to the 
diode. 

The diode holder is made of 2BA cop- 
per studding with a tapped hole in one 
and for the diode. Some diodes have 
untapped ends and a 1/16-in hole is all 
that is required to mount them in the 
holder. Two side cheeks of 16 s.w.g. 
aluminium are bolted to the cover - 
mounting blocks with one supporting 
the BNC input socker. The rest of the 
input components can then be soldered 
into circuit. 

Testing 
Select a Mullard BXY39D for 5.7GHz (a 
BXY4OD may give more output around 

Inductor details for Fig. 1 

L, five turns 22 s.w.g. wire tapped one 
turn from "cold " on 3 /16 -in dia 
former and slug. 

L2 three turns 22 s.w.g. wire on 3/16-in 
dia former and slug. 

L3 half turn 18 s.w.g. wire loop tapped 
halfway. 

L4, Ls one turn 18 s.w.g. wire. 
L6 1 /2 -in of track. 
L7, L8 one turn 18 s.w.g. wire. 
RFC, 1014 H. 
RFC2 two turns 26 s.w.g. on ferrite bead. 

6GHz). This should be screwed into the 
diode holder using a dab of thermal 
grease on the threads. The holder is 
then screwed into the multiplier unit so 
that the diode flat contacts the bottom 
of the support pillar firmly, but not too 
tightly. A lock -nut should then be tigh- 
tened on the diode holder. 

With the diode in place the v.h.f. 
source can be connected and powered. 
A 96MHz crystal will result in an output 
of the driver source at 384MHz, 
which when fed into the multiplier pro- 
duces a comb of frequencies from about 
4 to 1OGHs with a spacing of 384MHz. 
Some products of 96MHz and 188MHz 
are also present, depending on the 
purity of the driver output. 

Alignment of the multiplier is best 
carried out with a spectrum analyser, 
but if the filter described below is made 
it is possible to align the multiplier with 
only a diode detector or power meter. 
Using the analyser the required final 
frequency is displayed together with the 
two adjacent 384MHz spaced frequen- 
cies. Frequencies every 96MHz will also 
be present about 30dB below the 
384MHz harmonics. First slide the short 
circuit in or out until maximum power 
is obtained at the output frequency. 
Then adjust C19, C29 and R2, again for 
maximum power of the output. There is 
some interaction between R2, and the 
capacitors; R2, should be set in several 
positions whilst Co and C2, are adjusted 
for optimum each time. When no more 
improvement in output can be obtained 
from the input tuning, a 6BA tuning 
screw can be tried in each hole in turn 
until the best output is obtained. It is 
then left in the hole. More screws should 
be tried in the holes until the required 
output frequency is peaked about 6dB 
more than other harmonics with the 
± 96MHz products well down, as shown 
in Fig. 4 (top). Output purity can be 
much improved with the filter, see Fig. 4 
(bottom). 

Filter 
The filter is a two cavity design, adjust- 
able from about 6.1 to 5.2GHz with the 
dimensions given. The design was 
achieved by accident as a gross 
mathematical error resulted in incor- 
rect theoretical dimensions which work 
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well in practice. Basically if a post is put 
in the centre of waveguide creates a 
large susceptance which reflects the 
incident wave. If another post is a 
quarter wavelength away from the first 
it will create an equal and opposite 
susceptance which will cancel the effect 
of the first at one frequency. Two such 
pairs of posts spaced at a quarter 
wavelength will cancel any residual 
susceptance giving unhindered 
matched transmission to the design 
frequency. This simple theory doesn't 
work exactly in practice and the 
modified dimensions should be adhered 
to. The dimensions can be scaled for 
other frequencies, remembering to scale 
waveguide dimensions to Xg rather than 
the free -space wavelengths. Scaled ver- 
sions have been made up to 11GHz and 
perform just as the 5.7GHz version 
shown in Fig. 5. 

Construction is fairly obvious and for 
quick prototypes the posts need not be 
soldered into the guide but just pushed 
into tight fitting holes drilled through 
the guide. As the 4BA tuning screws are 
screwed in, the pass -band frequency is 
reduced and the response at mid - 
adjustment is shown in Fig. 6. Without a 
spectrum analyser the filter can be ad- 
justed first on a fundamental signal 
source such as a Gunn diode3 or klyst- 
ron whose frequency has been adjusted 
using a wavemeter. Once the filter is 
aligned on the correct frequency the 
multiplier can be adjusted for maximum 
output through the filter. The filter can 
the be slightly readjusted for maximum 
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Fig. 6. Response of two-cavity filter as 
measured at mid -adjustment of the 
tuning screws 

output on the exact frequency multiple; 
it is unlikely that the wrong harmonic 
has been chosen unless the original 
frequency measurement using the 
wavemeter was more than 188MHz out 
of true. Provided an output of 3 to 5mW 
is obtained through the filter it is un- 
likely that any spurious products are 
present. 

A single cavity version of the filter 
can be made for simple equipment when 
total suppression of other products is 
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unnecessary. The suppression of out of 
band products is about half that of the 
larger two- cavity design. 

The multiplier input will accept 
frequencies in the range 350 to 450MHz 
and so 432 MHz 1ów -power f.m. trans- 
mitters can feed into the multiplier via 
an attenuator, although for amateur 
band use not all the bands can be cov- 
ered as would be possible with a single 
384MHz generator. It is also possible to 
change crystals in the generator to 
produce local oscillator frequencies 
suitable for use with low intermediate 
frequencies. But to obtain the best 
results high intermediate frequencies 
(140MHz) should be used to reduce local 
oscillator noise getting into the 
receiver. This does mean that a separate 
local oscillator is required for each 
band, but for a low -power transmitter a 
single modulated u.h.f. source can be 
used with several multipliers for all the 
bands. 

A printed board pattern and com- 
ponent layout appear on page 63. 
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continued from page 40 

them situated peripherally and at pre- 
sent served with Radio 4 by local m.w. 
booster stations will get a much weaker 
signal and one more vulnerable to elec- 
trical machine noises: 

But what about the discriminating 
public; i.e., the people who appreciate 
the merits of the f.m. service and are 
prepared to pay for it? They have 
already found that many BBC pro- 
grammes are not available on v.h.f. It is 
all very well to be repeatedly reminded 
that with three- waveband receivers 
they can get all that the BBC offers, but 
these reminders studiously refrain from 
mentioning that owing to the increasing 
practice of subdivision many of the 
programmes are, and will continue to 
be, available only on a second -class 
service, i.e., 
(1) No stereo 
(2) Lo -fi (restricted audio frequencies) 
(3) Greater liability to noise 

As regards those programmes that 
are on v.h.f., in fairness to Mr Redmond 
again I must recall that his impatient 
awaiting was for portable v.h.f. radios. 
Ever since v.h.f. receivers became 
available in quantity, some of the 
better -class non -portable models have 

included instant tuning. The wonder to 
me is that anyone has the nerve tc 
market any such model without 'Lnis 
facility. And I cannot see any major 
problem in extending it to portables. In 
fact, being no longer in touch with the 
trade I was really astonished by the 
authoritative statement that such sets 
were still being awaited - hence my 
present eruption into these now usually 
erudite and well- behaved pages. 

Having, as I said, every sympathy 
with the general public in rejecting as 
totally outmoded and unacceptable a 
technology that requires from them a 
skilled and time -wasting procedure 
every time they want to change pro- 
grammes, I suspect that there are many 
households that have several sets, each 
permanently tuned to one of the 
limited number of channels they use. 
Perhaps this wasteful solution is so 
good for the radio trade as to account 
for the tardiness of that trade in fulfil- 
ling Mr Redmond's earnest hopes. 

Finally I will seize this opportunity to 
protest about what I regard as that 
design monstrosity advocated - I am 
sure very reluctantly and unwillingly -. 
by the BBC; the combined f.m. and a.m. 
receiver. The design requirements are 

so different that a receiver which works 
on both is almost two different sets in 
one. A few years ago an even worse 
monstrosity was put before the British 
public: the combined 405 and 625 line 
TV set, which consisted virtually of two 
quite different - opposite, really - 
receivers with a very complicated 
multi- contact (and therefore doubtfully 
reliable) hard -to -turn switch. I refused 
utterly to admit such a thing to my 
home, and did without colour until 
all- 625 -line sets were available. The 
solution to that problem was to provide 
all the programmes on one system. 

The same solution is the only right 
one for radio. So my impatient waiting 
is for a broadcasting system in which all 
the programmes are obtainable on v.h.f. 
If they, or some of them, are also avail- 
able on a.m., so much the better. But we 
ought to be able to go back, if we wish, 
to the v.h.f. -only receiver. It can be done 
by making available here more of the 88 
to 108 MHz v.h.f. broadcasting band for 
the purpose of broadcasting, thus 
allowing the industrious student, the 
hard -working housewife, the parlia- 
mentary enthusiasts (if any), the pop 
addict and the music lover each to enjoy 
the benefits of f.m. stereo undisturbed. 
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Tunable audio equalizer 
Flexible parametric equalizer with variable Q 

by Martin Thomas 

MOST AUDIO EQUALIZER circuits represent 
a compromise between cost, facilities 
and ease of use, and the Baxandall tone 
control has been by far the most suc- 
cessful design. For domestic audio 
equipment its simplicity and ease of use 
outweigh its disadvantage of providing 
only a limited degree of equalization, 
although the circuit can be modified to 
increase its flexibility'. Clearly, how- 
ever, the "bass" and "treble" sub- 
division of the audio band is insufficient 
for many purposes, and the graphic 
equalizer approach of having a larger 
number of frequency bands becomes 
necessary. The only problem with this 
approach is that a large number of 
controls must be used to cover the audio 
band if the individual frequency bands 
are narrow, so even with this circuit the 
number of controls is a compromise. 

Unquestionably the most versatile 
equalizer is the parametric, or tunable, 
type. In its simplest form it can consist 
of only a single boost /cut element, but 
its centre frequency can be varied con- 
tinuously over a wide range (possibly 
over the whole audio band), and the Q 
can also be varied so that either a broad 
or a narrow frequency band can be 
equalized. This approach allows almost 
any equalization requirement to be met 
with only a small number of such ele- 
ments, and since the elements are iden- 

Bandpass 
filter with 
transfer 
function 

-G 
T 

System transfer function 
at full boost -(1 +G) 
at full cut -1 

1 +G 

Fig. 1. Basic equalizer design shows 
how to achieve either boost or cut with 
a single active element. 

tical, no more than are actually needed 
can be connected together for any par- 
ticular application. A parametric 
equalizer may not be so straightforward 
to use as a graphic equalizer, but once 
you become accustomed to the rather 
different controls it's much easier than 
you might expect. 

Circuits of this type have been around 

Three years ago, Martin Thomas left 
Cambridge University, having collected the 
B.A. and M.A. degrees in Natural Sciences 
and a Ph.D. in neurophysiology, to become 
first a research fellow and later an assist - 
professor at Boston University. Now, he's 
returning to the UK to join the Physiology 
Department at Oxford University. 

His audio interests developed while he 
was at Cambridge, and he designed the 
prototype for the equalizer there. He says his 
research activities aren't directly related to 
his audio and electronics interests, although 
in practice there's a lot of overlap between 
them. Using ion -specific dyes to follow 
changes in ion concentrations inside nerve 
and muscle cells during excitation is basically 
a technical problem. "I had to build a 

sensitive microspectrophotometer to be able 
to resolve the very small changes in dye 
absorbance, and it involved a fair amount of 
electronics." 

Would he ever consider moving out of 
research and into industry? "That depends. 
Most companies really aren't very interested 

in my type of background, and I'd probably 
have to set up a business of my own. But I 

certainly wouldn't rule out doing that at 
some time in the future. " 

for a number of years, but relatively 
little has been published about them. In 
this article I shall take the opportunity 
to discuss some aspects of the design 
theory, in addition to describing my 
own design. The circuit has con- 
tinuously and independently variable 
centre frequency, boost /cut amplitude 
and Q, and also allows a choice of two 
different sets of boost /cut amplitude - 
frequency response curves as the con- 
trol setting is varied; more about that 
later. 

The circuit for a tunable equalizer can 
be broken into two sections, by which 
point the basic design is almost com- 
plete! The first problem is how to use a 
single active element either to boost or 
to cut a given frequency range, and this 
can be achieved by the circuit shown in 
Fig. 1. The filter used in the present 
design is phase -inverting, so its output 
is connected to the non -inverting input 
of the amplifier to give overall negative 
feedback. With this connection there is 
a gain of two from the filter output to 
the amplifier output, so the filter 
transfer function is specified as -G /2 to 
express the system transfer function in 
its simplest form. When the boost /cut 
potentiometer is at either end of its 
travel, the filter is entirely in either the 
forward or feedback signal path, giving 
transfer functions of -(1 + G) and 
-1/(1 +G) respectively. An exact ex- 
pression for the transfer function at 
other control settings will be developed 
later, but for now notice that when the 
control is at its midpoint, the forward 
and feedback contributions will be 
equal, giving a transfer function of -1 
( "flat "). An extension of this circuit to 
include several filters and poten- 
tiometers yields the basic design for a 
graphic equalizer, of course, and a 
typical circuit is described in ref. 2. 

The second problem is the design of 
the tunable filter. In theory this is very 
simple, but there are several practical 
difficulties. Although capacitors can be 
switched to change the frequency 
range, the variable control clearly has to 
be resistive, which rules out some 
otherwise very promising circuits such 
as the multi- feedback filter3, since the Q 
will then also vary. The Wien- bridge 
configuration does meet this require- 
ment if the resistors in the forward and 
feedback arms of the bridge are varied 
together3, but the Q is sensitive to mis- 
match between these resistors. As the 
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sensitivity increases with Q, the circuit 
is suitable for use only at low Q, and the 
long -term reliability is questionable, 
once the resistor tracks start getting 
dirty! 

The state -variable filter, which is 
synthesized from integrators, meets the 

requirements very well, and has the 
additional advantage that it is in- 
herently stable even at high Q. Its only 
drawback is that it uses three operation- 
al amplifiers rather than one, but the 
number of passive components is 
almost the same as for other circuits, 

In R1 

(b) 

R3 

Out 

c1 

R4 

I 

Fig. 2. "State- variable" bandpass filter is inherently stable even at high Q, (a). 
Modification for constant centre -frequency amplitude, (b). Varying Ry gives 
independent control of Q. 

Fig. 3. Circuit diagram for a single- section tunable equalizer. Ganged resistors 
R21, 22 determine centre frequency, together with range switch S3. Boost/Cut 
control is R19 while Q is varied with R20. Fig. 5 illustrates functioñ óf 2. 
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and it has been chosen for the present 
design. Fig. 2 shows the circuit diagram. 
Further information on state -variable 
filters is given in the appendix and in ref. 
4, but the basic equations are repro- 
duced below. Referring to the com- 
ponent values in Fig. 2, the transfer 
function is 

Vo(s)_. R2(R3 +R9)x 
V,(s) (R1 +R2)R4 

R6C2s 

R5C1R6C2s2 +[R 1(R3 +R4)/ 
(R1 +R2)R4]R6C2s +R3 /R4 

and the bandpass centre frequency is 

R3 
wo Dr. 

For R3 =R4, and coo = 1 /R5C1 = 1 /R6C2, 
the transfer function becomes 

Va(s)_ 2R2 

V7(s) 
R1+R2x 

s/wa 

52w02 +[2R1 /(R1 /(R1 +R2)] shwa + 1 

- 2R2 
R1 +R2 

was 

s2+ [2R1/(R 1 + R2)]was + 002 

Comparison of this last equation with 
the generalized second -order bandpass 
transfer function 

Vo(s) woAos /Q 
Vi(s) s2 +was /Q +wo2 

(With optional centre tap) 
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Fig. 4. Effect of varying Q with boost /cut control at maximum boost. 
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shows that Q is (RI +R2)/ 2R 1, and the 
centre -frequency gain A. is -R2 /R1. By 
varying RSC1 and R6C2 together, it is 
thus possible to vary wo independently 
of Q and A0. The Q will change if there is 
any mismatch between these two time 
constants (although A. will remain 
constant), but you can see from the 
transfer function that the sensitivity 
does not increase with Q, and hence 
accurate component matching is not 
necessary. 

The Q can be varied independently of 
w0 by varying R1 or R2, but this will also 
alter A0, and the relation between A. 
and Q is non -linear. Fortunately, a 
simple modification to the basic circuit, 
as shown in Fig. 2(b), overcomes these 
problems. Resistance R, is replaced by 
two resistors, Rx and Ry, so A. is now - 
R2(Rx+ Ry) / RxRy. Resistors Rx and R 
also form an attenuator for the input 
signal, the gain being Ry /(Rx +Ry). The 
overall filter gain is the product of these 
two terms, i.e. -R2 /R8, hence by. 
varying Ry the Q can be varied inde- 
pendently of the centre -frequency gain. 
The only disadvantage of this modifica- 
tion is that the overall centre -frequency 
gain of the filter with the component 
values used in the final design is only 
0.5, so additional amplification in the 
filter path is necessary. The extra 
amplifier is placed before the filter, 
where it also provides the necessary 
low- impedance source. 

The complete circuit is shown in Fig. 
3. A low- impedance source is provided 
by ICI for the boost /cut control and its 
associated amplifier IC2. The input 
amplifier for the filter is IC3, and IC4 -IC6 
comprise the filter itself. Although the 
circuit may appear elaborate, the 
number of passive components is 
relatively small, and the size and com -' 
ponent count can be reduced further if 
dual or quad ICs are used. It should be 
borne in mind, however, that the circuit 
was designed around the LM318, which 
is a high bandwidth device. Use of other 
ICs will result in inferior performance at 
high frequencies, although it may still 
be satisfactory for many applications, 

and possible substitutions will be dis- 
cussed later on. 

The present design is a general - 
purpose one, but the range of centre 
frequencies, boost /cut and Q can easily 
be modified if required. The centre 
frequency is determined by the ganged 
variable resistors R21, R22 and by 
capacitors C4 to C9 (see Fig. 3). The 
variable frequency range is just over 
tenfold, and capacitor switching gives a 
total range of three decades, the 
nominal frequency ranges being 30 to 
300, 300 to 3,000 and 3,000 to 30,000Hz. 
The range switch S3 should be a make - 
before -break (shorting) type, so that the 
capacitative feedback paths around ICS 
and ICs are not interrupted during the 
instant of switching, otherwise the 
circuit could oscillate. The sliders of R21 

& R22 should be connected to the clock- 
wise end of their track, so that there is a 
d.c. path through the control even if the 
slider loses contact with the track, as 
the control has to provide a path for the 
input bias currents of ICS and ICs. A 
logarithmic control has been specified, 
although it will have to be turned anti- 
clockwise to increase the frequency, 
whereas a clockwise law would be pref- 
erable. A clockwise law can be obtained 
by using a dual antilog control (in 
which case the sliders should be con- 
nected to the anticlockwise ends of the 
tracks), but this component may not be 
readily available from most suppliers. 

The boost /cut range is determined by 
the gain of IC, and the attenuator at the 
input of IC4. There is a gain of two from 
the output of the filter network (at IC5) 
to the output of the circuit (at IC2), and 
a two -fold attenuation at the centre 
frequency through the filter itself, so 
the overall gain through the filter path 
at the centre frequency is given by the 
gain of IC3, which is 10 with the corn - 
ponent values shown in Fig. 3. 
Reference to Fig. 1 shows that the 
maximum boost and cut are -(1 + 10) 
and -1/(1 + 10), i.e. ± just over 20dB, 
but these values could easily be 
modified by changing the gain of IC3, 
which is of course (R8 +R9) /R9. Input 

bias current for IC3 is provided by the 
boost /cut control R19 and by R7, which 
provides an independent path in case of 
poor slider contact in Rig. 

The method of Q variation is as 
already described with reference to Fig. 
2(b). and Ry is represented by R20 and its 
series resistor R11 in Fig. 3. The Q range 
of the circuit is 1 to 30 with the com- 
ponent values shown, and although the 
upper limit is unnecessarily high for 
many applications, the value of 30 was 
chosen simply because it can be 
achieved over the entire audio range 
when LM318s are used. It can be 
reduced by increasing R11. Once again 
we have a law problem with the control; 
if R20 is a logarithmic control, the Q will 
increase as the control is turned anti- 
clockwise. An antilog control can again 
be used to obtain a clockwise law (slider 
now connected to the anticlockwise end 
of the track), or a range of fixed, 
switch -selected Q values can be 
obtained by replacing R20 and R11 by a 
series of fixed resistors, Q being 

R12 

RI0//(R20 +R11) 

Obviously it is useful to be able to 
switch out the filtering, and this is 
achieved by 81, which simply shorts the 
non -inverting input of IC2. If the d.c. 
output of the IC5 is not exactly zero, the 
d.c. output of IC2 will shift when Si is 
closed, but the shift on the prototypes 
was only a few millivolts and did not 
cause any audible effects. In fact, the, 
circuit is d.c. coupled throughout (apart 
from the input to ICI), and it may be 
advisable to add a coupling capacitor at 
the output of IC2 if the possibility of 
output offset cannot be tolerated. 

The output resistor R6 is not for pro- 
tection, but rather to isolate any 
capacitative load from IC2 to ensure 
stability. Capacitors'C2 and C3 4150 help 
to ensure stability by rolling off the 
amplitude response above 100 kHz. The 
only other stability precaution - but 
which is perhaps the most important - 
is to decouple the ± 15V supplies with 
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Fig. 5. Two sets of amplitude -frequency response curves can be generated by the 
circuit with S2 open circuit (a) and with S2 closed (b). Corresponding cut curves are 
symmetrical about log. frequency axis. 
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0.11.LF capacitors. Such decoupling is 
very important with high bandwidth 
devices like the LM318, and if any in- 
stability problem's are experienced, they 
can almost certainly be traced to this 
cause. On the prototypes it was found 
helpful to connect a capacitor directly 
between the supply lines in addition to 
the normal practice of decoupling be- 
tween each supply line and ground, and 
the capacitors should of course be sited 
as close as possible to the ICs. In spite of 
the impression which may have been 
gained from these remarks, I was plea- 
santly surprised by the high stability of 
the prototypes, and there is no reason to 
suppose that such results cannot be 
obtained consistently if standard layout 
practices are followed. 

Performance details of the circuit are 
given in Figs 4 and 5. These graphs have 
all been obtained for a centre frequency 
a / tar of 1kHz, but the performance for 
any other frequency in the audio band 
can be obtained by appropriately shift- 
ing the log. frequency axis. Only the 
boost curves are shown; the correspon- 
ding cut curves are symmetrical about 
the log. frequency axis. Fig. 4 shows the 
effect of varying the Q control when the 
boost /cut control is at maximum boost, 
and gives an idea of the very wide range 
of equalization curves which can be 
generated by the circuit. The centre - 
frequency gain remains independent of 
the Q control setting as the boost /cut 
control is varied, but the effect of the 
boost /cut control on the frequency res- 
ponse is not as straightforward as might 
be imagined. Fig. 5(a) shows the effect 
of the boost /cut control when R20 is set 
for a Q of 3, from which it can be seen 
that the Q is reduced as the control is 
rotated toward its centre ( "flat ") posi- 
tion. By a simple 'modification to the 
circuit, however, it is possible to 
generate the curves shown in Fig. 5(b), 
where the shape of the response- 
remains relatively constant as the 
boost /cut control is varied. The reason 
why these two families of curves can be. 
obtained may not be intuitively 
obvious, but it can be explained by the 
following analysis. 

It has already been shown that the 
system transfer functions at full boost 
and full cut are given by -(1 + G) and 
-1/(1+ G). At intermediate positions of 
the boost /cut control R10, both forward 
(boost) and feedback (cut) signals will 
pass through the filter. Let the fraction- 
al rotation of R19 be represented by x, 
such that at full boost x = 0 and at full 
cut x =1 (see Fig. 1). Resistor R19 will 
act as a potential divider for the two 
signals, so the forward signal contribu- 
tion to the transfer function will be 
-(1 +(1 -x)G), and the feedback con- 
tribution will be -1 /(1 +xG), which 
yields the system transfer function - 
(1 +(1- x)G) /(1 +xG). This reduces to 
the forms previously given for x =0 and 
x =1, and to -1(flat) when x = 0.5. Gain 
G can be written as AN /D, where N and 
D are the numerator and denominator 
terms of G, and A is the centre- 
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frequency gain through the entire filter 
pathway (including the AO term, defined 
previously), which is equal to 10 in the 
present circuit. The system transfer 
function now becomes 

-(D + (1-x)AN)/ (D + xAN). 

Setting w to 1 for convenience, we have 
N = s/Q and D = s2 + s/Q + 1. 

We are now in a position to explain 
the curves in Fig. 5(a). When R19 is close 
to the full boost setting, x is close to 0. 

As x increases (R19 rotated away from 
full boost), the numerator of the 
transfer function is reduced, but since A 
is large this reduction will be small 
compared to the increase in the de- 
nominator. Thus when x is close to 0 the 
transfer function can be approximated 
by -AN /(D +xAN), which is to say 
that as R19 is rotated away from the full 
boost position, the change in frequency 
response can be accounted for primarily 
by a change in the pole positions. The 
denominator of the transfer function is 
s2 + (1 +xA)s /Q + 1, so the effect of 
increasing x is to reduce the Q to a new 
value Q', equal to Q /(1 +xA), which 
explains the curves in Fig. 5(a). An 
analogous argument can of course be 
developed to explain the symmetrical 
form of the corresponding cut curves 
when x is close to 1. 

Whether or not the behaviour in Fig. 
5(a) is desirable is a debatable point, but 
fortunately one can have it both ways! 
Suppose the feedback end of R19 is 
grounded instead of being connected to 
the output of IC2. The circuit will now 
only boost, and the transfer function 
will be - (D +(1- x)AN) /D. Since A is 
large, the transfer function can be 
approximated by -(1- x)AN /D except 
when x is close to 1, so the major effect 
of changing x is now to change the 
centre -frequency gain without affecting 
the Q. The response curves obtained 
under these conditions are shown in 
Fig. 5(b). 

There are several ways of modifying 
the circuit to obtain these curves, and 
the method used is to some extent a 
matter of personal choice, but here are 
three! First, changeover switches could 
be used to ground one or other end of 
R19 to obtain either the boost or cut 
curves. Second, the gain of IC3 could be 
made variable, when the curves in Fig. 
5(b) would be obtained with R19 at 
maximum boost. The third possibility is 
my personal favourite, and I have indi- 
cated it on the circuit diagram (Fig. 3). 
This is to use a centre -tapped control for 
R19 (I really most apologise for continu- 
ally recommending obscure poten- 
tiometers!) and to ground the tap via S2 
to obtain the Fig. 1(b) curves. The ad- 
vantage of this method is that the 
boost /cut setting is determined only by 
the control setting, just as before, 
although the control law will be 
changed.. As will be appreciated from 
the change in the form of the transfer 
function, the centre -frequency gain will 
approach 0dB less rapidly as the control. 
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State -variable filters 
Although the present circuit uses 
the state -variable approach to pro- 
vide only a bandpass filter, high - 
pass (HP) bandpass (BP) and low - 
pass (LP) outputs are available 
simultaneously, as indicated in the 
accompanying derivation. Note 
that the basic form of the transfer 
function is quite simple, and the 
final expression is relatively cum- 
bersome only because of the form 
of the a1 and a2 coefficients. The 
derivation 'also shows more clearly 
how it is possible to change the Q 
independently of the centre - 
frequency gain. Since a2 = 1 /Q, we 
merely have to vary at and a2 
together, which is achieved in the 
present circuit by a variable resis- 
tor (R20) to ground from the al and 
a2 summing point. This obviously 
requires that the two signals go to 
the same amplifier input, and since 
the a2 coefficient must be positive, 
a1 has to be as well. If this facility is 
not required, a1 could of course be 
either positive or negative. 

A further advantage of the state - 
variable approach is that it can 
provide any second -order function, 
although this has not been ex- 
ploited in the present circuit. The 
HP, LP and BP outputs are summed 
by a further amplifier (see ref. 4 for 
the system transfer function), 
which allows the corresponding 
reject functions to be synthesised. 
By making the appropriate coef- 
ficients variable, it would be pos- 
sible to generate a continuous 
range of bandpass and band reject 
functions within the filter itself, 
rather than by changing the posi- 
tion of the filter within an amplifier 
feedback loop as in the present 
circuit. There may not be much to 
choose between the two methods, 
but I preferred the feedback loop 
method because it can be used with 

Input 

any kind of filter, and any number 
of filters can be placed within a 
single feedback loop as shown in 
Fig. 6. It also allows the choice of 
two sets of frequency response 
curves (see Fig. 5), which may not 
be so easy to arrange by the other 
method. 

BP=HP x -1 /R5C,S, where S =j(.4 

LP = BP X -1 /R6C2S = HP x 1 /R5C,R6C2S2 

HP =a1 x input +a2 x BP-a3 x LP 

a1 x input =HP-a2 x BP+a3 x LP= 

a2 a3 
HP 1+ 

HP input - a, 
a2 a3 

1+R5C1S+ 
R3C1R6C2S2 

a,R5C1R6C2S2 

R5C,R6C2S2+a2R6C2S +a3 

Referring to Fig. 2, the a coefficients are 

R2(R3 +R4) R1(R3 +R4) R3 
a, (R, +R2)R4 ' a2 (R, +R2)R4 ' 

a3 
R4 

Thus the complete highpass transfer 
function is 

HP R3(R3 +R4) 
input (R, +R2)R4 

R5C1R6C2S2 

R,(R3 + R4) R3 
R5C1R6C2S2 + (R, +Rz)R4 R6CZS 

R4 

The bandpass and lowpass transfer 
functions are obtained by multiplying 
the high -pass transfer function by 
-1 /R3C,S and l /R5C1R6C2S2. 

When RSC, =R6C2, a2 =1 /Q. 

+a2 

+ a1 

c, 

R1 - R4 R5 

E 
( See Fig.2) 
_a3, 

o 
HP 

is rotated towards its midpoint when 
the centre tap is grounded. Well, you 
can't have everything! 

This effect can be reduced, however, 
by connecting a 1k12 resistor between 
the slider of R19 and ground when the 
centre tap is grounded, which will mean 
using a double -pole switch for S2. The 
compensation is not exact, but it 
reduces the worst -case centre- 

frequency mismatch to below 3dB. The 
ultimate solution would be to replace 
R19 by two parallel chains of resistors, 
one of which is grounded at the centre, 
and to select a point along one or other 
chain by a multiway switch. The resis- 
tor values would be chosen to obtain 
equal dB steps between the switch 
points, and it would probably be much 
quicker to determine the correct values 
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by measurement than by calculation! 
We can now consider the remaining 

aspects of circuit performance. When 
LM318 devices are used, the distortion is 
extremely low, and it was difficult to 
make any reliable measurement at 
midfrequencies. For a + 20dBm (22V 
peak -to -peak) output signal at 20kHz, 
however, I managed to obtain a value of 
0.015%, but this fell rapidly as the signal 
level was reduced. In general, the con- 
trol settings affected the distortion only 
insofar as they changed the output 
signal level. This excellent performance 
is a result of the very high bandwidth 
(15MHz) and slew rate (70V /µs) of the 
LM318, but there is sufficient latitude to 
allow the use of other devices for many 
applications. 

The best alternative devices are the 
various families of f.e.t. input high 
bandwidth operational amplifiers, and 
the circuit performance was also evalu- 
ated with one of these, namely the 
Fairchild µAF356, which has a 5MHz 
bandwidth and 15V /µs slew rate. Using 
this device throughout, the distortion 
for a + 20dBm output at 20kHz rose to 
0.05 %, and when the Q was increased at 
high centre frequencies, the centre - 
frequency gain also increased slightly - 
an effect not observed with the LM318. 
Device substitution showed that the 
effect, which occurred only at high Q, 
originated at IC4, and most of the extra 
distortion was generated by IC3. Both 
the LM318 and the µAF356 have an 
input voltage noise of around 15nV 1/Hz 
at midfrequencies, but the µAF356 may 
be slightly quieter since its input cur- 
rent noise is lower. I have not given any 
noise specification for the circuit, since 
the amplitude and frequency content of 
the noise will be greatly affected by the. 
control settings, and to quote one or 
two blanket values could be misleading. 
However, I have tried to keep circuit 
impedances below 10kS2 wherever pos- 
sible in order to keep the noise down to 
a level where it should be dominated by 
that of the ICs. 

As mentioned previously, the circuit 
could be made more compact by the use 
of dual or quad i.cs. A possible i.c. is the 
Texas TL074 series, but the bandwidth 
is only 3MHz, which will limit the per- 
formance at high frequencies. By the 
time this article appears, however, a 
wider range of quad devices may have 
become available. 

Many applications will call for the use 
of more than one equaliser section, and 
the sections can be combined in two 
ways. The easier method is to connect 
them in series, and if the connection is, 
permanent the buffer stage ICI can be' 
omitted from the subsequent sections. 
This approach is best suited for a 
modular design, as it allows each sec- 
tion to be used independently. The other 
method is for the filter sections to be 
connected in parallel (as for a graphic 
equalizer), where IC3 -IC6 and all the 
controls are duplicated, but share the 
same ICI and IC2. The circuit configu- 
ration must be changed, however, to 

allow the filter outputs to be combined, 
and the modified circuit is shown in Fig. 
6. Circuit ICZ is now a virtual -earth 
mixer, which can sum any number of 
filter outputs without interaction, but to 
achieve this the outputs have to be sent 
to the inverting instead of the nonin- 
verting input of IC2, so we need to make 
a compensating phase reversal in the 
filter path. In theory, this could be done 
by moving the filter input connection 
from the noninverting to the inverting 
input of IC4, but we would then lose the 
interaction which allows the Q to be 
varied independently of the centre - 
frequency gain (see appendix). The 
solution adopted is to rewire IC3 as an 
inverting amplifier, which has the mi- 
nor disadvantage that the gain of this 
stage will interact slightly with the 
setting of R19, but the effect will make 
no difference in practice. Each filter 
section can be switched out indepen- 
dently as shown in Fig. 6, or they can be 
switched out together by a single switch 
between the common ends of the R5 
resistors and the inverting input of IC2. 

How does the circuit sound? My ad- 
vice is to build it and find out! At low Q, 
the response can be corrected over a 
large frequency range by as few as two 
stagger -tuned sections, and in this 
mode the circuit is a very useful "shelf' 
filter. As the Q is increased, the circuit 
becomes more like a graphic equalizer, 
and ultimately resembles a musical in- 
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strument! A wide variety of special 
effects can be created by tuning one or 
two high -Q sections up and down the 
audio band, and at high Q the circuit 
also becomes a useful notch filter. 
Obviously this design is too complex for 
it to pose a significant threat to the 
popularity of the Baxandall tone con- 
trol, even though it is a lot more ver- 
satile. But if you really prefer the mode 
of action of the Baxandall circuit, don't 
worry - this design will give quite a 
reasonable approximation to it if you 
tune one section to each end of the 
audio band and set them both to mini- 
mum Q. Now all you have to do is to 
label one control bass and the other one 
treble. Well, I told you it was versatile! 
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50 years of "Empire" 
broadcasting 
Each year the calisign of the late Gerald 

'Marcuse, G2NM, is re- activated by the 
Chichester club to commemorate the 
many facets of his remarkable 
pioneering activities that extended over 
the period from about 1912 until his 
death in 1961. This year the event 
emphasised that it was Marcuse who 
during the period 1927 to 1929 provided 
the first series of broadcasts from the 
UK aimed at listeners in many parts of 
the "British Empire." These began in 
September 1927 some months before the 
first experimental BBC service from 
G5SW at Chelmsford and several years 
before the official start of the old BBC 
"Empire Service" in December 1932. 
Wireless World played a prominent 
part in campaigning for the broadcasts, 
against BBC opposition. 

With Post Office permission, Marcuse 
broadcast daily from his home in 
Caterham, Surrey, including concerts 
and song recitals from a "studio" set up 
in the home of Percy Valentine and also 
unofficial relays of BBC medium -wave 
programmes. Even full -sized orchestras 
were fitted into the studio and many 
well -known musicians and singers took 
part. "Outside broadcasts" included 
bird songs from his garden and it was 
the G2NM broadcasts that first enabled 
listeners in many parts of the world to 
hear Big Ben. With a 100ft mast and 
Zepp aerial he ran about 1.5kW on 
32.5m and the station was well received 
in many parts of the world until Post 
Office permission was withdrawn in 
1929 and the role of Empire broadcas- 
ting was left to G5SW. 

A British Oscar? 
Almost a decade ago an attempt was 
made by a number of British amateurs 
to plan the construction of an amateur 
satellite for inclusion in the Oscar series 
( "Project Trident "). Although little 
came of these proposals, the idea has 
been revived, this time with the 
emphasis on providing the more tech- 
nical amateurs with an experimental 
facility rather than a purely com- 
munications aid. The project is being 
formulated jointly by the University of 
Surrey UOS -AMSAT group and 
AMSAT -UK and will be run by the 
university's Spáce Studies Research 
Group, relying on support from indust- 
rial and research organisations and with 
the aim of establishing AMSAT -UK as a 
flight hardware group in its own right. 

A number of suggestions on useful 
experimental facilities that could be 
included in such a satellite have been 
formulated, including the provision of 
real -time information for h.f operators 
on the state of the ionosphere by using 
h.f beacons as "topside sounders." It is 
also hoped that WARC 1979 will make 
provision for amateur satellites to carry 
beacons on microwave bands including 

10 GHz. Martin Sweeting, G3YJO of the 
University group emphasises however 
that as a first venture the spacecraft 
would have to be kept simple and power 
consumption of all experiments might 
need to be restricted to an average of 5 
or 10 watts. 

WARC 1979 
Although for most countries official 
proposals for frequency allocations to 
be formulated at the World Administ- 
rative Radio Conference next year still 
seem to be in a state of flux, radio 
amateurs have welcomed the news that 
the latest US proposals (although not 
necessarily representing final American 
policy) include three new amateur 
bands at 10, 18 and 25 MHz - 10.1 to 
10.2 MHz, 18.068 to 18.162 MHz and 
25.11 to 25.21 MHz - and in general 
represent an attitude favourable to the 
hobby. However, it is recognized that 
since the creation of the three separate 
ITU "regions" in 1947, amateurs in Re- 
gion 2 (the Americas) have enjoyed 
significantly more favourable alloca- 
tions than those in Region 1 (Europe 
and Africa) where European delega- 
tions have often proved among the most 
hostile to amateur allocations. The 
Home Office report "Preparation for the 
WARC 1979" (see July issue, News) 
notes that the decreásed reliance on h.f 
for international fixed service com- 
munications makes it possible to con- 
sider additional frequencies for various 
categories of users, including radio 
amateurs. 

Spotty sun 
Solar activity - and consequently 
maximum usable frequencies - con- 
tinue to run ahead of predictions. This 
points either to an extremely high peak 
of activity during 1980, possibly even 
exceeding the remarkable Solar Cycle 
19 peak of 1958 or to the peak being 
reached earlier than 1980. With several 
h.f daylight radio blackouts this year, 
with transequatorial paths extending 
up to u.h.f. and the many auroral events 

(averaging almost one day in three), it 
may well appear that we are already 
approaching peak conditions. Chris 
Bartram, G4DGU, however believes 
that the considerable number of 
144MHz TE -mode contacts reflects the 
greater number of well -equipped 144/. 
432MHz amateur stations resulting 
from Oscar satellite operations. 

In brief 
In an article in the UK FM Group (Lon- 
don) newsletter, Kris Partridge G8AUU 
proposed the introduction of 12.5kHz 
channel spacing in place of the current 
25kHz in the f.m simplex and f.m. 
repeater sections of the 144MHz band 
(145.0 to 145.837 MHz). This year's 
RSGB National Mobile Rally is at 
Woburn Abbey on August 6 ... Arthur 
Milne, G2MI, read his 1000th GB2RS 
news bulletin on May 7 ... The Home 
Office has resumed licensing of the 
"Phase 3" u.h.f. repeaters and will also 
consider applications for experimental 
repeaters on microwave bands although 
additional v.h.f. repeaters are still ex- 
cluded ... Special event "v.h.f. /u.h.f." 
stations, with the prefix GB8, are being 
licensed by the Home Office through 
the RSGB . . . British amateur 
(maritime) licences for stations on 
board ship are no longer restricted to 
crystal control on h.f. bands . . . A 
beacon station, W6IRT, at Hollywood, 
California on 28.888MHz has been 
licensed for 6 months by the FCC ... 
The International Amateur Radio 
Union is sponsoring a special amateur 
radio training . course in Colombo, Sri 
Lanka with instructors from West Ger- 
many ... Over 70 West German amat- 
eurs are operating on 10GHz. Activity is 
also reported from East Germany, 
Switzerland and Luxembourg ... REF 
reports that 7 repeater stations (144 
MHz) are in operation in France, 5 are 
undergoing tests; 5 are in construction; 
and 4 in the planning stage. Output 
ranges up to 100 -watts and heights 
above sea level to 1,200 metres... 
According to Pierce Healy, VK2APQ in 
"Electronics Australia," an experimen- 
tal amateur moonbounce installation of 
the University of Woolongong was 
wantonly damaged by vandals early 
this year. The station ( "Project Dapto ") 
has been built up over the past 8 years 
and may now have to be moved elsew- 
here ... Evening classes for those 
taking the Radio Amateur's Examina- 
tion in December or (with the new 
syllabus and with multi- choice ques- 
tions) in May 1979 are being run in 
many parts of the country with enrol- 
ment during early September. Enquiries 
should be made at local adult education 
centres ... Yukon, Canada is to use the 
prefix VY1 ... The Yeovil Mobile Rally 
is to be held at the STC /ITT Social 
Centre, Brixham Road, Paignton, De- 
von, on August 27. 

PAT HAWKER G3VA 
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Model TCSU1 Soldering Station 

65 

OTC 35watt - 

The TCSU1 soldering station with either the XTC 
50 watt - 24 26 volt soldering iron or the OTC 35 watt -- 
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 gá00 recovery time 
The temperature control stops them from over -heating 
the 'fail-safe electronic circuit provides protection 
wen il the thermocouple fads 
TCSUt soldering station £52.65. XTC and CTC irons 
E14.85 inclusive of VAT and P 8P 

Model CX- 17watts 

a miniature non' with the element enclosed lust in a 

ceramic shaft then in a stainless steel Virtually leak. 
tree Only 7',, long Fitted with a 3-32 bit 
£4.15 inclusive of VAT and P &P Range of 5 other bits 
available Rom 'r down to 3/64 

jX2 odel 5 - 25watts 

A general purpose iron also with a ceramic and steel 
shaft to give you toughness combined with near-pettect 
insulation Fitted with 1 '8 bit and priced at E4.15 
inclusive of VAT and P &P Range of 4 other bits 
available 

Model SK3 Kit Model SK4 Kit 

pin -point 
quicKly &effIcienty 

wit 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. 

Mayflower House. Armada Way. Plymouth. Devon Tel: 0752 67377/8 Telex: 45296 

Contains both 
the model 
CX230 
soldering iron 
and the stand 
ST3 Priced 
al £5.99 
inclusive of 
VAT and P &P 
It makes an 
excellent 
present for the 
radio amateur 
modelmaker 
or hobbyist 

WW -080 FOR FURTHER DETAILS 

With the 
model 
X25/240 
general 
purpose iron 
and the ST3 
stand this 
kit is a must 
for every 
toolkit in the 
home Priced 
at £5.99 
inclusive of 

VAT and 
P &P 

Model MLX Kit 
This kit contains a 15watt 
miniature soldering iron com- 

plete with 2 spare bits a coil of 
solder a heat sink and a booklet 

How to solder Priced at E6.48 inclus 
Ve of VAT and P 8P 

Model SKI Kit 
The soldering iron in this kit 
can be operated Irom any 
ordinary car battery It is fitted 
with 15 feet flexible cable and 
battery clips Packed in a strong 

L....plastic envelope rl can be left 
in a car a boat or a caravan. 
ready for soldering in the field 

Price E4.83 inclusive or 

VAT and PSP 

o_______ 
Please send the following 

I 
IPlease send me the Antex 

I colour brochure 

I I enclose cheque /P.O. /Giro No. 258 1000 

Name 

Address 

IAntes 
Ltd. Freepost, Plymouth PL1 18R 

Tel. 0752 67377 w w y 7R 
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The most economical, co 
and ó 
convenient 
breadboards 
on the 
market! 
They are the PROTO- BOARD' PB -6 and 
PB -100 solderless breadboard kits. 

Buy them, and you are only minutes away 
from the first circuit. 

Contacts are made from non -corrosive 
nickel -silver alloy, and are reliable for 
more than 10,000 insertions. 

Contact resistance is a mere 0.4 mn, 
insertion force is typically 3ozs per lead, 
and interterminal capacitance is typically 
less than 5 pF. 

The kits are a must for experimental and 
development work in digital, audio, RF, 

video and beyond. 

Resistors, capacitors, transistors, DlP's, 
LED's, transformers, pots, jumpers and 
any other component with leads between 
0.015 "and 0.032 "will fit the contacts. 

You can run circuits well beyond the 
recommended ambient operating 
temperature (100 °C) if you wish, 
because the plastic used in the 
PROTO -BOARD is rated to over 200 °C. 

The kits come complete with instruction 
manual, assembly hardware, binding posts, 
non -scratch feet and the appropriate 
number of preassembled sockets and 
bus strips. 

The sooner you order, the sooner you'll 
have that first circuit operating. Proto E ;oai d no.100 

C_r-sG OORTNERTRL EEONLTIEf OORfORET1O11 

THE PB -6.630 SOLDERLESS CONTACTS. TAKES UP TO SIX 

14 -PIN DIP'S.OR EQUIVALENT IN LARGER AND SMALLER IC'S 

FOUR 5-WAY BINDING POSTS. 6" x 

ONLY COSTS £11.01 

THE PB -10U. 760 SOLDERLESS CONTACTS. 
TAKES UP TO TEN 14 -PIN DIP'S. 

OR EQUIVALENT IN LARGER AND SMALLER IC'S. 
TWO 5 -WAY BINDING POSTS. 6" x 4.5" 

ONLY COSTS £13.82 

Ring us (01- 8900782) with your Access, 
Barclaycard or American Express number 
and your order will be in the post that night. 
Alternatively, send a cheque, or postal 
order (don't send credit cards!) and it 

still only takes a few days. 
Otherwise ask for our complete catalogue. 
Our prices include VAT (8 %) and postage. 
All prices and specifications correct at the 
time of going to press. 
CONTINENTAL SPECIALTIES CORPORATION 

CONTINENTAL SPECIALTIES CORPORATION (UK) LTD. . SPUR ROAD. NORTH FELTHAM TRADING ESTATE. FELTHAM. MIDDLESEX TW14 OTJS ELEPHONE 01- 8900782. 

REG IN LONDON. 1303780 VAT NO. 224 8074 71 TRADE MARK APPLIED FOR ' CSC (UK) LTD 1977. DEALER ENQUIRIES WELCOME. TELEX. 8813669 CSCLTD 

WW -022 FOR FURTHER DETAILS 
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Trends in microprocessors 
An analysis of types now available on the market 

by David A. Russell, B.Sc. Computer Technology Ltd 

Since the last survey of microprocessors 
in Wireless World (December 1975 
issue) a great many new devices with a 
wide range of capabilities have been 
introduced. This article provides a 
background to the current situation and 
discusses in general terms the directions 
that developments seem to be taking. 

THERE are a number of starting points 
that could be considered when attem- 
pting to categorise the available de- 
vices, such as word width or techno- 
logy. My own preference is to start from 
the product /market situation and de- 
termine where in the cost, performance 
and volume spectra the product will be. 
High volume, cost -sensitive applica- 
tions will generally use a completely 
different type of microprocessor system 
from that used in a high performance, 
low volume application, even if both 
systems use 8 -bit words. See Fig, 1, an 
adaptation of some information pro- 

4 -, 8- and 16 -bit single 
chip microcomputers 

Chips Quantity 
per annum 

1 5k -1M 

8 -bit chip sets 2+ 1 -100k* 

8 -, 12- and 16 -bit 3 1 -10k 
general - purpose systems 

16 -bit high -performance 10 1 - 1k 
systems 

2- and 4 -bit slices 30 1 -100 

*Except automotive market 

Fig. 1. Application markets related to 
types of microprocessors and relative 
memory capacity. 

Explaining diagrams Fig. 4 onwards 
hi the diagrams, the rectangles drawn in 
thin lines are functional blocks, while 
the areas enclosed by thick lines 
represent actual chips. Where a func- 
tional block protrudes outside of a thick 
line, this means that extra logic, exter- 
nal to the chip, is required to take full 
advantage of the facilities available. 
Shaded areas imply that the part uses an 
interface specific to the microprocessor. 

duced by Intel. Also, the memory and 
i/o requirements vary considerably, and 
this affects, for example, the type of 
memory used and the design of the i /o. 

Before considering the details of the 
various configurations, it is worth 
looking at the costs of minimum sets of 
basic l.s.i. parts typically used in various 
microprocessor systems (see Fig. 2). The 
wide range of performances is reflected 
in a similarly wide spread in costs; it will 
be appreciated that, in practice, there 
are overlaps between the various cate- 

gories shown. These costs do not in- 
clude any allowance for overheads such 
as translators or buffers and drivers, 
printed circuit boards, power supplies 
and so on. Also, the quantities are 
assumed to relate to the application; for 
example, the minimum order quantity 
for single chip microprocessors is 
typically 1000 -5000 pieces because they 
use mask -programmed r.o.ms., whereas 
100+ volumes are shown for the high 
performance bit slice systems. 

At the design stage, the integrated 

Low -end market 

Vending machines, petrol pumps, 
appliances, scales 

power tools, programmable controllers, 
home heating/ 

cooling systems, 
security systems, cash registers 
voting machines 
portable data entry milking machines 

Midrange market 

Instrumentation, 

High -end market 

traffic control, general -purpose terminals, 
copiers /duplicators, word processor, minicomputers, 

process control 
arcade games, numerical control, general - purpose computers 

POS programmable calculators, real -time control, 
Itelephone switching systems 

256 512 1K 2K 4K 8K 16K 32K 64K 128K 25í,K 

Relative memory size (bytes) 

_ Cost critical Cost important Cost less important 

Real time processing 

Efficient control architecture 

- Bit manipulation 

- Decimal capability 

- Timing control 

- Tightly- coupled i/o 

- Few peripherals 

-0 ram 

O Batch 
processing 

o High throughput architecture 

- Interrupt 

- d.m.a. 

- Relocatable programmes 

- Intelligent i/o 

- Many peripherals 
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2 5 
1977 1978 1979 1980 1981 

Fig. 2. Costs of l.s.i. parts used in 
microprocessor systems showing the 
falling trend over a number of years. 

circuit manufacturers face specific 
trade -offs between costs and chip size, 
gate packing density, gate delays, 
power dissipation and package pin 
counts. To meet the requirements of the 
wide spectrum of applications the 
manufacturers are obliged to produce a 
range of products having differing 
implementations of the hardware func- 
tional blocks in a microprocessor sys- 
tem, depending on cost, performance, 
instruction set and flexibility (expand- 
ability) objectives. I shall illustrate this 
in the diagrams by using a standard 
format for the functional blocks (thin 
lines) and "overlaying" the actual chip 
functions (thick lines). 

The blocks generally include pro- 
gramme memory (r.o.m., e.p.r.o.m., or 
r.a.m.); data memory (r.a.m.); 
peripheral interface logic (general pur- 
pose or specific to a particular 
peripheral); timers (hardware timers are 
tending to replace software loops) and 
interrupt or test inputs. For high speed 
peripherals, a direct memory access 
facility is often included. These func- 
tions usually connect to the micro- 
processor unit (m.p.u.) via a common 
bus, and a clock generator and timing 
circuitry will control transfers across 
the bus. 

Within the m.p.u. there will be an 
arithmetic logic unit (a.l.u.); the wor- 
king registers (available to the pro- 
grammer); internal registers (e.g. tetn- 
porárily storing the current instruction 
or the next address); a control r.o.m. or 
equivalent logic, and instruction decode 
and sèquencing logic (see Fig. 3). The 
established 6800 family is an example of 
a system in which the m.p.u. and the 
other functional blocks are provided by 
individual packages and the system is 
expanded by connecting more memory 
or i/o chips onto the bus. 

Single chip microprocessors 
The i.c. manufacturers seem to be 
agreed that a single chip microproces- 
sor is a device that contains all the 
essential functional blocks (r.o.m., 
r.a.m., m.p.u., i /o, timer) to allow it to be 

costs 
for 

100+ 

1000+ 

1 -5K+ 

decode 
sequencing 

working 
registers 

data 
memory 
(r. a.m.) 
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control 
r.o.m. or 

equivalent 
logic 

internal 
registers 

bus 
interlace 

irsterrupt 
control 

d m. o. 

control 
peripheral 
interface 

address bus 
additional y store, 

I 

data peripheral `- select-^ bus interfaces, 
lines timer counters 

etc. 

prgmable 
timer 

peripheral 
interface 

1 i t 
Fig. 3. Typical arrangement of functional blocks in a microprocessor unit. 

ca) 

8-bit e.g 6601 

rom 
128 

ro m 
2K 

8 
i/o 

5 1/0 
timer 
serial 

18 1/0 
exp 

at 8,8 

Fig. 4. Examples of single -chip 
microprocessors: (a) the 4 -bit TMS 1000, 
and (b) the expandable 8 -bit 6801. 

used in low cost, high volume applica- 
tions such as microwave ovens, 
washing machines and electronic 
games. One can identify two basic types 
available: first, very low cost, non - 
expandable microprocessor chips, with 
fixed capacity of memory and i /o. These 
are devices like the 4 -bit TMS1000 
(Texas), the 8 -bit 3870 (Fairchild, Mos- 
tek) and the more recent 8 -bit 8021 
(Intel), see Fig. 4(a). Because the appli- 
cations are very cost -sensitive, the 
manufacturers are producing variations 
on the theme to meet particular 
requirements, with extra r.o.m. or i/o on 
larger chips, and, in the case of Intel's 
8022', they have integrated much of the 
external logic normally required in 
microwave oven applications by in- 
cluding a two -channel analogue multi- 
plexer and an analogue to digital con- 
verter on the chip. Intel say that this' is 
the first of a number of 802X parts that 
will be designed for specific high 
volume applications. 

The second type of single chip micro- 
processor is expandable, allowing the 
use of more memory and /or i/o than is 

(h) 

8 -b't 

40 pin 

e g 8049 

rom rom 
128 2K 

40pin 

timer 
12 Uo count 

r ono 
e prom 

I 2K I 

SSS= 
16 i/o 

40pn 

Fig. 5. Examples of two -chip set 
microprocessors: (a) the 8 -bit 6802 and 
(b) the expandable &bit 8049. 

included on the basic chip. This would 
also be useful where the design requires 
both r.o.m. and e.p.r.o.m.; the e.p.r.o.m. 
would allow specific customer variants 
to be produced, while the main pro- 
gramme would be in r.o.m. to reduce 
cost. Examples are the 8048 and 8049 
families (Intel), 6801 (Motorola)2, Z8 
(Zilog) and 9940 (Texas). See Fig. 4(b) 
and 5(b). Some of these types are avail- 
able with serial i/o for distributed pro- 
cessing, and in due course versions with' 
e.p.r.o.m. rather than r.o.m. should be 
increasingly available, allowing low 
quantity applications to use single chip 
microprocessors. Minor variants of 
these microcomputers can be used as 
peripheral controllers on microproces- 
sor systems such as the 8080, 6800 and 
Z80. Examples are the 8041 universal 
'interface (u.p.i., Intel) and the 6801E 
(Motorola). 

It is interesting to consider that the 
performance of the faster types of 
microprocessors exceeds that of the 
early 8 -bit microprocessors, such as the 
8080 and 6800, even though the faster 
devices contain so much extra logic! 
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Two -chip expandable systems 
Another approach for obtaining 
flexibility is to base the system design 
on chips that split the minimum system 
into two packages and can be expanded 
by the addition of bus -compatible de- 
vices. The longest established example 
is probably the F8 (Fairchild). Others to 
consider are the 6802 (m.p.u. and r.a.m.) 
used with the 6846 (r.o.m., i/o and 
timer) from Motorola, the 6500 series 
m.p.us used with r.o.m., r.a.m., i/o and 
timer chips from M.O.S. Technology, 
and similar systems for the National 
Semiconductor SC /MP and Signetics 
2650 (see Fig. 5(a)). More recently "cut - 
down" versions of single -chip micro- 
processors have been made available, 
such as the 8035, which can then be used 
with r.o.m., i/o combination chips or 
e.p.r.o.m., i/o chips from Intel. 

As can be seen, with the introduction 
of the combination memory -and- 
peripheral chips, the various single chip 
microprocessors and the m.p.u., i/o and 
memory combinations, the designer has 
plenty of scope if r.o.m. based systems 
are required. The choice is more limited 
if e.p.r.o.m. is needed, but this situation 
should improve during early 1979. 

8, 12 and 16 bit general purpose 
microprocessor systems 
There are various situations where the 
previously mentioned systems would 
not be appropriate. For example, if 
greater performance is required or if 
large amounts of r.a.m. are to be used, 
such as in intelligent terminals or deve- 
lopment systems, the familiar micro- 
processors such as the 8085, 6800, Z80 or 
9980 would probably be the next types 
to consider (see Fig. 6). The families 
generally included selected high speed 
versions, with the manufacturers leap - 
froggin, each other as new devices are 
introduced. The 8085A -2 and Z80A 
seem to be the fastest available at the 
moment (it depends on who is running 

8 -bit e g 6809 

rlalm 

1K 

rom 
e prom. 

4K 

16 

i/o 

89 
e g TMS 9980 

n ra.m 
I 1K 

cR 

4h 

14 

16-bit 

I/o 

interrupt 

8 

timer 
count. 

/o 
+ 

interrupti 

e.g. PACE CP 1600 

1"1 I1' .... ... 

. . 
Fig. 6. Examples of general -purpose microprocessors: (a) the 8-bit 8085, (b) 
the 8 -bit Z80, (c) the 16 -bit TMS9980 and (d) the 16 -bit PACE or CP1600- 

the benchmarks as to which wins!). 
They will shortly be challenged by the 
68092 (Motorola) which, like the Z80, 
has a large instruction set and extended 
register set, some features of which are 
described below (see Fig. 7). 

The applications where these more 
powerful devices are used will often 
involve interfacing to a variety of 
peripherals, and the recent and con- 
tinuing developments in peripheral 
controller chips are significantly 
reducing the design complexity, costs 
and chip counts incurred. Devices like 
s.d.l.c. /h.d.l.c.* chips, floppy disc con- 
trollers, and c.r.t. controllers can 
replace a whole board of t.t.l. m.s.i. 
logic. Some of the more recent 
peripheral controller chips are actually 
based on universal peripheral interfaces 
(u.p.i.), so that the specific require- 
ments of a high volume user can be 
taken into account by modifying the 
programme in the u.p.i. (e.g. the Intel 
8278 matrix printer controller). 

Another point to consider is that in 
some cases it is possible to use one 
manufacturer's peripheral chips with 
another's microprocessor, which may 

*Synchronous data link control /high level data 
link control. 

be useful where your own manufac- 
turer's device doesn't have the facilities 
required, or is not available. 

The new 16 -bit microprocessors 
There is a lot of activity in the 16 -bit 
microprocessors, with the 80863 (Intel) 
and Z8000 (Zilog) coming onto the 
scene and the MACS (Motorola Ad- 
vanced Computing System) in the de- 
sign phase, to join the existing devices 
such as the 9900 (Texas), F100C (Fer- 
ranti) and more recent 9440 (Fairchild). 
The 9440, 8086 and Z8000 are all claimed 
to have performances comparable with 
powerful minicomputers (i.e. Nova 
range, PDP 11/45 and PDP 11/70 with- 
out cache memory), and have very 
much larger instruction sets than most 
8 -bit microprocessors. In common with 
the 6809, the software features being 
emphasized by some manufacturers 
include the ability to use position inde- 
pendent code (which facilitates the use 
of r.o.m. libraries such as maths pack- 
ages, interpreters and so on), the 
availability of a large number of reg- 
isters, and instruction sets designed for 
array and repetitive operations, such as 
are required in compilers, editors and 
executives. 

16-bit eg.8086 2114-2 2332 (2732) 

8086 
r a T. 
2K JL 

rom. 
(e.p.r.o.m.) 

18`_ 
eg 

clock 
address 
buffer 
dota 
buffer 
control 
interrupt 

16 

16 
control I 8 8 

buffered system 
configuration 
( schematic) i/o 

timer 
count. 

minimum system address buffer dato buffer 

r.a m s r o. m's 

®juu rnji jn 
Illllil>IIÍ>111Í11 fif 

11111101 

peripheral 
controller 

control 

Fig. 7. High performance microprocessor systems: top, the 8 -bit 6809; below, the 16 -bit 8086 in the 
"minimum mode" and the "buffered mode ". 

peripheral 
controller 

interrupt 

20 
16 

control 
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Another feature of some units is the 
inclusion of hardware and software 
controls for use in multi- microprocessor 
systems. 

The 8086 and Z8000 are both able to 
address more than 64K bytes of 
memory, and to achieve the large ad- 
dress ranges both manufacturers use 
different configurations for small and 
large systems. The 8086 (1Mbyte ad- 
dressing) has a pin that is strapped to 
Vcc or ground to determine whether the 
"minimum mode" or "buffered mode" is 
selected, while the 5Mbyte version of 
the Z8000 will use a 48 -pin package 
instead of the 40 -pin package used on 
the standard version (see Figs, 7b, 7c). 
Whilst such large address ranges may 
seem out of place in microprocessor 
applications, with the rapidly increasing 
capacity of memory chips and the ad- 
vent of the r.o.m. libraries, addressing 
beyond 64Kbytes seems likely to be- 
come a useful feature in many applica- 
tions. 

Bit slice systems 
The bit slice families have been deve- 
loped as an extension to the existing 
Schottky t.t.l., e.c.l. and c.m.o.s. logic 
families, to combine the desirable per- 
formance characteristics and design 
flexibility of the logic families with the 
reduced costs and reduced package 
counts of 1.s.i. Various chips are avail- 
able that allow the designer to imple- 
ment the functional blocks within a 
processor, such as a.l.u. and registers, 
control p.r.o.m., microinstructions 
sequencer (which determines the next 
address of the p.r.o.m.) instruction de- 
code, and memory interface'. 

In the schematic examples shown in 
Fig. 8 using the 2901 family (Advanced 
Micro Devices) the a.l.u., registers and 
some control is implemented in 4 -bit 
slices, known as slice microprocessors. 
These can be cascaded to make a system 
of the desired word width; four of them 
are used to make a 16 -bit system. The 
microinstruction sequencing is control- 
led by a set of chips that are also 
cascadable 4 bits at a time, although 
recently a single -chip sequencer has 
been introduced (2912). 

The author 
David Russell graduated from 
Southampton University in 1969 and 
completed a sandwich course at A.E.R.E. 
Harwell the following year. In 1970, he 

joined CTL, starting in the Circuits and 
Memories group. After working with 
semiconductor memories and high speed 
logic families he moved into the Systems 
group and was involved in the design of a 

number of products including power sup- 
plies, peripheral controllers and switching 
units for ultra -reliable systems. More 
recently in the Product Group, in which he 

is now the company authority on micro- 
processors, he has been working in appli- 
cations using microprocessors in 
peripheral controllers, and has presented 
papers reviewing the microprocessor 
scene at several symposia in the last two 
years. 

`--r 
, 256x40 optional 

prO.m. pipeline 
register 

Fig. 8. Schematic showing the principle of bit -slice systems, here for example, 
29811, 2 x 2911, etc. 

1.111 ----- 

- J 

These systems can, for example, be 
used for emulating existing minicom- 
puters, or in the design of controllers for 
high speed peripherals such as rigid disc 
drivers5. The instruction set to be 
obeyed by the system is determined by 
the contents of the control p.r.o.m. The 
width of this is also in the hands of the 
designer, and may be in the region of 
28 -36 bits for small processors or 
peripheral controllers and 48 -60 bits for 
emulation of powerful minicomputers. 

The available families include the 
9400 (Fairchild); 745481 (Texas) 6701 
(Monolithic Memories) and the 10800 
(an e.c.l. system from Motorola), but the 
market leader is the 2901 family, which 
has been very widely second sourced. A 
recent addition is the 2903, a 4 -bit slice 
much like the 2901, except that more 
registers can be added onto the basic set 
via expansion ports and multiply and 
divide instructions are included. 

To improve the performance of bit 
slice systems, more powerful memory 
control chips are being introduced that 
include an a.l.u. and registers, dedicated 
to calculation of the next address, while 
the main 4 -bit slice microprocessor sys- 
tem continues with the current instruc- 
tion. (This arrangement is also used in 
the 8086 16 -bit microprocessor.) 

As for future improvements in per- 
formance, the basic (internal) cycle 
times of Schottky t.t.l. systems probably 
cannot be reduced much below 150ns, 
so some of the i.c. designers are turning 
towards the use of e.c.l. circuitry inside 
the slice family chips, while retaining 
s.t.t.l. or l.s.t.t.l.- compatibility by put- 
ting buffers on the chips6. 

An alternative that may become 
attractive to the minicomputer designer 
is to switch to using an e.c.l. bit -slice 
family to overcome the speed limita- 
tions of the other technologies, such as 
the 10800 (Motorola), especially as 
translators to s.t.t.l. bus systems are 
available, as are development systems. 

Conclusion 
When microprocessors were or- 
iginally introduced they were cheap, 
but slow and very basic, requiring a 
considerable amount of support logic 
around them. We are on the verge of a 

1 x 

new phase, where the microprocessor 
manufacturers can provide practically 
tailor -made I.s.i. systems, for example at 
the high volume, low cost end, using the 
application oriented single -chip micro- 
processors, and, for larger systems, 
using peripheral controller chips and 
standard r.o.m. packages with high 
performance microprocessors. With the 
steadily falling cost and increasing per- 
formance trends, the point will soon be 
reached where conventional uses of 
microprocessors will leave a lot of 
power to spare, and new and novel uses 
for them will be devised. 

A major problem the manufacturers 
now face is ensuring that designers are 
able to use the increasingly more 
powerful microprocessor in sufficient 
volume to justify the enormous cost of 
development. 
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Government conclusion - 
The advantages of citizens -band radio are more than 

outweighed by the disadvantages 
THE SUBJECT of citizen's -band radio was 
again raised in the House of Lords, on July 11, 
and again Lord Wells -Pestell made it clear 
that the Government had no intention of 
providing it in the UK. This time, however, 
his answers were far more relevant to the 
subject than they were last time (see News, 
July issue, p47). 

Prior to the debate, Lord Torphichen told 
Wireless World that Lord Tanlaw would be 
posing a question in the House, and would be 
avoiding the use of the words "citizen's -band 
radio" - in the hope that it would be better 
received. Lord Tanlaw's question was as 
follows: "To ask Her Majesty's Government 
whether they will accept a recommendation 

' of the National Electronics Council to im- 
prove public communications by allowing jn- 
dividuals access to the radio spectrum for A 
to B communication." Lord W -P, saying 
"No" and introducing the description 
"citizen's -band radio," replied that the 
Government remained of the view that the 
advantages of introducing such a service 
would be outweighed by the disadvantages. 

To this Lord Tanlaw asked whether the 
Minister had conveniently overlooked that 
the radio spectrum ignored all national 
boundaries and was governed only by the 
law of nature, and if so could he justify his 
reply when there was no legal or con- 

stitutional basis for any nation State to claim 
a part or the whole of the magnetosphere, or 
to prevent an individual from having access 
to it. Would he then say why the UK was one 
of the few democracies outside the Corn- 
munis-t bloc that had not allocated a 
frequency over which members of the public 
could communicate freely with one another. 

In reply, Lord W -P said that it was the view 
of the Government not to provide citizen's 
band radio for a whole variety of reasons - 
too many to go into at question time. The 
Government had taken advice and had 
looked at what had happened in other coun- 
tries. "There are many competing demands 
by the necessary users of radio, by mobile 
radio and by commercial industrial firms." 

Reminding theHouse that there was 
evidence of abuse and misuse in countries 
that have c.b. radio, he then made reference 
to part of an Electronics Australia editorial, 
printed in the RSGB's journal Radio Com- 
munication, which told of things that could 
be heard over the air, such as school kids 
swopping dirty yarns and prostitutes touting 
for business. The noble Lord did not think 
that this was funny and quoted another piece 
from the editorial: "It seems possible that 
citizen's band may even have played a key 

' role in a recent murder." The final part of his 
quote said that c.b. radio was becoming 

notorious, and many people were suggesting 
that the authorities should reverse last year's 
decision and try to suppress it altogether. 

Lord Wells -Pestell concluded his answer 
by saying, "We see no reason to introduce 
the possibility of that kind of thing here." 

When asked by Lord Tanlaw whether he 
was prepared to say that the examples which 
he had given did not take place over the 
telephone system, Lord W -P said that he did 
not think that the two were to be compared 
and pointed out that conversations on the 
telephone took place between two people 
and were not necessarily heard by a large 
number of people. 

Lord Torphichen then wished to know 
whether the noble Lord, representing the 
Government, thought it wise that casual 
would -be users of radio communication 
should be forced to use either the already 
overloaded Post Office radio telephone net- 
work or, worse, to misuse the amateur 
frequencies. Seemingly becoming impatient, 
Lord W -P repeated that the Government had 
studied c.b. radio in other countries and had 
come to the conclusion that the advantages 
were more than outweighed by the disad- 
vantages. 

After the debate Lord Tanlaw told Wireless 
World that he will still continue to press for 

.c.b. to be heard in the House of Commons. D 

Mini -Nyquist speech prototypes in 18 months 
CONTRACTS ARE already being negotiated 
for the commercial exploitation of a speech 
processing technique which can transmit at 
one -seventh of the Nyquist sampling rate. 
The technique, developed by Brigadier 
Reginald King with the collaboration of the 
School of Electronic Engineering under Pro- 
fessor William Gosling at Bath University, 
reduces speech to an "alphabet" of 27 "let- 
ters" which are then transmitted at about 
1000 five -bit words per second. One of the 
problems yet to be overcome is that the 
samples appear at non -regular intervals and 
present transmission techniques allow only 
for regular transmission rates, but Brigadier 
King told Wireless World that a proto- 
type device, using microcproc essors, wóúld 
be ready in about 18 months, and that com- 
mercial devices would appear in about four 
to five years if all went well. He emphasised 
that the technique did not make current 
techniques obsolete overnight. 

Brigadier King, who completed his work 
during a sabbatical year at Bath University, 
said his work had been based on a well - 
known paper published many years ago in 
the United States in which the authors de- 
scribed the effects of severely limiting the 
amplitude of human speech. They discovered 
that with 100% limiting, when all that was 
left of the speech waveform was a series of 
events corresponding to the zero- crossing- 
points in the speech, the intelligibility was 
still 97%. This meant that although the odd 

word was lost the sentences could still be 
understood. Brigadier King first worked on 
this and other speech processing techniques 
at the Royal Military College of Science at 
Shrivenham eight years ago. 

The sound of such "infinitely- clipped" 
speech was, as Brigadier King says, "pretty 
awful to listen to," but it aroused a great deal 
of interest. King and others were sure that 
the time intervals between zero- crossing- 
points in human speech conveyed the bulk of 
the information, "but there was something 
missing; some mislaid clue that we had yet to 
discover." 

Then in May last year Bell Laboratories 
published a paper explaining why 
researchers into zero -crossing frequency 
were barking up the wrong tree. The paper 
"proved" that the reduction of data rates by 
using zero -crossing was theoretically impos- 
sible. A lot of the other researchers turned to 
other things. King stuck with it. It was after 
this that he began a year's sabbatical at Bath. 
He stresses the value of Bath's co- operation. 
He was given the use of staff and a PDP8 
computer. Just as valuable, though, was that 
he and Professor Gosling were agreed on 
their approach, and that Bath, too, had done 
some work on zero crossing. 

"We were looking for a way of sampling 
without involving the Nyquist rate. We had 
got to dispense with amplitude descriptors 
and linear processing." The mathematical 
model was shortly provided in a book by two 

Russians: "Distribution of Zeros of Entire 
Functiorís." Speech, said King, was an entire 
function, having real and complex com- 
ponents. "The thing that was missing was the 
locations of the complex zeros." 

The task was to identify one sub -set of 
complex zeros which would identify speech. 
The technique was not entirely accurate, said 
Brigadier King, "but all modulation systems 
are approximations." 

The work so far, using computer simula- 
. tions, has only confirmed that the technique 
works. "We've only cracked open the oyster, 
as it were." Bath is now refining the method, 
identifying, perhaps, other sub -sets of corn- 
plex zeros which might improve it. A key to 
the technique is that, effectively, the packets 
of five -bit words occur in regular clusters, 
and this makes further condensation pos- 
sible. Although there are 27 letters in the 
current alphabet, alphabets with as few as 
seven or eight letters have proved intelligible, 
though unpleasant to listen to. 

Brigadier King says the technique is much 
simpler than current vocoder techniques. 
According to an Army statement, the equip- 
ment could be sold "at less than a tenth of the 
cost of any other existing system and will be 
housed in a terminal smaller than a shoe - 
box." 

The Army statement went on to say that 
the details of the technique were classified, 
but it appears that this is as much for com- 
mercial as foi'military reasons. 
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Custom i.cs produced by 
computer aided design 
EQUIPMENT MANUFACTURERS can now 
get integrated circuits custom designed and 
produced for them by a British computer 
aided design service and chip manufacturing 
plant which offers speed and convenience as 
its main features. Conventional draughts- 
men's work in the layout of masks is elimin- 
ated and layout design time is reduced from 
weeks to minutes. Customers, it is claimed, 
can get a price quotation for a given number 
of completed devices on the same day that 
they bring in a diagram of a prototype system 
that is to be integrated. Finished samples of 
the manufactured devices are available in ten 
weeks. The convenience comes from the fact 
that a computer system can provide a quick 
feedback of information that enables the 

customer to check the design process as it is 

taking place. For example, the computer will 
run a simulation of a customer's logic system 
to make sure that what is specified on the 
system diagram will actually do what the 
customer requires of it when it appears as a 
manufactured device. 

Design it yourself 
The new service has just been started by 

GEC Semiconductors Ltd, who specialize in 

custom designed Lcs, and is called 'Cellmos ". 

This name derives from the principle that the 
customer designs his own integrated circuit 
using standard "cells" or circuits from a 
library of circuits taken from standard 4000 

NEB details confirmed 
THE NATIONAL Enterprise Board has 
published further details of the newly- formed 
microelectronics company into which £50 
million of public money is to be invested. A 
statement was issued on July 22 saying that, 
initially, £25 million was to be invested in a 
new company called Inmos, and an agree- 
ment to that effect had been signed by the 
NEB, Inmos, and the three founders: Dr 
Richard Petritz, Dr Paul Schroeder and Mr 
Iann Barron, of whom more later. 

The NEB say that provision of the second 
£25 million will depend on the achievements 
of the company. The funding will be in the 
form of ordinary and convertible preference 
shares. "Key employees will have the oppor- 
tunity to purchase ordinary shares in the 
company. When investment in the company 
reaches the level currently envisaged, the 
founders and the future employees could 
hold up to 27.5% of the voting shares in the 
company." The NEB's investment will have a 
preferred position because of the differentia- 
tion of rights attaching to the ordinary and 
preference shares. 

Inmos will concentrate on the next 
generation of m.o.s. technology, according to 
the NEB. Their products will include very 
large scale integration (v.l.s.i.) memory and 
microcomputer devices. This means the pro- 
duction of 64K r.a.ms, compared with the 
current maximum of 16K. Inmos will also, it 
is hoped, produce microcomputers - central 
processing units (c.p.us) on a single chip. 

The company's headquarters and produc- 
tion will be based in the UK but technological 
and product development will be split be- 
tween here and the United States, where the 
biggest market is. Operations will start 
simultaneously here and in the USA. A pro- 
totype production line will be based in the 
USA but by 1981 Inmos plan to establish 
volume production in the UK. The first task 
will be to establish design teams and plan 
production facilities. An NEB spokesman 
said that, as yet, no other appointments had 
been made than the three founders, but that 
the company was having "discussions with 
people about recruitment." By the middle of 
the 1980s, 4,000 people would be employed in 
the UK and 1,000 in the US. The NEB said 
they were looking at sites though no definite 
decisions had been made. The statement said 

that areas of high unemployment would be 
given special consideration, and the spokes- 
man said this meant careful study of the 
North and North -West. 

Dr Richard L. Petritz, 55, received a Ph.D. 
in Physics from North Western University. 
After lecturing and Navy work he was direc- 
tor of Texas Instruments' semiconductor r &d 
laboratory for ten years from 1958. He esta- 
blished TI's UK lab at Bedford. In 1968 he 
founded New Business Resources to launch 
new electronics companies and, in 1969, 
Mostek. As a consultant he advised the 
World Bank and the Korean Government in 
setting up electronic business in the Korean 
Republic. 

Mr Iann Barron, 42, did Army and Air 
Force research after receiving a Cambridge 
MA. He was head of systems research in the 
computer research laboratory of Elliott 
Automation. In 1965 he founded Computer 
Technology Ltd, the first UK minicomputer 
company, and was managing director until 
1971. Since then, as a consultant, he has 
advised the Department of Industry on fu- 
ture developments in computers and infor- 
mation technology. 

Dr Paul Schroeder, 38, won a Ph.D. in 
Physics from Massachusetts Institute of 
Technology in 1967 and worked for Bell on 
memory design until 1974. He moved to 
Mostek becoming, in 1967, director of 
memory design engineering. He is thought of 
as a leading expert in m.o.s. dynamic storage 
devices design. 

One of the most interesting aspects of 
these appointments is that the head of the 
trio, Petritz, has based his business in Dallas 
on the finding of funds for new ventures. It is 
a comment on the willingness of the holders 
of risk capital to take risks that he has now 
thrown in his lot with the NEB, though he is 
said to find the new venture attractive be- 
cause it will eventually allow the company to 
regain its independence from the NEB. An- 
other attraction is that labour costs in the UK 
are lower than in the US, a fact which has 
also encouraged Japanese investment here of 
late. The memory products, first off the 
production line, will be made in the US to 
build up the company, and the microproces- 
sors will be made in the UK. 

series c.m.o.s. logic parts. At present the 
GECS Ltd library at their Wembley plant 
runs to about 500 items. Of course, this rest- 

riction of the customer's design options to a 

given library of elements is what "pays for" 

the gain in speed and convenience. 
After a customer's engineer has designed 

his required system in these standard parts, 
and perhaps built a prototype in breadboard 
form, he supplies a logic diagram to GECS. At 
Wembley an accurate copy of this diagram is 

made and on it all the cells, or discrete logic 
circuits, and their connections are given code 
numbers and letters. From these code sym- 
bols a list is compiled which defines the logic 
completely in known terms and is a full 
description of the customer's requirements. 
In addition, the customer can supplement the 
circuit information with a set of test 
waveform definitions. 

The list, either handwritten, typewritten or 
in computer readable form, is fed into a GEC 
4070 computer to carry out compatibility 
checks (such as that an x -input gate is in fact 
receiving x- inputs). This may take anything 
from 15 to 30 seconds. If waveforms are 
supplied the service will run a logic simula- 
tion of the circuit on the same computer and 
return the results of this to the customer for 
him to verify that the circuit works as he 
intended and that the data have been trans- 
ferred accurately. This takes from 1 to 13 

minutes according to the complexity of the 
integrated circuit, and a similar time is 

needed to print out the results. 
Once all this data has been verified by the 

customer's engineer and approved, it is 

released to the part of the service which lays 
out the integrated circuit. The layout pro- 
cess, claimed to be unique, optimises the 
placing of the cells and interconnections on 
the chip and then - generates two plots on 
paper. One plot shows the proposed physical 
layout of the i.c. with pad positions and so on. 
The second plot is a diagram of the chip in 

logic diagram form, and allows the customer 
to check this version against his original 
circuit. 

Checking the layouts 
At this stage changes can still be made in 

the initial list to correct errors or modify the 
circuit. If this is done, the procedure is 

repeated until the customer's requirement is 
met. Once the two layout plots are certified 
correct by the customer's engineer, the 
layout is translated into magnetic tape for- 
mat for the preparation of masks on 
computer -based equipment. If waveforms 
were supplied, these can be used to produce a 
test programme for an automatic test equip- 
ment used by the service.' 

The final cost of such a custom -made 
integrated circuit is determined by the chip 
area and size of package. The greater the 
number of cells, the greater will be the chip 
area, the larger the package and the higher 
the cost. But GECS claim that, because of the 
reduction in the time required for design and 
the convenience of the whole design 
approach, "the overall cost of developing 
custom l.s.i. circuits can be significantly 
reduced for the smaller quantity user." 
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Post Office approve phone -line tv system 
a new aid to the British police 

THE POST OFFICE have accepted for 
evaluation an application by Aero & General 
Supplies, of Nottingham, for a slow -scan 
television (s.s.tv) system to be used as a 
private attachment to their public switched 
telephone network and private circuits. In 
addition, the British police, who were earlier 
given technical approval by the Post Office 
for a similar system for use on private circuits 
have now put s.s.tv into their research and 
development programme. 

The heart of the system which has been 
proposed for the public switched telephone 
network is a slow -scan transceiver called the 
Robot Model 530. This unit is already in use in 
a number of phone -line tv systems in 
America and Canada, and has recently been 
technically- approved in Spain and the 
Netherlands. According to Aero & General 
Supplies, the Post Office had four months 
previously similarly approved the system for 
use on private telephone networks in the UK, 
but policy issues delayed approval for the 
public network. One may be forgiven for 
speculating that these policy issues could 
have had something to do withthe fact that a 
s.s.tv system of this kind could in many cases 
compete with the Post Office's proposed 
Viewphone. 

The Model 530 s.s.tv system, however, 
must run the Post Office gauntlet -the usual 
process of assessments and trials - because 
the approvals are subject to it meeting their. 
technical requirements, which are to ensure 
the system's compatibility with the PO's 
networks and systems. Robot are confident 
that these requirements, which should in- 
volve only minor modifications to the equip- 
ment, can be met. These modifications will be 
discussed later. 

Both the police system and the proposed 
switched- telephone network system, which 

are manufactured by Robot Research Incor- 
porated of California, can be used with 
telephones, or any other "speech - 
communication" medium because they only 
require audio bandwidths to convey all of 
their picture information. The picture 
obtained is stationary and updated about 
every eight seconds (almost like a slide show) 
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or can be held as long as required. The 
frame, in each case, is composed of a 256 - 
line display having 128 X 128 discrete picture 
elements retained in a memory, and each 
coded into one of 16 grey shades. Although 
the picture definition does not compare with 
that of 625 -line fast -scan tv, it is nevertheless 
surprisingly good, as shown in Fig. 1. A 
normal 625 -line fast -scan tv camera is used to 
obtain the picture and this is sampled at a 
slow -scan rate and then transmitted 
immediately or recorded for later transmis- 
sion if required. The display may be shown on 
a normal 625 -line monitor, or even on a 
domestic tv receiver (slightly modified). 

S.s.tv systems have created enormous 
interest throughout the world and are 
already being used by security firms, banks, 
police and meteorologists. They are, for 
example, ideal for the quick transmission of 
"mug shots," fingerprints, cheque signatures 
and for security surveillance. When con- 
nected to a telephone answering machine 
they enable one remote operator to contact 
any chosen premises, a bank for example, 
and see a picture of the strongroom within 
seconds. When a system is connected to a 

Tellephone, 

Lcompany 

channel A 

Ton 

Receiver 

Channel B 
Microphone I 

ccty 
monitor 

Fig. 2 

More about s.s.tv 
In s.s.tv a television picture is slowed down so 
that it may be contained within audio band- 
widths. This slowing down results in a picture 
having about.120 lines (128 lines in the case of 
the Model 530) with a scan time of 7.2 (for a 
120 -line, 50Hz system). 

Because the total bandwidth of s.s.tv lies 
well within the audio spectrum, it is possible 
to convey pictures using normal radio trans- 
mitters, telephones or other audio systems. In 
addition, the signals may be recorded on 
ordinary domestic tape recorders for later 
playback or for programme construction. 

A slow -scan signal usually consists of a 
1200Hz audio subcarrier which is frequency 
modulated by the composite video signal. The 
resultant f.m. signal is normally used by radio 
amateurs to modulate a s.s.b. transmitter. 
Figure 3 shows the frequency composition of 
part of the f.m. signal - a single slow -scan 
line - in which an audio frequency of 1500Hz 
represents a black level, and an audio 
frequency of 2300Hz represents a white level. 
Intermediate shades of grey are represented 
by the frequencies between 1500Hz and 
2300Hz. In the case of the Model 530, each 
picture element is represented by one of 16 
grey shades in a digital memory. The memory 
being a 65,536 -bit store, made up of sixteen 
4,096 -bit r.a.ms. 

The aspect ratio of a s.s.tv picture is usually 
1:1, mainly because the surplus cathode -ray 
tubes, generally used by radio amateurs for 
s.s.tv, are round, and the square format used 

the maximum available screen area. 
All synchornisation pulses are transmitted 

at the 'ultra -black' subcarrier frequency of 
1200Hz and consequently they do not appear 
on the screen. As shown in Fig. 3, the line scan 
consists of a 5ms sync pulse at 1200Hz 
followed by the frequency variations 
representing the light intensities of the visual 
image which has been scanned. The spot on 
the monitor screen flies back during the sync 
pulse period. At the beginning of each com- 
plete frame the 5ms sync pulse is replaced by 
a 30ms frame sync pulse during which the 
spot resets from the bottom right to the top 
left of the picture. 

Although s.s.tv is almost entirely an amat- 
eur development pioneered by an American 
team headed by Copthorne Macdonald, W4 
ZII, in 1958, it was only fairly recently (1968 in 
the USA and 1976 in the UK) that the con- 
trolling bodies (the FCC and the Home Office, 
Directorate of Radio Technology) put it into 
the standard radio amateur licence. Before 
about 1975, UK responsibility was with the 
Ministry of Posts and Telecommunications, 
who set fairly rigid standards for s.s.tv. These 
standards are no longer applicable, and pro- 
viding s.s.tv is confined to the allocated 
frequency bands 3.5 to 3.8, 7 to 7.1, 14 to 14.35, 
21 to 21.45, 28 to 29.7 and 144 to I46MHz, and 
the normal limitations of power and band- 
width are complied with, amateur s.s.tv 
transmissions may use any standards the 
operator wishes. This will not, however, be 
true of any unit proposed for private or public 
use with Post Office networks. 

burglar alarm, the police can not only receive 
an alarm call, but can see a picture of what is 
happening. The eight- second interval be- 
tween samples is sufficiently short for 
monitoring high security areas, and future 
developments are likely to include a system 
which compares one frame with the next to 
trigger an alarm after any picture- content 
change, caused by an intruder for example. 

A typical s.s.tv system is shown in Fig. 2. 
This is a one -way system using transmitter 
and receiver separates. Transceivers can be 
used for two -way communications. 

In the last few months, at least one British 
police force has carried out experiments with 
one of Robot's s.s.tv systems to determine its 
usefulness. They are using Robot's Model 400 
which, being the amateur version of the 
Model 530, has more controls. As one might 
expect, they will be exploiting the system to 
the full and many modes and methods of 
transmission have been investigated - in- 
cluding telephone lines, and v.h.f., and h.f. 
radio - over both long and short distances. 

For the system to be most beneficial to the 
police, they will be doubling the memory 
capability of the system and increasing the 
grey scale from 16 to 64 levels. Certainly, an 
s.s.tv system having 64 levels would be very 
useful for the transmission of both pictures 
and fingerprints. Robot also intend to make 
this modification some time in the future. 
Continued on page 74 
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Because the Post Office insist on good 
mains isolation, one modification to the 
Model 530 will probably be to fit special 
transformers having screens between 
primary and secondary windings. The 
alternative is to add a mains isolation unit to 
each piece of equipment: this is how the 
police have solved the problem. 

Problems are bound to arise because there 
is a Post Office line -signalling tone within the 
1200 to 2300Hz bandwidth required for the 
s.s.tv transceiver. This tone, at 2280Hz, is 
used in the most common private (ac13 or 
ac15) and public (ac9 or acl1) networks to 
seize and release the line during phone calls. 
A 2280 ± 15Hz receiver is used to sense this 
tone and it responds, only when the tone is 

pure and of sufficient duration, by cutting off 
the call. Since the s.s.tv system is f.m. it may 
be possible for it to produce a pure tone, 
which for one reason or another occurs 
within the bandwidth of the receiver and is, 

because of the picture content, of sufficient 
duration. This would also cut out the call. 

Large -size I.c.ds to have 
GLASS FRIT SEALING, currently recog- 
nised as the best method of sealing liquid 
crystal between glass plates for the produc- 
tion of long -life l.c.ds, has been so well mast- 
ered by ITT Components Group Europe that 
they are now successfully mass producing 
displays having character heights as large as 
13mm. Few l.c.ds are given a life expectancy of 
greater than two years, but this UK company 
feels confident that their products will last 
for at least five years. 

If a I.c.d. is to have a long life it is essential 
that the seal between the glass plates is 
impervious to all materials which could 
contaminate the liquid crystal. There are two 
types of seal in common use; glass frit and 
plastic. Since glass is more inert, physically 
and chemically, than plastic, it can withstand 
much worse environments, and is conse- 
quently expected to exhibit higher reliability. 
Unfortunately, the glass frit technique, 
which involves depositing low- softening 
point glass (frit), in paste form, on to the 
edges of the glass plates, and firing at about 
500 °C, is extremely difficult to master. Diffi- 
culties arise because the glass plates must be 
separated by only about '/s thousandth of an 
inch (12 microns), over the whole display 
surface and, of course, as the display gets 
larger these become even harder to over- 
come. Although a number of manufacturers 
are using the glass frit technique on small - 
size displays, Siemens in Germany, Brown 
Boveri in Switzerland, Electrovac in Austria 
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Other tones on 2280Hz are for address 
signalling (dialling) and will therefore not 
affect the s.s.tv transmission. 

One way in which this problem could be 
overcome is for the s.s.tv unit to produce a 
second tone (at 1000Hz say) so that even if a 
tone of 2280Hz was produced, it would not be 
pure because of the presence 'of the second 
tone - this would be interpreted as speech. 
Alternatively, the whole s.s.tv frequency 
band may be shifted down a few hertz to 
avoid 2280Hz. Robot considered the use of a 

longer lives 
and Motorola in the USA, ITT claim to be the 
first company in Europe and probably in the 
world to produce large -size displays in quan- 
tity. 

ITT, although late entering the I.c.d. mar - 
ket, recognised the long -term potential of 
glass -frit seals and decided, at an early stage, 
to concentrate on this technique. The real 
importance of the technique is expected to be 
seen in the future when the ambient temper- 
ature range of I.c.ds is extended. With the 
current, restricted, operating temperature 
range (typically 0 to 60 °C) the difference in 
reliability between glass -frit seals and plastic 
seals is not market. 

ITT intends to achieve, within the next five 
years, a 25% share of the European market 
and a 10% share of the World market for 
displays having a minimum 12mm character 
height. The actual display that they are 
investing in is a field effective (twisted 
nematic) l.c.d. measuring 82 x 34mm overall. 
(For a description of the constructions and 
types of I.c.d. available see p230, May 1975 
issue of Wireless World.) 

General production area for ITT's liquid 
crystal displays. To achieve high yields it 
was accepted that airborne particles had to 
be virtually eliminated, and this 
purpose -built clean room area was 
constructed to create ultra -clean conditions 
for all critical operations. 

second tone but the idea was dropped when it 
was discovered that, whatever second 
-frequency was chosen, the beat frequencies 
created either interfered with the picture or 
fell outside the frequency bands permitted by 
the Post Office. Eventually Robot chose a 
bandwidth from 800 to 1900Hz and are now 
trying to make this a standard acceptable to 
the whole of Europe and America. The police 
are also going to comply with this. 

At the moment the model 530 is being 
retailed by Aero & General Supplies, but their 
intention is to distribute it through a 
franchised network consisting mainly of 
established closed circuit video dealers. 

According to the company, a price cannot, 
at this stage, be fixed for the equipment if it is 
used on P.O. lines, but it is anticipated that a 
phone -line television transceiver, as it will be 
called, will be offered for less than £1,500. The 
equipment is available now for uses which do 
not require P.O. approval, for less than this, 
and transmitters and receivers for one way 
transmission are available for even less. 

The company is currently supplying l.c.ds at 
a rate of about 1,000 pieces per week, and 
they forecast that this figure will be up to 
3,500 by the end of 1978 and 10,000 by the end 
of 1979. At the moment, however, ITT admit 
that yields are unrealistic and a figure of 60% 
is the most any manufacturer could expect to 
obtain. They are working to improve the 
performance of twisted nematic l.c.ds, in 
particular to extend their operating temper- 
ature range. In the future we can expect to 
see larger displays with drive circuits 
mounted directly on them. 

At ITT's Central Research Laboratory at 
Harlow, completely new types of l.c.d. are 
being developed. These include a display 
based on cholesteric l.c. which contains a dye 
enabling it to have its own intrinsic colour 
and avoid the need for polarizers. Research is 
also progressing into the use of smectic l.c. 
materials in displays. These l.c.ds would have 
memory and continue to display a message 
after removal of the drive signal. 

News in Brief 
The Radio Industries Club of Great Britain 
announce that Howard Thomas, Chairman 
of Thames TV, is to take over from Douglas 
Muggeridge, Deptuy Managing Director of 
BBC Radio, as the Club's President. John 
Record, Thorn Industries' National Sales 
Manager, will take over from Alan Pederson, 
of Antiference, as the Club Chairman. 

Admiral of the Fleet Sir Edward Ashmore, 
G.C.B., D.S.C., Chief of the Defence Staff 
until his retirement last year, has accepted an 
invitation to join the Board of Racal Elec- 
tronics Ltd. 

Robert Telford, Managing Director of GEC - 
Marconi Electronics Ltd, has been knighted 
for his services to export. Under Sir Robert's 
guidance the GEC -Marconi Electronics 
Group's overseas sales have risen from about 
£18 million in 1968 to over £230 million, and 
since 1966, the Group has been awarded 19 

Queen's Awards, of which 11 were for export. 

A Marshall (London) Ltd have moved their 
offices, sales and stores departments to new 
premises at Kingsgate House, Kingsgate 
Place, London NW6. 
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Mains interference and filtering 
Protecting logic systems from mains borne noise 

by I. Catt and M. F. Davidson (CAM Consultants), and D. S. Walton (lcthus Instruments Limited) 

Although great trouble is taken when 
designing d.c. power supplies for large 
digital systems, interference on the mains 
power lines is often overlooked or 
underestimated. This article outlines the 
types of noise that occur, and describes a 

suitable filter for overcoming the 
problem. 

INTERFERENCE from the mains can 
be classified into three types. Balanced, 
where the noise signal travels equally 
down the live and neutral lines, and the 
earth line acts as a return path. This is 
often called common mode noise, and it 
causes earth currents which can upset 
high gain linear circuits. Unbalanced, 
where the noise signal travels down the 
live line and back on the neutral line, 
leaving the earth line unaffected. This is 
often called differential mode noise and 
may be lost or suppressed in the d.c. 
power supplies of a circuit. It can be 
shown that any complex signal travel- 
ling down the three lines can be 
resolved into a common mode com- 
ponent and a differential mode com- 
ponent. Mains borne radiated noise, 
which can be both balanced and unba- 
lanced, enters the equipment via the 
three power lines, and then radiates 
directly into the logic. 

Susceptibility of a digital system to 
mains noise 
Differential mode noise on the live and 
neutral lines tends to be smoothed out 
at the unregulated and regulated d.c. 
points. However, because large value 
capacitors have a significant series in- 
ductance, some of the noise, if not sup- 
pressed before the transformer primary, 
will pass through the power supply and 
cause transient variations which can 
disrupt the logic operation. Screening 
the transformer will not help 
significantly because differential noise 
is fed through the transformer from 
primary to secondary and not via inter - 
winding capacitance. 

Common mode noise, however, does 
pass through the transformer via inter - 
winding capacitance, so a screened 
transformer will help to suppress the 
interference. The typical inter -winding 
capacitance for an unscreened trans- 
former is 100pF. With screening, this 
falls to around 1pF. Any common mode 
noise that does pass through the trans- 
former tends to raise the positive volt- 
age relative to OV, and tends to lift the 

level of OV at some points but not 
others. The use of a choke rather than a 

link between OV and earth will help to 
render the logic immune to this noise 
because all of the logic supply lines will 
tend to move together. Therefore, any 
common mode noise which does pass 
through the regulated d.c. supply will 
see three loads in series. The link be- 
tween the earth line and frame, the link 
between frame and OV, and the line 
carrying OV across the logic to the link. 
If the OV to frame to earth link has a 
high impedance, such as a choke, most 
of the noise will appear harmlessly 
across it. The d.c. resistance of the 
choke should be below 0.152 to conform 
to BS3861. If, however, the OV to earth 
link is a low impedance, the noise will 
lift the potential at one point on the OV 
grid. This will degrade the logic signals 
and tend to cause a malfunction. 

Mains borne radiated noise, which is 
emitted from the mains wiring, can be 
greatly reduced by screening the live 
and neutral lines, and earthing the 
screens to the frame. Another method 
of reducing the radiated noise is to 
include a mains filter at the point where 
the power lines enter the circuit module. 
A third approach is to have mains lines 
in the module separated from the vuln- 
erable logic by correctly earthed bulk- 
heads. Once past the mains filter, the 
mains cables do not normally need to be 
screened. If power is switched on and 

Fig. 1 

N 

Fig. 2 

off to loads within the module these 
power lines should also be screened. 

Magnitude of mains borne 
interference 
A reasonable noise amplitude to design 
against in a 240V single phase supply is 
2kV over the range 100kHz to 10MHz. 
The noise may be common mode or 
differential mode and can be caused by, 
for example, switching off an electric 
motor which is on the same supply. It is 
wise to assume large amplitude noise 
above the nominal 240V of the line, and 
also that it is both common and dif- 
ferential mode. 

The source impedance of the noise is 
difficult to determine, but it is safest to 
assume a very low source impedance of, 
say, two ohms. Both of these assump- 
tions might surprise the reader, but they 
have been chosen to give a reasonable 
safety margin. 

Mains filtering 
Mains filters are constructed from 
capacitors and inductors. The capaci- 
tors require an adequate voltage rating 
and also have to be able to dissipate the 
heat generated from the maximum cur- 
rent. By Ohm's law, V = I Z so I = 
V/1/6 fC which is 240 . 300 . C. There 
fore, for a 1fiF capacitor the current is 
around 100mA. It is worth noting that 
the mains filter can significantly alter 
the power factor of a load. The series 
inductance of such a capacitor can be as 
low as 10nH, which is very satisfactory 
in this application. 

With inductors, it is important to 
make sure that they do not saturate at 
the peak current. If the power taken by 
a circuit is around 1kW, the r.m.s. cur- 
rent is around 4A and the peak current 
may be as high as IOA. A choke which 
saturates at 20A and has an inductance 
of 200µH can have a parallel capacitance 
as low as 10pF which again is satisfac- 
tory for this application. The d.c. resist- 
ance of such a choke is around 0.1 ohms, 
so it is possible to meet the safety 
requirements even if the choke is placed 

'in the earth line. 
A mains filter is a low pass device and 

the usual circuit is a double Tr as shown 
in Fig. 1. High frequency signals en- 
tering either the live or neutral lines see 
a high impedance inductor ahead and 
are shunted to earth through a low 
impedance capacitor. Typically, at 
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1MHz, withlµF capacitors and 200µH 
inductors, Z, is around 0.252 and ZL is 
around 1k52. If the source impedance of 
the noise is 1k0 or higher, the noise is 

attenuated by a factor of 1k52/0.252 = 
5,000 or about 70dB. If the source 
impedance of the noise is low, the first 
capacitor is ineffective, but the poten- 
tial divider formed by the inductor and 
the second capacitor still gives around 
70dB attenuation at 1MHz. 

Any high frequency signals 
approaching from either direction see a 
short to earth, and a high impedance 
series inductor blocking the path ahead. 
This arrangement works well if noise is 
the only problem. But, because the in- 
put and output of both lines are con- 
nected together at high frequency, an 
"earth loop" pickup of externally 
radiated noise can occur. Also, the 
possibility of electrostatic discharge 
into the circuit is much more likely. 
From the point of view of radiated noise 

the circuit in Fig. 2, which blocks the 
passage of high frequency signals down 
all of the lines, is preferable. It makes 
the path down the lines an open circuit 
to high frequencies, and tends to isolate 
the system. This filter does however 
cause a disquieting amount of earth 
current. If the capacitors are 1µF, the 
total earth current is about 150mA. 
With the circuit rearranged as in Fig. 3, 

the noise suppression is virtually unalt- 
ered and the earth current is reduced to 
around 2mA. This circuit is also safer 
because there are no components 
linking live directly to earth, and a 
single shorted capacitor does not pre- 
sent a safety hazard. The two resistors 
discharge the capacitors if the filter is 
disconnected from the mains. 

Commercial mains filters 

Medium performance commercial 
filters have a specification of around 
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60dB insertion loss in the region of 
1MHz. A filter of this type would cause 
2kV of noise to be reduced to a mere 2V, 
which would easily be suppressed on its 
way through the power supply. Higher 
performance filters, specified at 100dB 
insertion loss, reduce noise of 2kV down 
to an unnecessarily low 20mV. The most 
serious shortcoming in commercial 
units is when the windings of both 
chokes are on the same core as shown in 
Fig. 4. The theory is that the currents in 
the live and neutral lines, being equal 
and opposite, create zero total magnetic 
flux in the choke. This means that for a 
heavy live and neutral current the core 
will not saturate, and a single toroid can 
be used in place of two separate and 
more expensive chokes. However, in- 
stead of two chokes there is a trans- 
former which will not stop any differen- 
tial mode noise. The author has not seen 
a manufacturer's specification where 
insertion losses for both differential and 
common mode noise have been unam- 
biguously defined. The insertion loss is 
the ratio of the output amplitude from 
the filter into a load divided by the input 
from a source with the same impedance. 
Sometimes the specification does not 
state this impedance so it is virtually 
impossible to determine the filter per- 
formance. The correct specification is 
the minimum insertion loss when the 
source impedance and load impedance 
are independently varied from zero 
ohms to open circuit. 

New 3 -D military radar 
MODERN RADAR DEFENCE SYSTEMS re- 
quire faster reaction capabilities in order to 
combat the dramatic increase in aircraft 
speeds and manoeuvrability of targets. To, 

achieve this, automatic data processing 
facilities, capable of carrying out high speed 
tracking and prediction from radar returns, 
have become essential. To operate with 
maximum effectiveness these automatic 
systems require continuous height informa- 
tion on all targets as well as their plan 
positions. Marconi Radar Systems Ltd have 
introduced a 3 -D radar, called Martello, 
which does just this. 

Martello has been designed for long range 
cover, transportability and to provide 
frequent height measurement to ensure that 
tactical height changes can be detected in 

good time. It is also equipped with full elec- 
tronic counter -countermeasures (e.c.c.m.). 

The radar, which operates in L band and 
provides automatic detection and plotting of 

targets, even in hostile environments, detects 
intruders at ranges in excess of 300 nautical 
miles and altitudes in excess of 100,000 feet. 
Elevation cover extends from zero to 30 

degrees. 
Range, azimuth and height is recorded for 

every target detected, on every revolution, 
with accuracies of 0.05nm, 0.5nm (at (100nm) 
and 1,000 feet (at 100nm) respectively. For 
height finding Martello uses what is claimed 
to be a unique parallel receiving system. This 
has a vertical stack planar array antenna 
comprising sixty identical horizontal linear 
array elements, each with its own receiver. 
Each array has the same -shaped amplitude 
distribution, giving a narrow azimuth beam 
width. By precisely controlling the amplitude 
and phase feeds to each array, the side lobes 

This article is based on material from a book 
"Digital Electronic Design ", by the above 
authors, published by C.A.M. Publishing, 17 
King Harry Lane, St Albans, Herts, price 
£8.00 including postage. For information on 
the availability of the mains filters described 
write to Icthus Instruments Ltd, Princesway, 
Team Valley Estate, Gateshead. C.A.M. Con- 
sultants will be giving their next seminar on 
digital electronics design in St Albans, 
October 9 and 10. Information from 17 King 
Harry Lane, St Albans, Herts. 

are kept to a minimum. In elevation, the 
transmitted r.f. power is distributed between 
the arrays to give cosec2 target illumination, 
and every target within the ëlevätion 
coverage is illuminated on every transmis- 
sion. 

Returns from a target are received by all of 
the arrays and the individual receiver out, 
puts are then combined in a simple passive 
beam- forming network. This synthesizes the 
cosec2 surveillance pattern and eight eleva- 
tion patterns matched to the required eleva- 
tion coverage. The surveillance pattern and 
the lowest elevation pattern are pulse - 
compressed and processed either automati- 
cally or manually. Target range and azimuth 
are extracted from series of individual 
returns by a plot -forming unit and the height 
data is obtained by measuring the returns in 
adjacent elevation patterns. 

The system is designed to self -adapt to the 
radar environment and it has comprehensive 
facilities for monitoring system performance 
necessary for complete control of the system 
parameters. 
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The Sinclair PDM35. 
A personal digital multimeter for only £Z9.95 

Now everyone can afford to 
own a digital multimeter 

A digital multimeter used to 
mean an expensive, bulky piece of 
equipment. 

The Sinclair PDM35 changes 
that. It's got all the functions and 
features you want in a digital 
multimeter, yet they're neatly 
packaged in a rugged but light 
pocket -size case, ready to go 
anywhere. 

The Sinclair PDM35 gives you 
all the benefits of an ordinary digital 
multimeter - quick clear readings, 
high accuracy and resolution, high 
input impedence. Yet at £29.95 
( +8% VAT), it costs less than you'd 
expect to pay for an analogue meter! 

The Sinclair PDM35 is tailor - 
made for anyone who needs to make 
rapid measurements. Development 
engineers, field service engineers, 
lab technicians, computer specialists, 
radio and electronic hobbyists will 
find it ideal. 

With its rugged construction 
and battery operation, the PDM35 is 
perfectly suited for hand work in the 
field, while its angled display and 
optional AC power facility make it 
just as useful on the bench. 

What you get with a PDM35 
31/2 digit resolution. 
Sharp, bright, easily read LEI) 
display, reading to ± 1.999. 
Automatic polarity selection. 
Resolution of 1 mV and 0.1 nA 
(0.0001 u A). 
Direct reading of semiconductor 
forward voltages at 5 different currents. 
Resistance measured up to 20 Mil. 
1% of reading accuracy. 

Operation from replaceable battery 
or AC adaptor. 
Industry standard 10 M t i input 
impedance. 
Compare it with an 
analogue meter! 

The PDM 35's 1% of reading 
compares with 3% of full scale for a 
comparable analogue meter. That 
makes it around 5 times more 
accurate on average. 

"hhe PDM35 will resolve 1 mV 
against around 10 mV for a 
comparable analogue meter - and 
resolution on current is over 1000 
times greater. 

The PDM35's DC input 
impedance of 10 M t t is 50 times 
higher than a 20 kt 1 /volt analogue 
meter on the 10 V range. 

The PDM35 gives precise 
digital readings. So there's no need to 
interpret ambiguous scales, no 
parallax errors. There's no need to 
reverse leads for negative readings. 
There's no delicate meter movement 
to damage. And you can resolve 
current as low as 0.1 nA and measure 
transistor and diode junctions over 
5 decades of current. 

Technical specification 1 

+8% VAT) 

DC Volts (4 ranges) 
Range: I mV to 1000 V. 

Accuracy of reading 1.0% ± 1 count. 
Note: 10 M 1i input impedance. 
AC Volts (40 Hz -5 kHz) 
Range: 1 V to 500 V. 

Accuracy of reading: 1.0% ± 2 counts. 
DC Current (6 ranges) 
Range: 1 nA to 200 mA. 
Accuracy of reading: 1.0% ± 1 count. 
Note: Max. resolution 0.1 nA. 

Resistance (5 ranges) 
Range:ltt to20Mi1. 
Accuracy of reading: 1.5 %± 1 count. 
Also provides 5 junction -test ranges. 
Dimensions: 6 in x 3 in x 11/2 in. 
Weight: 61/2 oz. 
Power supply: 9 V battery or 
Sinclair AC adaptor. 
Sockets: Standard 4 mm for 
resilient plugs. 
Options: AC adaptor for 240 V 
50 Hz power. De-luxe padded 
carrying wallet. 30 kV probe. 
The Sinclair credentials 

Sinclair have pioneered a whole 
range of electronic world -firsts - from 
programmable pocket calculators 
to miniature TVs.The PDM35 
embodies six years' experience in 
digital multimeter design, in which 
time Sinclair have become one of 
the world's largest producers. 
Tried, tested, ready to go! 

When you buy your PDM35 
it comes complete with leads and test 
prods, carrying wallet and comprehensive 
operating instructions. 

The PDM35 is a new concept in 
multimeters - but over 20,000 have 
already been sold! If you'd like to know 
more about the PDM35, and how to 
get one, complete the coupon and post 
it to us. We'll send you detailed 
information by return. Send the 
coupon today! 
Sinclair Radionics Ltd, London Road, 
St Ives, Huntingdon, Cambs., PE17 4HJ, 
England. 

1 To Sinclair Radionics Ltd, London Road, St Ives, Huntingdon, Cambs., PE17 4HJ. 71 
Please send me more information on the Sinclair PDM35 personal digital multimeter. 

I 
Name 

Occupation I 

Address I 

I 

I 4 Sinclair 1 L ww ; 9 .. World leaders in fingertip electronic) 
WW -I14 FOR FURTHER DETAILS 
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e e renter Plus... 
Transtel 315 

e 
The Transtel 315 word processing communications 
terminal includes all the best developments and 
refinements that have been introduced in a decade of 
teleprinter technology. 

This high performance teleprinter has many plus 
features, including: - 

Microprocessor control 
High quality dot matrix printout 
KSR or ASR with up to 8k memory 
Speeds of up to 30 cps 
Telex or private wire operation 
Full word editing capability 

The Transtel 315 gives you high performance at a 

moderate price, and with thousands of machines 
installed worldwide, you need not worry about 
reliability and after sales service. 

Contact us today for further information or 
to arrange a convincing demonstration. 

Transtel Communications Limited 
Mill Street, Slough, Berkshire SL2 5DD, England 
Telephone: Slough (0753) 26955 Telex: 849384 

WW -117 FOR FURTHER DETAILS 

Now... 
the next 
generation of 
bench DMMs! 
Two New Keithley Models offer uncompromising 
performance and outstanding value! 

Accuracy 3V2's can't match: 0.4% + 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 100p V to 1200V 

dc, 100µV to 1000V ac, 0 1 () to 20MO. 
Model 179 is a full- function, multi- feature model 

offering the same advantages as the 178. Plus 
TRMS AC; 1011V Sensitivity; Hi and Lo Ohms; AC and DC 

Current Yet it's still half the price you'd expect. Only £199. 

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-084 FOR FURTHER DETAILS 
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MOBILE RADIO 
BANDWIDTHS 
It is with great interest that I read Mr W. M. 
Pannell's article On mobile radio bandwidths 
in the June issue. Some of the proof of the 
pudding has been tasted by us, a public 
utility, some five years or more. In the face of 
great scepticism we obtained permission to 
operate some standard USA made 30kHz fm 
fixed and mobile equipment at 15kHz spacing 
using a little more than 2kHz deviation. The 
equipment is used in hilly and mountainous 
country. 

The practical result of our experiment, 
using single frequency simplex in the two - 
metre band, can be summarized quite simply: 
1. Utilisation of speech under difficult condi- 
tions with no perceptible degradation of 
intelligibility. 
2. If base stations (100 watt) are placed at 
least some 25km apart, possible use of the 
next channel at a 15kflz spacing. 

Please note all this with standard 30kHz 
equipment. It is also necessary to state that 
propagation conditions in this area are such 
that they may almost be defined as anti - 
fading conditions, such that good results are 
a little surprising even to us. However, the 
peripheral mobiles suffer less noise (see par. 
1) as a result and so operator acceptance was 
maintained. 

Mr Pannell is to be congratulated on the 
redefinition of a technical problem which has 
very many economic and investment 
aspects. However, I hope that good sense will 
win out and that 12' /2kHz or 15kHz channels 
will become a standard. The latter seems the 
more likely to me, due to existing channel 
allocation in the USA and also its greater 
suitability for future 2.5kHz narrow band 
allocations (see June issue, p. 48; "FCC 
produces ideas for better spectrum use "), 
which may yet be interleaved with the 
existing allocation scheme. 
P. Hirschmann 
The Israel Electric Corporation Ltd 
Haifa 
Israel 

AUDIO EQUIPMENT 
REVIEWS 
In a report in your July issue (p.49) you asked 
the question: "How accurate are audio 
reviews ?" Instead of attempting to give the 
answer your reporter used his available space 
to explore the inner details of particular 
events. From this the reader could come to 
some extremely unpleasant conclusions. 
May I, therefore, through the courtesy of 
your pages and as a reviewer of long 
standing, attempt to supply the answer that 
you failed to give? 

The accuracy of a review will depend upon 
a number of factors. Among these some of 
the most important are: 
1. The personal experience of the reviewer 
himself which will obviously be variable from 
individual to individual. 
2. The adequacy of his measurement facility 
to cope with the fine limits of distinction that 
must be observed in a scientific appraisal. 
3. The ability of the reviewer to interpret 
correctly the integration of his measure- 
ments and subjective impressions, taking 
into account the further variations induced 
by programme source material, listening 
room acoustics and the fallibility of his own 
ears. 

It follows that just as there is no "perfect" 
piece of equipment neither is there a "per- 
fect" review. The eventual arbiter is in every 
case the customer, upon whom there de- 
volves the final decision which is expressed 
through his cheque book. 

As a matter of interest I have been using 
Bowers & Wilkins DM7 loudspeakers in my 
listening room for several weeks. My subjec- 
tive impressions are slightly different to the 
opinions quoted from the Gramophone 
review by Mr John Gilbert, but more closely 
accord with his feelings than with the 
comments of Mr Attewell as expressed in 
your extracts from his Hi -Fi News review. 
This fundamental difference does not in any 
way invalidate either of the two published 
reviews but serves only to underline the 
dangers of confusing "accuracy" with "con - 
formity ". 

It seems to me that your reporter was 
preoccupied with considerations of integrity 
rather than accuracy. Let me therefore add 
that I have in the past been pleased to accept 
hospitality from Bowers & Wilkins and in my 
capacity as publisher of Hi -Fi Trade Journal 
have indirectly accepted money from that 
company as payment for advertising space. 
The nub of the question is surely this: Have 
the "wicked men" of Worthing "got at me" to 
express the opinion quoted above? I find it 
very hard to believe that any serious minded 
person could entertain such a preposterous 
proposition for a single moment. The truth of 
the reviewing business is very, very different 
indeed. 

In some twenty years I have frequently 
written critical reviews, some of which have 
been so condemning that the product has 
been withdrawn from the market. In all that 
time I can recall only one instance where any. 
unpleasantness arose between the 
manufacturer /distributor and myself. To the 
contrary, an accurate but "bad" review is 
regarded as helpful by any sensible 
manufacturer since it points to the direction 
of essential improvement if he is to be suc- 
cessful in the market -place. This success is, 
after all, his final objective. 

I have never at any time been put under 
any pressure to alter or suppress measure- 
ments; such a thing has never even been 
suggested to me and if it were the proposal 
would be most forcefully rejected. 

In order to consolidate my own position as 
an "accurate" reviewer I have made a perso- 
nal investment in test equipment and facil- 
ities amounting to a five- figure sum. My 
laboratory is used for consultancy work on 
behalf of clients, some of whose products I 

have reviewed or will be reviewing. The 
object of this exercise is to advise on perfor- 
mance characteristics so that improvement 
can be effected where necessary. Is this not in 
the true interests of both the consumer and 

79 

the distributor? To suggest any kind of 
malfeasance is to imply a contrary endeav- 
our; i.e. a deliberate attempt to market a poor 
quality product to a gullible and unsuspec- 
ting public. Any firm which attempts to 
embark on such a course within this highly 
competitive industry would be taking the 
shortest possible road to disaster. 

Perhaps my point of view might be 
regarded as naive, originating from a simple 
mind. If so, such a judgement will be 
accepted as a compliment. 
Denys G. Killick 
Pontypridd 
Mid Glam. 

WANTED: EARLY WW 
VOLUMES 
The Radio Society of Great Britain is anxious 
to obtain copies of the early volumes of 
Wireless World for the period when it was 
the official organ of the Wireless Society of 
London and later the RSGB. 

The volumes required are: volume 8, 3 
April, 1920 -19 March, 1921; volume 9, 2 April, 
1921 -10 March, 1922; volume 10, 1 April, 
1922 -30 September, 1922; volume 11, 7 
October, 1922 -31 March, 1923; volume 12, 7 
April, 1923 -26 September, 1923; volume 14, 2 
April, 1924 -24 September, 1924; and volume 
15, 1 October, 1924 -4 February, 1925. 

The Society is also anxious to obtain 
volume 2 of Experimental Wireless, October, 
1924- December, 1925. 

If any of your readers could help the 
Society by supplying any of these volumes I 

would be glad to hear from them. 
G. R. Jessop, G6JP 
Consultant 
Radio Society of Great Britain 
35 Doughty Street 
London WCI N 2AE 

POOR PROSPECTS IN 
ELECTRONIC 
ENGINEERING 
How wholeheartedly I concur with the per- 
ceptive exposition of your contributor in 
"Open letter to Finniston" (Letters, July). I, 
too, am saddened by our industry's attitude 
to young graduates. It is in the nature of the 
"small- minded people" who manage our 
industry that jealousy ranks high in their 
emotions, and leads to the notion that these 
arrogant young persons need to be kept in 
their place. If they are engineers that place 
will be fairly lowly. No lunches with cus- 
tomers or company cars for them! 

The next hurdle for the unwary graduate I 
would describe as the Barnes Wallace syn- 
drome, experienced as total opposition to the 
novel concept. The grinding down begins! 
This, surely more than any biological phe- 
nomena, leads to the misconception that a 
person's inventiveness declines asympto- 
tically to zero at the age of 30. I satisfy 
myself that this is a myth by observing that 
my own "rate of acquisition of patents" index 
is no less now that I have passed 40. Not 
being afraid of the unconventional I have 
obstinately gone on designing things and 
being an engineer. But at what cost? 

Taking the price of a house as reference 
level, my salary in a senior engineering post 
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is less now in real terms than it was over 20 
years ago when I took my first job as a 
technical assistant. 

To my mind, a crucial factor in this con- 
tinuing decline in living standards is that 
engineers are not generally militant by na- 
ture. Even if they were, what hold have 
engineers got compared with, say, train 
drivers? If we all stopped designing and 
developing things tomorrow, who would 
notice? Who, anymore than would have 
"noticed" if radar, television or the digital 
computer had never been invented? 

If it is accepted that the electronics in- 
dustry has some merit in society, then for its 
survival very positive steps must be taken to 
provide a sufficiently attractive working 
climate for the young to develop their en- 
gineering skills, and without the necessity to 
go abroad, move into "sales" or "manage- 
ment" or even the drawing office, to feed 
their children. 
D. B. Brown 
Chariwood 
Surrey 

Several points raised in the "Open Letter to 
Finniston" by "Chartered Engineer" (Letters, 
July) have a depressingly familiar ring to 
them. Phrases such as "short-term industrial 
fodder" - "managed by narrow and small - 
minded people" - "irrespective of ex- 
perience" - are amply justified in the light of 
my own, albeit short, experience. 

To a young electronics engineer working 
at least, until recently - in a large company, 
part of an even larger privately owned group, 
the management philosophy (or is it a lack of 
one ?) has been made abundantly clear. Staff 
who have gained experience on a particular. 
system - and who are consequently much 
better at their job than those who have never 
seen that system before in their life, regard- 
less of qualifications - are treated no better 
in any respect than new recruits. For in- 
stance, graduate entrants with no previous 
training are paid the same, in some cases 
greater, salary as some of my contemporaries 
who have not only had a year's system 
experience but also undergone "sandwich" 
course training with the company. And 
though they may start out as "bright eyed 
and bushy tailed ", by the time they have 
grown wise to the way they themselves are 
being treated (even with the least perceptive 
engineer this process takes only a few 
months - in some cases less than a week), 
disillusionment and cynicism have set in for 
good - as witness the present writer. In such 
a climate, even if the job itself and its en- 
vironment are pleasant and enjoyable - not 
always the case - dissatisfaction is inevit- 
able. 

If this malaise were confined to one large 
company, or even to one group, there would 
be little point in publishing this letter. But, 
from conversations with friends who have 
joined other organisations, this seems not to 
be the case. How many engineers in large 
companies do you know who are quite satis- 
fied with their employers? The solution is 
therefore not to be found simply by moving 
among different leviathans (the grass is 
always greener ...). A general rule would 
appear to be that the smaller a firm is, the 
better it treats its employees; but, of course, 
small firms do not employ the bulk of the 
country's electronic engineers, and also they 
prefer those who have already gained some 
practical experience. Hence the reluctance of 
graduates to enter the industry, an instance 
of which is provided by the letter cited above. 

In these circumstances; the most sensible 
course for a young engineer is initially to 
take a job with a large company solely in 
order to gain enough experience that he can 
leave after a year or two, to join or form a 
small firm where he will have a much greater 
chance of finding job satisfaction. If this were 
to happen on a large scale, the effect would 
be to leave the large groups with inex- 
perienced youngsters and experienced no- 
hopers (some would have it that this is 
already so); in which case, if their senior 
management were unaware or, through in- 
ertia, unable to rectify the situation, they 
would simply collapse, due to inability to 
compete - in the absence of other market 
factors. It may be that this process is already 
in motion, and that the elephants have had 
their day. While to many this would be a 
cause for rejoicing, it would be a shame if the 
vast resources inherent in them were to go to 
waste, and it is to be hoped that some at least 
of their creative potential could be salvaged 
in such event. 

Young engineers should therefore be en- 
couraged to be more aware of the state of the 
industry they are entering, and reassured 
that there is a future for them, albeit perhaps 
along slightly different lines to what is 
obvious at the present. It is, after all, far 
better to give birth to something new and 
vital than to despair of the dying. 
Tim Williams 
Ely 
Cambs. 

The "name and address supplied" open letter 
to Finniston in your July issue makes chilling 
reading. There, but for the grace of God, go I. 
The poor man is fifty -one, trapped in the 
horror of an electronic engineering career. 

I graduated in Engineering in Cambridge 
in 1959 and went into electronics R &D. I 

finally read the writing on the wall late - 
very late - and gave up the idea of a pro- 
fessional career in Engineering in 1971. I 

began teaching Remedial English in a secon- 
dary school, for which I received the same 
pay, although unqualified and inexperienced, 
as I had been receiving as a design engineer 
with a State Scholarship in Mathematics, a 
Cambridge degree, many publications in the 
top journals, some impressive research and 
development achievements behind me, and 
twelve years of experience. 

Recently, when I was asked to give Science 
and Technology career advice to the pupils at 
my son's school, Haberdashers', I told them 
that if they took up such a career they would 
look forward to being on half pay, and that 
Britain was getting out of high technology. I 
told them that if they were really keen they 
should make certain to study foreign langu- 
ages and think in terms of a career abroad. 

Contrary to some reports, I have never 
attacked Finniston or his Committee of 
Inquiry into the Engineering Profession. 
However, I would now like to say that in my 
opinion there is no chance that their final 
report will be helpful to those who work in 
electronics and computer design. This is 
because none of the seventeen members of 
his committee is drawn from electronics, 
although electronics is a very large part of 
the engineering profession. (Computers 
alone are the third biggest industry in the 
USA.) The Committee will repeat the lie that 
our best engineers must be coaxed into 
rolling up their sleeves (like the good 
plumbers they really are) and getting into 
production. Because of their limited back- 
ground, their lack of experience in high 
technology industry, the committee 
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members will not know that Production is a 
facet which tends to disappear as the sophis- 
tication of the technology increases. It is 
difficult even to find the production depart- 
ment in a high technology company, for 
instance one involved in advanced radar. If 
you think that Production is the essence of 
advanced engineering, you ignore the kind of 
message that Marshall McLuhan was trying 
to put across thirteen years ago. Notice that 
all examples on tv lauding the supposedly 
noble, against- the -tide first class engineer 
working in production are taken from old, 
declining industries. Such stories are merely 
another attack on high technology and its 
massive potential. 

I am pretty certain that I can guess, from 
the tone of his letter, which company the 
fifty -one year old is working for. I would 
advise him that although the harassment of 
professional engineers is severe throughout 
British industry, in the case of his company it 
is a little worse than usual. The managing 
director of his company is systematically 
rooting out the engineering competence in 
his company, and by now has to a large 
extent completed the task. In five years' time, 
this managing director will be pilloried for 
destroying his company. But that is all in the 
future, and cold comfort for the fifty one year 
old. 
Ivor Catt 
St. Albans 
Herts. 

TALKING TO 
COMPUTERS 
I was amused to read Mixer's remarks on 
computer programming (p.92, June). 

The real reason we don't programme com- 
puters in the Queen's English is the same 
reason we don't write algebra textbooks in 
English prose -a formalized language is far 
clearer than a human language. There are 
things I can tell a computer succinctly in 
PL /I which I couldn't tell it (unless very 
awkwardly) in English. 

Human languages are context -dependent; 
to understand a human language the hearer 
needs much more background knowledge 
and must make many more assumptions 
than are necessary in understanding a formal 
language. Though computer handling of 
natural languáge is not far away and will be 
quite useful, formal programming languages 
will hardly be superseded. 
Michael A. Covington 
Athens 
Georgia, USA 

F.M. TRANSCEIVER 
SYNTHESISER 
Like Mr Hankins (Letters, June) I have 
constructed the synthesiser part of T. D. 
Forrester's two -metre f.m. transceiver 
(November and December, 1977). I have also 
found modifications essential to make it 
work. These are as follows: 
1. L1 was increased to 20 turns, with a 
separate 1 -turn coupling coil. The varicap 
diode D17 was replaced by a device of greater 
capacitance - in my case a 1N4001 rectifier 
diode worked well - and C7 was increased to 
330 pF. 
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2. I added a level shifter between the t.t.l. and 
c.m.o.s. to provide a proper voltage swing - 
' his was similar in design to Mr Hankins' 
circuit. 
3. I found that the sensitivity of the 74LS74 
was improved by increasing rather than 
decreasing R39: I used a value of 10kS2. The 
reason for this is that this allows the t.t.l. 
output to bias itself up to the logic "I" level; 
the input resistor forward biases the input 
diode of the gate to a point where its noise 
margin is effectively nil; and the full "gain" of 
the circuit is used to amplify the input signal. 

As the input impedance of the low -power 
Schottky device is quite high - about 18k0 - 
I found it made no difference to dispense with 
the buffer stage, Tr altogether and to con- 
nect the t.t.l. input straight through a 2n2 
capacitor to the collector of Tr2. This saves 
12mA or so of current. 

4. In a further attempt to reduce the power 
consumption of the v.c.o. I removed the 
zener dioide, D18, and ran the oscillator stage 
(with changed resistor values) from the 
5 -volt t.t.l. power supply (obtained from a 
78L05). 

Replacing the 4049 hex c.m.o.s. buffer with 
a 4069 hex inverter might reduce the con- 
sumption of this chip, but unfortunately 
these devices are not pin -compatible. 
5. Apart from using a different arrangement 
of switches and gates to obtain the Tx, Rx, 
Tx(Rpt) and Rx(Rev. rpt) lines in the syn- 
thesiser logic, I also dispensed with many of 
the diodes and resistors: I used five diodes, 
and it can be done with four. 
7. I used the spare divider section in IC, to 
obtain a frequency close to 1750Hz, for use as 
a toneburst generator. 

The accompanying circuits illustrate these 
points. 

As a further suggestion the whole v.c.o. 
could possibly be replaced with a single t.t.l. 
v.c.o. chip, such as the 74LS324, which has a 
typical operating limit of 30MHz, a con- 
sumption of 30mA maximum, and, of course, 
a t.t.l. output. The output would be rich in 
odd order harmonics, so could be followed by 
a frequency tripler, with a doubler up to 
144MHz: this is better practice as it avoids 
the generation of 48MHz. 

A friend has observed that on his synthes- 
iser (and on mine) the frequency overshoots 
its target value. This could indicate that the 
filter components after the phase detector 
have not been chosen for critical damping of 
the control loop. Another problem that has 
been suggested is in the quadrature detector 
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of the i.f.: the use of a crystal here is really 
only suitable for ultra -narrow bandwidths, 
and a friend who has tried this circuit reports 
that it doesn't work. 

I would appreciate advice and suggestions 
concerning this design from other construc- 
tors; for example, the use of alternative 
microphone pre- amp /compressor circuits 
instead of the rather expensive Plessey chip 
specified. 

I would like to conclude by congratulating 
Mr Forrester on producing an alternative to 
the Japanese "black boxes ", although I 

daresay some constructors will be less en- 
thusiastic about the D.I.Y. (Design -it- 
Yourself) aspects than those of us with 
access to 'scopes, frequency meters, etc. 
J. D. Stumbles 
Imperial College Computer Centre 
Exhibition Road 
London, SW7 

AUDIO OSCILLATOR 
PRODUCTION DESIGNS 
I have designed, and brought to a fully 
developed engineering state, two sine - 
wave audio oscillators having unusual 
and attractive performance character- 
istics. 

The more complex design, which is 
neither a function generator nor a b.f.o., 
covers the complete audio spectrum in a 
single sweep, either by rotation of a dial 
having an accurately logarithmic scale 
shape, or by means of an internally or 
externally generated ramp voltage. 
Frequency- marker pulses are generated 
as the frequency sweeps through 0.1, 1 

and 10kHz. A warble -tone facility is also 
incorporated, the oscillator being in- 
tended for acoustic measurement work. 

The total harmonic distortion of the 
above instrument is less than 0.05% 
from 40Hz to 10kHz and less than 0.1% 
from 20Hz to 40kHz. The distortion is 
mainly second and third harmonic. The 
variation in output amplitude with 
frequency does not exceed ±0.1dB from 
20Hz to 40kHz and there is no 
significant bounce. 

The basic circuit is an R -C oscillator 
in which the R's have been replaced by 
transistor junctions whose d.c. bias 
voltage is varied to control the 
frequency in an inherently logarithmic 
manner. Two outputs in phase quadra- 
ture are available and could be used in 
association with a simple type of track- 
ing filter. Very great care indeed has 
been taken to achieve accurate temper- 
ature compensation of frequency under 
production conditions. 

In addition to the complete battery- 
operated instrument with the above 
facilities, ten of the main 11cm x 12cm 
printed- circuit boards have by now 
been made, of which eight are in use by 
a large and well -known loudspeaker 
firm who have standardised on the de- 
sign for their production test purposes. 
Experience with these eleven basic 
oscillators has shown that the design 
can readily be set up on a production 

basis to meet the performance 
specification. A complete test schedule 
has been written and special 
production -test items have been made. 

The second design is a simple two - 
op -amp thermistor -controlled R -C 
oscillator giving less than 0.001% total 
harmonic distortion from 100Hz to 
10kHz - about 0.0003% at 1kHz - and 
less than 0.002% at 30Hz and 20kHz. The 
oscillator operates from a couple of PP9 
batteries and takes about 14mA. In its 
present form the instrument is switch - 
tuned to give a number of spot 
frequencies throughout the audio band, 
but has a fine -tuning adjustment. A 
simple potentiometer output control is 
provided, this being adequate for most 
distortion -measuring applications. 

The good performance of this latter 
oscillator results from (a) adopting an 
unconventional basic oscillator circuit 
giving far greater attenuation of ther- 
mistor distortion than does the usual. 
Wien- bridge circuit, (b) giving careful 
thought to the theory of thermistor 
control -loop behaviour in order to 
obtain an optimum compromise bet- 
ween distortion and amplitude bounce, 
and (c) using good wide -band i.c. op 
amps. The total component cost, at 
Radiospares prices, including the in- 
strument case, is about £14. 

I would be glad to hear from any firm 
interested in the possibility of commer- 
cial exploitation of these designs. 
Peter J. Baxandall 
Malvern 
Worcs. 

PROGRAMMING 
MICROPROCESSORS 

Alas, K. G. Parr (August Letters) and I 

(June Letters) seem to be addressing 
different audiences, and so our view- 
points are difficult to reconcile. His 
admirable letter aligns with the opi- 
nions of at least one of my colleagues 
who is professionally engaged in sys- 
tems development, both hardware and 
software, and who has both the oppor- 
tunity (and perhaps the personality) to 
make effective use of microprocessors. I 
would be the first to concede that if one 
is committed to design these chips into, 
say, gambling machines (August issue, 
p.57) commercially, then one must try 
to be as impeccably disciplined as K. G. 
Parr suggests. Even so, as he tells us, 
"bugs still remain." And not only can 
they reveal themselves years later when 
an established programme faults, but so 
also one may discover errors in flow 
diagrams. This is not to disparage the 
flow diagram as a sometimes useful tool; 
but for a definitive final document I 
have usually found it more useful to edit 
a listing of the programme with some 
relevant textual comments, including 
reference to sources of algorithms, and 
with labelled arrows to indicate the 
purpose of loops, switches, jumps etc. 
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I hope that the readership of Wireless 
World includes already many "hobby 
programmers "; though surely all its 
readers are hobbyists at heart? I see that 
there will soon be a new generation of 
microprocessors designed to that they 
can be completely tested before use. So, 
hobbyists take heart if you are strug- 
gling with octal and hexadecimal. It can 
only be matter of time before decimal- 
isation catches on. 
Desmond Thackeray 
Department of Chemical Physics 
University of Surrey 

DISCRIMINATIVE 
METAL DETECTOR 
I read the article "Discriminative metal 
detector" by R. C. V. Macario (July 
issue) with interest. Although the aut- 
hor states that eddy currents mask 
diamagnetic effects in non - 
ferromagnetic samples it is worth 
noting that these eddy currents do 
cause an increase in oscillator 
frequency. This is, of course, in the 
opposite direction to that caused by 
ferromagnetic samples, where the fer- 
romagnetic effect usually masks the 
eddy currents. 

The effect of eddy currents can easily 
be demonstrated by comparing the in- 
fluence of a closed loop of thin wire with 
that of the same lóóp opened. [Surely a 
coupled shorted -turn. - Ed.] 

The directional information could be 
restored with headphones by using the 
Q outputs of IC2 to drive a simple resis- 
tor ladder and voltage controlled 
oscillator (eliminating IC3, etc.). 
M. Walne 
Halifax 
More letters on the metal detector will 
be published next month. -Ed. 

PICKUP -ARM PROBLEMS 
I would like to point out that adoption of the 
technique proposed by F. Holloway (Letters, 
July) of producing discs by means of a cut- 
ting head on a radius -arm does not overcome 
the other serious shortcomings of the 
radius -arm reproducer so well highlighted in 
Mr Randhawa's article, i.e. side -thrust com- 
pensation and lateral balance. 

There is no case for "concentrating the 
difficulty and cost of mechanical design once 
and for all in the recording equipment" as 

your editorial note suggests when parallel - 
tracking arm designs with electronic controls 
are now coming to the fore and which solve 
all three problems at a stroke. 

Is it not about time that electronic engin- 
eers turned their attention from designing 
amplifiers with specifications of unnecessary 
excellence and concentrated their talents on 

programme sources such as tape and disc, 
which are still producing distortions that are 
audible? 
R. Cooper 
Sutton Coldfield 
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\EW PRODUCTS 

Filter 
A bucket -brigade filter, said to be 
the first charge transfer device 
filter i.c., is introduced by the 
American Reticon Corporation. 
The circuits consist of a 64- stage, 
split -electrode brigade, the 
capacitors being the basic metal - 

oxide semiconductors. Low -pass 
and band -pass filters are avail- 
able, each being tuned by varying 
the clock frequency, and possess 
a linear phase characteristic. Ex- 
tremely steep rolloffs of over 
200dB/ octave are exhibited. An 
example quoted is that of a band - 
pass filter, in which the centre 
frequency is at 0.25 the clock 

frequency (250Hz- 1MHz), the 
bandwidth 0.055 the clock 
frequency and the ratio between 
stop band and pass band attenu- 
ation is 52dB. The rate of change 
is 270dB /octave. Herbert Sigma 
Ltd, Spring Road, Letchworth, 
Herts. 
WW301 

Storage oscilloscope 
Signal storage is performed 
digitally in the Advance 054100 
oscilloscope. It is a two -channel 
instrument using a digitizer and 
lkbit r.a.m. to provide a band- 
width of 600kHz. An X -Y display 

is also provided; the sum or dif- 
ference of the two inputs can be 
displayed and an unusual feature 
is a triggering window, in which 
triggering takes place outside 
two threshholds. Triggering can 
be obtained from 2mm of trace 
deflection and a delay can be 
used to display events occurring 
up to a quarter of the time -base 
period before the trigger. The 
trace consists of a number of 
dots, which can be 'smoothed' if 
required, and a split -trace mode 
can be selected where alternate 
samples can be sorted and viewed 
against a new trace for compar- 
ison. Gould Instruments Divi- 
sion, Roebuck Road, Hainault, 
Essex IG6 3UE. 
WW302 

Electronic 
wattmeter 
An electronic multiplying tech- 
nique used in Feedback Instru- 
ments EW604 power meter 
allows wide frequency and power 
ranges to be handled by the one 
instrument. It also means that 
waveforms other than sinusoids 
can be measured. The range of 
the instrument is 0.25W to 10kW 
f.s.d., 5V to 1kV r.m.s., 80mA to 
l0A r.m.s., all in the frequency 
band from zero to 20kHz. To 
reduce effects on the circuit 
under test, the input resistance is 
5k02 per volt, drawing 200µA full 
scale, and the resistance offered 
to a current input is 60mtl. Feed- 
back Instruments Ltd, Park 
Road, Crowborough, Sussex TN6 
2QR. 
WW303 

Digital tester 
Comprehensive facilities for 
measurement in the time and 
frequency domain, voltage, re- 
sistance and temperature are 
contained in one new Tektronix 
instrument, the 851 Digital 
Tester. A 5 -digit display is fed by 
a 35MHz counter, which per- 
forms all the usual frequency, 

time, ratio and event counting 
from three input channels; a 
digital multimeter of 4' /z -digit 
resolution measuring voltage, 
resistance, temperature and the 
thresholds of the input channels, 
together with polarity. The in- 

puts can be set to t.t.l. as a calib- 
rated knob setting or to any 
thresholds compatible with other 
logic families within ±30V. All 
necessary probes are housed 
within the case of the instrument. 
Tektronix UK Ltd, Beaverton 
House, P.O. Box 69, Harpenden, 
Herts. 
W W304 

Audio system 
measurement 
ATR -1 Audiotracer consists of a 
voltage -controlled oscillator, 
logarithmic in frequency from 
20Hz -20kHz or 200Hz- 200kHz, an 

output amplifier, a log. or linear 
input amplifier, a true r.m.s. rec- 
tifier and a pen recorder. The 
whole thing is contained in a 11 
x 51/2 x 3in case and is intended 
to measure and record the 
frequency /amplitude perfor- 
mance of electronic or electro- 
acoustic systems. A measuring 
microphone and an artificial ear 
coupler are available for acoustic 
measurements. The unit is 
mains -powered. ATR -1 is made 
by Neutrik A.G. of Switzerland 
and distributed here by Eardley 
Electronics Ltd, Eardley House, 
182/4 Campden Hill Road, Ken- 
sington, London W8 7AS. 
WW305 

Frequency scalers 
Frequency scalers are dividers, 
used to reduce high frequencies 
to within the capability of low - 
frequency counter -type 
frequency meters. There is no 
display, and the division factor 
must be re- applied to the counter 
display. Two units produced by 
MTG fulfil this function, the 
PS1200 enabling a 10MHz 
counter to measure a frequency 
of 1GHZ (PS520 up to 500MHz). 
Both units will accept 10mV 
minimum input and are well pro- 
tected against overload and out- 

put short circuits. Versions 
offering division ratios of 10 or 
100:1 are available. MTG (Instru- 
ments) Ltd, Beacon House, 
Christchurch Road, Lansdowne, 
Bournemouth, Dorset BH1 3LB. 
WW306 

U.h. f. amplifier 
A two -stage hybrid amplifer, the 
SH120A offers 16dB of gain, 
which is said to be constant from 
40- 900MHz, and a noise figure of 
5dB. It is a low -level aerial 
amplifier, being terminated in 75 
ohms in and out and its maxi- 
mum output is 100mV. Voltage 
supply needed is 12V. SGS -Ates 
(UK) Ltd, Planar House, Walton 
Street, Aylesbury, Bucks HP21 
7QN. 
WW307 
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Pressure transducer 
Two transducers from Philips 
convert pneumatic pressure to 
standard 4 -20mA signals for 
transmission or processing. A 
metric type (PR9363/20) covers 
the range 0.2 -1 Bar, while an 
Imperial version (PR9363/30) 
works from 3 -15 p.s.i., both units 
conforming to DIN 19231 and 
IEC 381. Unstabilized power can 
be used. The principle of the de- 
vices is the deflection of a strain - 
sensitive diaphragm by the 
pressure, unbalance in the strain 
elements giving rise to an output 
voltage. Pye Ether Ltd, Caxton 
Way, Stevenage, Herts. 
WW308 

Instrument cases 
The new 'Princess' range of 
cabinets from West Hyde is in- 
tended to house the various kinds 
of equipment to do with com- 
puters, e.d.p. and calculators. The 
cases are made from ABS, in two 
horizontal parts, and have two 
frontal surfaces, at differing 
slopes, for mounting controls and 
displays. The plastic can be dril- 
led and cut and is finished in an 
imitation leather texture, in black 

up to 60MHz and 100mV at 
600MHz -less with an optional 
preamplifier. Crystal frequency 
error is 1 part per million or 0.5 
p.p.m. with the optional oven, 
while the drift is 1 p.p.m. per hour 
or 0.5 p.p.m. per month, again 
with the oven. An l.e.d. display of 
eight digits is used, with decimal 
point being adjusted by the 
switching. Davis Electronics, 636 
Sheridan Drive, Tonawanda, 
New York. 
WW310 

Spray etcher 
This unit, from P.B. Electronics, 
is a double -sided etcher, which is 
small enough to stand on a bench 
and fast enough to etch a 12in 
square board in less than three 
minutes. It uses four gallons of 
etchant, which is kept at 120 °F, 
and a timer stops the pump after 
a given time. A lid interlock 
reduces the chances of etching 
the ceiling. P.B. say that the 
etcher will be followed by other 
units for sensitizing, exposing 
and developing. P.B. Electronics 
(Scotland) Ltd, 9 Radwinter 
Road, Saffron Walden, Essex 
CB11 3HU. 
WW311 

Buzzers 
These are miniature, electronic 
units for use in clocks, timers, 
telephones, etc. They are for use 
where 2.5V, 6V or 12V supplies, of 
low stability, are present. At least 

70dB relative to 0.0002 dynes/ 
sq.cm. is produced 22cm away 
from the unit, while taking 
around 20mA from the supply. 
Type number is GA100. Highland 
Electronics Ltd, Highland House, 
8 Old Steine, Brighton, East Sus- 
sex BN1 IEJ. 
WW313 

V.m.o.s. memory 
Two static 4K memories from 
AMI use the v.m.o.s. technique to 
provide high -speed access and 
high density. The S2114 is or- 
ganized as a 1024 x 4 bit r.a.m. 
and is intended as a high -speed 
Intel 2114 replacement, for which 
it is claimed to be pin- compatible. 
Maximum response time can be 
down to 150ns. The 54017 is a 
4096 x 1 bit r.a.m. with a res- 
ponse time down to 55ns. Both 
types are usable with t.t.l., 
operating from 5V, and are con- 
tained in 18 -pin plastic or ceramic 
packages. AMI Microsystems 
Ltd, 108A Commercial Road, 
Swindon, Wiltshire. 
WW314 

or black and tan. The interna 
dimensions are keyed to the 
Eurocard shape, the largest case 
taking double Eurocards. West 
Hyde Developments Ltd, Unit 9, 

Park Street Industrial Estate, 
Aylesbury, Bucks HP20 1ET. 
WW309 

Frequency meter 
A u.h.f. counter, of the non - 
displaying scaler type, of high 
stability and accuracy offered 
by the American firm of Davis is 

the 7208 Frequency Counter. The 
instrument will measure 
frequency up to 600MHz at 10mV 

Voltage -to- 
frequency converter 
The option of linear or logarith- 
mic conversion and a dynamic 
range of more than seven de- 
cades are the features of the 
Aragorn VFD1 module. The out- 
put is a 10V square wave, which 
responds to a 0 -90% step within 1 

cycle, the maximum output 
frequency being 2MHz or 20kHz 
to order. Accuracy of conversion 
is 0.1% and frequency stability is 

200 parts per million at 1kHz. 
Voltage supply needed is 15-0 - 
15V and the module measures 45 
x 30 x 16mm, with pins on a 

Olin grid. Aragorn Dynamics 
Ltd, 8 South Side, Clapham 
Common, London SW4 7AA. 

WW312 

P.s.u. for logic and 
linear 
Where 5V digital circuitry and 
linear i.cs are to be used together 
the power needed can con- 
veniently be provided by the 
Lascar 3 -rail power supply. Out- 
puts are 5V at IA and tracking 
rails of 5 to 15V, positive and 
negative, at 100mA. The single 
and dual supplies are isolated 
from each other and both are well 
protected. A 160 x 100mm board 
carries the whole unit. Lascar 
Electronics Ltd, P.O. Box 12, 

Module House, Billericay, Essex 
CM 12 9QA. 
WW315 

Signal conditioner 
Platinum resistance elements are 
widely used in temperature 
measurement bridges, but their 
non -linearity restricts them to 
laboratory use, in the main. An- 
com have now produced a signal 
conditioner, 15RP -3, to allow the 
use of a platinum sensor with a 
linear measuring system - a 

digital panel meter, for example. 
The 51 x 29 x 16mm, encapsu- 
lated, p.c.- mounted module pro- 
vides 10mV per degree Centi- 
grade output, within the -110 °C 
to 100 °C working range, with 
errors of better than ±0.1°C and 
±0.1% of reading. Power needed 
is 15 -0 -15V at 10mA (each rail). 
Ancom Ltd, Devonshire Street, 
Cheltenham, Glos. GL50 3TL. 

WW316 

Keypad 
This 12 -key pad from FR 
Electronics is of low height (less 
than 25mm when the buttons 
are down - unspecified when 
they are not) and is said to 
offer a high degree of reliability 
as a consequence of its use of 
reed switches. The keys are 
mounted on a printed board, with 

an edge connexion, from which 
the outputs are in binary form, 
compatible with t.t.l. levels. Vol- 
tage supply needed is 5V and 
two -key rollover is a standard 
provision. F.R. Electronics Ltd, 
Wimborne, Dorset BH21 2BJ. 
WW317 

Microwave f.e.t. 
A noise figure of 1.7dB or better 
at 4GHz and a useful range of 
application from 1 -12GHz is 
claimed for the HFET -1102 GaAs 
f.e.t. from Hewlett- Packard. 
Minimum associated small -signal 
gain is quoted as 11dB at 4GHz. 
The encapsulation is HPAC- 
100A. Hewlett- Packard Ltd, King 
Street Lane, Winnersh, Woking - 
ham, Berks RG11 5AR. 
WW318 

Coaxial relays 
Between 2 and 30 coaxial inputs, 
switching to a single coax. out- 
put, all of either 50 or 75 -ohms, 
form a single -pole, multi -way, 
coaxial r.f. switch, with isolation 
of around 100dB. Unselected in- 
puts may be earthed, open - 

circuited or terminated in the 
relay block; contacts of the reed 

www.americanradiohistory.com

www.americanradiohistory.com


WIRELESS WORLD, SEPTEMBER 1978 E6 

relay can be expected to endure 
up to 20 million operations and 
will handle 250mA at 100V or less, 
depending on the switching 
mode. The switching signal can 
be anything from 5 to 50V d.c. or 
a.c. Hercoax Ltd, Plumpton 
House, Plumpton Road, Hoddes- 
don, Herts. 
WW319 

Chart recorder 
Unicorders are desk -top, poten- 
tiometric chart recorders with 
three to six steel pens, which may 
overlap. A complete traverse of 

the 250mm chart takes 0.3s, and 
the pens can be lifted individu- 
ally, by solenoid as an option. The 
20m chart is stepper -motor 
driven at a speed selected from 
199 dial -selected or remotely - 
controlled possibilities. Plug -in 
amplifiers accommodate the vol- 
tage range lmV to 200V, currents 
from 10. to 500mA and thermo- 
couples at 0 °C- 1600 °C. 
Common -mode rejection ratio 
is 170dB at zero frequency and 
160dB with alternating signals. 
Rostol Ltd, 33 Byron Road, Ear- 
ley, Reading, Berks IG6 1EP. 
W W320 

P.c. switches 
APEM 21000N toggle switches 
are designed to be mounted on 
printed boards, projecting only 
9mm above the surface. Single - 
pole switches are 11 x 7 x 
7.8mm; double -pole 21 x 17 x 
7.8mm, excluding pins. They 
possess either two or three posi- 
tions, latched or momentary and 
have silver or gold -plated con- 
tacts. Voltage and current 
capability for the silver contacts 
are 250V a.c. and 2A a.c. and the 
gold contacts will control IOmA 
at 50mV. Iskra Ltd, Redlands, 
Coulsdon, Surrey CR3 2HT. 
WW321 

Mechanical filters 
Low -frequency filters using 
flexure -mode mechanical 
resonators are announced by 
Rockwell- Collins. Nickel -iron 
bars and piezoelectric ceramics 
are the active elements, pro- 

ducing a response of 0.2 to 1.5% 
bandwidth /centre frequency 
which is equivalent to a Q of 500 
to 70. The filters work in the 
range 3.5- 70kHz, with an inser- 
tion loss of 2.5dB, and termin- 
ating resistance of 33k11. Centre 
frequency varies less than 4Hz 
over a 0 °C to 60 °C range of tern - 
perature. G. A. Stanley Palmer 
Ltd, Elmbridge Works, Island 
Farm Avenue, West Molesey 
Trading Estate, Surrey KT8 OUR. 
WW322 

Lead forming tool 
Consistency and accuracy in the 
bending of component leads for 
printed -board mounting is the 
aim of the Litesold Opsec tool. 

Components are dropped against 
a graduated step into the slots on 
the jaws, which are also gradu- 
ated to take components of 
varying lengths. The tool is made 
of high- impact plastic and has 
non -slip feet, which can be 
screwed to a bench. Light Sol- 
dering Developments Ltd, 97/99 
Gloucester Road, Croydon, Sur- 
rey CRO 2DN. 
WW323 

Low-resistance 
meter 
A main -frame and plug -in adap- 
tors, the 1700 series, from Electro 
Scientific Industries are capable 
of measurement and numerical 
display of resistance values in the 
range 1 micro -ohm to 200 
milliohms, in which lie the resist- 
ances of-contacts, inductor 
windings and printed -board 

tracks. One of the plug -in units 
-offers the option of d.c. measure- 
ment for reactive components or 
a pulsed test for those corn - 
ponents whose characteristic 
would change if current were to 
be passed continuously. 
Tranchant Electronics Ltd, 
Tranchant House, 100A High 
Street, Hampton, Middlesex 
TW12 2ST. 
W W324 

R.f calorimeter 
A numerical reading in kW, allied 
to the calorimetric determination 
of radio -frequency power, en- 
ables convenient power meas- 
urements to be made by the Bird 
6080 up to 80kW with a maxi- 

mum error of ± 3%. Temperature 
sensors and water flow monitors 
are remote, being connected via 
an 8ft cable to the power meter. 
Aspen Electronics Ltd, 2 Kildare 
Close, Eastcote, Middlesex HA4 
9UR. 
W W325 

Dual -lamp switch 
A dual -lamp switch, available 

' from Pye Electro- Devices Ltd, 
' has a 3 in- square cap incorpo- 
rating two TI3 /4 lamps with a 
midget flange base and a 
matching indicator. The cap has 
horizontal or vertical split 
screens, with five choices of filter 
and eight lens colours for each of 
the two zones of the screen. 
Silver or gold contacts, with mo- 
mentary or alternative actions, 
are available in s.p.d.t. and d.p.d.t. 
configurations. Pye Electro- 
Devices Limited, Controls Divi- 
sion, Exning Road, Newmarket, 
Suffolk CB8 ÒAX. 
WW326 

Darlingtons for tv 
deflectors 
Two high power transistors, the 
BU806 and the BU807, are parti- 
cularly suitable for use as 
horizontal deflectors in black and 
white televisions. The low 
driving power typical of the Dar- 
lington configuration allows 
elimination of the driving trans- 
former and consequently reduces 
the cost of the stage. The high 
switching speed required is 
guaranteed by the presence of an 
integrated diode which extracts 
the charges accumulated during 
conduction. A clamper diode is 
also integrated in the devices. 
These devices, when used with 
the integrated horizontal deflec- 
tion circuit, the TDA1180, no 
longer require a driving transis- 
tor and consequently the cost of 
the system is further reduced. 
SGS -Ates (United Kingdom) 
Limited, Planar House, Walton 
Street, Aylesbury, Bucks, HP21 
7QN. 
W W327 

Fibre light guides 
General purpose fibre-optic light 
guides in a p.v.c. sheath and ter- 
minated in stainless steel end 
fittings are produced by Valtec. 
Fibres of 0.002 in diameter are 
used in single, bifurcated and' 
trifurcated branch types in 
lengths up to 30 ft attenuation is 
600- 700dB /km, numerical aper- 
ture is 0.56 with a 68 degree 
acceptance angle. Fiberoptics 
Division, Valtec Corporation, 
West Boylston, MA, USA 01583. 
W W328 

Supply failure 
simulator 
Interference simulation by the 
Schaffner NSG200 series is ex- 
tended to allow the simulation of 
d.c. power failure and interrup- 
tions. A new plug -in unit, the 
NSG204, is for use with the 200C 
mainframe, and permits d.c. sup- 
plies between 5V and 220V at up 
to 10A to be interrupted for ad- 
justable duration between lms 
and 2s. The interruptions may be 
generated by an external trigger, 
a push- button or an internal 
timing generator, working bet- 
ween 5Hz and 0 -1Hz. Switching 
time is around 2µs off and 1µs on. 
Lyons Instrument Ltd, Hoddes- 
don, Herts. 
WW329 

www.americanradiohistory.com

www.americanradiohistory.com


86 

IT -test 
Embarrassing moments experienced by 
television and film "personalities" can't 
be the same kind as those I have - they 
always seem so delighted to tell anyone 
who asks them all about the grisly faux 
pas and face -burning ineptitudes 
they've committed. I can't bring myself 
to tell anyone about mine, but I'm 
always happy to hear of other people's. 
The only time I've ever been able to see 
one of my own episodes as even 
remotely funny was when I sidled up to 
my wife, who was trying on a hat in a 
shop and said "You can always use it as 
a flower -pot when you're tired of it" and 
yes, you've guessed it, it wasn't my wife. 
The woman wasn't trying on hats, 
either; it was her own. 

"What's all this to do with elec- 
tronics?" I hear all my readers ask, both 
at once. Well, it's just that we were 
talking, this morning, about Chairman's 
Visit time, from which many of us have 
suffered. You know what I mean; the 
one day a year that makes it all 
worthwhile. White lines are painted on 
the factory floor, guards are put on 
machines and all design engineers are 
told to wear their clean shirt and tie and 
have a shave if they can possibly 
manage it. 

Our chairman used to come round the 
labs. and demonstrate that democracy 
was still a force to be reckoned with by 
speaking to us. Actually, he usually 
directed his questions to us by way of 
the chief engineer, and didn't bother 
listening to the answers, but the inten- 
tion was there. We always had to show 
him the newest bits of gear we had 
prised out the buying officer during the 
year so that the management could 
show him how forward -looking they 
were and, this year, we had bought an 
oven for environmental testing of com- 
ponents. It was a big metal box, with 
lots of terminals and leads sprouting 
from them and any amount of meters 
and generators clustered round it. The 
chap who was using it explained what it 
was for but seemed a bit reluctant to 
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open the door. It would upset the test 
run and probably spoil a lot of hard 
work and other protestations, but the 
Man wanted a look inside, so with a 

dramatic flourish, the door was. 
opened. There were three shelves inside 
and nothing else at all, except that right 
in the middle of the centre shelf was a 

very small pork pie, gently steaming. 
Not a word was spoken. The group 

moved on and the only sign of anything 
amiss was that our chief engineer was 
abstractedly chewing his tie. I don't 
remember what happened to the chap 
with the pie - he's probably a per- 
manent lab. assistant now. 

Timeo Danaos 
It seems we're about to be saved. You 
can all come back in off the window 
ledge, because Whitehall has decided 
that the electronics industry could do 
with a hand and is intent on injecting 
£50m or so to revitalize, rejuvenate and 
rekindle the sparkle in our eyes. 

Well, that's great, but you will, I hope, 
forgive me if I don't instantly leap to my 
feet and turn cartwheels all the way 
along Stamford Street. I'm too old and 

,frail, for one thing, and the other is that 
I have this sudden presentiment of 

doom. I put it down to the SADIM 
syndrome, so named because of a Greek 
character - a king, as it happens - 
who had a regrettable tendency to turn 
everything he touched into clay; he 
could have made a fortune in the china 
industry but he had no marketing sense. 
There he sat all day, strumming on his 
bouzouki and surrounded by little piles 
of pure gold; every now and then he 
would snatch a pile of gold and, calling 
on his training as an alchemist, trans- 
mogrify it into base clay. (His old prof. 
used to say that the lad had never 
seemed to get the point of the subject). 

The striking thing about all this is, 
though, that not only did we learn our 
democracy from chaps like that, but 
some of his financial expertise seems to 
have rubbed off too. The cream of our 
society at Westminster have, it seems, 
only to take a passing interest in an 
industry for it to become a disaster area. 
There is no need to plod wearily 
through the list of victims, but if you 
kick off with the Brabazon and doff a 
mental hat at the TSR2 and the Hover - 
train, finishing up with British Leyland 
(or whatever they call it these days) and 
Strathearn you'll see what I mean. It 
isn't a view of life to make one happy at 
the sight of Ministers bearing gifts. 

Still, the china industry could have a 
rosy future. 

Byter bit 
Among the faults of David Bligh, 
excessive faith in l.s.i. 
was very probably the worst, 
though in this field he was the first. 
He gathered chips from every source, 
attended every single course 
and ultimately he was known 
as Dai the Sums, and stood alone. 
As hardware goes, it came and went 
(around a thousand pounds he spent) 
but gradually, he amassed 
sufficient gear, and stopped his fast. 
Computers large, computers small, 
Dai knew the workings of them all. 
His own could indicate, at speed 
with all the confidence you need 
the contents of its ROM, in clear 
on a v.d.u., and bend your ear 
with cacaphonic sounds of bytes 
in battle for their storage rights. 
When Dai was asked if this was what 
his monster did, he waxed quite hot 
and instantly applied his mind 
to write a programme of a kind 
to show quite positively that 
computing's really where it's at. 
His friends all gathered round to stare 
being sure he'd finished with hot air. 
He ran the tape - the display flashed, 
the printer rattled - keys were bashed. 
Then, on the screen in letters twee 
was printed "Pawn to King's Knight 

Three ". 
The move was made, but all in vain, 
because a rook in wait had lain; 
it sidled gently up and said 
"Checkmate, old son, afraid you're 

áead!" 
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Uncompromising performance. 
Incredible price. 
A professional 32 digit DMM Kit for less 
than E 50.00 

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 £ 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 3I 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. 

sabtronics 
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Brief Specifications: 

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

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: £ 49.95 plus £ 6.50 for shipping and handling. III 

r 
TIMWOOD LTD, Prospect Road, Cowes, 
Isle of Wight. England. Telex: 86892 

Please send me Sabtronics Model 2000 DMM 

J 

Kit(s) at =49.95 and £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. 

WW -097 FOR FURTHER DETAILS 
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WHY SETTLE FOR LESS - 
THAN A 6800 SYSTEM 

MEMORY - 
All static memory with selected 2102 IC's al- 

lows processor to run at its maximum 
speed at all times. No refresh system is 

needed and no time is lost in me- 

mory refresh cycles. Each board 
holds 4,096 words of this 
proven reliable and trouble 
free memory. Cost - 
only ;£80.00 for 
each full 4K 
memory. 

INTERFACE- 
Serial control interface connects to any RS -232, or 

20 Ma. TTY control terminal. Connectors pro- 
vided for expansion of up to eight interfaces. 

Unique programmable interface circuits 
allow you to match the interface to al- 

most any possible combination of 
polar ity and control signal ar- 

rangements. Baud rate selec- 

tion can be made on each 

individual interface. All 
this at a sensible cost 

of only£30.00for 
either serial, or 

parallel type 

PROCESSOR 
"Motorola" M6800 processor 
with Mikbug® ROM operating 
system. Automatic reset and load- 

ing, plus full compatability with 
Motorola evaluation set software. Crystal 
controlled oscillator provides the clock signal 

for the processor and is divided down by the 

MC14411 to provide the various Baud rate outputs 
for the interface circuits. Full buffering on all data 

and address busses insures "glitch" free operation with 
full expansion of memory and interfaces. 

DOCUMENTATION 

POWER 
SUPPLY- 

Heavy duty 10.0 Amp power 
supply capable of powering a 

fully expanded system of memory 
and interface boards. Note 25 Amp 

rectifier bridge and 91,000 mfd computer 
grade filter capacitor. 

Probably the most extensive and complete set of data available for any 

microprocessor system is supplied with our 6800 computer. This includes 

the Motorola programming manual, our own very complete assembly in- 

structions, plus'a notebook full of information that we have compiled on 

the system hardware and programming. This includes diagnostic programs, 
sample programs and even a Tic Tac Toe listing. 

PRICE EFFECTIVE 1st OCTOBER, 1977 

Prices quoted do not 
include VAT 

Mikbug® is a registered trademark of 
Motorola Inc. srn 0003 03 

Computer System 

with serial interface and 4,096 words 

of memory £275.00 
(Kit form only) 

'Please send me details of your full range of computer equipment 
and software. 

Name 

Address 

Southwest Technical Products Co. 
Unit 12, Tresham Rd., 
Orton Southgate, Peterborough 

WW -033 FOR FURTHER DETAILS 
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If you want your connectors to stay the 
course specify Ferranti. 

Ferranti circuit board edge connectors win through by 

their staying power. They're designed for a far higher number 

of insertions than you're likely to make. They need to be, so 

that you can rely on them throughout their working life. 

You'll like our other design features too. Low force spring 
contacts. Gold flash or full gold plating on the contacts as you 

wish. Terminals for wire wrapping or soldering. Many options: 
pitches of .100" (2.54mm)- modular connector, .150" (3.81mm), 

.156" (3.96mm) and .200" (5.08mm). 

Contact: Connector Sales, Ferrarrti Limited, 
Professional Components Department Dunsinane Avenue, 

Dundee DD2 3PN, Scotland. 
Telephone: 0382 89321 Telex: 76166 
Distributors: Giltech Components Ltd., 22 Portman Road, 

Battle Farm Industrial Estate, Reading, Berks. RG3 lES. 

Telephone: 0734 582131. FETTI 
Connector Capability 

WW -1 15 FOR FURTHER DETAILS 
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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 1 10, 
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/ 13.5DChandmike 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 V AC/ 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 CO.' - Line. 

Colour of CQ line brown military sand -touch. 
* Dealer inquiries welcome 
* ASK ABOUT OUR UP TO 1 20 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 ' Corp., Via Valdani 1 CH 6830 CHIASSO- SWITZERLAND 
Phone: (091) 44 26 51. Telex: 79959 CH 

WW -044 FOR FURTHER DETAILS 

HARMSWORTH 
070 -681 2601 

r 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 J 

TVL 
TRANSDUCER and RECORDER 

AMPLIFIERS and SYSTEMS 

4,40 

if 

n, 
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. 

Fylde 
Electronic 
Laboratories 
Limited. 

WW -066 FOR FURTHER DETAILS 
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Some interesting fkiures 
have just come to light. 

Plus: 

A Swiss engineered Digital 
Multimeter for just £85. 

With: 

Automatic Polarity and 
overload Display. 

AC /DC Voltage 200mV- 1000V. 
31/2 Digit 15mm Liquid 

Crystal Display, 
AC /DC Current 200mA -2A. 
Accuracy 0.3 % ±1 digit. 
Resistance 2Kil -20Mì. 
Overload protection to 1500V. 

Capacitance Range 2000pf -20pf 
Signal injectorlKHz- 500KHz. Harmonic Frequencies up to 500Mhz. 

Plus optional extras: 
HV Probe /Temperature 

probe - 50 °c- 125 °c. 
All just £85* plus Carr. & VAT. 

Visit our Showroom & Exhibition centre any time for 
a demonstration, and see for yourself the value for money 
service you get when you deal with any of the IEC Group 
Electrical & Electronic repair & supply companies. 

IEC GROUP COMPANIES 

Precision . 

Instrument 
Laboratories, 
727 Old Kent Road, 
London SE151NT. 
Tel: 01 -639 4461. 
Telex: 8811854 
(INSTEL). 

Instruments 
Electrical Co. Ltd., 
Instrument House, 
212 Ilderton Road, 
London, S.E.15. 
Tel: 01 -639 0155. 
Telex: 8811854 
(INSTEL) 

*Availability 
subject to 
demand. 

Higrade 
Instruments Ltd., 
56 Charlton Road, 
Harlesden, N.W.10. 
Tel: 01 -965 2352. 
Telex: 8811854 
(INSTEL). 
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IIntel -the world's leading manufacturer of advanced 1 
integrated circuits - scores again. Using MOS 

1 
technology they've produced memory and 1 
microprocessor devices which together provide 

1 
powerful computing functions in just a few packages 1 
...at low cost! All are fully supported with 

1 
development systems, software and debugging ' 
aids. Like the complete range of Intel products, 

1 
they're supplied, stocked and supported by us in 1 
depth. A phóne call will bring all you need. 

rin 
Your 
ephone 

_number__ 

1 

1 

1 

1 

L 

1 

1 
This easy- reference descriptive price list 

V contains over 2000 Intel products. We' ll be 
delighted to send it to you by return of post with 
our latest up -date material. Just use the reader 
reply service or send this coupon to 
GEC Semiconductors Ltd., 
East Lane, Wembley, Middx HA9 7PP, 

'. Telex: 923429. 

WW3 

SEMICONDUCTORS i ---- - - --_J 
WW -098 FOR FURTHER DETAILS 
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Hilornast Ltd 
HILOMAST 
SYSTEMS 

PNEUMATIC 
TELESCOPIC 
MASTS 

Pneumatic and winch operated telescopic masts and 
towers. Vehicle, field and wall mountings available. Many 
standard models ex- stock. 

HILOMAST LIMITED 
THE STREET HEYBRIDGE - MALDON 

ESSEX CM9 7NB ENGLAND 
Tel. MALDON (0621) 56480 

TELEX NO. 995855 
WW-026 FOR FURTHER DETAILS 
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OnE Stop Technology Shopping starts here 
051.5 nw from ambit international 

ONCE UPON A TIME, a manufacturer's stamp on an IC was an indication of almost total 
product reliability. But as complexities have multiplied, and prices have become From the World s leading radio 
competetive - the delineation between 100% functional and 95% functional ICs has got a 

lot less clear. But now more than ever, you cannot afford towastetime and effort on 

anything less than the very best - so at the OSTS, we have a strict policy to supply parts 

only from BS9000 approved sources. No nondescript clearance lines of dubious pedigree, 
only the very best. If you are a designer, or simply a keen hobbyist, you may buy from 
the OSTS with total confidence. 
As you may already know, we make a point of backing our products with extensive lb 
and technical facilities; so next time you want to buy your components, ask what support 
your present supplier can offer - and if it comes fromBS9000 sources we look forward 
to supplying you I! 

Please note that OSTS prices exclude VAT at 8% throughout this side of the page. Most 
ambit items are at 1215% except those marked Please keep orders separately totalled, 
although a single combined payment, and 25p postage charge, will be sufficient. 

L04000 emOS micromarket 
4000 
4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4031 
4032 
4033 
4034 
4035 
4036 
4037 
4038 
4039 
4040 
4041 
4042 
4043 
4044 
4045 
4046 
4047 
4048 
4049 
4050 
4051 
4052 
4053 
4054 
4055 

17p 
17p 
17p 

109p 
18p 
80p 
58p 
58p 
175 
17p 
555, 
52p 
80p 
80p 
60p 
93p 
82p 
90p 
17p 
76p 
17p 

180p 
55p 
72p 

100p 
58p 

250p 
100p 
145p 
200p 
120p 
250p 
1005 
1050 
250p 

83p 

855 
85p 
80p 

160p 
130p 
99p 
60p 
55p 
55p 
655 
65p 
65p 

120p 
1350 

4059 
4060 
4063 
4066 
4067 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4076 
4077 
4078 
4081 
4082 
4085 
4086 
4089 
4093. 
4094 
4096 
4097 
4098 
4099 
4160 
4161 
4162 
4163 
4174 
4175 
4194 
4501 
4502 
4503 
4506 
4507 
4508 
4510 
4511 
4512 
4513 
4514 
4615 
4516 
4517 
4518 
4519 
4520 
4521 

563p 
115p 
109p 
53p 

400p 
25p 
20p 
205 
20p 
20p 
205 
205 
90p 
20p 
20p 

82p 
82p 

150p 
Op 
190p 
105p 
372p 
110p 
122P 
905 
90p 
90p 
90p 

1045 
95p 
95p 
23p 
915 
69p 
51p" 
555 
24 

99 
149 
98 

206 
260p 
300p 
125p 
3825 
103p 
57p 

1095 
2360 

4522 
4527 
4528 
4529 
4530 
4531 
4532 
4534 
4536 
4538 
4539 
4541 
4543 
4549 
4553 
4554 
4556 
4557 
4558 
4559 
4560 
4561 
4562 
4566 
4568 
4569 
4572 
4580 
4581 
4582 
4583 
4584 
4585 

149p 
157p 
102p 
141p 
90p 
141p 
125p 
614p 
380p 
150P 
1100 
141p 
174p 
399p 
4400 
153p 
770 

386p 
117p 
388p 
21 

6 

530p 
159p 
281p 
303p 
25p 

600p 
319p 
164p 
84p 
63p 
100 

6800 series 

6800P 
6820P 
6850P 
6810P 
6852 

£13 
E6 
£6.75 
E4 
E15 

8216 £2.25 
8224 £4 
8228 £5.25 
8251 £8 
8255 £5.40 

MEMORIES 

8080 series 
8080 £16 
8212 62.25 

2102 £1.70 
2112 £3.40 
2513 E7.54 
4027 £5 78 

2114 E10 
2708 E10.55 

Development 
MEK6800 (220 
TK80 C306 
AMI, Signetics, 
TI, Intersil, 
Harris etc. OA 

Voltage Regs 
NEW LOW PRICES 

°1800 series UC TO220 package 1 A all 95p4 
7900 series UC T0220 package 1 A all £1 

te 

78LCP series TO92 100mA all 35p 

E2DU up fo .SA /adjustabtirvñA 195e 

78MGT2C %amp adjustable volts 175p 
79MGT2C %amp adjustable volts 175p 

723C precision controller 66p 

MAINS FILTERS FOR NOISE /RFI etc 
1 amp in I EC connector £4.83 
5 amp in 'wire in' case £3.87 
NE550A 73p 

IMOS 
CA3130E 
CA3130T 
CA3140E 
CA3140T 
CA3160E 
CA3160T 

p amps 

R5non.consumer 

LM324N 71p 
LM339N 66p 

gOp LM348N 186p 
35p!LM3900N 60p 
72p 709HC to5 64p 
ge. 709PC dl 36p 

p 710HC 105 65p 
710PC Oil 59p 

LM301AH 67p 
723CN 65p 

LM301AN 30p 
741CH to5 66p s 

LM308H 121p 741CN Bdil 27p 

LM308N 97p 747CN 70p 

LM318H 279p 748CN 36p 

LM318N 224p NE531T 120p 
NE531N 105p 

OPTO 7 seg displays 

0.43" High Efficiency HP: 
5082- 7650 red CA 182p 
5082- 7653 red CC 182p 
5082. 7660 yellow CA 182p 
5082. 7663 yellow CC 182p 
5082- 7670 green CA 185p 
5082- 7673 green CC 185p 

0.3" Standard HP 
5082- 7730 red CA 117p 
5082- 7740 red CC 117p 
0.5" Fairchild 
FND500 red CC 150p 
FND507 red CA 150p 

TL4Standard AND LP SchottkV 
'N' 'LSN' 'N' 'LSN' 'N' LSN 

20 7455 35 24 74126 57 44 
20 7460 17 74128 74 
20 7463 110 74132 73 78 
20 7470 28 74133 29 
24 7472 28 74136 40 

26 7473 32 38 74138 60 
7474 27 38 74139 60 
7475 38 40 74141 56 

24 7476 37 38 74142 265 
24 7478 38 74143 312 
24 7480 48 74144 312 
24 7481 86 74145 65 95 
24 7482 69 74147 175 
52 7483A 110 74148 109 105 

130 7484 97 74150 99 
24 7485 104 99 74151 64 84 

7486 31 40 74153 64 54 
7489 205 74154. 96 

24 7490 33 90 74155 54 110 
24 7491 76 110 74156 80 110 

7422 24 24 7492 38 78 74157 67 55 
7423 27 7493 32 99 74158 60 
7425 27 7494 78 74159 210 

7426 36 27 7495A 65 99 74160 82 130 

7427 27 29 7496 58 120 74161 92 7B 

7428 35 32 7497 185 74162 92 130 

7430 17 24 74100 119 74163 92 78 

7432 25 24 74104 63 74164 104 130 

7433 40 32 74105 - 62 74165 105 110 

7437 40 24 74107 32 38 74166 110 

7438 33 24 74109 63 38 74167 20 

7440 17 24 74110 54 74168 200 

7441 74 74111 68 74169 200 
7442 70 99 74112 88 38 74170 230 200 

7443 115 74113 38 74172 625 

7444 112 74114 38 74173 170 

7445 94 74116 198 74174 87 120 

7446 94 74118 83 74175 87 110 

7447 82 99 74119 119 74176 75 

7448 56 99 115. 74177 78 

7449 f 74121 74180 85 

7450 17 F,.a r 74181 165 350 

7451 17 24 74182 160 

7453 17 .: 74183 210 

7454 17 24 74125 38 44 74184 135 

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 

30 
/7414 

7415 - 
7 30 

1 

4;0 

74185 
74188 
74190 
74191 
74192 
74193 
74194 
74195 
74196 
74197 
74198 
74199 
74200 
74202 
74221 
74240 
74247 
74248 
74249 
74251 
74253 
74257 
74261 
74266 
74273 
74275 
74279 
74283 
74289 
74290 
74293 
74295 
74298 
74299 
74300 
74302 
74324 
74325 
74326 
74327 
74352 
74353 
74258 
74260 

134 
275 
115 

105 
105 
105 
95 
99 
85 

150 
160 

340 

All prices listed in 
ente sit 

LSN' 
74362 
74365 

92 74366 
92 74367 

180 74368 
180 74373 
187 74374 
137 74375 
110 74377 
110 74378 

74379 
74386 

374 74390 
374 74393 

74395 
100 74396 

75 74398 
90 74399 
90 74445 
90 74447 

105 74490 
108 74668 
295 74670 

40 
90 

175 
52 

120 

90 
95 

120 
100 
300 
350 
350 
115 
140 
140 
145 
95 

100 
110 
26 

'LSN' 
375 

49 
49 
43 
49 
70 
70 
60 

100 
90 

130 
55 

140 
140 
110 
133 
200 
150 

92 
90 

140 
110 
220 

misc 
NE555 30p 
NE556 78p 
NE558 180p 
LM3909 72p 

ICM7217 - 

counter is 
ICL7106CP- 
DVM is 9555 
KIT 2480p 
ICL7107CP 
LCD DVM 
KIT 2065p 

Due to rapid 
price changes in 
ICs, please check 
for current and 
quantity prices 

innouation source: 
On this side of the page, we offer you the leading products from the world of wireless. We 

are continually reviewing and adding to our r nge, and this month we feature some of the 

more significant additions to our range. All avi fable in depth, and usually ex -stock too ! 

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 12e 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/750f. 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 details please. (Not in cat) 

Coils &Filters by TOKO 
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 IFTs for AM /FM - 1000s es 

455/470kHz most types of appcns 30p 
10.7MHz 33p 

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

TV video and sound I Fs/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 

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 
1ORB series 33mH to 120mH 33p 

FM IF FILTERS ceramic and linear phase 
CESE /SFE10.7 stereo ceramic IF 10 7MHz 

filters in 5 groups 50p 
CFSB10.7 mono /roofing IF filter 50p 

BBR3125N 4pole linear pahe 10.7MHz 150p 
BBR3132A Sprite linear phase 10.7MHz 250p 

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

AM /FM /SSB IF FILTERS 
MFL series 2.4kHz ssb /455kHz carrier 995p 
MFH series 4 /5I7kHz BW on 455kHz 1950 
MFK series 7 /91,11Z BW on 455kHz 165p 
LFY455D 12kHa 4 ele ladder on 455kHz 125,, 
CFM2455 6kHz micro mechanical .. 65p 
SFD455 /470kHt murata IF filter 85p 
CFT455B /C 6 /8kHa min o 2IFTs 60p 
CFU470C 6kHe on 470kHz 65p 

Ratio Detectors for FM /NBFM 
1A651/7 455kHz ratio det 135p 
KAN1508/9 10.7MHz ratio detector 66p 
94ACS15106/7 10.7MHz ratio detector 66p 
Quadrature detectors for CA3089E etc 
K ACS K586HM single 33p 
KACS34342/3 double 66p 

Polyvaricon tuning capacitors + trimmers 
2A20ST7 2x2665F AM 95p 
CY222172 2x335p AM 

2x2OpF FM 1750 
CY23217PX 2x335pF AM 

3x20pF FM 12 trimmers/ 2450 

Radio;Audio;Comms ICs: 
Only the very best quality - and only types 
we have used in our own laboratory tests 
Radio frequency + mixers + oscillatorls) 
TDA1062 DC to VHF front end system 
TDA1083/ULN2204 am/fm /audio in one IC 

TDA1090IULN2242 am /fm hifi tuner system 
HA1197 LF /30MHz am receiver system 
CA3123E/uA720 LF /30MHz linear system 
TBA651 LF /30MHz linear system 

D6000 DMOS RE/Mixer pair 
IF amplifiers 
CA3089E/KB4402 famous FM IF system 
HA1137W/KB4420 as 3089 + deviation mute 
CA3189E update with deviation mute 
TBA120a /SN76660N FM if and detector 
TBA12OS hi gain version TBA120 
MC1350P agc IF amp 
MC1330P synch AM demodulator 
MC1495L precision 4 quad multiplier 
MC1496P popular doúble balanced mixer 
Communications circuits 
KB4406 differential amplifier 0.50 
KB4412 2 bal.mixers /agc /gain /doub. cony 2.55 
KB4413 em /fm /ssb der. AGC, ANL. mute 2.75 
KB4417 3mV mic processor preamp 2.55 
KB4423 FM noise blanker system 2.55 
Audio preamps 
LM381 stereo high gain /low THD 
LM1303 stereo audio optimized OA 
TDA1054 high quality with alt option 
KB4417 see above 
Audio Power amps 
TBA810AS 7W RMS overload protected 1.09 
TDA2002 8W/2E2 in pentawatt package 1.95 
TDA2020 15W HMS hill power do 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/K84400 original pli decoder 2.20 
CA3090AQ RCA's pll decoder 3,25 
uA758 Buffered version of 1310 2.20 
LM1307/uA707 non Pll type 1.55 
HA1196 advanced adÌ.sep pli 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 

1.95 

1.95 

3.35 

1.40 

1.40 

1.81 

3.75 

1.94 
2.20 
2.75 
0.75 
1.00 
1.20 
1.35 
6.86 
1.25 

1.81 
0.99 
1.95 

Some of the biggest stocks of specialist MOS and 
FET transistors for radio in the UK. 
8F900 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: 
Start saving now for the biggest breakthrough in 
power transistor technology yet. Ambit has the 
new Hitachi VMOS data (Ell and by the time 
you read this, we should have received 1t 
stock order. But they aren't cheap. `i 
DISCRETE LEDS - the best value of all: 1 

LED size : 2.505min 5mm dia clip' 
RED 17p 14p 2p 
YELLOW 20p 15p 2p 
GREEN 20p 16p 2p 

10% disc for 10 off, 25% discount per 100 

Switch Systems: Check our combinations ! 

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

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 (02771 216029/227050,9am -8pm, 
callers welcome anytime i 

Tuner Modules 
From the biggest and best range 

TUNERHEADS for 88- 108MHz band 2/varicap) 
EF5803 6 cct, 3 MOSFETs, amp. osc. 19.75 
EF5801 6 at, 2 MOSFETs, osc op 17.45 
EF5600 Sect, MOSFET RF, by TOKO 14.95 
EF5400 fleet balanced mixer /pin ago 9.75 
EC3302 Sat FET input miniature 8.25 
TUNERSETS by LARSHOLT (head +lF) 
7252 Dual MOS head /low dist IF 26.50 
7253 FET had. mpx decoder inc 26.50 
IF AMPLIFIERS all with deviation mute, agc, 
arc, meter drives etc 
7020 HiGain dual ceramic filter 6.95 
7030 Mos preamp, linear phase filter 10.95 
7.130 2 esos preamps, 3 Ipfilters 16.25 
NBFM1 455/470kHz NBFM module 9.95 
MPX decoders, all with pilot tone filters and 
buffer amplifiers for min 300mV RMS 

92310 1310 bred system 6.95 
93090 3090A0 based system 8.85 
91196 HA1196 based + birdy filter 1299 
911968 HA1196 based + birdy filter o 

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

AM RADIO - 

91197 The anginal MW /LW varicap 
tuner with electronic switch 11.85 

9122 The uniband tuner module 13.22 

AM FM RADIO UNITS 
71083 Using TDA1083, provides a complete 

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

710830 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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Treble- approved 
metal oxide 
resistors 
from ITT 
- of course 

Two ranges of ITT metal oxide resistors are fully 
approved to BS 91 1 1 N002 and BS CECC 40101 
019 - types M04 and M05. In addition, M04 and 
M05 ITT metal oxide resistors are Post Office 
approved, and produced to high standards based on 
decades of experience in the manufacture of resistors. 

These significant approvals are for a wide range of 
resistance values: from 5flto 51 0kí .for M04 units, 
and from 5flto IMflfor M05 resistors. Both ranges 
are made in a choice of tolerances: ±1%, ± 2%, and 
±5 %. 

ww-o9l 

WIRELESS WORLD, SEPTEMBER 1978 

Even though they are treble- appro"sd, all these ¡W 
and 3 W resistors are very competitively priced, and 
available on fast delivery. And if you prefer 
bandoliered ITT metal oxide resistors, you only have 
to ask! For more information, contact: 

ITT Components Group Europe 
RESISTOR DIVISION, 
South Denes, Great Yarmouth, Norfolk NR30 3PX 
Tel: 0493 561 22. Telex: 97421 . 

FOR FURTHER DETAILS 
Components ITT 

QUARTZ 

CRYSTALS 

-FAST! 

(EL AEL CRYSTALS LIMITED 
Gatyná House, Motley, Surrey, England RH6 9SU 
Telephone. Morley 102934) 5353 Telex: 871161Aerocon HarleyI 
Cables: Aeroton Telex Morley 

WW -040 FOR FURTHER DETAILS 

carbon film RESISTORS 
ON BANDOLIERS OR PREFORMED.12 5mm 

AT NO EXTRA COST 

i 

Z & 

111.1» 

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

1 
WW -068 FOR FURTHER DETAILS 

we wondered why.... 
T7,. 6 B C , B',r, h R.,,,. 6.A. C , Oer ca Aenust,,:s, Inst,ture of SOUnd and Vrh,arror' Research, I. C. L., Post Off me 
LJecommun,eahons, Phdrps Research, U.K. Atom- Enrrgy Aurhowty, and many Umvecvbes were among our 
rust-or-mos. 

Maybe they lofted the comprbt've prices of our modules, or the fact that all modules have a frequency 
n,sponse lion, 20H, to 22k H.+ - 0.2dB, a slew,ng rate of 8 volts Per 5h,crosecand, 'OPUt 50,,s1bv,ty of OdB 10. 775 VI. 
.+ damp,ng factor wearer than 400 to t Hz and a rota/ harmon,c d,storbon less than 0.055% at )kHz. 

Or could -t be that they went for the re/ah,l,ry and the cnmprrhens,ve protectrnn e,rcu,try. Then the, 
rhr fol/ 2 v'.rr'JU,nanbn wh,ch arse mp, +n,e nor range of modulo!. 

OR PERHAPS THEY JUST LIKED THE SOUND OF US, 

J.P.S. ASSOCIATES 
(ASTONKILN LTD./ 
BELMONT HOUSE 
STEELE ROAD 
PARK ROYAL 
LONDON NW10 7AR 
Tel: 01 -961 1274/5 

J S 60 60 Watt 

J P.S. 100 100 Watt. 

J.P S 150. 150 Watt. 

..,,. 
11/ 

Powet 
supplies 

55e1/able to sun all modules Senti for 
rthelinto nnat,o,, un our range Of pre emphtiel 

modules PS products are now stocked) el the dust 

ohutors shown below. Fortier Informel,on on ell 

product, evar lattis direct Porn JPS Associates o 
vie reader reply serves. 

All modules are made In the Umled Kingdom 

DENMARK BELGIUM 

T5.R4DIO 'A14 

]300eetle,trae,k Wglmae3020. 
De,rma,e. Oe'pum. 

M, Die Mr Len 
Ma43377 

ENGLAND M,dlends 

CROXF0R0 CUSTOM EQUIP 
he London Rile. 

T. e0533 53.65 

ENGLAND West 

5E VERNSIDF_AUDiO 6 LTG 

`9 
T Promenade 

sroesR57 BTZOe 

kn, Pote, Hnv 

ENGLAND South 

E_W AUOIOVrSUAL 
76 Cher, Crorr. Roan cd n 

MC' 
ÚI636]37} 

SCOTLAND 

AiMUSPHERELTG 6SOUNQ 
57 Nei e n Seesr 

ireo'au 
o72A 57200, 
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sale 
hire 
repair 
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You'll do better at Martin Associates 

ANALYSERS 
WAYNE KERR A321 Wave Analyser. 20Hz -20KHz 
ATTENUATORS 
S.T.C. 74600 0-9dB 0.9008 75ohm Anenuators 
MARCONI TF.338C 0.105dB 600 ohms 2 wan Anenuator 
MARCONI TF .1073 / 2S 0.100dB 75 ohms Attenuator 
ADVANCE A.64 0-70d8 in 6 steps 10d8 and 10 steps of 1 dB 1% 

BRIDGES 
WAYNE KERR 6.601 C.R.L. 1 5KHz -5MHz 1% Bridge 
WAYNE KERR 8.801 C.R L. c/w Source and Detector 5- 100MHz 
WAYNE KERR 8.901 C.R.L. c/w Detector 5- 250MHz Bridge 
WAYNE KERR 8.221 C.R.L. c/w Adaptor 0. 1% 

COUNTER 
MARCONI TF 2401A 8 Digit DC- 110MHz 300MHz -2 5GHz 

DIGITAL VOLTMETERS 
HEWLETT -PACKARD 2401C 6 digit Integrating 0.1V-1000V D.C. 
HEWLETT -PACKARD 3439A 4 Digit AC/ DC Autoranging 
SOLARTRON A.223 5 Digit AD/ DC /Resistance . . 

SOLARTRON 1420.2 4 Digit DC. 2 5uV -1000V 
SOLARTRON 1219 AC /DC Converter 1 OHz -10KHz 

MARTIN ASSOCIATES 
34 Crown Street 
Reading 
Berks. RG 1 2SE 
Tel. Reading (0734) 51 074 

E175.00 

From leach) £25.00 
£75.00 
£75.00 
£30.00 

E195.00 
£375.00 
£150.00 
£250.00 

£700.00 

£400.00 
£250.00 
£550.00 
E170.00 
£95.00 

we guarantee it! 
METERS 
MARCONI TF.791 D Deviation Meter 4- 1024MHz 
MARCONI TF.2342 PCM Regenáretor Tester 
MARCONI TF.1020A Power Meter 0 -100W DC- 250MHz 
MARCONI TF. 2604 Electronic V / Meter 20Hz- 1.5GHz 
MARCONI TF.10418 Valve V /Meter 20Hz- 1.5GHz 
MARCONI 6593 V. S. W. R. Meter /Amp. Mk. III 
LEVEL TM 6B Broad Bend V / Meter 1 Hz- 450MHz 50uV -500V 
HEWLETT -PACKARD 430C Power Meter 0.01 mW- 10mW 10MHz -10G Hz 

OSCIILOCOPES 
HEWLETT -PACKARD 140A DC -20MHz 5mV /cm Dual Beam Oscilloscope 
TEKTRONIX 545A DC -33MHz + CA Plug In. Dual Beam 
TEKTRONIX 585A DC -80MHz Dual Seem 
ADVANCE OS 25A DC -5MHz Dual Beam 100mV /cm 
POWER SUPPLY UNITS 
ADVANCE PMA 190 -7V 10A Modular. P.S.0 
ADVANCE PMA. 20 0.7V 20A Modular New 
FARNELL TSV.70 0.35V / 10A. 0-70V/5A Metered 
SOLARTRON 757.20 -50V 1A . 

A P T. SCV 31E1 50 -100V 1 5A Modular 
SIGNAL SOURCES 
ADVANCE A 1 Sine /Square 0 -20V 15Hz -50KHt Oscillator 
ADVANCE J.1 Sine Signal Generator 
ADVANCE JIB Sine 15Hz -5OKHe Signal Generator 
ADVANCE J4. Sine tOKHe- 600KHz Signal Generator 
HEWLETT -PACKARD 60SA10MHt- 500MHZ. -Signal 

Generator £180.00 
HEWLETTPACKARD 200CD 5Hz- 600KHz 0 -10V 

Oscillator £200.00 
MARCONI TF 144H/4 10KHz- 72MHz. 0 -2 75V 

Signal Generator £350.00 
MARCONI 6056 7- 12.5GHz. Signal Generator 

£575.00 
MARCONI TF 2003 0.412.5MHz Signal Generator 

PhM /MA £200.00 
MARCONI TF.1060/3 470 /960MHz Signal Genera- 

tor £350.00 
MARCONI TF. 1101 20He- 200KHz 0-20V Audio 

Oscillator £120.00 
MARCONI TF.1370A 10Hz- 10MHz. R.0 Oscillator 

£200.00 
MUIRHEAD D -880 -A 0 O1 Hz -1 1 2101z. Oscillator 

£350.00 
WESTON ROTEK 146AG 5 A C Voltage Standard 

£750.00 

E195.00 
£195.00 
£90.00 

£225.00 
£75.00 

£275.00 
E 100.00 
E 1 1 5.00 

£325.00 
£350.00 
£550.00 

£90.00 

£30.00 
£85.00 

£ 140.00 
£35.00 
£22.50 

£60.00 
£50.00 
£65.00 
£45.00 

RECORDERS 
HEWLETT -PACKARD 2D -2AM X -Y Plotter 0 2mV- 20V /cm 
HEWLETT -PACKARD 7035B X -Y Plotter 1mV- 10V /in 
HEWLETT -PACKARD 7700 Channel Thermal Recorder c/w Respiratory pre-amp 
HONEYWELL 520 XY Plotter 0.05mV- 25V /cm 
TELSEC 700 2 pen Flat Bed Recorder 50uV -1 V 
OXFORD 30002 pen 1 mV -100V 
MISCELLANEOUS 
MARCONI 6010 Universal Carriage 6011, 1 and 8 Grade 1 X and S Band 

£500.00 
£850.00 
£500.00 

£450 
£400.00 
£500.00 

£585.00 

WW -085 FOR FURTHER DETAILS 

The new CS -1575 oscilloscope is a dual trace 
130mm screen size instrument incorporating unique 
features for the analysis of low frequency wave 
forms. 

The most important feature is the facility to split 
the display and simultaneously show not only the 
input signals on both channels but also the frequency 
and phase relationship between them - anyone 
concerned with stereo cartridge or tape head align- 
ment can immediately see the advantages. 

Another special feature is the provision of dual 
channel triggering with independent trigger point 

adjustment for each channel together with full 
sensitivity (1mV) X -Y display. 

High input sensitivity of I mV /cm and wide band- 
width of DC -5 MHz make the new CS -1575 an 
indispensable tool for anyone interested in high 
performance audio and low RF measurement. 

For full details of the CS -1575 and the complete 
range of Trio test instruments, contact the sole 
agents: 

LOWE ELECTRONICS LTD. 
119 Cavendish Road, Matlock, Derbyshire 

Tel. 0629 2430 or 2817. Telex: 377482 - Lowlec G 

TR IO 

UNIQUE 4-FUNCTION AUDIO ANALYSIS SCOPE 

NEW - CS1575 - £262 +VAT 

WW -092 FOR FURTHER DETAILS 
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SINTROM 
MICROSHOP 

Ì Has your chosen Microprocessor system f) 

and Supplier these Unique features 

* Motorola 6800 by Southwest Technical 

* Plug in expansion for memory and I/O 
* Proven software: Assemblers, editors, floppy disc 

operating system and BASIC from 4K to 4 user. 

* Kansas City cassette tape and Shugart minifloppy 
fully supported 

* New, system oriented, documentation 
*Walk -in hobbyshop with experienced staff 
*Demonstrations always available 
* Hands -on selection of software 
*Manuals, Magazines and Data to browse or buy 
*Ten years experience in minicomputers, disks, 

cartridge tapes and VDUs 

MP-68 M6800 by Southwest Technical. With 4K RAM, Mikbug ROM 

KIT BUILT 

and TTY /RS232 input output interface 275 330 
CT-64 VDU controller with keyboard, serial ASCII 230 315 
CT-VM Video monitor for use with CT -64, 12 volt operation 140 

AC-30 Freestanding dual Kansas -City cassette interface 60 100 
MF-68 Twin Shugart minifloppy, controller, interface card, and - 

Disc Operating System with Disc 8K BASIC 800 860 
PR-40 40 Column alphanumeric printer. 75 lines per minute 200 250 
MP-4 4K memory board 7n 90 
MP-8 8K memory board 170 195 
MPS Serial ACIA board 30 37 
MP-L Dual 8 -bit parallel interface board 30 37 
MF-010 Pack of ten Diskettes 26.50 
SWTBUG Improved ROM Operating System, Mikbug compatible 16.00 

Software on paper tape or Kansas -City cassette 110.25 per application. 
Professional Commercial packages to special quotation. 
All units include full documentation 
All units include full documentation. power supply and case where required and interface 
directly to MP -88 system. 
All prices exclude VAT 18%) and carriage. 

Write now for Free Catalogue and lists 

Microcomputer Hobby Shop 
14 ArkWright Road 
Reading Berks 
RG2 OLS 

Monday to Saturday Tel: 0734 84322 
Telex: 847395 

WW -063 FOR FURTHER DETAILS 
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NEW PRODUCTS NEW PRODUCTS 
POWER AMP KIT 

The kit includes all metalwork, heatsinks and hardware to house any two of our power amp modules plus a 

Mower supply. It is contemporarily styled and its quality is consistent with that of our other products. 
Comprehensive instructions and full back-up service enables e novice to build it with confidence in a few 
hours. 

ADVANCED PRE -AMP CPR1 
This stereo module accomplishes pre-amplification of disc and other inputs to an impeccable standard The 
disc input has no common mode distortion effects. thd of .001%. 40dB overload. 70dB s/ n, and 6V / P S 

slew rate. Other inputs have 70mv sensitivity. thd of .001 %, 90dB s /n. 12dB /octave subsonic filter. 
4V /p S slew rate and active balance control. Output is delayed from 10 seconds. No controls are fitted. 

MOVING COIL PRE -AMP MC1 
This stereo module uses multiple input transistors to achieve 65d8 s /n. Sensitivity is switched 70 or 
160p V for 3 5mV output. 

POWER SUPPLY 
The regulator module. REG I provides 1 5 -0 -1 5v to power the CPR I and MC I. It can be used with any of our 
power amp supplies or our small transformer TR 6. The power amp kit wnl accommodate it 

POWER RMPIIlER MODULES 

CE 605 60W /8 seas 35-0.36, 11330 
CE 1004 1008/4 ohms 35-0.36e 11922 
CE 1006 100W /8 ohms 464455 12322 
a 1704 1708/4 seas 45-0-45e 120.12 
CE 17118 1708/8 Mu 60-0á0v E31.90 

TOROIDAL POWER SUPPLIES 

CPSI er 2sCE 508 er I,CE 1004 E14.47 
CP321er 2aCE 1004 r 2/4xCE 508 E15.82 

CPS3ler 280 1008 or IsCE 1704 E17.56 

CPS4 tor I,CE IOOB E 15.31 

CPS51er I,CE 1708 E22.68 

CPS6 er 2sCE 1704 or 2,CE 1708 E23,93 

REATSIIOIs 
ki510 15lg, 50m..2 C/W (1.30 
Medium passer. 100em. 14 C/W E2.20 
Disco/greep. I50mm.i.l C/W E2.85 
Fr. 30mm, stale 120 IF 24M EI3.50 
fr .156.6 15 tao 641115 l00mm E29.16 
INebleks. 21.4 C/W. 65 C max 

OM NI 170W 'spades 
TBERMAk CUTOUT. 70 C E1.90 

POWER AMP KIT 132.40 

PRE-AMPS. 

Th. sr. $5111.61 la 1w, versions ra rm sueOrl 
comments. sed Ms sor pea S) ems MO resisters Misr. 
necessary all taselSm capacitors. 

CPR1 129.49 CPRIS 139.93: MCI 115,50: MUS 129.49 

POWER SLIPPET: 

REG [5.75: TR6 E1.75 

MIDGE DRIVER. BDI 

Obtain up to 340W using 2:170W amps and this module 801 

[5.40. 

CRIMSON ELEKTRIK 
STAMFORD HOUSE 

IA STAMFORD STREET 
LEICESTER LEI BNL 

Tal: 10533) 537722 

All prices shown are UK only and include VAT and post. COD 90p extra, 5100 limit Export is no problem, 
please write for specific quote Send large SAE or 3 International Reply Coupons for detailed information 

WW - 122 FOR FURTHER DETAILS 

KONTAKT 60 
EUROPE'S LEADING CONTACT CLEANING SPRAY 

Kontakt products 60 -61 and WL provide 
an unsurpassed cleaning capability for 
contacts and switchgear. 

KONTAKT 60 

Safely dissolves oxides and sulphides and 
disposes of resinated contact greases and 
din, but does not attack plastics or any 
standard production materials. 

Is silicone free. 

Contains a light lubricant to avoid possible 
corrosion of contact paths - and obviates 
further oxydisation and "creep" currents. 

Quality Industrial Sprays from Kontakt 
Chemie 

K70 Protective Plastic Spray K72 Insulating Spray K75 Cold Spray 

K80 Siliconised Polish K90 Video Spray K100 Antistatic Spray 

K101 Dehydrating Spray and Pos. 20 POSITIVE PHOTO RESIST 
VARNISH. 

Distributed by 

SPECIAL PRODUCTS DISTRIBUTORS 
LTD. 

81 Piccadilly, London W1 V OHL 
Tel 01 -629 9556 

Cables Speciprod, London W1 
Descriptive leaflets of the above products are freely available on 
request. 

WW -111 FOR FURTHER DETAILS 
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Just Launched 
THE INTERNATIONAL DX -ING GUIDE 

Edited by Jim Vastenaoud 
This is the first comprehensive book to be published on 

the popular and fast -growing hobby of DX -ing, or the 
receiving of long -distance radio transmissions. Contents 
include elementary and advanced listening and DX -ing, 

additional backgrounds and forecasts, and a separate 
section of maps, charts, tables'and other practical data. 

There is also extensive information on wave propagation, 
interference, ionospheric behaviour, shortwave, medium 

wave and TV antennas, SSB reception and advice on 
DX -ing the various frequency bands including medium 

wave, short wave, utility, amateurs, 60 metre band and 
TV DX -ing. 

A BILLBOARD PUBLICATION £5.00 

ARGUS BOORS LTD 
Argus House, l4 St James Road,Watford, Herts. Tel : Watford 472Sí 2 

WORLQ 

IoE 
MST STEPS IN DX- ING 

ORGANIZING A DX CLUB 

SHORTWAVE RECEIVING ANTENNAS 

DX VOCABULARY, RECEPTION CODES, WIRE,TABLE 
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REGULATED 
POWER 

Protection: 
Ne 

All models internal w0un 
foldback, overload, 
thermal and short 
circuit protected. 
Fully fused 

Type AD1 2 - AD24 (Illustrated) 
TYPES AVAILABLE 
MODEL NO. AD12 

SUPPLIES 

°q _,°t °fit "- ...r_. -,;.l 
GUARANTEE 

ÁD24 

2 

AD2412 

-YEAR 

ADV030 

OUTPUT CURRENT 8amp 

NOMINAL OUTPUT 12 
VOLTS 

INPUT VOLTS 115- 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 varifiabl 
and metered 

115- 230 -250 
50 cycles a / , 

15% 

PRICES 
1 off - AD 12 -ÁD24 £52.50 
1 off - AD 2412 £48.00 

All subject to VAT @ 8% 

1 off - ADV030 
£102.00 

SOUTHERN ELECTRONICS 
6 WESTCLIFF ARCADE, RAMSGATE, KENT 

TEL. THANET (0843) 57888 
WW -074 FOR FURTHER DETAILS 

1111111IMI 

The catch was never 
quite as simple. Vero - 
speed can supply a 
swell catch, and a 
push- release catch, for 
use on cabinets, cases 
and containers - both neat and 
postive, and ideal for applications 
demanding corrosion resistance 
and anti -vibration. 
And we can get these to you, or 
any other of the items con- 
tained in our Autumn '78 cata- 
logue, fast. Phone us your order 
by 3 pm, and we'll promise to 
post it today; or if you haven't 
got our catalogue, just ask and 
we'll send it. 

MOSRED 
Barton Park Industrial Estate, 
Eastleigh, Hampshire S05 5RR 
Tel: 107031 618525 

WW -095 FOR FURTHER DETAILS 
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NEW 
for 

electronic 
design 

engineers! 

FIX -PRINT JIG for printed circuits 

l 

Invaluable for 
holding P.0 B.s and other 
panels when inserting and soldering 
components. Adjustable for work up to 280mm Rota, 
for access to reverse side and locks in any position. All metal 

Write of phone for full details Price £ 1 0 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. 

£1 8.50. 
nc VAT 
P &P 106p 

P2 Mk. 2 Drill 
£18 mr VAT 
P &P 1161) 

S1 
Drill Stand 
Constructed to take 
the popular P1 drill 
and ensure a high 
degree of accuracy 
In all types of 
electrical precision 
work. 

£5.13 

Pl Drill £9.67 
inc VAT P &P 3Bp 

HAVE YOU TRIED SPADE DRILLS for printed circuit boards arid other soft matenals7 No 
clogging - cooler - cleaner holes - there's a range of sizes, 0.1 to 2 5nlm 

PRECISION PETITE LTD 119a HIGH STREET TEDDINGTON MIDDLESEX TW11 BHG 

TEL: 01 -977 0878 Sole UK Distributors 

WW -101 FOR FURTHER DETAILS 

TT R ci ii oc electronics 
56A Fortis Green Road 
Muswell Hill London N10 3HN 
Telephone 01 -883 3705 

C-MOS SEVEN SEGMENT DISPLAYS SUPERSAVER 

4000 18* 
4001 .18* 
4002 .180 
4006 1.09* 
4007 .19* 
4009 .62* 
4010 62* 
4011 .18* 
4012 .21* 
4013 .53* 
4014 1.00* 
4015 .97* 
4016 .58* 
4017 .97* 
4018 .97. 
4019 .58* 
4020 1.08. /400 16* 
4021 .97* 7401 .16* 
4022 .88* 7402 .16* 
4023 .19* 7403 .160 
4024 .78* 7404 .17* 
4025 .19* 7408 .19* 
4026 1.76* 7410 .16* 
4021 .58. 7413 .27* 
4028 .87* 7420 .16* 
4029 1.18* 1427 .28* 
4040 1.08. 7430 .16* 
4042 .83* 7441 .56* 

You can combine C -MOS & TTL for 
quantity discounts. 

25 plus less 5 %. 100 plus less 10 %. 

4049 
4050 
4051 
4052 
4060 
4068 
4070 
4071 
4081 
4082 
4510 
4411 

.58* 

.58* 

.66* 
.86* 

1.16* 
.22* 
.22* 
.22* 
.22* 
.22* 

1.24* 
1 54. 

TTL 

7442 
1445 
7447 
7448 
7451 
7410 
7472 
7473 
7474 
7475 
7476 
7485 
7486 
7489 
7490 
7492 
7493 
74107 
74121 
74123 
14141 
74145 
/4151 
74154 
74174 
74192 
74193 
74196 

.52* 
70* 

.59* 

.65* 
16* 

.27* 

.22* 
27* 
27* 

.40*, 
30* 
76* 

.27* 
2.32* 
.38* 
.410 
.41* 
.27* 
.27* 
.49* 
'.65* 
.65* 
.49* 
.85* 
.72* 
.86* 
.86* 
.97* 

LIGHT EMITTING DIODES 

9.125" line. clip) 
011209 Red 
011.212 Yellow IH B 

TIL216 Red 114 B ) 

P1232 Green IH B 

0.2" (inc. dip) 
TI L220 Fled 
1IL224 Yellow IH B 1 

1I1228 Red IH B I 

TIL234 Green (H B 

iHot8 )-High Brightness 
LITRONIx A8 Rad 
DL701 Corn A030"+1 
DL 704 Corn C 0 30" R H der pi 
DL 721 Coin A0 51"R!H Doe dt 
DL746ComA 630"+1 
DL747 Corn A 630" l. H dec pt 
MONSANTO Oreen 
MAN51 Corn A 0 30" R/H dec pi 
MAN52 Com A 0.30" L. H dec pt.. 
MAN 53 Com A 0 30", 1 

M AN 54 Corn C 0 30" R/ H dec. pt 
Red 
MAN 71 Corn A 0 30" R/ H dec pt 
MAN72ComA030"L/Hdec.pt 
MAN 73 Com A 0 30"-ii 
MAN74 Corn C 0 30" R, H dec pt 
)(MON 
XAN362 C A R 0 30" L / H dec pt 
XAN 352 CA G 0 30" L; H dec pt 
XAN82 C A Y 0 30" L/H dec pt 

15p* 13p. 11p* 
27p* 22p* 17p. 
27p* 22p* 17p. 
27p* 22p* 17p* 

15p* 13p* 11p. 
30p* 26p. 20p* 
30p. 26p* 20p. 
3Op. 26p. 20p. 

1.72* 
1.72* 
3.04* 
2.43* 
2.43* 

DL /01 Com A 0 30" L li der: pt 
DL7O7R Corn A0.30"R Hdec pt 

DL727 Corn A051"R;HDou.dt 
DL750 Corn C 630" L/Hder: p1 

Yellow 
2.34* MAN81 Corn A 0.30"111/ H dec pt 
2.340 MAN82 Com.A 0.30" L/ H dec pt 
2.34. MAN83 Com A 0 30" + 1 

2.34* MAN84 Corn C 0 30" R H dec pt 
Orange 

1.520 MAN3610ComA030"R/Hdec pt. 
1.52* MAN3620 Coin A030" L/ H dec pt 
1.52* MAN 3630 Com A 0 30" + 1 

1.52. MAN3640 Corn C 0.30" R/ H dec pt 

1.81. XAN662 C R 0.60" Li dec. pt 
2.21* XAN652 C A G 0 60" L/H dec pr 

2.43* XAN682 C A Y 060" L / H dec pt 

1.72* 
1.72* 
3.04* 
2.43. 

2.34. 
2.340 
2.34* 
2.34* 

2.17* 
2.17. 
2.17* 
2.17. 

2.03* 
2.43* 
2.03* 

I.C. SOCKETS LINEAR I.C.s %ÛDÍ0 I.C.s LINEAR ft.; AUDIO I.C.s 

H p4i 10p i: p, 14p. 28 pin 30p* 
14 (,4 12p. 26p. 40 pin 40p* 

pins 100 54p. itl 63_78* 

LINEAR I.C.s AUDIO I.C.s 
047031770991 
p470918 pin DILI 
.4709 (14 pin OIL, 
.4709 80991 
p4709 (8 pm DILI 
.A710114 pin DILI 
pÁ710(1099) 

1.00 p4711 .14 pin DILI 
.41 7 1 1 1 170991 
41 ,,A741 (8 pin DILI 
.50' .A741114 pin Dill 
.50 .A741 (T099) 
.55 .A847(14 pin Dlll 
.60 .A748 (8 pin Dill 

.90 
.98 
.25 
.42 
.45 
.90 
.42 

0A748114pinDILI .60 CA3089,T13A1200 2.30 LM3725 
.4748 (T0991 .65 CA30900 4.25 LM373N 
.4753 (8 pin DILI 1.95 CA3123E/LM1820 1.50 LM377N 
AY.10212 6.50 CA3097E 1.75 ; LM380N-8 
40-1-5051 1.65 CA3130S .99 LM380N 
AY-5.1224A 3.39* CA3140S .99 LM381N 
AY.5-3507 5.99* CA31605 1.60 LM382N 
40-5-4007 7 99* CA3600E 1.75 LM3900N 
CA3045 1.50 LM301AN(8pon) .40 LM3905N 
CA3046 .89 LM3014T130991 .50 LM3809N 
CA3053 .85 LM308N(8pin) .90 MC1303/LM1303N 
CA3075 2.00 LM308T B piro 1 40 MC1310P 
CA5080 .80 LM339N 1.00 MC1312P 
CA3081 1.50 LM370N 2.75 MC1314P 
CA3082 1.50 LM371 1.75 MC1315P 

1.75 
2.99 
1.95 
1.00 

.99 
1.75 
1.35 

.65 
1.50* 
.70. 

1.10 
1.80 
2.15 
3.50 
6.10 

* 555 Timer * 
4 for £1.00 

* 28p" each * 
OUR NEW A4 E.C. BOOKLET 

Supplied FREE with orders of any 
I C.s worth £4.00 or more Contains 
Circuits. pin connections & Data 
(35p inc. P &P if sold alone). 

LINEAR I.C.s; AUDIO I.C.s 
MC1352P/ 

TDA1352 
MC1327P/ 

TDA1327 
MC1330P 
MC1350P 
MCI 351P 
MC1357P 

LM2111N 
MC1375P 
MC1456CG 
MC14951 
MC3302P 
MFC6030A 
NE540L 
NE546 
NE555 
NE556 
NE560 
NE561 
NE562 
NE565 
NE566 
NE567 
SL414A 
SL415A 
SL440A 
05549141 
SN75492N 
SN76001N 
SN76003N 
SN76013N 
SN76023N 
SN76033N 
SN76544N 

1.20 

1.50 
1.15 
1.00 
1.00 

1.70 
1.50 
2.50 
4.90 
1.65 
1.00 
2.25 
2.15 
.28* 
.90* 

4.40* 
4.40. 
4.40* 
1.40* 
1.65* 
1.85. 
1.90 
2.47 
2.38* 
.95* 

1.15. 
1.40 
2.45 
1.60 
1.60 
2.45 
1.55 

SN7653N2 
SN 76552N 
5N76660N 
SN76666N 
14,4263 
TAA320A 
TAA350A 
TAA570 
TBA120S 
T8A231 
TBA5200 
TBA530Q 
TBA5400 
T13455013 
.94651 
TBA7500 
TBA800 
TBA810S 
T8A820 
TBA9900 
TCA730 
TCA 740 
TCA940 
11342020 
UAA170 
UAA180 
ZN414 
ZN417E 
ZN423T 
ZN424E 
ZN425E 
ZN1034E 
ZN1040E 
ZNA116E 

1.55 
.65 
.65 

1.00 
2.50 

.75 
2.70 
2.50 
1.00 
1.00 
2.00 
2.00 
2.00 
2.00 
7.25 
2.00 
1.00 
1.10 
1.10 
2.00 
4.69 
4.69 
1.75 
3.50 
2.75e 
2.75* 
1.10 
1.68 
1.08* 
1.35 
3.78 
2.03 
8.43 
6.75* 

SR L MIKES 
Pos age and Packing 25p 

Items followed by a * include VAT @ 8% all others include 12 5% ALWAYS PLEAS :D TO SEE PERSONAL CALLERS 

TRADE AND EXPORT CUSTOMERS MOST WELCOME. Overseas Customers deduct 2/27 from items marked with a *1 /9 from others 

WW -043 FOR FURTHER DETAILS 

FREQUENCY 
COUNTERS 

1 7 10 Hz to 1 .2G H z. 

Sensitivity 1 OmV 

Stability 5 parts 10 

, ' ..a+ ..rr r _! _.._-_____-__-----°--°- 
': 

FREQUENCY COUNTER 
TYPE 801 B 

FREQUENCY 
STANDARDS 

CRYSTAL 10 MHz 1 MHz 100 KHz 
Stability 5 parts 10 "" 

OFF /AIR 10 MHz, 1 MHz, 1 part 10' 

301M 32MHz 5 Digit £98_ 

501 32MHz 8 Digit £192 
801B /M 250MHz 8 Digit £280 
Memory versions available if not suf- 
fixed M £30 extra 

401A 32MHz 6 Digit £138 
701A 80MHz 8 Digit £210 
901M 520MHz 8 Digit £395 
1001M 1.2GHz 8 Digit £670 

Start /Stop versions plus £18 

Type 102 10 MHz 1 MHz 100 KHz. Crystal Standard £98 
Type 103 Ott /Air Standard £98 

Type 203 Low Frequency Generator £78 

FREQUENCY 
GENERATORS 

DISTORTION .03% 
Amplitude Stability 0.1% 
10Hz to 100kHz 
Sine & Square Wave Form 

LOW FREQUENCY 
GENERATOR TYPE 203 

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 

Manufacturers and Electronic Laboratories world -wide 

WW -072 FOR FURTHER DETAILS 
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T 
Heyco labkits are i,eKtl , 

1 

for design Alto rOhipe. 
eng 

full of ideas 

ineers 
Heyco nylon bushing 
anchor, insulate and 
protect wires and cables .44/0 
entering a chassis, and are now 
available in Labkit form for quick, 
easy reference and development use. 
The five different Labkits feature 
Strain Relief Bushings, Insulating Bush- 
ings, Snap Bushings, Hole Plugs and 
Cable Clamps in an assortment of the 
most popular sizes. Full technical details 
of all Heyco products on request. 

Heyco have got it made for cables 
Heyco Manufacturing Co. Ltd., 
Uddens Trading Estate, 
Nr Wimborne, Dorset BH21 7NL. 
Tel: Ferndown (STD: 0202) 871411/2/3/4. 

® Telegrams: HEYCOMAN Wimborne. 
Telex: 41408. 

WW -I18 FOR FURTHER DETAILS 

cd 

Audio Connectors 
Broadcast pattern jackfields, jackcords, plugs 
and lacks. 

Quick disconnect microphone connectors. 
Ì Amphenol (Tuchel) miniature connectors with 
r coupling nut. 

Hirschmann Banana plugs and test probes, XLR 
compatible in -line attenuators and reversers. 

Low cost slider faders by Ruf. 

Future Film Developments Ltd. 
36 -38 Lexington Street 
London W1R 3HR 
01- 437 1892/3 
WW -045 FOR FURTHER DETAILS 

99 

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. 

iTl fi 0 il lJ iTl AUDIO Lt d . 
DEPT. W8, 13 HAZLEBURY CRESCENT 

LUTON, BEDS. LU1 1DF 
TELEPHONE: 0582 28887 

SEND LARGE S.A.E. FOR DETAILS 

WW -052 FOR FURTHER DETAILS 

NEW! 
CMOS 

STICKIES 

If you -re in digital electronics you're probably already using our TTL STICKIES - printed 
self- adhesive labels for the 61 most popular 7400- series ICs. They're great for 
BREADBOARDING. FAULT -FINDING. TEACHING. etc. 

Recently we've made some changes - more labels per set - now 480 new handy 
pocket -size packs * new 120 -label hobby pack AND CMOS STICKIES - each set 
covering the 64 most popular 4000 -series ICs. All with full instructions. 

480 -label sets £2.80 (Discounts for quantities.) 
120-label sets 80p. Prices include VAT, UK postage and packing. 

When ordering. please specify 'FR or CMOS 

Official orders welcome. 

CONCEPT ELECTRONICS 
8 Bayham Road, Sevenoaks, Kent TN13 3XA 

Telephone: 0293 514110 

WW -020 FOR FURTHER DETAILS 

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 

Theatre sound equipment 

Hospital distribution 
and nurse call systems 

Intercom systems, 
commercial & industrial 

Name 

Hotel entertainment systems Address 

El Simultaneous interpretation 
and conference systems 

www.americanradiohistory.com
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o WER5 
Tomorrow's Electronic Organ Kit is Here 

GALAXY 
The Flagship of the 
WERSI range of 
Organs 

WERSI is the first kit producing 
company applying the latest 
achievements of the space age 
technology. 

This has decisive effects on the 
technical and musical quality of 
WERSI "s electronic organs for the 
do- it- yourselfer. 

The application of modern integrated 
circuits, so- called IC's, simplifies the 
organ construction considerably. A 
single IC may replace up to 10,000 
conventional electronic components. 

In addition, IC's save a lot of space 
and they are extremely reliable 
devices. 

WERSI, however, went a step farther 
yet. IC's which were not available on 
the open market were developed for 
specific purposes by WERSI 
engineering. They are being produced 
by the most highly reputed IC 

manufacturers in the world. The result: 
economical electronic organs with the 
most up -to -date techniques and 
unsurpassed musical capabilities. 

POSSIBLY A NEW NAME TO YOU, 
BUT KNOWN IN OVER 25 COUNT- 
RIES FOR THE SUPERIOR IN- 
STRUMENTS WHICH THIS GER- 
MAN COMPANY PRODUCE. 

o USED BY WEST GERMAN 
BROADCASTING SERVICE 

PLAYED BY KLAUS WUNDER- 
®LICH AND OTHER FAMOUS 
ORGANISTS 

Without doubt, the most 
comprehensive kits and the 

most up -to -date designs 
available today. Just consider a 

few of the features 

Precision Master Generator, using MOS -LSI. 
Integrated electronic keying in 121_ techno- 
logy 
Unique - All switch functions are program- 
mable. 
Even the smallest organ has drawbars in 
addition to fixed stops. 
Craftsman -made cabinets available in 5 
veneers. 
Ready -made wiring harnesses eliminate 
errors. 

Send now for the 104 page full colour cata- 
logue and 16 page price list describing the 8 
organs in the range, together with the com- 
plementary kits which WERSI produce. 

r To AURA Sounds, W 1 , Copthorne Bank, Crawley, West Sussex 
Telephone Copthorne (0342) 713338 

I enclose £2.00, refundable against my first order to the value X25, 
please send the Wersi Catalogue and price list. 

NAME 

ADDRESS 

www.americanradiohistory.com
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RECHARGEABLE 

BATTERIES 

EXTENDED RANGE 
HP2 (size 'D') £3.56. HP11 (size 'C') £2.57. Sub 
'C' £1.64. Pencil) (size 'AA') £1.32. 9 volt PP3 
£4.98. 9 volt PP6 £11.66. 9 volt PP7 £9.14. 9 
volt PP9 £14.30. All chargers £7.97 (except for 
PP3 is £5.82 and Pencell -is £6.98). 6 volt 8Ah 
sealed lead acid £11.88. New child's, 2 -4 mile 
range. 

ELECTRIC CAR 
SAE for all details and lists plus £1.00 for rec. 
booklet "Nickel Cadmium Power." Add p. &p. 
10% (5% orders £25.00 and over). All prices 
include VAT. 
Dept. WW, Sandwell Plant Ltd., 201 Monmouth 
Drive, Sutton Coldfield, West Midlands. Phone 
No. 021 -354 9764. Callers to: TLC, 32 Craven 
Street, Charing Cross, OR to 2 Union Drive, 
Boldmere, Sutton Coldfield. 

WW -017 FOR FURTHER DETAILS 
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STEREO 
FUNCTION 
MODULE 
CP -FG1 

For comprehensive hi and to filtering and control of stereo 
separation (image width) mount a CP -FG1, 2 switches and 3 

pots on a Magnum CP -MPC2 Interconnection Board. This fully 
encapsulated function module incorporates some unique 
features. Two stereo filters ("rumble" and "hiss") are pro- 
vided, each with its own slope control and choice of three 
cut -off frequencies. Stereo separation control allows variation 
of the apparent image width to suit listening conditions - if you 
can't place your speaker where it really ought to be, let the 
CP -FG1 do it for you! All modules are, of course, available 
separately - Magnum boards aren't essential but coupled with 
their specially designed P.C. mounting pots and switches, they 
are an easy way to build the system of your choice. 

CP -FG1 - £13.22 incl. (U.K.). £15.22 incl. (Export). 

Also available: Pre -Amplifiers, Filters, Power Amplifiers, Peak 
Programme Monitors, Compressor /Expander, Active 
Crossovers, Power Supplies, plus all pots', switches, etc. 

ill fi O F1 lJ `T1 fi lJ O i C1 Lid. 
DEPT. W8, 13 HAZLEBURY CRESCENT 

LUTON, BEDS. LU1 1DF 
TELEPHONE: 0582 28887 

SEND LARGE S.A.E. FOR DETAILS 

WW -053 FOR FURTHER DETAILS 

COMPUTER PERIPHERAL EQUIPMENT 
FROM CROFTON 
For full details 
send for our 
Data Sheet 
ref: MC1 
S.A.E. for return of 
post service 

See us on Stand 1 

at the Personal 

Computer World 

Show Sept. 21st to 
23rd, West Centre 
Hotel, Lillie Road, 

London, SW6 

II ,a Mlle 
a .íi#liíara 
1.114111111111,41 114 

11 

41 

AI 

CROFTON ELECTRONICS LIMITED 
35 Grosvenor Road, Twickenham, Middlesex 01- 8911923 
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\ 104 
The firm for r Th fi f Speakers 

v WILMSLO 
V 

HI -FI 
DRIVE 
UNITS 

PA GROUP & 
DISCO UNITS 

WILMSLOW 
AUDIO 
KITS FOR MAGAZINE DESIGNS etc. 

SPEAKER 
K ITS 

Audax HD12.9 D25 £7.50 
Audax HD13 D34H £12.50 
Audax HD20 B251-14 £14.65 
Audax HD20825J4 £10.95 
Audax HD1 1 P25EBC .... £6.95 
Baker Superb £22.50 
Castle 8RS /DD £11.95 
Chartwell CEA205 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 £9.75 
Dalesford D20/105 4.. £10.95 
Dalesford D30/110 5 . £10.95 
Dalesford D50/153 61/2' £11.95 
Dalesford D50 /200 8" . £11.95 
Dalesford D70/250 10 £24.95 
Dalesford D100/310 12 £34.95 
Decca London £37.25 
Decca CO /1000/8 £7.95 
Decca DK30 £24.50 
E.M.I. type 350 4 ohm £9.25 
E.M.I. 14A/770 14" x 9 £12.50 
E.M.1. 8' x 5- d/c 10 watt £3.95 
Isophon KK10/8 £8.25 
Isophon KK8 /8 £7.50 
Jordan Watts Module £ 17.95 
Jordan 50mm Unit £22.50 
Jordan CB Crossover £22.50 
KEF T27 £8.50 
KEFT15 £10.75 
KEF B110 £10.95 
KEF 8200 £11.95 
KEFB139 £24.95 
KEFDN13 £4.95 
KEFDN12 £7.25 
Lowther PM6 .. £43.75 
Lowther PM6 MKI £45.90 
Lowther PM7 £78.95 
Peerless DTIOHFC £9.50 
Peerless K010DT £8.25 
Peerless K040MRF .. £10.50 
Radford BD25 II £26.95 
Radford MD9 £14.50 
Radford MD6 £17.95 
Radford FN8 /FN831 £19.95 
Richard Allan CG8T £8.95 
Richard Allan CG 12T Super £19.95 
Richard Allan HP8B .... £13.50 
Richard Allan LP8B £9.25 
Richard Allan HP12B .. £21.50 
Richard Allan DT20 £6.75 
Richard Allan DT30 £6.95 
Shackman Electrostatic C/W polar 

network & X/O .. pair £99.95 
Tannoy HPD 295A £91.50 
Tannoy HPD 315A £102.95 
Tannoy HPD 385A £119.95 

Baker Group 25 
Baker Group 35 
Baker Group 50/12 .. 
Baker Group 50/ 15 
Celestion G12M 
Celestion G12H 
Celestion G 18C 
Celestion G12/ 75 

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

(cambric edge) 
Celestion G15 / 100 

(alum dome) 
CelestianMH1000 
Celestion Powercell 12 /100 
Celestion Powercell 15 /100 
Celestion Powercell 15 / 125 

Fane Pop 40 
Fane Pop 50H 
Fane Pop 75 
Fane Pop 65 
Fane Pop 80 
Fane Pop 100 
Fane J44 horn 
Fane J104 horn 
Fane J73 horn 
Fane Guitar 80L 
Fane Guitar 80B 
Fane Disco 80 
FanePA80 
Fane Bass 85 
Fane Crescendo 12A 
Fane Crescendo 128 
Fane Crescendo 15/ 100 
Fane Crescendo 15/ 1 25 
Fane Crescendo 18 
Fane 920 II Horn 
Fane HPX1 /HPX2 
Fane PH50 ...., 
Goodmans 8PA 
Goodmans 10P 
Goodmans 12P 
Goodmans 12PD 
Goodmans 12PG 
Goodmans 18P 
Goodmans 50HX . . 

McKenzie Forte 12 
Motorola Piezo Horn 

Richard Allan HD8T 
Richard Allan HD 1 OT 
Richard Allan HD12T 
Richard Allan HD15 
Richard Allan HD 1 5T 

£13.00 
£14.50 
£21.00 
£25.75 
£ 12.95 
£16.95 
£41.95 

£22.50 
£24.50 

£ 16.95 

£32.50 
£13.50 
£45.95 
£48.95 
£51.95 

£10.95 
£12.50 
£16.95 
£ 19.95 
£21.95 
£35.95 

£6.50 
£13.75 

£9.75 
£19.75 
£19.95 
£21.50 
£19.50 
£29.95 
£42.95 
£44.95 
£54.95 
£64.95 
£75.95 
£45.95 
£2.50 
£6.50 

£3.95 
£6.95 

£16.95 
£19.95 
£19.50 
£39.95 
£18.95 

£22.95 
£8.50 

£ 12.95 
£13.25 
£18.75 
£29.95 
£ 30.50 

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 PR09 -TL 
£5.50 + £1.50 p &p 

Hifi Answers Monitor (Rogers) 
£129.00 

Hifi News State of the Art 
(Atkinson) £161.00 

Hifi News No Compromise 
(Frisby) £126.00 

Popular Hifi Mini Monitor 
(Colloms) £63.00 

Popular Hifi Round Sound (Stephens) 
including complete cabinet kit 

£65.00 

Practical Hifi & Audio Monitor 
(Giles) £119.00 

Practical Hifi & Audio Triangle 
(Giles) £76.00 

Practical Hifi & Audio BSC3 
(Rogers) - £60.00 

Hifi News Tabor (Jones) £57.75 
Hifi News Tabor (with H4 

bass units) £65.00 
Wireless World Bookshelf 

(Wilkinson) £56.50 
Wireless World T.L. / KEF 

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

(Bailey) £154.00 

SMART BADGES FREE WITH ALL 

ABOVE KITS (TO GIVE THAT 

PROFESSIONAL TOUCH TO DIY 

SPEAKERS!) 

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

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 £13.90 
Eagle SK21 5 .. £23.50 
Eagle SK320 £33.50 
Eagle SK325 £59.00 
Eagle SK335 £79.90 

Goodmans DIN20 £31.50 
Goodmans Mezzo Twinkit £51.95 

Lowther PM6 Kit £91.75 
Lowther PM6 MKI Kit £96.50 

Peerless 1060 £66.95 
Peerless 1070 £115.00 
Peerless 1120 £129.50 
Peerless 2050 £45.95 
Peerless 2060 . £60.95 

Radford Studio 90 £154.00 
Radford Monitor 270 £208.00 
Radford Studio 270 £275.00 
Radford Studio 360 £390.00 
Richard Allan Twin £29.90 
Richard Allan Triple 8 .. £45.50 
Richard Allan Triple 12 £55.90 
Richard Allan Super Triple £65.90 
Richard Allan RA8 £42.75 
Richard Allan RA82 . . £67.75 
Richard Allan RA82L £73.50 

Seas Mini £17.90 
Seas 203 £35.50 
Seas 302 .. . £43.90 
Seas 303 £73.90 
Seas 503 £111.90 

WhPfedale Denton 2XP £26.95 
Wharfedale Linton 3XP £41.95 
Wharfedale Glendale 3XP £56.95 

CARRIAGE & INSURANCE 
Tweeters/Crossovers 40p each 
Speakers up to 10 75p each 
Speakers 12' . . £1.25 each 
Speakers 15 . . £2.00 each 
Speakers 18 . £2.95 each 
Speaker Kits ... £2.50 pair 
Mag. design kits . £3.50 pair 

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 12 / 4 / 78) 

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

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 ! 

,w 
i('_. 
L,./ The firm for Speakers 

WILMSLOW 
noc 

Swan Works, Bank Square, 
Wilmslow, Cheshire. 
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( 

AMI -COS 
microprocessor system 

-74a 
rcrr}íJ and lecturer electwuuco designe r a 

ATA REASONABLE PRICE ! 

a modular 6800 system 

for the amateur, student, 

efcduvac.' 

AMI COS features modular flexibility. Each 
module is designed as a plug -in PCB, having 
jdentical serial contacts, and is connected to a 

common bus -line PCB, the COSBUS. The basic 
module MAINCOS incorporating the AMI 
56800 CPU chip drives the binary command 
uI it CONCOS. By using LED's and switches, 
the user will acquire a deeper knowledge and 
experience in the microprocessor field. Both 
ri.udules are expandable with standard TV 

t rt,ices, cassette recorders, A/D converters, 
;AM (up to 65K x 8), and alpha- numeric 

Ui hexadecimal keyboards. 

Based on the Eurocard 
format the kit prices are. 

Maincos £82.50, Concos 
£84, Manual £1 2.50, 

Ramcos £60.70, Cosbus £29.00, 
Protocos £1 1 .50, Piacos £37.00, Sercos 

£58.70 etc. 

The manual supplied with MAINCOS and 
CONCOS contains the AMI 6800 hardware 
and the module documentation, with instruc- 
tions. 
All AMI -COS modules are available separately. 

The application of AMI -COS is not limited to 
students or amateurs. Its flexibilitj makes it 
very useful for industrial applications. Co- 
operating with hardware and software consul- 
tants RITRO assures you of the right hack up. 

An AMI -COS brochure is available on request. 

AMI -COS - YOUR LOGICAL FUTURE. 

0 Electronics (UK) Limited 
GHENFELL PLACE, MAIDENHEAD, BERKSHIRE Telephone MAIDENHEAD (0628) 3622 -, 

NL 2930 BARNEVELD, PB 123, Gelreweg 22 Tel: (0)3420 -5041 Telex: 40553 ritro nl 

ú 2000 ANTWERPEN 172, Plantin and Moretuslei Tel: (0)31- 353272 Telex: 33637 norics b 
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QUALITY COMPONENTS BY RETURN 
Libber Circuits by RCA. Nations! etc, 
709 DIL14 25p LM382N 105p 
741 DILE 24 1M1303 110p 
741 DIL14 35p LM3900 50p 
747C 00.14 50p LM3909 80p 
748C DILO 30p MC1310P 150p 
CA3011 80p MC1312P 160p 
CA3014 134 MC1314P 300p 
CA3018 80p MC1315P 520p 
CA3020 160p MCt330 loop 
CA3028 1259 MC1458N 3515 

CA3035 140p MC14965 80p 
CA3036 170p NE555 25p 
CA3042 170p NE556 60p 
CA3043 180p NE560 300p 
CA3046 55p NE561B 350p 
CA3052 150p NE5628 360p 
CA3054 115p NE565A 120p 
CA3075 180p NE566V 150p 
CA3080 70p NE567V 170p 
CA3081 125p S5760035 204 
CA3089 190p S5760135 140p 
CA3090 400p S5760235 140p 
CA3123 150p SN76033N 200p 
CA3130 60p TAA621A 214 
CA3140E 70p TBA1205 65p 
LM300H 130p TBA540 204 
LM301AN 28p TBA641 240p 
LM304H 70p T8A800 70p 
LM3013N 65p TBA920 320p 
LM3185 126p 1CA27000 200p 
LM324N 50p TDA1002 460p 
LM339 50p TDA1022 570p 

75p TDA2020 320p 
IN 106p Z5414 75p 

sind Me. 
4040 68p 

15p 4042 84 
4002 16p 4043 56p 
4007 115p 4046 -----.100p 
4008 Np 4049 11---254 
4Ó1 35p 4051 56p 
4011 lep 4052 65p 
4012 15p 4066 40p 
4013 r..I...35p 

4069 
4016 `- 36p . . 16p 
4017 6ep 4071 1Bp 

4072 16p 
4020 Sep 4073 18p 
4022 SSp 4075 16p 
4023 164 4078 11p 
4024 46p 4081 lep 

4510 70p 
26 4511 6 4516 65p 

4028 52p 4518 65p 
4029 Sop 0520 116p 
4030 35p 4585 70p 

TTL from N.óonal. Teas. ITT roc. 
7400 12p 7496 50p 
7401 12p 7497 140p 
7402 12p 74100 90p 
7403 124 74104 50p 
7404 13p 74105 40p 
7405 13p 74107 25p 
7406 244 74109 30p 
7407 24p 74110 35p 
7408 144 74111 45p 
7409 14p 74116 95p 
7410 1 12p 74118 82p 
7411V 19p 741 

7414 4Bp 
7416 24p 
7417 1 7420 14 
7421 22p 
7422 lep 
7423 22p 
7425 22p 
7426 24p 
7427 24p 

430 
7 
7433 32p 
7437 .-.2;:22 
7438' 22p 
7440 13p 
7441 52p 
7442 43p 
7443 Typ 
7444 75p 
7445 70p 
7446 SIp 
744E -.. 56p 
7448 58p 
7450 14p 
7451 14p 
7452 13p 
7454 14p 74176 58p 
7460 14p 74177 58p 
7470 zap 74178 80p 

74181 145p 
74725p, 74182 80p 
747 254 ` 74185 1104. 
7475. 32p 74190 . 

74191 72p 
74192 64p 
74193 lAp 
74194 60p 
74195 55p 
74196 554 
74197 55p 
74198 110p 
74199 110p 

74126 
74132 
74141 
74142 
74145 
74147 
74148 
74150 
74151 
74153 
74154 
74155 
74156 
74157 
74160 
74161 
74162 
74163 
74164 
74165 
74166 
74167 
74170 

354 

Sap 
Sap 

258p 

10p10p 

9í0p 
70p 
50p 
yap 
85p 
52p 
52p 
534 
bap 

70p 
lop 

180p 
125p 

t7z coop 
9q '741 L 

7 4174 

7483 SOp 
7485 70p 
7486 2Áp 
7489 145p 
7490,- 34 
7491 46pp 
7492 35p 
7493 34p 
7494 80p 
7495 62p 

Trennstore 
25p 

AC126 189 8C559 13p Z1X310 13p 253705 
AC127 17p BCY70 14p ZTX311 14p 2N3706 
AC128 lap BCY71 14p Z1X314 22p 253707 
AC176 tap BCY72 14p 77X341 21p 253708 
AC186 24p 8D115 52p ZTX500 184 2N3709 
AD161 38p 60131 35p ZTX501 16p 253710 
AD162 38p BD132 36p ZTX502 20p 253711 
AF124 27p BD133 44p 2TX503 20p 253715 
AF125 27p 80135 3ep ZTX504 259 253819 
AF126 27p BD136 30p ZTX530 30p 253823 
AF127 27p 80137 38p ZTX550 24p 253824 
AF139 36pp6 BD138 38p 25696 32p 253866 
AF239 40p 130139 35p 25697 12p 253903 
BC107 8p 80140 35p 25698 24 253904 
601076 lOp 8F244B 36p 25699 50p 253905 
8C108 8p BFX29 25p 2N706 13p 253906 
BC1088 Sp 8FX84 23p 2N7064 13p 254037 
6C109C lOp BFX87 20p 25708 20p 254058 
60109 8p BFX88 k 20p 29914 24 254059 
BC109C lop 13FV50 15p 25918 30p 294060 
6C147 7p BFy51 lap 2N919 SOp 2N4061 
8C148 7p 60052 15p 25920 54p. 255179 
8C149 8p BU105 170p 25929 25p 255457 
BC157 9p BU205 .140p 2N930 20p 295458 
K158 9p 6U208 180p 251131 23p 255459 
BC159 9p MJ2955 Sep 291132 23p 2N5777 
BC167 Bp MPF102 38p 2N1302 311p 

168 8p MP8006 30p 251303 5449 OWN 
8p MPSA56 30p 251304 e4p 0647 10p 

BC169C 9p TIP29 40p 251613 22p 0A91-- 17p 
BC170 9p TIP29A 44p 251671 130p 0A200 ep 
BC171 9p 11P298 40p 2N2160 100p 15914 4p 
BC172 7p T1P29C 60p 252243 28p 159916 tep 
8C173 9p 11P30 40p 2N2297 46p 194001 4p 
6C177 14p T1P308 48p 252368 15p 154002 4p 
80178 14p 183011 55p 2N2369 1119 154006 8p 
BCI79 14p 
BC182 lOp 71P3 6Op 252846 
6C1821 lOp TIP31A sep 252904 
BC183 1011 TIP31B Sep 2N2094A 2 

1 TIP31C 817p 252905 ' 24 7812 
BC184 lOp TIP32 56p 252905A 22p 7815 

1841. 10a_.T1P32A SOp 2N2906 24 7818 
BC lop TIP32B 75p N2906A 22p 7824 
BC208 ap TIP32C 1104 252907 22p 78L05 
BC209C , 101p TIP33 78p 2N2907A 2ep 78L12 

9C212L 1 TIP33A e0p 252926G lOp 78L15 
opj TIP33B 103p 2N2926R ap 7905 

213 71P33C 1115p 253011 22p 7912 
lOp TIP34 Sap 2N306k3 18p 7915 

BC214 lOp 11P34A , Sep 253054 50p 7918 
BC214L lop T1P345 12Sp 253055 50p 7924 
8C477 19p 71X107 74p 253121 25p 791.05 
9C478 .18p ZTX108 14p 253133 25p 79L12 
8C479 18p 21X109 14p 2N3440 sop 79L15 
BC547 11p Z1X300 14p 253441 120p LM309K 11 
BC548 lOp Z1%301 lip 2N3442 135p LM317K 
6C549 tlp 2TX302 23p 2N3702 Sp LM323K 
BC550 14p Z1X303 23p 2N3703 6p LM723 

Carbon 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 0.9p 0.8p 0.75p 
Special development pack of 10 of each value 4.7 ohms to 1 

Megohm. a total of 650 resistors E5.70 
Potentiometers 
Carbon track. Log and Linear values. 
5K - 2M2 single gang 26p 
5K - 2M2 single gang switched Epp 
5K - 2M2 dual gang stereo 76p 
Preset Potentiometers - -- - -- - - -- 
Subminiature type available in horizontal or vertical mounting. 
0.1W rating. 100 ohms to 2M 6p each 
Special development of 5 of each value from 100 ohms to 2M, 
a total of 70 presets (please state vertical or horizontal) £3.65 
Ceramic Capecitooi 
Miniature plate type. 50V PC mounting. Available from 22pF to 
1000pF in E 12 series and 15000 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; 2.20F, Zap 
each. 
Special development pack of 5 of each value E6.20 
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 
Opteelectronies 
LEDs Red Green Yellow 

0.125 in 9P 15p 18p 
0.2 in 6p 13p lap 

D isplays D1707 90p DL704 90p 

D IL 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 
leadin . ..9101 

. .- m to 6pm Monday to Saturday. All prices valid to A 
30, 1979 Send 12p stamp for our new illustrated catal 

":I orders welcome from colleges, universities etc. 

C. N. STEVENSON (W1) 236 High Street, Bromley, Kent BR1 1PQ. Tel: 01 -464 2951/5770 

MOOuLOS 

TEN 7 MODULOS 
Loth we, 

mm 

20 
30 
40 
50 
19 
27 

51 
31 

Aas 

20 
20 
20 
20 

12 5 
12 5 
12 5 

12.5 
of 8 

20 

20 
17 5 
17 5 
17.5 
17 5 

peces 

ISPeai Y colour G = 

R = Red, V Sea 

TEK l20X 
TEK L30 X 
TEK 140 X 
TEK 150X 
TEK 619 X 
TEK 527 X 
TEK S38 X 

TEK S51 X 
TEK SIB X 

Pk a 

Pk 4 

Pk 4 

Pk4 
Pk 4 
PS 4 

Pk 4 

Pk 4 
Pk 8 

1 off 

0.93 
0.93 
1.06 
1.06 
0.93 
0.93 
1.06 
1.06 
1.97 

10 

0.79 
0.79 
0.99 
0.99 
0.79 
0.79 
0.99 
0.09 
1.58 

vrr- 
W Es-t 

NypE 
e nts for 

w so 
NUOVA 3944119 ohm: 6 . Gray l. 14021/8 rat. W WOW 

le a9 1 o1 ID I 

no 115035 .9 
are 

t:9 
New: Size TEK DI TEK0141 271 230 2 

A wide range of small and miniature cases 
á =i= A.B.S. suitable for anything from digital clocks 
rK.=J:+r:is::e_ to audio consoles. Low cost with discounts 

for quantity. MODULOS can be used 

OW ALB ik +i'ZL. -ti 
50 

0.70 
070 
0.79 
0 79 
0.70 
070 
079 
0.79 
1.40 

in 
Eternal Internal Pnnted Cucu. Sue 

s e 0 W K I 1lbüma Ver1u! 
TEK 0120 120 50 91 116 Al 70 65 110 61 46 
TEK D131 135 55 150 120 46 130 100 130 1l0 Y 
TEK 0110 110 51 155 163 53 135 135 163 161 53 

for encapsulation and come with 
P.C. boards. NUOVA have a clear 

front panel. The very popular DESKO 
Et TEKO are very widely used in both 

production and amateur use. ALBA are cases 
with grills top and bottom, for speakers 
or ventilation. 

TEK All 
TEK 412 
TEK 822 
TEK 423 
TEK A33 

Loth 
199 
196 
198 
198 
196 

imensmns 
Ali Plalnc 1 off 10 50 

80,50,30 TEKPIA TEKP1P 0.69 0.56 0.51 

105,65,40 TEKP2A TEKP2P 1.01 0.56 0.76 
155,90,50 TEKP34 TEKP3P 149 1.27 112 
210,125,70 TEKP4A TEKP4P 245 211 1.15 

x Rho BMe 

161 

215 
311 

w 
95 
130 
169 

D 

60 

90 

E 

40 
45 
50 

0E860 I of 10 50 

TEK 362 
TEK 363 
TEK 364 

1 65 
2.48 
5.21 

140 
2.11 
4.43 

1.24 
1.66 
3.91 

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 off. 
Prices include P Et 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. HP2O VET. Phone: Aylesbury (0296) 20341. Telex: 83570 
WW -078 FOR FURTHER DETAILS 

www.americanradiohistory.com

www.americanradiohistory.com


WIRELESS WORLD, SEPTEMBER 1978 105 

EASY BUILD SPEAKER DIY KITS 

Specially designed by RT -VC for cost - 

conscious 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 & o í5.5o Cabinet size 20" a 11" x 91" ( approx.). 

SPEAKERS AVAILABLE WITHOUT CABINETS. 
It's the units which we supply with the enclosures illustrated 

Size 13" x 8" (approx.) woofer (EMI), f 1 700 per 

tweeter. and matching crossover components. stereo pair 
Power handling 15 watts rms, 30 watts peak. + p & p (3.40 

BUILT AND READY TO PLAY 
SPEAKERS Two models - Duo Ilb, teak veneer, 12 watts 
rms. 24 watts peak. 161" x 131" x 71" ( approx.). 

Duo 111. 20 watts rms. 40 watts peak. 2T' . 13" x 11 " apps 

Ouo Ilb C 
PER PAIR Duo Er, PER PAIR 

17 p &9(650 obot750 

EASY TO BUILD WITH SPEAKERS 
NOT TO SCALE 

RECORD for the D +Y man who requires a stereo unit at a budget price. 

PLAYER comprising ready assembled stereo amp module Garrard 

KIT auto /manual deck with cueing device. pre-cut and lhnished 

cabinet work Output 4 warts per channel, f 19.95 phones socket and record /replay socket ` 
including 2 SPHERICAL HIFI speakers p&p 14 05 

AM FM STEREO TUNER AMPLIFIER CHASSIS COMPLETE. 
Heady built Designed ln a slim vomi fol compact, modern Installation 

Rotary Controls Vol On /011. Bass Treble Balance 

Push Buvons for Gram Tape VHF MW LW and 5 button Italy 
selection switch 
Power Supply Selenium Bridge -35V OC from 210 -250V AC 50Hz 

input. 

Aerial F wince 8" 'n" buds into chassis for-LW and MW plus flying 

lead for FM aerial . 

Power Output 5 watts per channel Sine at 2% THD Into 15 Ohm 

7 watts speech and music 

Teps Sensitivity Playback 400mV, 30K OHM for max output Record 

200mV/50K output available from 25KHz It50mV/ 100KI deviation 
FM signal Frequency Range (Audio) 501.11 to 17 KHz within >. 108 

Radio FM sensitivity for 3dB below limiting better han 10 uV 

AM sensitivity for 10 dB S/N MW 350 uV /Metre LW I mV /Metre 
Sue appros length 16" a height 2'-r" a depth NP f 1 9.55 P &P(250 

VALUE FOR PERSONAL SHOPPERS 
16e 16 VOLT MAINS TRANSFORMER. 2!h amp. 

f2.50 
BSR Record auto deck on plinth won f 11.95 stereo canndge ready wired 

LED 5 function men's digital watch f 5.95 stainless steel finish 
LCO 5 function men's digital watch f 7.95 stainless steel finish 

LCD 8 function CHRONOGRAPH merles digital f 12.95 watch stainless steel finish 

STEREO CASSETTE record /replay fully built P C 

board Used, without guarantee IEx Equipment) f1.95 
125 Wan Power Amp Module 

Mains power supply parts 

I00K Munition Varicap tuning pots, 6lor 

MUSIC CENTRE CABINET with hinged smoke 

acrylic top. finished in natural teak veneers. 

size 301/4" it 14' /í's 71/4" approa. 

MULCHeD Built power supply 

DECCA OC 1000 Stereo Cassette P C B 

complete with smith oscillator coils and 

tape heads 
IMF TLS 80 Monitor loudspeaker cabinet 

size 'enrol 4376" a 15'h" s 153/4" 

DECCA 20w Stereo speaker kit comprising 
2 8" appros bass units o 2 316" approa. 

tweeter Inc crossovers 

2 BAND CLOCK -RA010 Mains operated with 
sleep control 
VIDEOMASTER Super Scare TV Game 

with pistol mains operation 

YIOEO MASTER Ooor Tunes 

(24 different titles) 

Micro cassette tape recorder 

7" TAPE TRANSPORT Mechanism -a selection 
of models from 

f13.95 
f3.50 
f 1.00 

f5.95 

f1.50 
f2.95 

f 24.95 

f 20.00 
f10.95 
f14.95 
£ 12.95 

f13.95 

Mullord 
AUDIO MODULES IN 
BARGAIN PACKS 
CURRENT CATALOGUE 

PRICE £ 

AT OVER 

THIS MONTHS OFFER 
added to our bargain packs 

When you buy Pack 3 at (9 95, together with a mains 

transformer at (1 95 and a set of controls for 95p 

you receive FREE a Mullard LP t 400 Oecoder to match 

Listed at £11.90 f 85 
P&P [2 51 

1`N 

PER PACK 

SEE OUR PRICES 
PACK 1. 2 x LP1173 10w. RMS output power audio 
amp modules, + 1 LP1182/2 Stereo pre amp for 
ceramic and auxiliary input. ,`. 

OUR PRICE f 4e 9 5 p+p f 1.00 

2 PACK 2.2 x LP1173 10w. RMS output power audio 
amp modules + 1 LP1184/2. Stereo pre amp for 
magnetic, ceramic and auxiliary inputs 

IOUS. D1*Dc11 í,,7.l45 

3 

ACCESSORIES 
Suitable power supply parts including 
mains transformer, rectifier, smoothing 
and output capacitors. r' 95 f 1.00 p +p i . 

PACK 3. 1 xLP1179/2 FM Tuning head with AM gang, 1 xLP1165 /1 
AM /FM IF module, 2 x 1P1173/10w. RMS output power audio 
amp modules + 1 LP1182/2 Stereo pre amp for ceraul is 
and auxiliary input. 

OUR PRICE £9 95 
0+9,(1.00 e 

TRADE ENQUIRIES INVITED 

I r_ 1 r, Mi r1 t.l Çi (? (it. 

20 x 20 WATT STEREO AMPLIFIER E2990 
Superb Viscount IV unit in teak -finished cabinet. 
Silver fascia with aluminium rotary controls and p & p 

pushbuttons, red mains indicator and stereo jack (2.50 
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 x 30 WATT AMPLIFIER KIT 
For the experienced constructor complete in every detail. 

Similar facilities as Viscount IV amplifier. 60 + 60 peak £29.00 
pAp12.50 

AVAILABLE NOW built and fully tested with output £39.00 
30 + 30 watts rms. 60 + 60 peak. p & p E2.501 

SPECIAL OFFER 
PACKAGE PRICE WITH 30 x 30 KIT Mk. II version, operates 

iota 4 to 15 OHMS speakers. Designed by R & TVE for the 

experienced constructor. Complete in every detail. facilities as 

Viscount IV amplifier 60 + 60 peak. Supplied with 2 Goodmans 

Compact 12" bass woofer with cropped 14,000 Gauss Magnet. 30 

wall rms. handling +3' /t" approx. tweeters and crossovers. 

£49.00 p & p £4.00 

Recommended set of 
rotary stereo controls 

comprising BASS, TREBLE, 

VOLUME and BALANCE 

P +p 50P 95p 

50 WATT MONO 
DISCO AMP 

£PAP 2 
£2.50 

9.95 

Size approx. 134s" x 55.' x fins" 

50 walls rms. 100 watts peak output. Big features include Iwo disc inputs. 

both tor ceramic cartridges. lape input and microphone input. Level mixing 

controls fitted with integral push -pull switches. Independent bass and treble 

contols and master volume. 

SPECIAL OFFER. The above 50 wall amp plus 4 Goodmans Type 8P. 8" 

speakers. Package price E45.00 + E4.00 P&P. 

/U Si 100 WATT 
MONO DISCO AMP 
Size approx. 
14" x 4" x 101". 
Brushed aluminium V' es 
fascia and rotary controls. 
Five verticalslidecootrols - mastervolume. - 
tape level. mic 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 £57 
(PFL) lets YOU hear next disc before fading p & p í4.O0 
it in. VU meter monitors output level. 

100 watt [ 
Output 100 watts RMS 200 watts peak. 65 

ADD -ON STEREO CASSETTE TAPE DECK KIT 
Designed for the experienced 0.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. 
Specifications: Sensitivity - Mic. 
0.85 mV u 20K OHMS: Din. 40mV 
a 400K OHMS: Output - 300mV RMS per channel it 1 KHz 

from 2K OHMS source: Cross Talk - -30db: Tape Counter - 

3 Digit- Resettable: Frequency Response - 40Hz- 8KHz±6db: 
Deck Motor - 9 Volt DC with electronic speed regulations: 
Key Functions - Record. Rewind, 
Fast Forward. Play, Stop & Eject. p & p 12.50 f 1 995 
Ost. Extras : Mains Trans. to suit 12.50 p.p. (1. 

CHASSIS RECORD 
PLAYER DECKS 

GARRARD DECK CC1OA £7.95 
Record changer with cue. stereo 

P &P 
acme Canilidge. F2,00 

BSR MP60TYPE Single f1595 
play record player 
less cartridge. p & p £2.55 
Cartridges to suit above 

Site 
Acos, magnetic stereo [4.95 

I2^sesr" t Ceramic stereo £1.95 
aperes BSR automatic record player deck 

cueing device and stereo ceramic head. p & p (2.55 £996 

BSR MP 60 type. complete with magnetic cartridge. £29 
diamond stylus. and de luxe plinth and cover. p & p £4.50 

Home 8 Track cartridge player This unit will match 
with the Viscount IV 9 "x8 "x31 ". p & p í2.5O 

f1650 

323 EDGWARE ROAD. LONDON W2 

f8.95 21a HIGH 
ICES INCLUDE VAT AT 12 

All items subject to availability 
Price correct at 1.8 78 and subject to 

change without notice 

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01 -723 8432. 9.30am- 5.30pm. Half day Thursday. 

Send stamped addressed 
envelope lot further details 
Order by giving credit card 
number ONLY 

with 
built -in 
pre -amp 

PORTABLE DISCO CONSOLE 

Here s the big value portable disco console 

from HTVC' n features a parr of BSR MP 60 

type auto return. single play profeuonal 
series record decks Plus all the controls and features 

you need to give fabulous disco performances 

Simple connects Into your existing slave or f 64.00 external amplifier p & p (6 50 

ACTON: Mai Order oily. No callers GOODS NOT DESPATCHED OUTSIDE UK 
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the indispensable 

RiWE :" '94'4. 

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 -038 FOR FURTHER DETAILS 

a fully built & tested 
microcomputer 
system oparf IS9.:, 

KIM -1 CARD 
*COMPLETE WITH KEYBOARD & DISPLAY 
*AUDIO CASSETTE INTERFACE FOR 
PROGRAM STORAGE 'TELETYPE INTERFACE 

*PROGRAM DEVELOPMENT SOFTWARE 
*R6500 PROGRAMMING MANUAL 
*R6500 HARDWARE MANUAL 

IDEAL FOR THE HOME USER, 
STUDENT AND ENGINEERS 
Fully built & tested, with 
keyboard & display for editing, 
de- bugging and running 
programs. Complete with 1K 
bytes of RAM and 2K bytes of 
ROM -resident monitor and 
executive software controlling 
operation & de-bug modes. 
Interface circuitry for program 
storage on a cheap audio 
cassette and teletype 
connection, with baud -rate 
determined automatically. 

An additional 15 unused 1/0 
lines for use as inputs or outputs 
and 8 bit programable Interval 
Timer. De-bug facilities to 'single- 
step' the program and trace the 
actions of the registers. 
16-bit address bus, data and 
control buses brought to an edge 
connector for extending the 
system to 65K memory 
locations. Comes complete with 
full Rockwell R6500 programming 
and user.manuals for only £159 
+ VAT Available Ex-Stock. 

Pelco (Electronics) Ltd 
Enterprise House, 
83 -85 Western Road, Hove, Sussex BN3 1JB 

Telephone: Brighton (0273) 722155 

Buy it with your Access or Barclaycard 

WW-058 FOR FURTHER DETAILS 

The 
5EICON 
INDEHES 
INTERNATIONAL SEMICONDUCTOR DEVICE DATA 

VOLUME 1 

ISBN 0 904944 04 2 

VOLUME 2 
ISBN 0 904944 02 6 

VOLUME 3 
ISBN 0 904944 03 4 

TRANSISTORS 
(7th Edition) 

DIODES /SCRs 
(1st Edition) 

Publication 
ICs (including ¡Rs) soon 

MAKE SURE YOU FIND OUT ABOUT THE NEW 

INDEXES . 

SEND AN ENQUIRY OFF TO -DAY. 
Each volume has a unique easy reference alpha- numeric listing 
of the maximum ratings and essential characteristics of more 
than 25,000 devices of international origin- European, USA & 
Japanese. Accepted worldwide by Engineers, Technicians 
and Buyers. 12 months guarantee of validity. -Descriptive 
folders available. 

SEMICON INDEXES LIMITED 
7 King's Parade, King's Road, Fleet. Hants. GU13 9BW 

Tel: Fleet (02514) 28526 Telex: 858855G 
WW -083 FOR FURTHER DETAILS 

92 GODSTONE ROAD 
WHYTELEAFE SURREY CR3 OEB 

All races include 

over 

for 

over 
P &P (Extra for overseas) Discounts 

15%, over 

E10 less 5 %, aver E20 less 5% 
over E20 less 10 %. over E50 less 

sera SAE for complete st of corn - 

5onents. 

7400 0.12 7495 0.54 74190 1.05 7415113 0.36 4007 0.16 4085 0.72 
7401 0.12 7496 0.60 74191 0.99 74L5114 0.36 4008 0.92 4086 0.76 
7402 0.12 7497 2.38 74192 0.99 74L5123 0.82 4009 0.45 4089 1.55 
7403 0.12 74100 0.94 74193 1.05 74LS124 2.46 4010 0.48 4093 0.65 
7404 0.13 74104 0.40 74194 0.90 741_5125 0.44 4011 0.15 4094 1.80 
7405 0.13 74105 0.40 74195 0.64 7415126 0.44 4012 0.16 4095 1.10 
7406 0.28 74107 0.28 74196 0.90 74LS132 0.69 4013 0.42 4096 1.10 
7407 0.28 74109 045 74197 0.90 7415136 0.40 4014 0.80 4097 3.50 
7408 0.14 74110 0.46 74198 1.46 7415138 0.53 4015 0.77 4098 1.12 
7409 0.14 74111 0.70 74199 1.48 7415139 0.53 4016 0.42 4099 1.90 
7410 0.13 74116 1.60 74221 1.50 741S151 1.06 4017 0.77 4404 1.00 
7411 0.18 74118 0.82 74273 2.15 7415153 0.60 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 0.82 74283 1.70 7415155 0.96 4020 0.92 4445 1.50 
7414 0.54 74121 0.25 74284 6.85 7415156 056 4021 0.82 4449 0.30 
7416 0.27 74122 0.40 74293 1.35 741_5157 0.47 4022 0.82 4501 0.17 
7417 0.27 74123 0.53 74298 1.92 7415158 0.63 4023 0.15 4502 0.88 
7420 0.13 74125 0.44 74390 1.92 7415160 1.22 4024 0.66 4507 0.50 
7421 0.29 74126 0.45 74393 2.12 7415161 0.89 4025 0.15 4508 2.25 
7422 0.17 74128 0.62 /41500 0.19 7415162 1.22 4026 1.28 4510 1.05 
7423 0.25 74132 0.68 741S01 0.19 7415163 0.69 4027 0.50 4511 0.98 
7425 0.20 74135 0.68 741_502 0.19 7415164 1.20 4028 0.67 4512 0.92 
7426 0.25 74136 0.75 741_503 0.19 7415168 2.00 4029 0.86 4514 2.85 
7427 0.25 74137 0.94 741504 0.20 7415169 2.00 4030 0.48 4515 2.80 
7428 0.34 74141 0.58 741.505 0.20 741S170 1.76 4031 2.34 4516 1.02 
7430 0.13 74142 2.00 741508 0.19 74L5173 1.05 4033 1.25 4518 0.99 
7432 0.24 74143 2.00 741509 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 741511 0.19 74L5189 2.85 4036 2.40 4521 2.00 
7438 0.24 74147 1.30 74L512 0.19 7415190 0.61 4037 0.99 4522 1.35 
7440 0.13 74148 1.18 741513 0.46 7415191 0.61 4038 1.00 4527 1.60 
7441 0.52 74150 0.99 741_514 1.10 7415192 LSO 4039 2.80 4528 0.92 
7442 0.55 74151 0.60 741515 0.19 7415193 1.80 4040 0.88 4529 1.10 
7443 0.90 74153 0.60 741.520 0.19 74L5195 1.12 4041 0.77 4536 3.56 
7444 0.90 74154 1.05 741521 0.19 74L5196 1.20 4042 0.72 4553 4.20 
7445 0.70 74155 0.63 741522 0.19 741.5197 1.20 4043 0.82 4555 0.85 
7446 0.70 74156 0.63 741.526 0.24 7415221 1.12 4044 0.82 4556 0.85 
7447A 0.64 74157 0.63 74L527 0.40 7415247 0.97 4045 1.40 4558 1.25 
7448 0.80 74159 1.70 741530 0.19 7415248 0.97 4046 1.32 4566 1.40 
7450 0.13 74160 0.80 741532 0.25 74L5249 0.97 4047 0.96 4583 0.75 
7451 0.13 74161 0.80 741537 0.27 7415251 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.t3 74163 0.80 741540 0.19 7415257 1.05 4050 0.42 
7460 0.13 74164 0.89 74L542 0.53 741.5258 1.05 4051 0.84 
7470 0.26 74165 0.89 74L547 0.97 7415266 0.39 4052 0.84 
7472 0.22 75166 0.99 741548 0.97 741S273 2.50 4053 0.84 
7473 0.26 74167 2.70 741549 0.97 7415279 0.60 4054 1.10 
7474 0.26 74170 1.68 741551 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 741555 0.20 1415293 0.90 4066 0.48 
7480 0.45 74174 0.89 741S73 0.30 7415298 1.60 4067 3.50 
7481 0.90 74175 0.68 741574 0.34 74LS352 0.82 4068 0.24 
7482 0.60 74176 0.88 741575 0.45 7415353 1.05 4069 0.17 
7483 0.72 74177 0.88 741S76 0.32 74LS365 0.50 4070 0.17 
7484 0.90 74178 1.20 741S78 0.32 7415366 0.50 4071 0.17 
7485 0.88 74179 1.10 741583 0.78 7415367 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 741586 0.35 7413386 0.37 4075 0.17 
7490 0.35 74182 0.75 741593 0.95 74L5670 2.00 4076 1.05 
7491 0.65 74184 1.20 74L595 1.10 '4000 0.14 4077 0.46 
7492 0.44 74185A 1.20 7415107 0.36 4001 0.15 4078 0.22 
7493 0.40 74186 7.20 7415109 0.36 4002 0.16 4081 0.17 
7494 0.50 74188 2.70 747 s t t 2 0.38 4006 0.92 4082 0.20 
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ZL THE NEWBEAR COMPUTING STORE 
The Bear announces its new store at 

2 GAILY ROAD, CHEADLE, CHESHIRE 
Tel. 061 -491 0134 

Callers welcome. mail order to Newbury 

PETITEVID V.D.U. KIT, £85 
110 to 1200 baud V24, 64 CH x 16 line scrolling, all on 
8 x4 'P.C.B. Needs T.V. set, UHF modulator and ASC 11 
keyboard 

BOOKS 
Computer tlaaip a. 77-68 a 6800 Microcomputer £7.50 

P&P 
.50 

Sparedsgram set for 7768 E1.50 .50 
W8-1 a TTL Microcomputer £6.50 50 
Spare diagram set for W6-1 £1.00 .50 

211 oß. Z -80 Technical Manual . £4.00 50 
280 PIO Manual £2.60 50 
Z -80 Programming Manual £4.00 .75 
Mota.ote. Understanding Microprocessors £2.75 30 
M6800 Microprocessor Programming Manual E4.50 50 
M6800 Applications Manual £9.60 1.00 
M.O.E. TedMsology. KIM 1 User Manual £5.00 75 
6500 Programming Manual £5.00 .75 
6500 Hardware Manual £5.00 75 
Adam Osbourn.. Introduction to Microcomputers 
Vol. O Beginners Book 50 
Vol. 1 Basic Concepts £5.95 50 
Vol. 2 Some Real Products E11.95 1 00 
8080 Programming for Logic Design £5.95 50 
6800 Programming for Logic Design £6.96 50 
Some Common Basic Programs £9.95 50 
Payroll with Cost Amounting in Basic £9.95 1 00 
Sybax. Microprocessors E8.00 50 
Microprocessor Interfacing Techniques. C207 £8.00 50 
Sc.Mf. 8080' Software Gourmet Guide Cookbook E7.95 50 
'5800 Software Gourmet Guide Cookbook £7.95 50 
The Scelbi Byte Primer £9.95 t 00 
What to Do After you Hit Return £7.00 75 
PCC Reference Book on Home Computers E4.95 50 
Instant Basic £4.96 75 
My Computer Likes Me E1.65 30 
Games with a Pocket Calculator £1.75 30 
Games. Tricks a Ponies for a Fiend Calculator £2.45 30 
Best of Creative Computing Vol. 1 E6.95 75 
Best of Creative Computing Vol. 2 £8.95 75 
Hobby Computers are here E3.99 .50 
Best of Byte .... £8.95 .75 
101 Bwc Computer Games E5.50 75 
The Home Computer Revolution £3.46 50 
Computer Lib E5.95 75 

Hardware Components Section 
MEMORIES 

21021 'E1.25 4027 (250ns) E4.50 
21021 -1 1E1.35 2114(450ná) E10.00 
2112 E3.04 4116(25Ons) E19.00 
2513 E6.50 2709 (450ns) E10.60 

SPECIAL MOTOROLA MICROCOMPUTING ICs 

NEW RANGE OF LOW COST 
S100 8K RAM BOARDS, PCBs, 
E T C . .. PLEASE SEND FOR 

MC6800P E9.26 SWATBUG £16.00 LATEST LIST. MC6820P E4.63 
MC685OP £8.00 

MC683017 
MC8602P 

E11.33 
£2.88 

MC6810AP £3.61 MC14536P [3.69 
MC3459 E2.00 

ZILOG MICROPROCESSORS BEAR BAGS (Kits) 
2 -B0 CPU 2 5MHz E15.50 2 -80A CPU £20.50 

I 177-68 components and edge connectors E49.50 
Z.80 PIO PS E10.00 2 -BOA P10 £11.55 2 7768 lad's and switches E14.95 
2-80 CTC PS E10.00 Z -BOA LTC E11.55 3 77.68 Power Supply E17.96 

MICROPROCESSORS 4 77 -68 19- 5a Rack and Backplane E27.70 
5 77 -68 4K Ram P C.B. and components £75.00 

SC/MP Mk II E10.30 6502 E14.93 2650 E17.50 6 77.68 Mon 1 P.0 B. and components E50.70 
INTERFACING ICs 7 4K Ram Exorciser P.C.B. and components E71.50 

BUFFERS 
SFF 96364 E18.20 VDU 

8 8K Ram Exorciser P.0 B and components El 60.00 
9 Petnewd V D U. Kit £85.00 

. 

MCI 488P E1.40 811595 E1.30 10 Kansas City Cassette Interface E18.96 
MC1489P E1.40 811596 E1.30 11 U H F. modulator £4.50 
75150P .. E1.30 For V24. 811597 E1.30 Available direct from us or from your local Bear Bag Stockist (deale, 
75150N .. £1.20 RS232C 811598 E7.30 enquiries welcome). 
75154 E2.50 8726 E1.84 
4N33 (1.95 8795 E7.60 

VIM 1 AY -5 -1013 E5.40 
6402 E4.50 

8797 
74367 

£1.60 
£1.30 

LOW POWER SCHOTTKY TTL PRICE LIST 
The new 6502 based micro from Synertek fully assembled 
and tested £199.00 +8% VAT. 

741500 .18 741530 .26 7415109 .36 Carriage E1.00 send for Data Sheet 
741.501 .21 741532 
741502 .21 741533 

.24 

.40 
7415112 
7415113 

.38 

.38 
741S03 .21 741537 .30 7415114 .38 PRINTED CIRCUIT BOARDS 
741504 .26 741538 .30 7415125 .50 
741505 .26 741540 .27 7415126 .50 CPU E10.00 
741508 .21 741S42 .88 7415132 .85 4K RAM E10.00 
741509 .21 741547 .96 7415136 .38 Soh Monitor E 10.00 
741510 .21 741548 .96 7415 138 .65 V D U / Keyboard interface E10.00 
741511 .26 741551 21 7415139 .85 ROM Monitor T.B.A 
741512 .21 741554 21 741_5151 .9e Veroboard 8 e 8 E4.10 
741513 .55 741555 21 7415153 .55 Veroboard backplane 8 X 17 E4.30 
741514 E1.26 741573 .34 7415154 E1.45 Hexadecimal Keyboards E11.25 
741515 .21 741574 38 7415155 E1.05 FND 500 7 segment display £1.05 
741520 .21 741575 .55 7415156 E1.05 Decoder chip E2.45 
741521 .26 741576 .34 7415157 .60 ASCII Keyboard (unencoded) E27.50 
741.522 .21 74LS78 .34 7415158 .e5 Keyboard assembled and tested E86.00 
741526 .31 741583 E1.05 7415160 E1.22 Keyboard case E20.33 
741527 .21 741586 .36 etc - 
74LS28 .40 7415107 

Goods are normally shipped within 24 hours. subject to availabil ty. Barclaycard & Access. VAT at 8% for Hardware 
made out to "The Newbear Computing Store'. Send for an up -to -date catalogue to The Newbear Computing Store, 
9.00 a.m. -5 30 p rn .. but please ring to let us know when you are calling. 

Components. 30p postage and packing unless otherwise stated. Cheques to be 
7 Bone Lane, Newbury 0635 -49223. Callers are welcome Monday to Saturday 

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 
Al drove ,ulrlrr5, 
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PPM2: IEC268 -10A; draft BS5428 
The latest refinements of BBC programme monitoring philosophy are now embodied in an 
International Standard. 
The new IEC Standard defines considerably closer tolerances than BS4297 foi 
temperature stability and specifies for the first time the frequency response at all signal 
levels as well as requiring a wider response than previously. Performance to isolated tone 
bursts is defined in a more stringent way and a new clause specifies the reading to be 
given when very low levels of signal are applied. 

PPM2 is a standard performance drive circuit which can be mounted on the rear of a 

meter movement or by separate fixing holes. Connections are to a gold plated edge 
connector, with terminals also provided if direct wiring is preferred It is manufactured 
under licence from the BBC and meets the requirements of the BPO. IBA. EBU and 
broadcasting organisations of other countries. Ernest Turner meter movements 642. 643 
and TWIN are available from stock, as are flush mounting adaptors and illumination kits 

The coaxial red and green pointers of the TWIN offer an unrivalled method of monitoring 
stereo. PPM2 drive circuits are aligned for decay tracking such that any two boards will 
produce pointer overlay on a TWIN during Fall -Back. This allows accurate checking of 
channel balance during items of programme intended to be centre stage. 

Stereo Disc Amputier 1 *10 Uuuet Distribution Amplifier 2 * Stabilizer * Peak Deviation 
Meter * Chart Recorders 

SURREY ELECTRONICS, The Forge, Lucks Green, Cranleigh, Surrey GU6 7BG 
(STD 04866) 5997 

FOTOLAK 
POSITIVE LIGHT SENSITIVE AEROSOL LACQUER 

Enables YOU to produce perfect printed circuits in minutes! 
.Method Spray cleaned board with lacquer. When dry, place positive master of 
required circuit on now sensitized surface. Expose to daylight, develop and etch. 
Any number of exact copies can of course be made from one master. Widely 
used in industry for prototype work. 

FOTOLAK £1.50 Pre -coated 1 / 16 Fibre -glass board 
Developer 30p 204mm x 114mm £1 .50 
Ferric Chloride 40p 204mm x 228mm £3.0.0 

Plain Copper -clad Fibre -glass. Single -sided Double -sided 
Approx. 3.18mm thick sq. ft £1 .25 £1.50 
Approx. 2.00mm thick sq. ft £2.00 £2.25 
Approx. 1 00mm thick sq. ft. £1.50 £1 75 

Single sided Copper -clad Paxolin, 10 sheets 245mm x 1 50mm £2 50 
Clear Acrylic Sheet for making master, 260mm x 260mm 1 Op 

Postage and packing 60p per order. VAT 8% on total 
G. F. MILWARD ELECTRONIC COMPONENTS LIMITED 

369 Alum Rock Road, Birmingham B8 3DR. Telephone: 021 -327 2339 

NEW 
NOISE SUPPRESSION 

CAPACITORS 250v AC 
0.015 
0.022 
0.033 
0.04 7 

0.068 
0.1 
0.15 
0.22 

.13 
.13 
.14 
.15 
.16 
.18 
.24 
.32 

PCM 15mm 
15 .22 22.5mm 

NEW 
PRODUCT 

POLYPROPYLEN 

THIS MONTH ONLY TAG ENDED 
ELECTROLYTICS 
1000016V .76 
4700.63V .90 
4700.70V .90 

2200 -40V .60 
100063 .45 

POLYPROPYLENE 
RADIAL LEAD 

Cylindrical Plastic Case, 
PCM 5mm. 295% 
Tolerance - 100pf: 220pf: 
330pf: 470pí. 630V 
680pf: 1000pí: 1 500pf: 
2 200pí: 3 300pí: 4 700Pf; 
160V. Size 7x12.5mm. 
Price .08 ea. 

TANTALUM BEAD 
47 35V .10 

1 35V .10 
2 2 16V .10 
2.2 35V .10 
3 3 16V .10 
4 7 10V .10 
10 16V .11 
10 35v .15 
15 25'v .15 

22 
22 
47 
220 
100 
100 

£111.0 y.ar snarled 
P 4 P. 2, - Overseas sees 

U 

10V .15 
16V .16 
16V .18 

3V .18 
6V .18 

10V .32 

GREENWAY ELECTRONIC COMPONENTS 
(EAST GRINSTEAD) LTD. 

62 Maypole Road, Ashurst Wood, East Gonsteed. So RH19 3RB 
Tel. 034 -282 3712 
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l°r111iíllfl MIER ® ....... A11 ........1 
.:.ODEwu,o6 

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 
(121/4 X 5'/2 X 1,14in) 
MOS /DTL /TTL compatible outputs. 
New guaranteed OEM grade com- 
ponents. 
Needs +5 and -12V supply 

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

FULL ASCII 
LOW COST! 

Model 756 

Full 

KEYBOARD Keyboard 

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

PRICED LOWER THAN 

SURPLUS KEYBOARDS 

Please write for full technical details 
and price, and for names and addresses 

of our UK and European stockists. 

2 

Jle 

3 
S 

4 

ESC Q E 

* User selection of positive or 
negative logic data and strobe 
output. 

" Alpha lock . 

* Extra loose keys available. 
" Supplied complete with gold - 

plated PCB connector and 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. 

9 

F1 9¡¡ 

R R T Y l U 0 

5 6 8 

At 

0 

P 
FS 

RETURN 

CTRL A S D F G HJ K L 
+ I 

DEL 

SHIFT 
LOCK 

SHIFT Z X C V B N 
M II ' ll > 1 ? II SHIFT 

WW -113 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 -047 FOR FURTHER DETAILS 

WUN 7 TUBLS 
with E Ì C R O N ÁSSEMBL És 

J E S AUDIO INSTRUMENTATION 
...r Illustrated the Si 451 

Millivoltmeter - pk -pk . 

or RMS calibration with 
variable control for 
relative measurements. 

e 50 calibrated ranges 
£60.00 .E5 

Si452 £48.00 
Distortion Measuring Unit 
15 Hz - 20 KHz - .01% 

Si453 £60.00 
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 -024 FOR FURTHER DETAILS 

Monochrome or colour 

Standard, quick heat, delta or inline 

Wide range of neck sizes and heater ratings 

Predictable in use and performance 

High tolerance on insert procedure 

High conversion rate on ageing 

Long service life 

Neck glass, tube bases, equipment 
and accessories also supplied 

For full details contact : 

EDICRON LTD. 
Redan House, 1 Redan Place, London W2 4SA. 
Tel : 01-221 4717 Telex : 265531 Edicrn G 
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ATR 700 

AMPEX Thename says it all.. 
AtaroundfllOO the ATR7G0 

flisthis year's budget. notnext. 

Distributed by: 

1 -7 Harewood Avenue, Marylebone Road, London NW1. 
Tel: 01 -724 2497. Telex: 21879 
FRANCE: Son Professionnel, 29 -31 Avenue André Morizet, 
92100 Boulogne (Paris). Tel: 605 3363 

: .. .. 

.- . 

P 
.P 

ea 
, a 

' e 
- N 

, se 
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7400 
74S00 
7402 
74S 
741 

74 8 

74 0 

74 
74S.I 

7430 
7437 

T. . LOWEST PRICE 

Bp 7438 20p 
20p 7440 lip 
Bpi 7442 40p 

24p 7447 45pß 8p .7451 1lp 
10p 7454 lip 
8p 7474 18p/- 

25p 7475 34p 
25 
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8p 1490 20 
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74' 
749. 

7410 

, 150 
74154 
74161 
74172 
74193 
741', 
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WIRELESS WORLD, SEPTEMBER 1978 

.J-A-- THIS MONTH'S SNIP r C90 AUDIO CASSETTES 

50P 
Superior quality Compact Cassettes. Excellent 
mechanics and screw type construction. 30p each, 4 for 

266 _1.00. . 

- 

451R 6-- 
401 t.. 

95P 
ED L.E.D.'s full spec. 2 , 12p e h, 10 for £1 .00. 

£3.90 
p 

I1k-' -î / b 1-,A .e 
-90p 
-£1.45 DYNAMIC STICK MICS60052 Microphone th 

built -in on /off switch complete with lead and miniature 
jack plug. f.1.00 each. 

S - NEVER CHEAPER 

-watt A.F. Audio I.C. 

MC7812CK TO3 +12 -volt 1.2 amp Voltage Regula- 
tor, £1 .00 each. 6 for £5.00. 

TMS3114 MOS DUAL 128 -bit Static Shift Register 
16 D.I L. D C. -2.5 Mhz. Cl .75 each, 4 for £5.00. 

TIL119/0 -147 -C OPTO COUPLER 6 -pin D.I.L., 
40p each, 3 1 

CA3011 I.F. AMP T05, 60p each, 2or £1.00. 

GE424ZERO VOLTAGE SWITCH, SCR, Tfac, Relay 
Driver T05. 90p each. 7 for £5.00. 

SPECIAL IC's FOR ULTRA -MINIATURISATION, 
etc. FPQ3725 4 NPN 50V 500 MA Silicon Transistors 
14 D.I.L., 60p, 2 for £1.00. 

FSA2719 8 SILICON DIODES, 914, 1N4148 
type in 16 -pin D.I.L. package, all indddddde2endently con- 
nected, 35p each, 4 for £9 , -00, _ 

All I.C.'s by famous manufacturers and fully guaran- 
teed. No f outs. Comprehensive data 12p per type., 

PUSHBUTTON DIALLERS, ex -GPO, consist of 10 
way pushbutton keypad and P.C.B. with 2 MOS chips, 
Reed relays, transistors. etc. Operates from 6V D.C. at 
10 or 20 P.P.S. Supplied complete with circuit but 
untested. E3.50, P.P. 40p 

5 VOLT A D.C. power supplies, lniature, fully 
smoother nd regulated P.S.U. Ex -compu r equipment 
made to r n T.T.L. Complete but untested £4.50, P.P 
75p. 

TANTALUM BEAD Miniature CAPD 10MF 25V. 14p 
each, 10 for E1.00 

DIODES - DIODES - DIODES 
IN4148 -1 N914 types, etc. Mixed and untested 1000+ 
bag £1 .50 P.P. 40p. Buy some for a friend! 

ARE YOUR HOT PARTS SWELTERING? Then keep 
them cool with our high efficiency radial blowers. Made 
by Smiths, designed for continuous use in expensive 
electronic equipment, very powerful and quiet, gives 
massive air flow to prolong component life and 
reliability. Easily mounted, air aperture 2'/2 x 3 

Supplied complete with fixing bolts. Ideal linears, etc. 
Brand new only £4.25. P.P. Cl .1b. Please state 240V 
or 1 10V operation. 

HEAVY DUTY FLAT INSULATED EARTH BRAID. 
80 amp tinned copper in clear P.V.C. sheath, 40p per 
metre, £5.00 for 15 metres. P.P. £1.20 on 15 metres. 

U 
ow 100 -amp Ripple Smoothing Caps. 

500MF 100V Screw Term 50p' 
3300MF 63V Screw Term 6013' 
5000MF 40V Solder Tags 55p 

' Ex- equipment but 

"VINTEN" 16MM SCIENTIFIC MOVIE /SINGLE. 
SHOT CAMERAS. Precision made with quick -change 
200ft. cassette, ideal for time lapse, surveillance, event 
filming, etc. Electrically selectable speeds of 24 FPS and 
single shot. Flash contacts provided, supplied with 
Dalymer 12.5mm wide angle lens, focus and F stops 
adjustable from 1 6- to infinity. Operates from 12V 
D.C. Original cost nearly £200 complete with manual. 
S/H £25.00, P.P.I. £2.50. 

10 WAY ILLUMINATED SWITCHBANKS 
Features 10 indvidual feather lit3ht 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 dimen- 
sions 19 x 19 x 90mm. Easily split for single use. 
Undoubtedly the most attractive switch you have ever 
seen. Original cost over £16.00 per bank! Ideal M.P.U. 
keyboards, etc. Our price £3.00, P.P. 45p. 

HIGH VOLTAGE POWER SWITCHING TRANSIS- - 
TORS, BVcbe 600V, Bceo 500V, BVebc 5V 1 c 5 amps 
Pc 125 watts HFE 60 Typ. ft 2.5Mhz. Ideal invertors, V.D.U.'s 
etc. £1.5a :. ' or £5.00. T.V. MONT 

FOR M.P.0 
4 A P 100V 1 N4998 P.C. Mount Dio 's, 12p each, 
10fo x'1.00. 

L.R. BS .5 amp 100V Bride Rec. P.C. mount 
leads. " . p each, 5 for £1.00. 

A.E.I. POWER TRIAC 
mounted on 21/2 x 2'/2 
£3.50. 

ady 
for 

-0R 
's, ET 

W 

ELECTRONIC COMPONENTS -AND EQUIPMENT 
AT 66 %q DISCOUNT! - 

BARGAIN PARCEL 
Everybody loves o ping a parcel, especia when you 
are not sure what's n it Contents of parcels a made up 
from components, transistors, sub -assembl , P.C.B's, 
etc. Mostly where don't have sufficient st cks to mail 
order. However, we guarantee that the ontents are 
worth at least 3 tim what you pa nd we also 
include some of our adve i for unbeatable 
value!! MONEY REFUNDED IF NOT DELIGHTED. Sold 
by w 

14Ib £7.25 
1 121b £28.00 

E28.00 

281b £12.50 
P &P inclusive 

J 

Beautifully ade 9 monitor ex- comput r systems\ 
Accepts com osite video in at 750 or high . All solid 
state, 240V o eration housed in attractive s atterproof 
case with cont Is under flap, can als . be us d for C.C. 
T.V. Supplied r.mplete, but untest d, 9 60. P.P.I. 
£4.50. 

Where cost of post and packing not indicated please add 
25p per order. Collection saves cost of postage but if 
collectifig please telephone to check availability. 

We are always interested in buying surplus components, 
test equipment, valves, etc. Phone for details. 

I.R. 25G60 60 AMP 600V Silicón Diodes, £1.80 
each, 8 for £10.00. 

MOTOROLA 1.6 AMP 400V TRIA TO5 CAN. 35p 
each, 4 for £1 .00. 

24V D.C. HEAVY DUTY CONTACTOR 4 C/O 30 
Amp Contacts, £1.75 e- , '. 40 

Many of ransformers stock 
list. ELECTRONICS 

All prices inclusive of V.A T. Cash with order, 
Minimum order value L 1.00. Postage quoted 
for UK only Export and trade enquiries welcome. 
Orders despatched same day where possible. 
Cal - - . -, but by a .intment please. 

15 WHITEHORSE E 
ONDON SE25 w 01 -771 2027 
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SINCLAIR PRODUCTS* 
Microvision TV now in stock, E200. PDM35 
digital mulometer £27.25. Mans adaptor E3.24. 
Padded case £3.25. DM235 p_o.a Cambridge 
programmable calculator £13.15. Prog. library 
£2.55. 

S -DECS AND T- DECKS 
S-Doc E3.35. T -Dec £4.44. u -DCA E4.52. 

Dace £6.73. 16 dil or 10705 adaptors with 
sockets £2.14. 

TV GAMES KITS 
Send sae for data Tank Battle chip plus 
economy ka £17.95. AY.3 -8500 plus economy 
kit E11.55. Rifle ka £4.95. AY -3.8600 plus 
economy kit E14.70. 

MAINS TRANSFORMERS 
6-0-6V 100ma 79p, l'/A £2.36. 6.3V 11/2A 
[1.89. 9-0-9V 75ma 79p IA E1.55. 2A E2.50. 
12.0.12V 50ma 79p, 100ma SOp, IA E2.45. 
13V '/A 95p. 15-0-15V 7A £2.79. 30-0-30V 1 A 
E3.59. 

JC12, JC20 AND JC40 AMPLIFIERS 
A range of integrated circuit audio amplifiers with 
free data and printed circuits. JC12 6 watts 
E1.50. JC20 10 watts £2.95. JC40 20 watts 
E4.20. Send s.a.e. for data 

PRINTED CIRCUIT MATERIALS 
50 sq ins PCB 413p. 11b Fed E1,05, Dalo Pens 
73p. Laminate Curter 75p. Small Drdl Bit 20p. 

B ATTERY ELIMINATOR BARGAINS 
3-way model 6/71/2/9V 300ma £3.30. 100ma 
adio model* with press -stud connectors 9V 

£2.85. 6V E2.85. 4./2V £2.85. 9V +9V £4.50. 
6V +6V E4.80. 41/2+4' /V E4.60. Casette 
Recorder Malls Unit 7'/V 100ma with 5 -pm 
DIN plug £2.85. 

BATTERY ELIMINATOR KITS 
Sends. a for free data 10ome md° type* wh 
press.stud connectors 451/ E1.80. 6V E1.80. 9v 
E1.80. 41/2+41/2V £2.50. 6V+ 6V £2.50. 
9V +9V £2.60. Tr.neletor .abellaed 6 -way 
eyp. for low hum 3/4./2/6/71/2/9/12/15/ 
18V 100ma £3.20. 1 Amp £6.40. Heavy drnny 
13- weytyp. d %/6/7/8%/11/13/14,17, 
21/25/28/34/42V 1 Amp £4.86. 2 Amp 
E7.25. Stabelxed power kite 2 -18V 100ma 
£3.80. 2 -30V lA E8.95. 2.30V 2A £14.95. Car 
converter kit input 1 2V dc. output 6/71/2 / 9V IA 
stabdied £1.95. 

B I -PAK AUDIO MODULES 
Send s a e for data. S450 tuner £23.51. ÁL60 
E4.86. PA100 E16.71. SPM80 £4.47. BMT8O 
E5.95. MK60 E38.74. Stereo 30 E20.12. 

SWANLEY ELECTRONICS 
Dept. WW, 32 Goldset Road 

Swanley, Kent 
Mail order only. Postage 30p extra. Prices 
inblude VAT. Official orders welcome. 

l... _... ' 
111111111111111 

. 

Based on Linsley Hood designs 

Distortion levels .02% and below .002 %. 
Frequency range 10hz- 100Khz. Output Iv (attenuated). 
Standard Model A0113 (Kit £22) E26.00 .02% - ditto - but with Push button freq. select. £27.00 .02% 
Standard model but in metal case I I .02% 
Very Low Distortion model (A0146) f t .002% - ditto - in Kit Form (less case and panel) i E .90 .002% 

HIGH QUALITY 
Very Low 
Distortion 
Audio Signal 
Generators 
Ideal Instruments 
for Hi -Fi testing 

Tax 8% extra. Post Pkg and insurance E1.25. 
Other instruments: Millivoltmeter. Frequency Meter, Reg. P.S. Units. THD 
Analyser. Also Hi -Fi Amp Kits 10 -100 F.M. Tuners. Kef Speaker Units. 

S.A.E. for instrument leaflets to TELERADIO ELECTRONICS (W.W.). 
325 Fore Street, Edmonton, London, N.9. 01 -807 3719. 
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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 uprights. 
with a neat, snap -in cover strip 

Keeping it steady. 
With shelves fixed firmly to 
the wall, you eliminate floor 

vibration problems. 

Finding a level. 
Click brackets are 
infinitely adjustable 

for height so you 
can always get your 

shelves level. 

i 

o 

1. 

u 
I 
u 
I 
u 
u 
u 
1 
I 
u 
r 
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Shelving for hi -fi. 
We've solved the problems. 

I Ef. Post this ad. with your name and address for 

Ç a10 -page leaflet to Click Shelving Ltd. 
I Lowmoor Rd, Kirkby in Ashfield, Notts, NG17 7LH 

Lr 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 
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 
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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 satisfactory electri- 
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 
crowding. 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. E9.83 + £1.23 VAT. 

72x Parts for Motor Speed and 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 stereo 
Replay Amps, and VU Meter drive 
£8.12 + £1.02 VAT. 

74x Complete set for stereo Record 
Amps. £6.74 + 84p VAT. 

75x Complete set of parts for Stabilised 
Power Supply to circuit given in 
Article This uses a special low hum 
field transformer with better harac- 
teristics than the commonly used 
toroid. E8.79 + E1 10 VAT. 

700M2 Individual High Quality VU 
Meters with excellent ballistics. 
E8 48 + £1.06 VAT. Per Pair. 

700C/2 High Quality Custom built steer 
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 El 6 50 + £2 06 
VAT 

LENCO CRV CASSETTE MECHAN- 
ISM - Now fitted with Super Quality 
Sendust Alloy Head. 
High Quality, robust cassette transport for 
Linsley -Hood recorder. Features fast 
forward, fast rewind, record, pause and 
full auto stop and cassette election 
facilities. Fitted with Record / play and 
erase heads and supplied complete with 
Data and extra cassette election spring for 
above horizontal use. Price £21.60 + 
£2 70 VAT. 
Total cost of all parts E83.58. 

Special offer for Complete Kits E81.50 + 
E10.19 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 Linsley -Hood Cassette 
Recorder articles. 45p post and VAT free. 

OTHER CASSETTE SPECIALITIES 
LENCO MECHANISMS For industrial or 
domestic use We have in stock SPFF, FFR 
and CRV with DC and AC motors. Mini 
Tí3500. 501 504 and Mini TB 'U' for 
endless loop cassettes. Send for details 
Super Quality Sendust Alloy R/P Stereo 
Head for replacement use £6.50 + 81p 
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. E7.40 + 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 callers are always welcome 

but please note we are closed all day Saturday 
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4S6 
6 MHz Bandwidth. 
10mV /cm Sensitivity. p S /cm- 1OOmS /cm 
Timebase(16 Calib- 
rated Ranges) 
4S6LS 
(E 145) Designed for 
LOW SPEED 
Measurements. 
10pS /cm -1 sec /cm 
Timebase. 

CDPE4S6 keeps run in g £125 
SINGLE BEAM OSCILLOSCOPE 

Scopex Instruments Ltd. Pixmore Industrial Estate, Pixmore Avenue, 
Letchworth, Hertfordshire. SG6 1JJ. Letchworth 72771(STD 046 26) 

WW -099 FOR FURTHER DETAILS 

® Regd Trade Mark 

SEW analogue panel meters are now 
available ex -stock (compared with 6 -8 week 
delivery date from competitive manufacturers). 
And that's 'not the only advantage to buyers now 
ITT Instrument Services are sole UK stockists 
and distributors. 

You also enjoy big choice of types, in -depth 
stocks, smooth streamlined progressing of your 
order and of course, a friendly personal service. 

Broad range of sensitivities and sizes. 
Low individual cost* with attractive 

quantity discounts. 

Special scales to meet individual customer 
requirements on quantity orders. 

Precision construction with high quality 
pivot and jewel movement. 

Choice of moving coil, rectified moving coil 
and moving iron movements to suit applications. 

Edinburgh Way, Harlow, Essex. 
Tel: Harlow (0279) 29522 Telex: 81525 

ITT instrument services 
THE ONLY WAY TOBUY. 

Analogue Panel Meters. 
Only SEW and ITTgive you all this. 

*From £4 one off to £2.66 for 1000+ 

WW -062 FOR FURTER DETAILS 
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Known 
quantity 

Over the last 82 years, Sullivan have established an outstanding reputation for 
the design and construction of instruments capable of accurately measuring 

inductance, capacitance, resistance and voltage at d.c. and power frequencies. 
This reputation has been built on the wide range of instruments available and, 

more importantly, the accuracy that they offer. 
Every instrument is hand built and, if required, checked in our own Standards 
Laboratory approved by the British Calibration Service. (Indeed, most 
such Approved Laboratories use Sullivan instruments to do their 
testing). We take the greatest possible care to ensure that an 
instrument's performance will meet the rigorous specifications 
that we set (which can be anything from ± 2% accuracy to 3 -4 
parts in 100 million). 
This extensive range of instruments is supported by an equally 
impressive range of electrical measurement standards. 
All of these can be found in our new shortform catalogues. 
Use the Reader Reply Service for your copies today. 

Sullivan H.W Sullivan Ltd.,Archcliffe Road, 
Dover, Kent CT17 9EN 
Tel: Dover (0304) 202620 Telex:96283 

,l Thorn Measurement & Components Division. 

WW - 134 FOR FURTHER DETAILS 
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Communications of the first kind. 

Every copy of Efectrronfcs Weekly is a 

close encounter with two worlds - the 

telecommunications and the electronics 

industry. 
A quality subscription newspaper, 

Electronics Weekly is specifically 
designed to provide you with a full 

briefing on every factor important to senior 

management decisions. 

Competitor activities ... prices ... new 

products ... takeovers ... government 

plans, legal and financial ... export 

opportunities ... stock exchange 

developments ... future trends .. 
Electronics Weekly reports in depth on all 

these areas, giving you a regular insight 

into where both industries are heading - 
and what your competitors are doing. 

52% of its readers are in financial or 

general management - which makes 

Electronics Weekly not only essential 

reading for you, but the natural medium 

for launching new products and selling 

overseas through our European edition. 

For a specimen copy, and advertisement 

rates contact: Brian Moloney on 

01 -261 8000 or write to him at the 

address below. 

Eiectronics WeeidJ 
communicates the facts 

Published by IPC Electrical/Electronic Press Ltd. 

Dorset House, Stamford Street. London SEI 9LU 

A member of IPC Business Press Ltd. 
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It'S SUMMER SALE time again! 
THYRISTORS 

No. THY1A /50 1 Amp. 50 volt T05 
No THY1 A /400 1 Amp. 400 volt TO5 
No THY3A /50 3 Amp. 50 volt TO64 
No. THY3A /200 3 Amp. 200 volt TO64 
No THY3A /400 3 Amp. 400 volt T064 
No. THY5A/50 5 Amp. 50 volt TO66 
No THYSA /400 5 Amp. 400 volt TO66 
No. THY5A /600 5 Amp. 600 volt TO66 
No C106/4 6 Amp. 400 volt 70220 

18p 
32p 
25p 
32p 
40p 
25p 
40p 
50p 
45p 

TRIAC 
S84 8 Amp 400 volt T0220 Plastic 

(Non Isolated Tab) 
90p 

DIACS 
ITT. V413 egvt 

BR 100 032 12p each 

SWITCHES 
No. 16178 5 x Mains Slide Switches 4Op' 
No. Si 7 5 x Miniature Slide Switches 40p 
No. S18 4 x Standard Slide Switches 40p' 
No. S19 4 x Miniature Push to Make 

single hole mounting 40p' 
No. 520 3 x Miniature Push to Break 

single hole mounting 40p 
No. S21 Push button Switch Pak 

4 x Assorted types mulo 
bank and singles 
Latching and non-Latching £1.00' 

SPEC /AL OFF ? 
COMPONENT PAKS 

Order No Quantity 
16168 5 pieces Assorted Ferree rods 40p 
16169 2 pieces Tuning gangs MW/LW 40p 
16170 50 metres Single strand wire 

assorted wire 40p 
16171 10 Reed switches 40p 
16172 3 Micro switches 4Op 
16176 20 Assorted electrolytics Trans 

types 40p 
16177 1 pack Assorted hardware 

nuts /bolts. etc 40p 
16179 20 Assorted tag strips and panels 40p 
16180 15 Assorted control knobs 40p 
16184 15 Assorted Fuses 100mA -5 amp 40p 
16188 60' /:W resistors mixed values 40p 
16187 30 metres stranded wire 

assorted colours 40p 

S100 120 ' /awatt resistors. Pre -formed. 1978 
Prod. Our mix 60p' 

5101 120 %watt resistors. Pre- formed. 1976 
Prod Mined values 60p' 

S102 250'/awatt resistors. Range 100ohms- 
1.8 meg. £2.00' 

S103 220 '/watt resistors. Range 100ohms- 
10meg £2.00' 

S104 60 Low ohms '/awatt res. 10- 100ohms 
60p. 

S105 40 Low ohm '/ watt resistors. 22 -82 
ohms 60p 

S106 25 Mixed wirewound resistors 60p' 
5107 20 Tantalum bead caps..22 -100mF 

Our mix £1.00' 
S108 High quality electrolibcs. 10mF- 500mF. 

voltage range 15-50v 
Our mix 40 for £1.00' 

16204 C280 Pak. Contains 50 metal foil caps 
£1.00 

3136 Ribbon cable flat standard 15-way multi- 
coloured PVC insulated. stranded tin 
copper. lm 25p 

TRANSISTORS 
BRAND NEW - FULLY GUARANTEED 

Type Price Type Price Type Price Type Price 
AC107 25p BC177 12p 8E194 '9p TIP32C 36p 
AC126 14p BC178 12p BF195 '9p TIP41A 34p 
AC127 16p BC179 12p 8E196 '12p TIP41B 35p 
AC128 l6p BC182 '9p 8E197 '12p TIP41C 36p 
AC128K 24p BC182L '9p 8E200 '25p TIP42A 36p 
AC176 l6p BC183 '9p BFX29 22p TIP428 37p 
AC176K 24p BC183L '9p BFX84 18p TIP42C 38p 
AC187 16p BC184 '9p BFY50 12p TIP2955 65p 
AC187K 26p BC184L '9p BFY51 12p TIP3055 42p 
AC188 l6p BC212 'lOp BFY52 12p ZTX107 '6p 
AC168K 26p BC212L '10p MPSA05'22p'ZTX108 '6p 
AD161 BC213 '10p MPSA06'22p ZTX109 '7p 
162 MP 80p BC213L '10p MPSA55'22p ZTX300 '7p 
AF139 30p BC214 '10p MPSA56'22p ZTX301 '7p 
AF239 30p BC214L '10p 0C44 12p ZTX302 '9p 
BC107 .6p BC251 '10p OC45 12p ZTX500 'Sp 
BC108 Sp BCY70 12p OC71 9p ZTX501 '10p 
BC109 6p BCY71 12p 0072 12p ZTX502 '12p 
BC118 'tOp CY72 12p 0075 10p 2N696 lOp 
BC147 '8p 8D115 40p 0081 14p 2N697 10p 
BC148 'Sp BD131 35p TIP29A 35p 2N706 7p 
BC149 '8p BD132 37p TIP29B. 36p 2N706A 8p 
BC154 'l6p ,BF115 17p TIP29C. 38p 2N708 8p 
BC157 '9p BF167 19p TIP30A 36p 2N1302 12p 
BC1.58 '9p BF173 ?Op TIP3OB 37p 2N1303 15p 
BC159 '9p BF180 15p TIP30C 38p 2N1304 15p 
BC169C 'lOp 8E181 15p TIP31A 32p 2N1307 18p 
BC170 6p 8E182 25p TIP31B 33p 2N1308 22p 
BC171 '6p 6E183 25pTIP31C 34p 2N1309 22p 
8C172 '6p 8F184 25p TIP32A 34p 2N1613 15p 
BC173 7p 8E185 25p TIP328 35p 

Typs Price 
2N1711 15p 
2N1893 28p 
2N2218 15p 
2N2218A 18p 
2N2219 15p 
2N2219A18p 
2N2221 15p 
2N2221A 16p 
2N2222 15p 
2N2222A16p 
2N2369 1Op 
2N2904 14p 
2N2904A 15p 
2N2905 14p 
2N2905A15p 
2N2906 12p 
2N2906A 14p 
2N2907 12p 
2N2907A 13p 
2N2926G '8p 
2N2926Y 7p 
2N3053 12p 
2N3055 35p 
2N3702 '7p 
2N3703 '7p 
2N3704 'Sp 
2N3903 'lip 
2N3904 '11p 
2N3905 'lip 
2N3906 '11p 

DIODES 
Type Price Type Price Type Price Typs Price Type Pries 
A4119 £0.05 BAX16/ BYZ16 £0.30 0A85 £0.07 15.14 £0.03 
AAZ13 £0.04 0A202 £0.05" BYZ17 £0.28 0A90 £0.06 
BA100 £0.06 BYZ18 £0.28 0A91 £0.07 1N5400 £0.10 
BA115 £0.05 BY100 £0.15 BYZ19 £0.28 0A95 £0.07 1N5401 E0.11 
BA144 £0.05 BY127 '£0.10 1N5402 E0.12 
BA148 £0.10 BYZtO £0.32 0A47 £0.05 IN34 £0.05 1N5404 £0.13 
BA173 £0.10 BYZ11 £0.32 0A70 £0.05 IN60A £0.06 1N5406 £0.16 
BAX13/ BYZ12 £0.32 0A79 £0.07 IN914 £0.04 1N5407 £0.17 
0A200 £0.05 BYZ13 £0.30 0A81 £0.07 IN4148 £0.04 1N5408 £0.19 

TBA800 12 pm OIL '£0.75 
TBA810 12 pin QIL 'E /.00 
TBA820 14 pin QIL '£0.80 
LM380 14 pm DIL'E0.80 
LM381 14 pm DIL 'E1.35 
72709 14 pm DIL £0.28 
UA709 TO99 £0.28 

LINEAR I.C.s 
UA 71 1 C T099-7'£0.25 
UA703 T099 7 

(Plastic) - s-£0.20 
741P 8 pm DIL E0.18 
72741 14 pin DIL £0.20 
UA741CT099 £0.20 
72747 14 pin DIL 
748P 8 pm DIL 

UA748 T099 
72558 (Dual 748) 

T099 
MC 131 oP 14 pin 

DIL 
76115 14 pin QIL 
NE555 8 pin DIL 
NE556 14 pin DIL 
SL414A 10 pin 

£0.28 

'£l. 5 
£0.25; 
£0.60 

'£1.80 

NEW CONSIGNMENT ZN 414 RADIO CHIP 75p* 

OPTOELECTRONICS 

Displays 
No 1 510 707 LED Display 70p each 
No 1511 747 LED Display £1.50 each 

SILICON POWER TRANS. NPN 
S97 BD371 tamp 1.2w. 60Viceo Hfe 40- 

400. Case T092 with heat tab 5 for 60p' 
S98 2N5293 RCA 36w 4amps 75Vceo Hfe 

30-120 5 for E1.00' 

SILICON BRIDGE RECTS. 
S99 Mixed pak 2 -5amp. 50 -600v. all coded 

4 for E1.00' 

LEDs 
No S51 Red TIL209 (5 x .125 ) 50p 
No S52 Red FLVI17(5x 2 ) 50p 
No 1502 Green 125 113p each 
No 1 505 Green .2 18p each 
No 1503 Yellow .125 18p each 
No 1 506 Yellow 2 18p each 
No S82 Clear .2 (illuminating red) 

12p 

2nd QUALITY LED PAKS 
No 1 507 10 x LEDs Assorted 75p 

LED CLIPS 
No 1508/ 125 125 
No 1508/,2 .2 

5 for 12p 
5 for 15p 
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POTENTIOMETERS 
Slider 40mm TRAVEL 
Order No. 
16191 6 x 470 Ohm 
S24 6x1K 
S25 6 x 5K 
16192 Bu 10K 
16193 6 x 22K 
16195 65 47K 
16194 6547K 
S27 65 100K 
S28 6 x 100K 
S29 6 x 500K 

Slider 60mm TRAVEL 
S30 
S32 
S33 
S34 
S36 
S37 

6x25K 
6 x 50K 
6 x 250K 
4 x 5K 
4 a 100K 
4x13MEG 

S94 6 n 220K LIN Single 
S95 6 x 100K LOG Single 
S96 6 x 500K LIN Single 

LIN . ngle 
LIN Single 
LIN Single 
LIN Single 
LIN Single 
LOG Single 
LIN Single 
LIN Single 
LOG Single 
LOG Single 

40p' 
40p' 
40p' 
40r' 
40p. 
40p' 
40p. 
40p' 
40p' 
40p. 

LOG Single 4op 
LOG Single 4op 
LOG Single 40p' 
LOG Dual 40p' 
LOG Dual 40p' 
LOG Dual 40p' 

40p' 
40p. 
40p' 

S38 MIXED SLIDER POTS - VARIOUS VALUES 
AND SIZES - OUR MIX 

ONLY £1.00' 
S39 6 x CHROME SLIDER KNOBS 40p' 

WIREWOUND 
S90 Wirewound Pots Linear 1Watt rating. 

Mixed useful values 5 for £1.00' 

CARBON TYPES 
S91 Car Radio type. Dual Switched Pot PC 

mounting 
100K Lin switched 
2 5K Lin 60p each 

DUAL POTS PC MOUNTING 
6mm Shaft. 

S92 4 x 100K Lin £1.00' 
S93 4 x 100K Log E 1.00' 
16173 15 Rotary Pots. Assorted 40p 
16186 25 Pre -sets Assorted Values 40p' 

MULTI -TURN PRE -SETS 
S40 3 x 100K LIN ONLY 50p' 

VOLTAGE 
REGULATORS 

Positive 
MVR7805 p A7805 T0220 
MVR7B12pA7812T0220 
MVR7815pA781510220 
MVR7818 0A7818 10220 
MVR7824pA7824T0220 

Negative 
MVR7905PA790510220 
MVR7912PA791210220 
MVR7915pA791510220 
MVR7918pA791810220 
MVR7924pA792410220 

A723CT099 
72723 14 pin Dil 
LM309K T03 

£0.85 
£0.85 
£0.85 

0,88 
£0.85 

£1.10 
£1.10 
£1.10 
£1.10 
£1.10 

38p 
38p 

E1.20 

SPECIAL REDUCTIONS 
No 1 514 NORP 12 45p each 
No S76 OCP71 5 for £1.00 
No SB3 5. NIXIE Tubes ITT 5870 ST 

£2.00 
(including Data) 

BATTERY HOLDERS 
to take 6 x HP7s 

Order No Si 1 1 4 for Sop 

CABLE CLIPS , 

S65 - 50 2.5mm round single pin 
fixing . 30p 

PC BOARD 
5110 Mixed Bundle. PCB. Fibreglass /paper 

single & dou 

No. S6 
No S 

No S 
No. S6 
No. S70 

Fantas value 75p 

. SOCKET PAK 
11 x 8 -pin DIL Sockets 
10 x 14 -pin DIL Sockets 
9 x 1 6 -pin DIL Sockets 
4 x 24 -pin DIL Sockets 

28 -pin DIL Socke 

£1.00 
£ 1.00 
£ 1.00 
E1.00 
£1.00 

MAMMOTH I.G. rA1l 
Approx. 200 Pieces Assorted fall -out integrated 
circuits. including Logic. 74 series. Linear. 
Audio and D T L. Many coded devices. put some 
unmarked - you to identify. 

Order No. 16223 E1.00 

No S55 

No 556 

No 557 

No S58 

icIYCn rural 
20 mixed values 400mW Zener 

diodes 3 -10V £1.00 
20 mixed values 400mW Zener 

diodes 11 -33V £1.00 
10 mixed values 1 W Zener 

diodes 3 -10V 
10 mixed values 1W Zener 

diodes 11 -33V 

£1.00 

E1.00 

CMOS ICs 

SILICON SOLAR CELLS 
5109 Output 5mA at '/:volt 50p each 

P.O. RELAYS 
585 - 2 off Post Office relays 40p 

Type Price Type Price Type Price 
CD4000£0.14 CD4022 £0.80 C04046 E0.95 
CD4001 £0.16 CD4023 £0.18 CD4047 £0.75 
CD4002 E0.16 CD4024 £0.64 CD4049 £0.46 
CD4006£0.80 CD4025E0.18 CD4050E0.46 
CD4007 £0.17 CD4026 £1.85 CD4054 £0.95 
CD4008 E0.80 CD4027 E0.48 CD4055 £1.60 
CD4009E0.50 CD4028£0.80 CD4056E1.15 
CD4010£0.50 CD4029E0.95 CD4069E0.32 
CD4011 £0.18 CD4030£0.46 CD4070£0.32 
CD4012£0.17 CD4031 £1.80 CD4071 £0.20 
CD4013E0.42 CD4035E1.40 CD4072£0.20 
CD4015£0.80 CD4037£0.78 CD4061 £0.20 
CD4016£0.42 CD4040£0.78 CD4082£0.20 
CD4017£0.80 CD4041 £0.68 CD4510E1.10 
CD4018£0.85 C04042£0.68 CD4511 E1.25 
C0401 9 £0.45 CD4043 £0.78 CD451 6 E1.10 
CD4020£0.95 CD4044 £0.78 CD4518E1.10 
CD4021 £0.85 CD4045£1.15 CD4520£1.10 

AUDIO LEADS 
Order No. 
117 A.C. Mains connecting lead for 

cassette recorders and radios 
Telefunken type 45p' 

118 5 pin DIN headphone plug to stereo 
socket 78p' 

119 2 x 2 pin plug to inline stereo socket 
for headphones 6OP' 

123 20ft of coiled guitar lead £1.15' 
1 24 3 pin to 3 pin DIN plug 50p' 
125 Audio lead 5 pin plug to 5 pin DIN 

plug 50' 
126 Audio lead 5 pin DIN plug to tinned 

open ends 50p' 
127 Audio lead 5 pin DIN plug to 4 

phono plugs 90p' 
129 Audio lead 5 pin plug to 5 pin DIN 

plug Mirror image 70p 
130 5 metre lead 2 pin DIN plug to pin 

DIN inline socket 45p' 
132 10 metre lead 2 pin DIN plug 65p' 

ORDERING Please word orders exactly as printed ncluding the part number 
and order number 

P R P - ear -.d 35p towards postage & packmq unless otherwise stated. 
VA Add 12'/ i, to prices marked' Add 8% to others excepting those 

marked f These are zero. 

EX. G.P.O. MICRO - 
SWITCHES 

Order No. S51 4 for 50p 

FET 
2N3819 
2N5458 

. a . 

SOCKET PAKS 
Order No. 
S 1 5 x 3.5mm Plastic Jack Plugs 40p' 
S2 5 x 2 5mm Plastic Jack Plugs 40p' 
S3 4 x Std. Plastic Jack Plugs 50p' 
54 2 x Stereo Jack Plugs 30p 
55 5 x 5 Pin 180 DIN Plugs 50p' 
S6 8 x 2 Pin Loudspeaker Plugs 50p' 
S7 6 x Phono Plugs Plastic 50p' 
58 55 3.5mm Chassis Sockets (switched) 

25p' 
59 55 2 5mm Chassis Sockets (switched) 

25p' 
S 10 4 x Metal Std Chassis Switched 

' Jack Sockets 50p' 
511 2 x Stereo Jack Sockets with instruction 

leaflet for H i phone connection 50p' 
S12 55 5 Pin 180 DIN Chassis sockets 40p' 
513 8 x 2 Pin DIN Chassis Sockets 50p' 
S14 6 x Single Phono Sockets 40p' 

PAK 
Dept. W. W- 9, P.O. Box 6, Ware, Herts. 
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NEW STYLING 
NRDC-AMBUSONIC 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 

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 DoIbynoise reducer 
Trademark of Dolby Laboratories Inc 

Featuring: 

switching for both encoding (low -level h.f. compression) and decoding 

f a switchable f.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 16.5dB 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 

Also available ready built and tested Price £54.00 +VAT- I 

Calibration tapes are available for open -reel use and for cassette (specify which) Price £2.20+ VAT 

Single channel plug -in Dolby TM 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 

Selected 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 tecnnicai and servicing facilities on all our Kits, nave 

you checked that these services are available from other suppliers/ 

INTEGREX LTD. 

master swage 

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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SOLID MAHOGANY CABINET I 

INTEGREH 
S-2020TA STEREO T 

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. Ali 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 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 
fi /ter/ dual IC IF amp. 

Brief Spec. Tuning range 88- 104MHz. 20dB mono 
quieting @ 9.75aV. 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. II Kit as in this month's W.W. 

Sens. 30dB S/N mono @ 1.20/ 
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 
72-dB. 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 +VA1 PHASE -LOCKED :C 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 +VA, 
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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 580- 8403 

Tel.: 727 5641 Telex: 261306 

R.C. OSCILLATOR 
-.,.. fj - 

G3 -36A 
-- ,- a Made m USSR 

Portable transistorized R. -C. oscillator y providing sinewave and 50/50 
squarewave. Four separate output 
sockets give attenuation ratio of 1. 10, 
100 and 1000. Output 0 -5 volts 
R M.S. Frequency range 20Hz- 200KHz 

ZA n four bands. Output impedance: 
. 6000 for sinewave and 40000 for 0041,.. squarewave. Harmonic distortion F- 

HOF 2% Power supplies 200 -240V AC 

Price £37.00 
Packing and delivery £2.00 
(VAT 8% to be added to the above 

figure) 

0A2 0.55 6J5GT 
0A3 0.75 6J6 
002 0.60 616GT 
0C3 0.75 651767 

0.65 62ÁL5 
IB5 0.50 

1648 1.10 

58465 1.10 
51146 0.60 
5U4GB 0.95 
5546 0.60 
SY3GT D.65 
51467 0.65 
6ÁB4 0.55- 

6ÁJ5 0.65 
6ÁK5 0.55 
fiAL5 0.40 
6AM6 0.70 
6A05Á 0.85 
6ÁS5 0.75 
6ÁS6 1.00 
fiAT6 0.75 
6656 0.75 
6AW8A 0.75 
6686 0.50 

6866 0.45 
6BEs 0.48 
6BJ6 1,.20 
6886 0.80 
6076 0.65 
6677 0.70 
6C4 0.55 

6CB6 0.55 
6C06 2.20 
fiGKS 0.70 
66(6 0.90 

, 6J4 1.20 

FULLY GUARANTEED 
0.80 EY5I 0.60 P1508 1.30 

0.55 EY81 0.50 P1509 1.75 

0.85 EY81 0.50 PL802 2.80 

0.70 EY88 0.55 PY31 0.50 
EY500A 1.50 PY33 0.63 

0.70 
EZ80 0.50 PY80 0.60 

2ÁL5 0.65 
EMI 0.50 PY81 0.70 NO 0.65 
KT66 4.50 PY82 0.55 

2856 0.60 
2ÁT7 0.50 KT88 5.80 PY83 0.70 

2AU6 0.65 ------ VALVES PC88 0.85 P55006 0.75 
2A117 0.47 pógp 0.85 TT21 7.80 
2ÁY6 0.85 

PC96 0.50 TT22 7.80 
2ÁV7 1.00 ECC88 0.75 EF41 0.75 
26X1 0.55 ECC89 0.80 EF80 0.40 PC97 0.95 11Á8C80 0.58 

2ÁY7 0.85 ECC189 0.80 EF85 0.48 PC900 1.00 11ÁF41 0.80 

2BÁ6 0.65 ECF80 0.60 EF86 0.60 PCC84 0.50 11ÁF42 0.70 

28E6 0.80 ECF82 0.55 EF97 0.70 PCC85 0.60 UBC41 0.70 

2887 0.75 ECF86 0.80 EF98 0.90 PCC89 0.75 UBCBI 0.60 

2X4 0.50 ECF200 0.90 EF183 0.70 PCCI89 1.00 U9í80 0.60 

96Q5 0.75 ECF201 0.90 EF184 0.70 PCF80 0.65 UBF69 0.60 

3563 0.70 ECF801 0.95 EFL200 1.20 PCF82 0.45 UCC84 0.75 

3585 0.65 ECF802 0.95 EL36 0.95 PCF84 0.65 UCC85 0.55 

35C5 0.70 ECH42 1.10 EL41 0.80 PCF86 0.75 UCF80 0.75 

35W4 0.70 ECH81 0.55 EL81 0.65 PCF201 I .10 UCHBI 0.65 

5005 1.00 ECH83 0.60 EL82 0.60 PC181 0.65 110181 0.70 

EAF420 ó.ió EC8200 ú.éú ELB4 ú.ás PCL84 0.75 1110183 ó.ßó 

EAF801 0.70 ECL80 0.60 E186 0.75 PCL86 0.85 11141 1.00 

E8C41 0.75 ECL81 0.75 5195 0.70 PC1805 0.75 UF80 0.50 

E0081 0.70 EC182 0.60 E1504 0.80 P0510 3.35 UF85 0.50 

E8F80 0.50 ECL83 1.15 EM80 0.65 Pt36 1.10 U189 0.55 

EBF83 0.50 ECL84 0.70 EM81 0.60 PL38 0.65 UL41 0.80 

EBF89 0.45 ECL85 0.65 EM83 0.50 PLBI 0.80 0184 0.85 

ECB6 0.75 ECL86 0.85 EM84 0.60 P182 0.55 UM80 0.60 

EC88 0.75 P183 0.50 UM84 0.45 

EC9I 2.80 Pal prices are exclusive ofVAT PL84 0.75 UY42 0.60 

ECC84 0.60 112!ív.) PL95 0.70 UY82 0.60 

ECC85 0.48 P1504 1.05 ÚY85 0.60 

TAUT SUSPENSION MULTIMETERS 
Made in USSR 

TYPE 114313 04315 
Sensitivity D.C. 20.000 o p v 20,000 o.p v 

Cure A.C. 2,000 o.5A 2,000 o.5A 

D.C. Current 60NÁ -1 .5A 50yÁ -2.56 
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-1000V 
Resistance 1K-1M 3000- 500k;1 
Capacity 0.50F 0.50F 
Accuracy 1.5% b.0 2.5% D.C. 

2 5% A.C. 4% A.C. 

Price complete with pressed steel £17.50 E15.85 

carrying case and test leads. £1.50 E1.50 
Packing and postage Plus VAT at 8 

When ordering by post please add (unless otherwise indicated) 30p in E for 

packing and postage, plus appropriate rate of VAT. 

Minimum order charge for approved credit customers is £20.00. Any order 

below E20.00 (before VAT) should be accompanied by remittance 

Minimum transaction charge for cash order, regardless of the value of goods 

is £1.00. 

Our new 1978 Catalogue is now ready Please send P O or stamps for 30p 
for your copy. 

WW -070 FOR FURTHER 

TELEPHONE TV IS HERE 

THE ROBOT "530" PLTV TRANSCEIVER 

ROBOT TELEPHONE LINE TELEVISION (PLTV) WILL SEND AND RECEIVE 

STILL TV PICTURES OVER ANY VOICE GRADE COMMUNICATIONS CHANNEL 

SUCH AS TELEPHONE OR RADIO. 2.0 KHZ is ample bandwidth and the picture 
is updated every eight seconds. This totally new concept is already proving 

invaluable for security, signature verification. surveillance, medical and other 

uses and is being used by Police, Military, Security firms, Meteorologists, Banks. 

Oil Gas and Electric companies. etc., etc. 
The system is remarkably inexpensive and undoubtedly has many uses not as yet 

explored or envisaged. 
If you think PLTV could be useful to you, or your clients, just drop us a line and 

we well send'you full details. 
Dealership opportunities exist in most U.K. areas and we will be pleased to hear 

from you if you have the facilities and ability to exploit this new concept of 

unlimited potential. 

SOLE U.K. CONCESSIONAIRES 

AERO & GENERAL SUPPLIES (DEPT. PLTV) 
NANAIMO HOUSE 
32 Rufford Avenue 

Bramcote 

NOTTINGHAM NG9 3JH 
(0602) 397588 

WW -096 FOR FURTHER DETAILS 

DRAKE Radio Shack Ltd 

DRAKE SSR -1 

GENERAL COVERAGE RECEIVER 
0.5 -30MHZ 30 BANDS 

10KHZ READOUT 

El 49 5 ACCESS OR B 

Details 15p stamps or 4 I.R.C. 
ARCLAYCARD 

Foreign 

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. CDR 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 troni West Hampstead Underground Station 

(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 R ,.rtes 

28. 59 159 Hours of opening are 9 -5 Monday to Friday Closed for Lunch 1 ? 

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. Redro Shack, 
London, N.W.6. Telex: 23718 
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SERVICE TRADING CO 
WHY PAY MORE ?! 
MULTI RANGE METERS Typa MF15A. 
A.C. /D.C. volts 10 50 250 500 1000 Ma 
05. 010. 0 -100. Sensitivity 2000V 24 ranges. 
dimensions 133 X 93 X 46mm Price E7.00 plus 
50p P &P (E8.1O Inc VAT & P) 

VARIABLE VOLTAGE TRANSFORMERS 

INPUT 230 v. A.C. 50/60 
OUTPUT VARIABLE 0/260v. A.C. 

TRIAC. 
Raytheon tag symmetrical Triac Type Tag 250. 500v 10 amp 500 pic 
Glass passwated plastic mac Swiss precision product for long term 
reliability £1.25 P &P lop (£1.46 inc VAT & P) (Inclusive of date and 
application sheet) Suitable Dian 22p. 

0 to 60 MINUTES CLOCKWORK TIMER. 
Double pole 15 amp 230AC Contacts no dial) E 1.50. P &P 30p ((1.94 
Inc VAT & P) 

Carriage extra 

BRAND NEW. All types. 
200W (1 Amp) fitted A/C 

volt meter £14.50 
0.5 KVA (Max. 21/2 Amp) £17.00 
1 KVA (Max- 5 Amp) £22.50 
2 KVA (Max- 10 Amp) 
3 KVA (Max. 15 Amp) £45.50 
4 KVA (Max. 20 Amp) £70.00 
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GEARED MOTORS 
100 R.P.M. 115Ibs. ins.!! 

115 lb Ins 110 volt. 50112 2 8 amp. single phase 
split capacitor motor Immense power Continuously 
rated Totally enclosed Fan cooled In -line gearbox 
Length 250mm Die 135mm Spindle Dia 15.5mm 
Length 145mm ex- equipment tested E12.00 Post 
El 50 1£14.58 me VAT & Pl Suitable transtc,.i- 
230 240 volt £9.00 Post 75p (£9.45 me VAT & P 

GEARED MOTORS rt 
28 r.p.m., 20b. inch approx. 1 1 5v a c. Revers- Ilk 
Ible motor \ \\ 
71 r.p.m. 10 b. inch 115v a c Reversible motor. 
Both types similar to above drawing. Price either type £4.75 + 75p 
P&P ((5.94 Inc VAT + p &p) 
Supplied with transformer for 240v a c operation E7.25 + p &p E1. 
18.91 inc VAT + p &p) 

MERCURY SWITCH 
Size 27m e 5mm. 10 for £5.00, total including 
VAT £5.72. Min quantity 10 

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 1£3.94 Inc VAT & P) 
N M S 

21 -WAY SELECTOR 
SWITCH with reset coil 
The ingenious electro mechanical dComecon be 
switched up to 21 positions and can be reset from 
any position by energising the reset coil 
230/240v. A C operation Unit is mounted on 
strong chassis Complete with cover. Price £5.50 
P &P 75P ((6.75 inc VAT & P) 

LT TRANSFORMERS 
0.10.15v at 3 amp( ex new equip) E2.50 P &P 500 (£3.24 me VAT) 
13 -0.13v at 1 amp £2.50 P &P 50p ((3.24 Inc. VAT) 
25 -0-25v at 21/2 amp E4.60 P &P 75Fp (£5.87 inc VAT & P)1 

0-4v/ 6v/ 24v/ 32v at 12 amp £15.00 P &P El 50 117.82 inc VAT & P) 
0 6v / 12v at 20 amp £13.50 P &P E l 50 (Inc VAT £18.20) 
0-12v at 20 amp or 0-24v at 10 amp E12.00 P &P El 50(E 14.58 roc. VAT 
& P) 
0 6v/ 12v at 10 amp E9.25 P &P El 25 (nc. VAT £ 10.28) 
0-6vr 12v/17v/ 18vß 20v at 20 amp £16.50 P &P El 501£19.44 Inc 
VAT & P) 
0 10v / 1 7v / 18v at 10 amp E10.00 P &P E l 40 (Inc. VAT E12.31) 
0-6v/12y at 20 amp E11.85 P &P El 00 (£13.89 inc VAT & PI 
Other types m stock, phone for enquiries or send sae for leaflet 

FRACMO MOTOR 
56rpm 501bs inch 240vAC reversible. 0 7 amp 
sharplength 35mm dia t 6mm. weight 6 kilos 
600 grams Price E15.00 P &P E1 50 (£17.82). 
any VAT N M S jJ 

VORTEX BLOWER AND 
VACUUM UNIT 
Dynamically balanced totally enclosed 

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 1 1 5v a c motor mounted on alloy base 
with fixing facilities Dimensions Length 
22cm x width 25cm a height 25cm 
These units are ex- equipment but have had minimum use Fully tested 
poor to despatch Price E12 + EI 50 P &P 1(14.58 inc VAT & PI 
Suitable transformer for 230 240v a c E8 + E l P&P (E 7.59 Inc VAT & 
P) 

CENTRIFUGAL BLOWER 
Smith type FFB 1606 022 220/240v A C 
Aperture 10x4' / cm overall size 1 6e 14cm Price 
£3.75 p &p 75p (Inc VAT E4.86). Other types 
available phone for details 
N M S 

CROUZET 230V A.C. 
2 R P M synchronous, brand new E2.90, p &p 30p (£3.46 inc VATI 

COMPRESSOR, precision built by Emer 
son. USA Horizontally opposed twin head diaphragm 
type producing 201bs. Plus P S I per head 3 5 plus /' C F M. Output virtually pulse free Powered by 110v 
A C. motor see 30.23e 15cm Weight 7 kilos. Pries 
£20 p &p E2 00 (inc VAT £23.78) 
Suitable transformer for 230 240v A C £8.00 p&p 
E1 00 (Inc VAT E9.72.) N M S 

STROBE! STROBE! STROBE! 
**y HY -LIGHT STROBE KIT Mk. IV 7. Latest rope Xenon white light tube Solid st ate timing and tnggermg 

. circuit 230 / 240 volt A C operation Speed adjustable 1.201 p s y Designed for large rooms halls. etc Light output greater than many * 
Ty 

(socalled 
4 Joule) strobes Price £19.00 post f 1 (E21.80 mc VAT 

. & P) Specially designed case and reflector for Hy Light £8.80 Post 
El 001E10.58 inc VAT & PI * 

.0 * * * * * * * * * * * * * * * * * * *** 
ULTRA VIOLET BLACK LIGHT * * FLUORESCENT TUBES * * 4h. 40 matt £7.75 (callers only) 2h. 20 wax £5.50. Post 600 if 
(For use in stan bi -pin fittings) Mini 12ín.8 wan E2.50. Post 25p 

yT (£2.97 mc VAT & P) gin 6 war £2.00 Post 25p (£2.43 Inc VAT * .I & P) 6m 4 watt E1.75 Post 25p (£2.18 mc VAT & P) * 
Complete ballast unit Either 6 9 or t 2 tube 230V A C op 4. 
E3.50 plus P &P 40p 144,1 inc VAT & PI Also evadable for t 2V D C £3.50 plus P&P 40p14.21 

íl[[ y2ISncyVA(T 
SPly 

s l Y sa v 
* 

44- -V- T TT T 41 TTT ***At*** IF 

WIDE RANGE OF DISCO 
LIGHTING EQUIPMENT 
S A E (Foolscap) for details 

A.E.G. WATER PUMP 
200, 240v ac motor. 2850 rpm. 480w 
approx 1/3 hp. drivmg a centrifugal pump 
with 1 Vi inlet and outlet delivering approx. 
40 galls per min at loft. head. Ideal for 
pumping or 

r 

culating any non corrosive 
light viscosity liquid Dozens of uses in 
industrial labs etc. Note this pump is not 
self- priming Price E15 + 75p P &P (£17.01 
inc VAT & P) N M S 

CITENCO 
FHP motor type C 7333/ 15 220/240v a c. 19 
rpm reversible motor. torque 14 5 kg Gear ratio 
144 1 Brand new Intl capacitor. our price 
£14.25 + E1 25 P &P (£16.20 inc VAT & PI 
N M S 

REVERSIBLE MOTOR 230V A.C. 
General Electric 230v A.C.. 1.600 r p m 0 25 amp Complete wiry 
anti -vibration mounting bracket and capacitor O/A size 110mm 
90mm Spindle 5/ 16 die 20mm long Ex- equipment tested £3.00. 
Post 50p (£3.79 inc VAT & P) 

METERS (New) - 90mm 
DIAMETER 
A.C. Amp., Type 52T2 0 IA 0.5A O15A 0 -20A 
A.C. Volt. 0.15V 0-300V D.C. Amp., Type 65,C5 
0 -2A 0-10A 0.20A 0 -100A D.C. Volt. 0 -15V 
0.30V All types E3.50ea + P &P 50p ((4.32 Inc! VAT). 
except 0-100A 0 C price E5.00+ 50p P &P (£5.94 Inc) 
VAT) 

O 
'VENNER TYPE' ERD TIME 

SWITCH 
200,250V A C 30 amp. 2 on, 2 off every 24 hrs at 
any manually pre -set time 36 -hour spring reserve and 
day omitting device. Built to highest Electricity Board 
specification Price E7.50 P &P 75p (£9.19). R & T. 

SANGAMO WESTON TIME SWITCH 
Type S251 200 /250 V a c 2 on 2 off every 24 hours 20 amps contacts with 
override switch. diameter 4 x 3 price £9.00 P &P 50p (£7.02 inc VAT & P). 
Also available with Solar dial R & T 

NI -CAD BATTERY 
Height (mm) Width (mm) Length imm) 

35 AH 1 2v Metal 219 75 29 
E7.50 + P P 50p (E8.84) Inc V A T 

XENON FLASH 
GUN TUBES 
Range of Xenon tubes available from 
stock S A E for full details 

- r - 

MINIATURE 
' UNISELECTOR 

12v. 11 way 4 bank (3 non-bridging. 1 homing) 
£2.50 P &P 35p (£3.09 inc VAT & Pl 

MICRO SWITCHES 
Sub min lever m /switch type MML46. 10 for £2.50. 
Type 3 115M 906T 10 for E2.50 post paid (£2.70 inc. VAT 
& PI 
BF lever operated 20a c ro. mf Unimax USA 10 for £4.00 
plus 50p P &P (min. order 10) (£4.89 inc. VAT & P) 
D P C/0 lever m /switch. mfg by Cherry Co . USA Precious metal low 
esmance contacts. 10 for E2.50. P &P 30p. Total Inc VAT £3.02 (min 
10) NMS 

R E LAYS Wide range of AC and DC relays available 
)rom stock Phone or write in your en 
qui les 

230 /240V A. C. Relays: Arrow 2c/o 15 amp £1.50 (E 1.84 inc VAT 
S PI 
T E C open type 3c -o )0amp(1.10(E1.40 inc VATS P) Omoron or 
Keyswitch 1 c /o, 7 amp E1.00 11.30 Inc VAT & P) 

D.C. Relays: Open type 9/ 1212 3 c /07 amp £1.001(1.30 Inc VAT & 
Pl Sealed 12V 1 c,o 7 amp octal base. E1.00 11.30 Inc VAT & P) 
Sealed 12V 2c /o 7 amp octal base. E1.25 ((1.56 inc. VAT & P) Sealed 
12V 3 c/o 7 amp 11 -pin. E1.35 (£1.67 one VAT &P) 24V Sealed 3 
cr p 7 amp 11 .pin E1.35 (£1.87 Inc VAT & P) (amps contact rating) 
P &P on any Relay 20p 
Other types available - phone for details 

NEW HEAVY DUTY 
SOLENOID 
Mfg by Magnetic Devices 240v A C 
Operation approx 1016 pull at 1 25 Price 
£4.00 P &P 60p14.98 inc VAT) 
Ex L T 

24 VOLT D.C. SOLENOIDS 
UNIT containing 1 heavy duty aolanoü approx. 25 Ib. pull at 1 in 
travel 2 solenoids of approx 1 Ib pull at '/ in travel 6 solenoids of 
appro. 4 oz pull at 1/2 ,n travel Plus 1 24V D C 

1 heavy duty 1 make relay Price E3.00 Post ABSOLUTE 
1 00 ((4.321nc VAT & P) BARGAIN 

240 A.C. SOLENOID OPERATED 
FLUID VALVE 
Rated 1 p s i will handle up to 7 p s r Forged brass 
body. stainless steel core and spring '/ in b s p inlet 
outlet Precision made British mfg 
PRICE £3.50 Post 50p 1(4.32 inc VAT & Pl 

PARVALUX 230 / 250V a.c. 
MOTOR 
Type SD18 240u AC revers,ule 30 rpm 501os Inch 
Price £15.00 P &P El 50 (£17.82 inc VAT) N M 5 

RESET COUNTER 
230 volt; AC 3 digits mfg Vender Root type 
LL 144L £1.75 P &P 25p 12.16 inc VAT & Pl 

711g 24v d c non set E1.50 P &P 25p (£1.89 inc 
VAT & PI 

6 fig 24v d c resetable E3.00 P &P 25p 1£3.51 
me VAT & PI N M S. 

INSULATION TESTERS 
(NEW) 
Test to E E spec Rugged metal i r r o0 

rii.ihie for tench or field work ant speed 
futrn Sire L 8In W 4 in H 6 in weight 6 l 
500 VOLTS 500 megohms 

£49.00 Post 80p (£57.78 Inc VAT & PI 
1000 VOLTS 1000 megohms 

£55.00 Post 80p (£60.26 me VAT & P SAE tin 

T A'I' TO ALL ORDERS E 

FOR THE TOTAL VALUE OF GOODS INCLUDING 

POSTAGE UNLESS OTHERWISE STATED 

A.C. MAINS TIMER UNIT 
Based on a 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 then switch off An 
additional 60 min audible rimer is also incorpo- 
aced Ideal for Tape Recorders Lights Electric 
Blankets etc Attractive satin copper finish Size 
135 mm a 130 mm x 60 rem Price E2.25. Post 
40p (Total Inc VAT & Post E2.97). 

POWER 
RHEOSTATS 
New ceramic construction vitreous enamel 
embedded winding, heavy duty brush assembly 

continuously 
rated 

25 WATT 10, 25, 100. 150. 250. 500 1k. 1 5k ohm E2.40 Posi 
20p 1E2.81 inc VAT & P) 50 WATT 100. 500. 14 ohm £2.90 Post 
25p (£3.40 Inc VAT & PI 100 WATT 1 5 / 10 / 25 / 50 / 100 
250 r 500, 1k, 15k, 25kí 5k ohm £5.90 Post 35p (E8.715 inc 
VAT & P) 
Black Silver Skated Knob calibrated in Nor 1 9 1 1/2 ,n die brass 
bush Ideal for above Rheostats, 24p ea. 

600 WATT DIMMER SWITCH. 
Easily fitted Fully guaranteed by makers Will control up to 
600w of lighting except fluorescent at nains voltage. I 
Complete with simple instructions £3.95 Post 25p 14.53 
Inc VAT S Pl 1000 watt model £5.60 Post 25p16.32 Inc i 

VAT & Pt 2000 watt model £9.75 Post 40p 1E10.96 inc 
VAT & PI 

N M S - New Manufacturers- Surplus. 
R &T _ Reconditioned and Tested 
Ex L T - Ex London Transport 

ROTARY VACUUM AIR COMPRESSOR IL PUMP 
Carbon vane oil free vacuum pump and compressor. Approx 20 inch 
vacuum 10 PSI at 79 CFM Powered by 110V a c 1 8 amp Parvelux 
motor fitted with additional shaft at rear suifablle light loads Inc 
capacitor E14.00 p &p E1 501£16.74 inc. VAT + p &p) 
Suitable transformer for 230,240V a c operation £5.00 p &p E1 00 
1£6.48 0c. VAT + p &p) 
N M S 

Yet another outstanding offer 
New IMFD 600V Dubilrer wire ended capacitors. 
10 for El .50 p &p 50p 
(£2.18 me VAT + p &p) (Min 101 

RELAY 
Diamond H heavy duty a c relay 230/240V a c two C/O contacts 25 

ACCOUNT CUSTOMERS MIN. ORDER £10.00 
amps resat 250Vac £2.50 p&p SOp 13.24 Inc VAT +pgp) Special 

ALL MAIL ORDERS, ALSO CALLERS AT 

soy- 

DEPT. PE, 57 BRIDGMAN ROAD. CHISWICK, 
LONDON, W4 5BB. Phone: 01- 995 1560 

Closed Saturdays. 

SERVICE TRADING CO. 
SHOWROOMS NOW OPEN 

AMPLE PARKING 

PERSONAL CALLERS ONLY 

9 LITTLE NEWPORT STREET. 
LONDON, WC2H 7JJ. 

Tel.: 01 -437 0576 
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TTLby TEXAS 
7400 139 
7401 140 
7402 149 
7403 14p 
7404 170 
74004 90p 
7405 180 
7406 32p 
7407 32p 
7408 19p 
7409 19p 
7410 15p 
7411 24p 
7412 20p 
7413 30p 
7414 50p 
7416 27p 
7417 --',...27.7%> 
7420 17p 
7421 up 
7422 22p 
7423 34p 
7425 30p 
7426 40p 
7427 34p 
7428 ,,i9 
7430 

....tilt, 
7432 
7433 40p 
7437 35p 
7438 35p 
7440 17p 
7441 70p 
7442A 60p 
7443 112p 
7444 112p 
7445 100p 
7446A 930 
7447A 60p 
7448 84 
7450 17p 
7451 17p 
7453 170 
7454 170 
7460 77v 
7470 380 
7472 30p 
7473 349 
7474 30p 

7476 3 
7480 50p 
7481 100p 
7482 84p 
7483A 90p 
7484 1á00p 
7485 110p 
7486 34p 
7489 210p 
74904 33p 
7491 80p 
7492A 4 6p 
7493A 33p 
7494 84p 
7495A 70p 
7496 65p 
7497 180p 
74100 130p 
74104 659 
74105 650 
74107 34p 
74109 55p 
74110 55. 
74111 70p 
74116 200p 
74118 130p 
74119 210p 
74120 114 
74121 28p 
74122 459 
74123 55p 
74125 55p 
74126 110p 
74128 750 
74132, 75p 
74136 75p 
74141 70p 
74142 200p 
74145 90p 
74147 190p 
74148 150p 
74150 loop 
741514 lop 
74153 70p 
74154 loop 
74155 90p 
74156 900 
74157 70p 
74159 190,3 
74160 1000 
74161 100,, 
74162 100p 
74163 1000 
74164 120p 
74165 130p 
74166 140p 
74167 200p 
74170 24 00 
74172 720p 
74173 1200 
74174 539 

71175 85p 
74176 90p 
74177 90p 
74178 160p 
74180 93p 
74181 200p 
74182 9011 

74I844 ISOp 
74185 150p 
74186 700p 
74190 100p 
74191 100p 
74192 100p 
74193 IOOp 
74194 100p 
74195 95p 
74196 959 
74197 80p 
74198 154 
74199 1600 
74200 L10 
74221 1500 
74251 140p 
74259 250p 
74265 900 
74278 2:Op 
74279 1400 
74283 150p 
74284 400p 
74285 400p 
74290 1500 
74293 1500 
74294 200p 
74298 200p 
74365 160p 
74366 150P 
74367 1200 
74368 1600 
74390 200p 
74393 200p 
74490 225p 

7418 SERIES 
741.500 22p 
741502 22P 
741504 250 

741510 
25p 

741011 40p 4067 
741513 45p 
741514 100p 
74L52 221. 
741527 350 
741527 380 
741.530 22p 
741532 40p 
741547 SOp 
74LS55 30p 
74LS73 50p 
741374 400 
741175 SOp 
741583 110p 
741-585 1000 
741SÚ6 400 
74L590 + -900 
741-593 4áp 
7413107 á0p 
7415112 175p 
7411123 75p 
7413124 IMp 
741S132 120p 
7415133 bop 
7415138 60p 
7415139 600 
.7415151 100p 
7415153 bap 
7411157 60p 
741S158 120p 
7415160 130p 
7413161 100p 
7415162 140p 
7415163 140p 
7 413 1 64 14 20p 
741$765 1SOp 
7415166 1500 
7415173 110p 
741S174 110p 
74101 75 110p 
7410161 320p 
7413190 100p 
74LS191 IOOp 
7410192 1400 
7415193 140p 
7410195 140p 
7415196 120p 
7415221 140p 
7415240 245p 
7415241 245p 
7411242 245p 
74LS243 245p 
7415245 300p 
7411251 2000 
741S257 1201, 
74L5259 175p 
7411273 1300 
7415298 2490 
7415373 2000 
7415374 195p 

4000SERIES 
4000 15p 
4001 170 
4002 17p 
4006 Np 
4007 170 
4008 80p 
4009 400 
4010 SOp 
4011 1711 
4012 1Sp 
4013 50p 
4014 Mp 
4015 14p 
4016 46p 
4017 80p 
4018 SIp 
4019 460 
4020 1000 
4021 1100 
4022 1000 
4023 22P 
4024 650 
4025 top 
4026 1300 
4027 50p 
4028 Sop 
4029 1000 
4030 559 
4031 200p 
4033 180p 
4034 2000 
4035 1100 
4040 100P 
4041 BOP 
4042 BOP 
4043 900 
4044 90p 
4046 130, LM324 
4047 100p 
4048 55p 
4049 40p 
4050 490 
4051 809 
4052 SOp 
4053 SOP 
4055 7250 
4056 136p 
4059 5000 
4060 1110 
4063 123p 

4067 
4068 22p 
4069 20P 
4070 220 
4071 22p 
4072 ZZp 
4073 22p 
4075 22p 
4076 107p 
4081 22p 
4082 22p 
4093 1101. 
4098 107p 
4411 Ell 
4502 120p 
4503 70p 
4507 6611 
4510 50p 
4511 1600 
4514 2600 
4516 110p 
4518 LOOP 
4520 1000 
4528 100p 
4543 1110p 
4553 450p 
4560 2600 
4583 90p 
4584 90p 
40014 90p 
40085 2000 
40097 900 
14433 C11 

INTERFACE 
IC 
MC1488 100p 
MC1489 100p 
75107 180p 
75182 230p 
75324 375p 
75451 72p 
75491/2 
8728 30p 
811595 140p 
811596 140p 
811597 1áD0 
81LS98 140p 
9601 1000 
9602 :20a 
9603 60p 

93 SERIES 
9301 
9302 
9308 
9310 
9311 
9312 
9314 
9316 
9322 

9368 
9370 
9374 

lbOp 

31b 
27 27 
1600 
1650 

150p 
1500 
225p p 
2000 
2000 

NEW IC-SFF 
96364 W -CRT 
CONTROLLER 

Used with a few 
Other ICS allows t0 
change any TV set 

into a VDU for tom- 
puling systems 

28 pin DIL £14.50 
Data 500 + S.a.e. 

TRANSISTORS 
ÁC126 250 
ÁC127/8 25p 
AC176 25p 
AC187/8 25p 
AF116 /7 30p 
ÁD149 70p 
40161/2 45p 
80107/8 11p 
BC109 11p 
'60147/8 91. 

'80149 10p 
'60157/8 100 
'60159 110 
'BC189C 12p 
'13C172 12p 
8C177/8 17p 
BC179 18p 
'BC182/3 lop 
'BC184 11p 
BC187 30p 
'BC212/3 11p 
'80214 120 
BC461 36p 
BC477/ 

8 
30p 
SOp 

'BC547B 1 e 
'605490 14 
'13C5578 160 
'BC559C 18. 
BCY70 180 
BCY71/2 22p 
13D131/2 50p 
BDY56 200p 
13F200 32p 
'13F24413 35p 
'8F2568 70p 
8F257/8 32p 
5E259 35p 
8FR39 300 
'8F1.40 30p 
'8FR41t 30p 
'13F1179 30p 
'BMW 80p 
'BFR81 30p 
BFX29 30p 
BFX30 34p 
BF584/5 30p 
8FX86/7 30p 
8FX88 30p 
BFW10 90p 

8E750 22p 
BFV51/2 220 
8F756 330 
6F790 90p 
BLY83 700p 
BRY39 4Sp 
85X19;20 

200 
BU104 226p 
'BÚ105 190p 
'BU 108 2600 
BU109 226p 
'BÚ205 2200 
'8Ú2O8 200p 
'8U406 145p 
MJ481 175p 
MJ491 200p 
MJ2501 225p 
MJ2955 100p 
MJ3001 225p 

'MJE340 SSp 
MJE2955100p 
MJE3055 70p 

'MPF102 45p 
'MPF103/4 

40p 
'MPF105 /6 

44 
MPS406 30p 
'MPS412 SOp 
'MPS456 32p 
MPSUO6 63p 
'MPSU56 76p 
0028 130p 
0C35 130p 

'R20088 200p 
'R20108 200p 
'TIP294 40p 
'TIP29C 55p 
'T10304 48p 
'TIP30C 600 
'TIP314 Sip 
TIP31C 62p 
TIP32A Sip 
TIP32C 82p 
71P334 fop 
TIP33C 114p 
TIP34A 115p 
TIP34C 160p 
TIP354 225p 
TIP35C 2í0p 

71P364 270p 
710360 3400 
71P414 ibp 
11P41C 7Sp 
TIP42A 70p 
TIP42C tip 
T1P2955 75p 
7103055 70p 
71143 34p 
71193 300 
'21X108 120 
'ZTX300 13p 
'ZTx500 160 
'Z1%502 160 
'ZTX504 30p 
2N457A 250p 
2N696 35p 
2N697 25p 
2N697 45p 
2N706A 20p 
2N708A 20p 
20918 45p 
2N930 18p 
2N1131 /2 20p 
2N1613 25pp 

201711 26 
2N2102 SOp 
2N2160 120p 
2N2219A 20p 
2N2222A 20p 
2523694 lip 
2N2484 30p 
2N2646 SOp 
2N2904/5 2Sp 
2529064 24p 
2529074 30p 

'252926 9p 
2N3053 20p 
2N3054 6Sp 
2N3055 4Sp 
2N3442 140p 
2N3553 240p 

'203565 30p 
'203643/4 460 
'203702/3 12p 
'203704/5 12p 
'20370617 14p 
'203708/9 12p 
'203773 300p 
'203819 23p 
'203820 30p 

2N3823 70p 
203686 9aV 

'20390314 lip 
'203905/6 20p 
'204036 55p 
204058/9 12p 
'2N4060 12p 
'204061 /2 1Sp 
'254123,4 22p 
'204125.6 22p 
'204289 20p 
'2N4401, 3 27p 
204427 900 

'204871 600 
2N5087 27p 
'255089 27p 
755172 27p 
2N5179 27p 
205191 Sap 
2N5194 SOp 

' 2N5245 40p 
'255296 55p 
'205401 sop 
'2N5457/8 40p 
'2N5459 

409 '255460 
2N5485 449 

'206027 460 
2N6247 190p 
2N6254 130p 
2N6290 55p 
2N6292 Slop 
35128 120p 
3N140 100p 
30141 110p 
30201 110p 
3N204 100p 
40290 250p 
40360 40p 
40361 2 46p 
40364 120p 
40408 70p 
40409 85p 
40410 65p 
40411 300p 
40594 970 
40595 105p 
40603 660 
40673 75p 
40841 90p 
40871/2 fop 

DIODES 
'BV127 1211 

'0447 91. 
'0481 

15p 
'0A90 Sp 
'0491 =P 
'OÁ95 9p 

'0A202 lOp 011 

'10914 M 
"1N9168 7p 
iN4D01/2 ...... 

1N4003,4 Sp 
1N4005 M 
154006/7 7p 
105401/3 14p 
105404/7 19p 

I CA 400. 
200p 

2A 400. 
400p 

TRIALS 
PLASTIC 
3A 400V Bop 
3A 500V 65p 
6A 400V 7 

6A 500V 88p 
8A 400V 75p' 

84 500V 95p 
12A 400V 85p 
12A 500V 105p 
164 400V 110p 
16A 500V 130p 

THYRISTORS 
IA 50V 40p 
IA 400V 65p 

3A 600V 7000 
84 600V 140p 
12A 400V 160p 
16A 100V 1600 
16A 400V 180p 
16A 600V 220p 
BT106 110p 
C1060 46p 
'MCR101 36p 
2N3525 120p 
'255060 34p 
'205064 40p 

LINEARI.C.. 
'AY1 -0212 
'471.1313 
'471 -5050 
'AY5.1315 
"475.7317 
'AY5 -1320 
"CÁ3019 
CA3046 
'CÁ3648 
CA3080E 
'CA3089E 

'CA309040 
CA3130S 
CA3140E 
CA3160E 
FX209 
ICL7106 
ICL8038 
LM301M 
LM311 
LM318 

0M339 
1M348 

- 0377 
10300 
-LM3814N 
-1043690 

LM 709 
104710 
LM733 
LM741 
1M747 
LM748 

11 LM3911 
LM4136 

'MC1310P 
0401458 

600p 
Sup 
211p 
600p 
836p 
320p 

80p 
70p 

226p 
721. 

225p 
375p 
100p 

70p 
100p 
750p 
925p 
340p 

36p 
1Z0p 
200p 

70p 
7Sp 
96p 

1750 
99p 

160p 
140p 
380 
500 

100p 
22p 
70p 
35p 
70p 

130p 
120p 
150p 

56p 

MC1495L 
'MC1496 
'MC3340P 
'MC3360P 
'MFC40008 
MK50398 
NE531 
'NE540L 
NE543K 
NE555 
14E556 
NE5618 
NE56213 
NE565 
141566 
NE567 
RC4161 
'S0760030 
'S0760130 
'SN76013ND 
'S0760230 
'S07602300 
'SN76033N 
'SP8515 
784641611 
TBA800 
TBA810 1000 
18A820 
TC4940 175p 
TDA 1004 3000 
70Á1022 855p 
XR2206 400p 
X132207 400p 
'582216 675p 
552240 400p 
75414 
ZN424E 135p 
ZN425E 400p 
ZN1034E 200p 
95H 9á 6000 

400p 
1000 
1100 
120p 
120p 
7500 
1300 
200p 
2250 
300 
790 

4250 
425p 

301. 
55p 
75p 

400p 
75p 
Opp 
20p 
40p 
20p 
75p 
SOp 

225p 
800 

55p 

90p 

'2ENERS 
2 7V 33V 400mW .. 
7w 160 

HEAT SINKS 
For 70220 Volt. 
age Regs. and 
Transistors Up 
For TO5 12p 

BRIDGE 
RECTIFIERS 
'14 50V 21p 
'14 100V 22p 
'14 400V 30p 
'2A 50V 30p 
"2A 100V 36p 
'2A 400V 46p 
'3A 200V 613p 
'3A 600V 72p 

'4A 400V l,6p 
6A 50V 90p 
6A 100V loop 
6A 400V 120p 

PLEASE SEND 
SAE FOR FULL 
LIST 

VAT 
All items at 89o. 
e.ce0t marked 
which are at 
12'v, %. 

MEMORIES 
2102 1 2 2102 -2 120p 
21071-4 140p 
21 600p 
21111 -1 3250 
2112 -2 300p 
2114 1500p 
5101 510p 
6810 4000 

ROM /PROM 
745188 225p 
745287 400p 
745387 400p 
93436 6500 
93446 650p 

CPUs 
4040A 6700 
6502 1200p 
6800 1020p 
8080A 650p 

EPROMS 
1702A 600p 
2708. 900p 
2716 3000p 
4702 900p 

UART 
AY "3 -1015P 5500 
AY- 5 -1013P 450p 
TM560115C 4500 

CHARACTER 
GENERATOR 
MCM6576 7501. 
R0.3.2513 U C 500p 
RO- &25131 C 5500 
5574026240 1380p 

OTHER 
3205 320p 

3245 400p 
4289 970p 
4801 500. 
6820 6000 
6850 7 00p 
8205 320p 
8212 2250 
8216 225p 
8224 400p 
8228 525p 
8251 700p 

- 

9905 5á0p 
9906 275p 

SPECIAL OFFERS 
100-741 E16 
100-555 E30 
100-RCA 1013CÁ 203055 [36 

VOLTAGE REGULATORS 
Fixed Plzslic TO-220 

14 _ 
5V 7805 90p 7905 120p 

12V 7812 90p 7912 120p 
15V 7815 90p 7915 120p 
18V 7818 90p 7918 120p 
24V 7824 110p 7924 120p 

100mA T0.92 
5V 78L05 35p 79L05 S00 

12V 781_12 35p 79L12 
15V )6115 360 79115 SOp 

OTHER REGULATORS 
LM309K 1350 7846258 1200 
LM3177 200p TL430 65p 
1M323K 525p 78H05KC 6750 
LM723 37p 78MGT2C 135p 

CRYSTALS 
100KM: 300p 
1MHz 370p 
3.2768MHz 350p 
10 7MHz 31109 
27 135MHz 300p 

EDGEBOARD 
CONNECTORS 

0.156" Solder Tad 
2 x lOway 850 
2 x 15 way 100p 
2 x 18 way 120p 
2 x 22 way 1350 
2 x 25 way 1600 OPTO- ELECTRONICS 

2N5777 46p OCP71 1300 
0RP12 90p 0111160 90p 
ORP61 90p TIL78 70p 

LEDS 

0 125 O.T" 
711321 R 75p 711220 Red 16p 
TIL209 Red 13P T11222 Gr 18p 
TIL211 Gr 20p TIL228 Red 22p 
711212 Ye 25p MV5491 TS 120p 
711216 Red 18p Clops. 3p 

DISPLAYS 
3015E 200p FND500 120p 
0L704 140p FND507 120p 
01707 Red 140p TIL311 500p 

707 Gr 140p T11312/3 110p 
0L747 Red 225p T1L321 / 2 130p 

747 Gr 225p 711330 140p 
F50357 120p 

W PROFI IL SOCKETS SY TEXAS 

8 on 11p 18 pon 25p 24 pon 33p 
14 pin 13p 20 on 260 28 pin 42p 
16 pin 14p 22 pin 30p 40 pin 51p 

í -.. i" 
Wall WRAP SOCKS 

8 pin 30p 24 pin 800 
14 pon 40p 28 pin loop 
16 pin 55p 40 pin 120P 

IC 1076477 COMPLEX SOUND GENERATOR 
The device provides Noise. Tone, or Low Frequency 
sounds. Programming is via external components, that 
variety of sounds to be created. It is designed for ultimate Y 9 
and may be applied in any application requiring audio 
home video games, pinball games, toys, etc); consumer 
alarms, controls, etc; industrial equipment for indicators. 
28 pin DIL £5.50 

complex 
allows a wide 

sounds. 
(i.e. arcade/ 

as timers. 
etc. 
+S.a.e. 

(or a combination thereof) based 
are user- defined. which 

flexibility in user- defined Y 

feedback to the operator 
oriented equipment such 
alarms, feedback controls. 

Data 0.30p 

A Plea - add Dp 0á1p :t appropriate rates. TECH N O M AT I C LTD 
Government, Colleges, etc. Orders accepted. 17 Burnley Road, London NW10 Y 

Mon. -Fn. 9.30.5.30 (2 minutes Dollis Hill tube station) 
CALLERS WELCOME Saturday 10 30-4 30 Tel: 01-452 1500 Telex: 922800 

Semiconductor 
(CR u pplies (CROYDON) 

Orchard Works, Church Lane, Wallington, Surrey, SM6 7NF 

Telephone: 01- 647 1006 (5 LINES) TELEX 946650 

I=1=1 
SUMMER 1978 CATALOGUE 

CIRCLE WW-034 TO OBTAIN YOUR OWN CATALOGUE 
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WW - 129 FOR FURTHER DETAILS 

These are just a few 
of some 150 different 

types of Test 
Instruments and 
accessories from 

the world's leading 
manufacturers now 

available for sale from our 
own stocks. 

Full details in the new 
Carston list obtainable FREE 

from any of our companies - 
just 'phone 01-267 4257 or 

circle WW1 29 on postcard 

CARSTON 
ELECTRONICS LIMITED 
Shirley House 27 Camden Road London 

NW1 9NR Telephone No. 01-267 4257 
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AUDIO KITS OF DISTINCTION FROM PO WER TRA N 

NEW! 
TRANSCENDENT 2000 

SINGLE BOARD SYNTHESIZER 
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 

ct) 
constructional article in Electronics Today International. the 

L LI 
t- TRANSCENDENT 2000 is a 3 octave instrument transpósable 2 

Q octaves up or down with portamento, pitch bending, a VCO with 
Q shape modulation. a versatile VCF with both low and high pass 

outputs and a separate dynamic sweep control. a noise generator 

ua 
and an ADSR envelope shaper. There is also a slow oscillator and 
a new pitch detector amongst its many features. 

Q Kit includes fully finished metalwork. solid teak cabinet. filter 
sweep pedal and really is complete - right down to the last nut 
and bolt. Virtually everything is on one circuit board and 

O construction is so simple it can be built easily in a few evenings by 
su almost anyone capable of neat soldering! When finished you will 

possess a synthesizer comparable in performance and quality with 
z ready built units selling for between E 500 and E 7001 

;INTRODUCTORY OFFER 
0 

£172! 
co, 

Due to the fantastic success of the launching of this superb new kit 
= we are able to continue the Special Introductory Offer of El 72 for 

complete kit 

VGFAO ENVELOPE 

m_ 

m 

tn 

z 

a 
J INTERNATIONAL POWEIISIAVE 200+ Z00 watt AMPlIfiER! 
= As featured in Electronics Today International Pack 

printed amp o 

H 
cc 
O 

_ 

C7 

_Q 

O z 

400W rms continuous - 800W peak! 
0.03% THD at FULL power! 
PLUS all the following features too! 
* Each channel totally independent with its own stabilised power supply driven by custom designed 

TOROI DAL transformers! 
* Inherent reliability - monster heat sinks for cool running at the hottest venues - electronic open and 

short circuit protection! 
* Ultra low feedback (an incredible low 14dB overall!). super high -stewing rate (20V /11 s). 200W rms 

continuous to 4 ohm from EACH channel. input sensitivity 0.775V (OdB). 

* Professional quality components, sturdy 19 rack mounting chassis complete with sleeve and feet 
for free standing work too. 

* 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 
11600! 

PSI 4001 SLAVE MODEL 

DE LUXE EASY TO 

Pak Price 

1. Fibre glass circuit board for power am £4.2 

2. Sel of capacitors. metal oxide resistors. Ihermistor. cormet pre -sets for power amp £6.40 

3. Sel of semiconductors for power and with mounting hardware. cooling labs £21.60 

4. Pair of monster black drilled heal sinks. transistor mounting bracket £6.90 

5. Toroidal transformer. Primary 0- 1111f-234V. Secondaries 42- 0 -42V. 0 -15V. 0.15V Electro- 

static screen £ 17.50 

6. Sel of all parts for stabilized power supply including fibre glass printed circuit board. mounting 

bracket. semiconductors. resistors. capacitors. etc 618.90 

7A. Sel of all parts for buffer /overdrive unit including fibre glass printed circuit board. 

semiconductors. resistors. capacitors. controls - required for PSI 4001 only £3.80 

- 78. Set of parts for peak power meter including professional quality meter. fibre glass printed 

circuit board. components, controls - required for PSI 4002 only £8.50 

8. Sel of all miscellaneous parts including sockets. ilium. mains switches. luae holders. fuses. 

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 £0.50 or tree on request when ordering any of above packs. 

2 each of packs I -7 IA or 8I. I each 8. 9 and 10 are required for complete 200 + 200W 

professional amplifier. 
Total cost at individually purchased packs 

SPECIAL PRICES 
FOR 

COMPLETE KITS! 
PS1 4001 - £187.50 
PS1 4002 - £196.90 

BUILD LINSLEY -HOOD 

PSI 4001 0208.20 
PS1 4002 £211.60 

PSI 4002 STUDIO MODEL * * 

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 E1.15 

2. Sel of resistors. capacitors. pre -sels for power 

amp E2.50 

3. Set of semiconductors ter power imp £6.50 
4. Pair of 2 drilled. finned heal sinks EI.10 

O 5. Fibreglass printed -circuit board for 

z pre -amp £4.90 

Q 6. Sel of low noise resistors. capacitors. pre -sets for 

J pre -amp £4.10 
rit 7. Sel of low noise. high gain semiconductors for 

pre-amp £2.40 
8. Set of potentiometers pncluding mains 

switch) £3.50 

9. Set of 4 push -button switches. rotary mods 

switch £5.40 

10. Toroidal transformer complete with magnetic 

screen/ housing primary: 0 117.234 V: secom 

dories: 33 -0 -33 V, 25-0 -25 V £ 12.95 

Pack Price 

11. Fibreglass printed -circuit board tor power supply 
£0.85 

12. Set of resistors. capacitors. secondary loses. 

semiconductors for power supply £5.40 

13. Set of miscellaneous parts including 010 skis.. 

mains input ski.. lose holder. interconnecting 
cable. control knobs £6.20 

14. Set of metalwork parts including silk screen 
printed fascia panel and all brackets. fixing parts. 
etc. £8.20 

15. Handbook f0.30 
16. High Quality Teak Veneer cabinet 18.3" x 12.r x 

3.1" £ 10.70 

2 each of packs I -7. I each of packs 8-16 inclusive are 

required for complete stereo amplifier. Total cost 

of individually purchased packs £92.60 

PACK PRICES FOR STANDARD KIT 

£99.30 
The standard model of our kit for Mr Linsley -Hood s 75 watt design has for a long time offered exceptional 

performance at a very modest cost with high quality high power rezdbuiit units of comparable quality generally being 

over three times the price 
Features of the amplifier include very low distortion lless than 0 0 t'y,il. 75W rms per channel power output rumble 
filter v nable slope scratch filter variable transition frequency tone controls, tape monitoring facilities and individually 
adjustable 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 t 4 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 then assembly delightfully straightforward. and as each board can be easily removed in seconds Irons the 

chassis checking and maintenance is so simple that even newcomers to electronics will be able to cope compete -ndy 

with the kit Additional features of our new model are inclusion of the latest circuit improvements. generously sized 

treat sinks tot heavy duty use even intropicalcl, +,fates and metal oxide r.5.ator.. nr ougnout lot longterm stability and 
reliability 

STANDARD LINSLEY -HOOD 75W AMPLIFIER 

SPECIAL PRICE FOR COMPLETE KIT £79.80 
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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 vancap 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 

WIRELESS WORLD FM TUNER * * 

SPECIAL PRICE FOR COMPLETE KIT 
Pack Price 

1. Sterns PCB 'accommodates 2 rep. amps. 2 meter 
amps. bias /erase osc. relay) E3.35 

2. Stereo set of capacitors. M.O. resistors. poten- 
tiometers for above E7.95 

3. Stereo set 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. Goldring -Lenco mechanism as specified E18.50 
7. function switch. knobs E I.90 
8. Dual VU meter with illuminating lamp E6.95 
9. Toroidal transformer with E.S. screen prim. 

0 -117V. 234V. Sec. 15V .. , E4.90 

£70.20 
Pack Price 
10 Set of capacitors. rectifiers. I.C. voltage regulator 

P.C.B. for power supply IPowertran design) E2.80 
11 Sel of miscellaneous parts. including sockets. fuse 

holder. fuses. interconnecting wire. etc . E3.40 
12. Sel of metalwork including silk screened fascia 

panel. internal screen. fixing parts. etc . E7.10 
13. Construction notes E0.25 
14. High Quality Teak Veneer cabinet 18.3" x 12.7" z 

3.1" E10.70 

One each of packs 1.14 inclusive are required for 
complete stereo cassette dock. Total cost of 
individually purchased packs E83.00 

Matsushita WY 436 AZ head optional extras . E4.50 
(free with compete kill 

Published in Wireless World (May, June, August 1 976) 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 nome 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 -Lenco 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 

* * 
co 
z 
O 
S 

¢ 
Q z 

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 sbmime 
T20+ 20 delivers 20W rms per channel of true HiFi at exceptionally low cost The any 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 litters 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 Include RF 
interference fillers and a tape monitor facility Power output of this model is 30W rms per channel 

SPECIAL PRICES FOR COMPLETE KITS 

T20 +20 KIT PRICE £33.10 
1 

T30 +30 KIT PRICE £38.4 
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. 

Wireless World Designs: Full kifs are not available for the protects below but PCBs and component sets are stocked Further 
details of These and other packs are in our Free Catalogue 

30W Bailey 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 
LDO Pk 2 M O Resistors capacitors 
LDO Pk 3 Semiconductors 

Regulated Power Supply for Bailey Amplifier 
£1.00 60VS Pk 1 F Glass PCB 
E2.35 6OVS Pk 2 Resistors Capacitors 
£4.70 60VS Pk 3 Semiconductors 

60V5 Pk 6A Toroidal transformer 

Susan Tape Recorder 
£1.65 TRRC Pk 1 Replay Amp F G PCB (stereo) 
02.60 TRRC Pb 1 Record Amp F G PCB (stereo) 
E3.80 TROS Pk 1 Bias Erase F G PCB (stereo) 

E0.85 
E2.20 
£3.10 
£8.80 

NEW! 
Improved stereo decoder 
(as described in April 1978 W.W.) 
F /Glass PCB. M.O. Res. Caps. Cermet 
pre-sets 'IC IC. socket. £6.30 

SQ QUADRAPHONIC DECODERS 
(1.30 These state -olthe -art circuits described by CBS are offered as kits of superior quality won 
(1.70 close tolerance capacitors metal oxide resistors and Fibreglass PCBs designed for edge 
£1.20 connector insertion Further information on these kits is given in our FREE CATALOGUE 

M 1 Banc matrix decoder £590 
L 1 Full logic decoder £ 17..20 

E. F. Taylor Pre -Amplifier 12A Full logic decoder with variable blend E22.80 
EFTP Pk 1 Fibreglass PCB (stereo) E1.45 L3A As L2A but with high performance discrete component two end E30.10 
EFTP Pk 2 M O Res caps (stereo) E3.20 for with carbon film resistors) £25.90 
EFTP Pk 3 Semiconductors (stereo) E4.20 SOM I.30 Decoder complete with 30W rear channel amplifiers Complete kit matches 130-v 30 amplifier £40.75 

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 lots This will be sent tree on request by airmail together with our 'Export Postal Guide" which gives current 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 0500 we will accept Irrevocable Letter of Credit payable at sight in London 

EXPORT A SPECIALITY 

Value Added Tax not included in prices 
UK Carriage FREE 
SERVICING FACILITIES: Available for all **complete kits 
PRICE STABILITY: Order with confidence, Irrespective of ar , price 
changes we will honour all prices in this advertisement until Sept 30th. 
1978. if this months advertisement is mentioned with your order. Errors 
and VAT rate changes excluded. 
U.K. ORDERS: Subject to 12Yí %' surcharge for VAT (i e add Vs 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 F.2 50 (VAT 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 lull specification guaranteed devices All resistors 
(except where stated as metal oxide) are low noise 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 
DEPT. WW8 

POWERTRAN ELECTRONICS 
PORTWAY INDUSTRIAL ESTATE 
ANDOVER HANTS SP10 3NN 

ANDOVER 
(0264) 64455 
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- ADVANCE BOARD No. 70085. A modern fibre glass 
circuit board made for computer but never issued. all 
components can be assumed perfect. 

Major items -8 transistors type BC 107, 8 transistors 
type BC 212, 9 miniature diodes, 4 preset variable pots. A 
200 OF 63v capacitor, 2 47 OF 40 volt capacitors, 2 220UF 
10 volt capacitors, 1 1 OF 63 volt capacitor, 50 assorted 
resistors %, '/e watt. Board size approx. 5 z 41/2 ". Most 
components can be removed with working length leads 
E1.00. 
Telephone Answering Machine. Used. but we understand 
are in good working order, however, we can supply only for 
breaking up - they are not be used for telephone answering. 
They contain 
4 pole tape motor, twin capstans with heavy flywheels. 4 
record -playback heads. erase head, tape spools to take 
standard reels, tape guides and solenoid operated brake, 8 

piano key type switching and control mechanism, tape used 
counter. elliptical speaker, 2 solenoids. 9 pin plug and 
socket, 36 pin plug and socket. 5 Circuit boards containing 
varied assortment of transistors in small parts. All the above 
mentioned components are mounted in the main chassis and 
there is a sub chassis with 5 miniature 4 pole relays. ferrite 
transformer, 4 iron cored transformers, 5 variable pots. 35 
transistors. over 300 various resistors, capacitors, diodes, 
etc., full wave rectifier panel. 4 way push down wire 
connection block, two -way ditto, stereo input socket, 3 

push -in neon bulbs. lid switch, 4 electrolytic capacitors. 2 

power output transistors. The unit is nicely cased size about 
27" x 10' 6" and should be suitable for conversion to open 
reel tape recorder, background music machine, echo 
chamber etc. etc. Price E12.25. 
High Voltage Mains Transf Normal mains primary- 
secondary by our measurin q ipmerit is 8KV approx. at 5 

ma We are offering thes t a bargpefi price of £4.75. Our 
ref. no TM45. 
Sorry, sold out of transformer ref TM 37 but we have 
just received another transformer whi , re y fill your need. 

ndaiy, tapped at 20, 
a 80v. 1 .5 amp, 

20 volt 3 amp or a 

This is a 100w transformer 80_yPltsec 
40 and 60 volts. S is could be use 
60v at 2 amp, 4 volt 3 amp, a 2 

40 -0-40v 1.5 amp, E5.55- 
Smith's Blower. Snails ith exterior motor, oblong 
outlet size 41/2 x 13/4. approx., paddle type air rotor 
coupled to mains induction motor, with anti vibration 
mountings overall size of fan approx. 41/2" high x 61/2" wide 
41/2" diameter. £5.80. 
Torrin Blower. Snail type similar but smaller to above, 
aperture size 21/2" x 13/4" approx. Normal mains induction 
motor overa - - " _. - 51/2" diameter. 

Price £5. 
High Vo - ' Capacitors. 80 of 5 KV working x equip- 
ment but wf useable length leads. Norma a very 
expensive capacitor, Ourprioe 
Flex Bargain. 3 Core (standard colour coding). black outer 
pvc cover, all made from heat resistant plastic. Suitable for 
connecting direct to heating appliances but being tougher 
than usual it is ideal also for extension leads especially 
outdoor ones..5mm conductors so suitable for up to 7.5 amp 
100 met. coil. price £10.95. 
Vs rev per minute mains driven motor, 2 watts also 
suitable only for timers or other lightweight operations, price 
E2.70. 
Moving Coil Panel Meter. .75 mA fsd. 21/2" diameter this 
is an ex government item and the scale is headed Radiation, 
limited quantity available. £1.89. 
A Clock Switch, 12 hour type as fitted to cookers. This 
comprises a normal 12 hour continuously running clock 
coupled to 25 amp switches with levers for setting time plus a 

further minute winder bell switchable up to 60 minutes. Less 
knobs which can be quite easily made from plastic rod. Size 
approx. 71/2" wide, 3'4" high, 3" deep. limited quantity 
£2.12. 
Mains Relay single screw fixing open type with single 10 
amp changeover contact ex equipment with our usual 
guarantee price 80p + 4p. 10 for £5 + 40p. 
Adjustable Air Thermostat with 15 amp contacts. spindle 
protrudes enough for normal type knob, can be easily 
assessable. screw enables these to be set for normal air 
temperatures 30-80 for lower or higher. 50p + 4p each, 10 
for £4.50 + 36p. 
Car Speakers. Two bargains this month both elliptical, both 
4 ohm size. Price E1.50 + 19p, post 60p. 
Immersion Heater Thermostats, made by Satchwell 7 ", 
11" and 17" lengths. standard fit in most immersion 
heaters, E2.10. 
Thermostat Pocket, to fit the above thermostat into a tank 
without heater then you need a pocket to hold the thermostat. 
18" long threaded complete with nut and washer, price 
£1 -62. Also available 8" long for 7" thermostat, same price. 

Hot Wire Vacuum Relay Switch. 4 pin plug -in type. This 
has a heater coil wound around a bi- metallic strip causes 
switch on after a time which is adjustable. The energising 
voltage varies between 4v & 7v time delay time - from a few 
seconds upwards. Price £1.08. 

Stet, 60 -90 C remote phi b 

with control 0 approx. w t co t l knob o to 80 C, price £2.16. 
Transistor a' OC 26, etc.) allows transistor to 
be restas - ickly, also threaded for holding screws. AC 

or 1.25)4F for 40 volts rms. Aluminium can with tag 
connections ex new equipment covered by normal guaran- 
tee, 30p + 2p. 

NI -M 
Mating '. , 

- pocket sue 
precision moving coil in- 
strument 

v 

jewelled 
bearings - 1000 opv 
mirrored scale 
11 Instant ranges measures 

DC volts 10. 50. 250. 
1000 
AC volts 10. 50. 150, 
1000 
DC amps O 1 mA and 0.100 
mA 
Continuity and resistance 
0-150K ohms 
Complete with insulated 
probes. leads. battery. 
circuit diagrams and in 
struerions. 

Unbelievable value only 
E8.50. 

RD 
+4 stereo sy 

ed one of the finest performers 
the stereo field is would r w 5 

one in 

easy-to- assemble modular form and 
complete with a pair of Plessey 
speakers this should sell at about T30 
- but due to a special bulk buy and as 

an incentive for you to buy this month 
we offer the system complete at only 
E15 mcludmg VAT and postage. 
10 watt amps to upgrade unites E3.50 each 

UNISELECTORS 
These are pulse operated switches 
as used in automatic telephone 
switchboards. etc. The pulse moves 
the switch arm through one posh 
fion Except where indicated the 
selectors are 25 position types and 
50v Coil is standard, 24v or 12v 
operation extra at E2 per switch. 

3 pole E5.80 
4 pole E5.98 
5 pole £9.20 

6 pole E9.25 
8 pole E11.40 
10 pole E13.50 
12 pole E15.88 
2 pole 50 way E9.60 
3 pole 50 way E11.40 

24 HOUR TIMERS 
The one Illustrated is the E control. this uses the 

Smiths mechanism as In their autosel 2 on , off s 

per 24 hours 13 amp contacts. override switch 
£5.50. 
Smiths 100 amp model one on "off per 24 hours 
£10.50, extra contacts £1.00 per set 
AEG 60 amp'model with clockwork standby one 
on - off per 24 hours E9.50, enta contacts £1.00 
per set 

RELAYS 
12 volt two 10 amp changeover plug in 95p 12v three 
10 amp changeover plug In E1.28. 1 2v two changeover 
miniature wire ended 99p. 12 volt open single screw 
hying two 10 amp changeovers 85p 12 volt open three 
10 amp changeovers E1.25. Latching relay mains 
operated 2 c. o contacts E2.11. Mains operated three 
10 amp changeovers open type one screw fixing E1.25. 
Many other types with different coil voltages and contact 
arrangements are in stock, enquiries invited 

ROTARY PUMP 
pumps up íu.200 gallons per hou, 

depending upon revs Virtually uncorrod 
able use to suck water ail petrol Ierr,i,ser % 

r hemicals anything liquid Hose connect° 
eat, end E2 post paie 

IT'S FREE! 
Our monthly Advance Advertising Bargains List gives details of 
bargains arriving or just arrived - afeen bargains which sail out 
Wore Our advertisement can spear. - tl an intersating list and it's 
fm - just send S.A.E. Below are few of the Bargains cull available 
from previous lists. 

Mains operated Siren. Don't let intruders get away with 
your possessions - they will never stay in a house when one 
of these sirens is going. Quite small but very alarming. 
£13.50. 

Lever Switch as fitted to modern telephone switchboards. 8 

pole changeover contacts made by Pye /TMC biassed to 
return when pushed up, stays down when pushed down, 
price E1.08. 
Pulsing Switch. Motorized unit which gives pulses every 30 
seconds, length of pulse can be adjusted up to 30 seconds 
and the pulse can be up to 20 amps at normal mains voltage. 
Made up by famous Cramer Company of America, the drive 
motor of this device is 115v 50hz but we supply complete 
with series voltage dropping device to make it suitable for our 
mains. This is in a cylindrical plastic case overall size, with a 

knob on the front for adjusting the pulse length. 20 amp 
switch "inside" is a changeover switch so this device could 
also be used as a time sharing switch. when one circuit is on 
the other circuit would be off for a length of time determined 
by switch control setting, price £4.82. 
16 Line Connecting Box. This is 16 way twin grub screw 
type connecting strip, mounted in a standard 2 gang MK 
white surface box with cover made for Satchwell so obviously 
a good product. The cables, are brought in through 
breakaways in the plastic box. 16 connection points are all 
numbered for easy identification, price £1.92. 
Air Thermostat with remote setting dial. This is a 

Satchwell thermostat using a sensor connected to the switch 
by a 26" length of capillary. The control setting adjustable 
from 30 to 140 F complete with control knob showing 
temperature setting. £2.48. 

Twin 13 amp Rocker Switches (DOT), price 49p the pair 

auge, . : rd_airline thread. Reads Or30 lbs per 
Price 81p. - L 

in for callers only. VDU with 18 R T bl rather 
.- . £14.50- / 
4 Way Termin. . i -s, wings e. PVC covered 
10 for 65p. 
Spares for Dimples Heaters. We have lust taken delivery of 
a large quantity of various spare parts for Dimples heaters 
including storage heaters, if you need any of these then 
please let us have your enquiries. 
Heavy Duty Casters. Four of these would carry a ton. set of 
4. £2.65. 
Super Power 2N3055. RCA_ r,í236 in our trials this does 
all that the 2N3667Srvilydo but ve . - -- - a 

DELAY SWITCH 
Mains operated - delay can be 
accurately set with pointers knob for 
periods of up to 21/2 his 2 contacts 
suitable to switch 10 amps - second 
contact opens few. minutes after 1st 
contact 95p. 

HUMIDITY SWITCH 
.L- n dl1 The 

nii nii Vhallluslabiebvae w'qui 
t athing o it lur insiani,`will switch ,1' mpat250Ve Overalis 

e 

pl the 
. l in long Irin wide and 

75p 

INDUCTION MOTORS 
One illustrated is o r reference MM 1 t 

made for ITT / stack 11/2 spindle 
£2.25. 'h stack model E1.75. 1 

stack £2.75. 11/2 stack £3.25. 

EXTRACTOR 
FAN 
Ex-computers made by Woods of Colchester 
Ideal for fixing through panel - reasonably 
quiet ring - very powerful 2500 rpm 
Choice o1 two sires 5 or 61/2 dia E5 and 
£9. 

SMITHS CENTRAL HEATING 
CONTROLLER 
Kush -button gives tll vaiia pons as follows ,1i 

ntinuous her water and continuous central heat 
g 121 continuous hot water but central heating off 
enight 131 continuous hot water but central 
ating on only for 2 periods during the day 141 hot 

water and central heating both on but day time only 
51 hot water all day but central heating only for 2 periods during the day 161 

hot water and central heating on Or 2 periods during the day time only - 
en for summer time use with central heating off 171 hot water continuous 

81 hot water day time only 191 hot water twice daily 1101 everything on 
A handsome looking unit with 24 -hour movement and the switches and 
either parts necessary to select the desired programme of heating Supplied 
complete with wiring diagram Originally sold we believe at over £15 - we 
rdfer these. while stocks last at £7.50 each including VAT 8 Postage 

NMI 

I 

TERMS: 
Times include Post At VAT. but orders under T6 00 please add 50p to offset 
racking- etc Bulk enquiries please phone for generous discount 01 chit 
i833 

J. BULL (ELECTRICAL) LTD 
(Dept. WW) 

103 TAMWORTH ROAD 
CROYDON CR9 1SG 

200 watt Transformer, 40v- 0-40v, normal type construc 
tien and primary wound for 230 50hz. £8.65. 

-fier- 5kv workm at 5mA, these a Hig r. . 

unused equipment u - goo lengt ea . o use 
with the EHT transformer if joined in series, price 33p. 
Speaker Cabinets. Simulated teak finish, nice handy size, 
modern black sponge type front. £3 -75. 
In Car Speaker Cabinet. White with black edge very 
modern looking plastic with threaded studs for mounting 
speaker with back, price E2.25. 
AC Capacitors for use on fluorescent lighting for power 
factor correction or as a voltate dropping device, these are 
very rugged and wit voltages up to 3 times their 
RMS voltar - ig - to offer these at 
about --third of'the current manufacture rice, all are 
3 s % RMS working or higher and are in aluminiu cans with 

gs or wire ends, following values 1.25'1AF 38p, .5pF 49p, 
3pF 59p, 4pF 70p, 7pF 92p, 80F £1.07, 15 1.35. 

y Tubes (Nixie tubes)- Mallard ref. ZM 
1175, this is a sideways viewing device which displays all 
figures from 0 -9, has wire leadouts, now in box. 92p each. 

Waterproof Diecaat Box, very suitable for protecting a 

switch or a thermostat or a similar device where this is 
mounted outside or in a greenhouse, price £1.62. 
Multiway Switches, GEC silver finished metal box with 
cable knockouts each complete with switch mounting grid 
and matching recessed cover, suitable for conduit or TRS. 
Single switch 50p, twin witch bop, 4 switch 75p, 6 switch 
E1, 12 switch £1.50. 
Modern toggle type miniature switches by GEC to fir 
above boxes, mains rating 5 amp on/ off 35p,15 amp on/ off 
45p. 5 amp 2 way 30p, 2 way and off 50p, intermediate 
(polarity changeover 50p), bell push 35p (available in several 
colours Please add 8% VAT to total cost of boxes and 
switches 
Most of the above switches can be supplied without togii' 
but operated by a special key. add 10p per switch and 25p 
per key 

Can Any Reader help! We have recently acquired some 
very nice American made motors 50 cycle for 50hz 220v 
working obviously made for the British Market but they have 
5 lead out wires and we have not been able to find out the 
correct method of working. It is possible that they need a 

capacitor. The colours of the leadout wire are red. white. 
yellow and blue. The maker's name is Robbins and Myers 
and the model number of the motor is KS -PP30 -601 rated at 
1/12 hp single phase 1425 rpm. Price of the motor £5.50 
+ 44p. Post and packing E2. 

Boiler Stet. Satchwell remote dial type with knob calibrated 
20 -90 C. Price E2.42. 

I 

MINIATURE RELAY 
12v dc operated wen two sets of changeover 
contacts. The unique feature of this relay is 
its heavy lead out wires. These provide 
adequate support and therefore the relay 
needs no tiring. On the other hand there is a 

firing bon through one side so d you wish 
you can lis the relay and use es very strong 
lead outs to secure urcuti components -an 
expensive relay. We are offering them at only 
87p each 

Don't miss this exceptional bargain. 
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T.T.L. 74 I.C.s By TEXAS, NATIONAL, I.T.T., 

1400 14p 
7401 149 

7402 149 

7403 14p 
7404 14p 
1105 149 
1406 409 
7407 40p 
7408 20p 
7409 20p 
7410 I5p 7445 

7100 209 7446 

7412 20p 1447 

7413 30p 1448 

7414 609 7450 

741, 30p-, 7451 

7453 t 7454 
7460 

7423 25p 7470 

7425 25p 7472 

FAIRCHILD ETC. 
25p 1473 309 74121'" 30p 

75p 5p 

19p5p 

I5p 

15p 
I5p 

25309 p 

7474 Sop 74122 40p 
7475 30p 74123. 60p 
1476 40p 74125 50p 
7480 I5p 74128 50p 
7485 100p 74130 130p 
7486 30P 74131 100p 
7489 2509 74132 65p 
7490 35p 74135 100p 
7491 759 74136 80p 
1492 459 74137 100p 
7493 40p 74130 125p 
7495 60p 74139 100p 
7496 709 74141 60p 
14100 95p 74142 270p 
14104 909 74143 270p 
74105 409 74144 210p 
74107 30p 74145 75p 
74109 50p 74147 2309 
74118 90p 0148 1609 
74120,/ 90p 74150 1209 

C.MO6 
4000 14p 4030 

4001 14p 4032 

4002 14p 4033 

4006 90p 4047 

.-4001 169- e0e6 

4009 55p 4049 

4011 14p 4040 

4012 14p 4054 

4013 50p 4055 
4015 90p 4050 

4016 40p 4050 ,.. 
4066 40019909pp a0 4 4069 

4020 IoOp _4071 
4022 90p 4072 

4023 16p 4081 

4024 _ _55p 4062 

4025 16p` 4510 

4026 fi0p-- 4511 

4023- 50 4516 
4028 99p ISIS 
4029 1I0p 4528 

55p 
95p 

120p 
1000 

55p 
40p 
409 

120p 
1409 
135p 
120p 
55p -2ppr- 
16p 
169 
16p 
I6p 

I 20p 
150p 
110p 
130p 
IoOp 

63 KEY KEYBOARD UNEN- 
CODED SUITABLE FOR 
M P U PROJECTS. ETC 
£30.00. 

IIQ4148 BY ITT /TEX*S 
1 OO for E1.50. FULL SPE"C 

UNENCODED 
HEXADECIMAL 19 KEY- 
BOARD 0.9 
A B C D E F 2 OPTIO- 
NAL KEYS SHIFT KEY 
F12 50 

555 Timer. 10 for E2.50. 
741 Op. amp. 10 for 
£2.00. 
RCA SCR TO 3 case 
100V 12 5A £2.50. 

MURATA ULTRASONIC 
TRANSDUCERS 
MA40WR /S E2.50 each, 

1 :4.00 pair. 

210AN -2L 1024 e 1 BIT 
250 NANO SEC. STATIC 
RAM £2.60. 47 £8.40. 
8 £16.00. 
2 102AN -4L 7024 x 1 BIT 
450 NANO SEC. STATIC 
RAM £2.60. 4/ £6.00. 
8 E11.60. 

74151 65p 74179 140p 
74153 659 74160 loop 
74154 120p 74181 200p 
74155 70p 74182 75p 
74156 70p 74184 I Sap 

74157 lop 14165 150p 
74160 909 74188 350p 
74161 90p 14189 350p 
74152 90p 74190 140p 
74163 909 74191 140p 

741M 125p 14192 120p 

74165 1259 74193 120p 
74166 125p 14194 100p 

74167 325p 74195 IOOp 

74170 200p 74196 topp 
74173 150p 74197 i 00 
1414 100p 74168 185p 
74175 75p 74199 1859 
74176 100p 
14177 100p 
74178 140p 

2112 -4 256 x 4 BIT 450 
NANO SEC. STATIC RAM. 
£2.95 each 4/ £11.60. 
8 /£22.80. 
2513 CHARACTER 
GENERATOR UPEER CASE 
£ 7.00. 
2513 CHARACTER 
GENERATOR. LOWER 
CASE £7.00. 
MM5204AQ PROM 4096 
BIT READ ONLY MEMORY 
£8.00. 
8212 8 8IT IN /OUT PORT 
£3.00. 
8831 TRI -STATE QUAD 
LINE DRIVER £2.00. 
8833 TRI -STATE 
TRANSCIEVER (TRUE) 
£2.00. 
8835 TRI -STATE 
TRANSCEIVER (INVER- 
TING) £2.00. 
AY5 -1013 UAR/T £6.00 
LM309K /LM340K VOL- 
TAGE REGULATOR £1.00 
each 

T. POWELL ALL PRICES INCLUSIVE 
OF POSTAGE AND VAT 

306 ST. PAUL'S ROAD 
HIGHBURY CORNER, LONDON N.1 

Telephone: 01 -226 1489 
Barclay /Access Credit Cards accepted 

240v Plug -In Relays 3 pole c o 10 amp contacts 85p P.P 15p. 

COAXIAL CRYSTAL DETECTORS. (Marconi -Saunders). 200 
F7.50 (Diode CS9B £1 50) 
FIBREGLASS COPPER -CLAD BOARD 
9x 41/2 x 1/7610 . 40p P &P 10p 
9 x 6 x 1/16in 50p P&P 15p 

OFF -CUT PACKS. 150sq ins £1. P.P 25p. 
Double sided 'hp per sq in. extra 
MAGNETIC COUNTERS 
3 Digit Resat (240v A V I 1 75 P &P 25p 
6 Digit Reset (24v. D.C.) £4 P &P 25p 
4 Digit Non -Reset (24v. D.0 ) £1 P &P 25p 
6 Digit Non -Reset (240v. A.C.) E1.50 P &P 25p 
MULTICORE CABLES 
4 CORE RIBBON (RAINBOW) CABLE 4 - 10/ 2m,m. 
Forming' /ein wide strip. 10m -75p. 50m -£3 100m -E6. P &P tp per metre 
8 CORE RIBBON (RAINBOW) CABLE 8 x 14/76 
Forming Von. wide strip. 1010- E1.50. 50m -E6.50 100m -E12. P &P 1p per metre 
10 CORE CABLE 10 x 7/76 (10 colours) P. V C. 
O D. 7m m 10m -£2 50m -£8.50 100m -E16. P &P 2p per metre 
12 CORE SCREENED CABLE 12 x 14/76 with outer screen -P.V C. covered. 0 D 
9m m 
10m -E4 50m- E18.50 100m-E35. P &P 2p per metre 
16 PAIR RIBBON CABLE 16 x 2 core P V.C. 
Double sheathed forming 2in wide stop 
10m -E3; 50m- £13.50. 100m -E25. P &P 2p per metre 
E.M.T. MODULES (Resin encapsulated in metal box) 
Input 240v 50 hz. Type 1 0/P 8kv @ 15 watts £8 75 P &P £1 
Type 20 /P 13 7kv @7 watts £10 P &P£1 

STABILISED POWER SUPPLY (APT) 5 -14 volts t_S 6 -amp. Pre -Set (with manuah 
F.20 P P E2 

P.C. EDGE CONNECTORS 
32 way (.1 poch) finished ends 40p P &P 10p 
56 way (. 1 pitch) cuttable 65p P &P 15p 
64 way I. 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- CHARGABLE BATTERIES (Lead /Acid) 
I. Equip Good condition. tested 
6v @ 6 A H £3 50 P &P 75p 
6v @ 7 5 A H. E4.00 P &P 75p 

' BLEEPTONE" AUDIO ALARMS (Ex Equip. I 12v D C 75p P P 1 Op 
EMERGENCY LIGHTING UNITS. Automatically Switches to stand by-batteiy power 
1(240 when mains fails. Keeps battery pack fully charged on normal supply f 15 sex 
batteries). P. P. E1 50. 
VARLET LEAD -ACID BATTERIES. 6v 36 A H non -51011 E6 ea P P E 1 5U 

MHZ-12 GHZ. 

J. B. PATTRICK 
191 /193 London Road 

Romford, Essex RM7 9DJ 
Romford 44473 
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TRANSFORMER 
SCREENED - SAME -DAY DESPATCH 

MAINS ISOLATING VAT 8% 12 and /or 24 -VOLT 
PRI 1 20/240V SEC 120/240V Separate 12V windings Pri 220 -240V 

Centre Tapped and Screened Ref Amps E P &P 
Ref. VA (Watts) E P &P 12v 24v 
07* 20 4.40 .79 111 0.5 0.25 2.20 .45 

149 60 6.20 .96 213 1.0 0.5 2.64 .78 
150 100 .7.13 1.14 71 2 1 3.51 .78 
151 200 
152 250 
153 350 
154 500 
155 750 
156 1000 
157 1500 
158 2000 
159 3000 
*115 or 240 sec 
quired. 

11.16 1.14 
12.79 1.50 
16.28 1.84 
19.15 2.15 
29.06 OA 
37.20 OA 
45.60 OA 
64.80 OA 
79.05 OA 
only. State volts re- 

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 1118 2.08 
187 30 15 17.05 2.08 
226 60 30 26.82 OA 

51 VOLT RANGE 
Pri 220 -240V. Sec. 0- 20- 25.33- 40 -bOV. 
Voltages available 5. 7. 8. 10. 1 3. 15. 
17, 20. 25, 30. 33. 40 or 20V -0 -20V and 

25V -0 -25V Screened 
Ref. Amps e P &P 
102 0.5 3.41 .78 
103 1.0 4.57 .96 
104 2.0 6.96 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 

60 VOLT RANGE 
Po 2 20-240V 

Sec 0.24.30- 40- 48 -60V Voltage 
available 6. B. 10, 12. 16. 18. 20. 245 
30. 36, 40. 48. 60V, or 24V-0 -24V 

and 30V.0.30V 
Ref. Amps £ P &P 
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 54.25 OA 

BRIDGE RECTIFIERS 
200v 2A 45p 
400v 2A 55p 
200v 4A 65p 
400v 4A 80p 
400v 6A £1.05 
500v 10A* E2.35 

*P&P 159.0112't/ *VAT8% 

TEST METERS 
AVO8 Mk. 5 £77.10 
AV071 £31.30 
ÁV073 £42.50 
AVOMM5 MINOR £26.10 
WEE MEGGER £64.00 
AVO TT169 (tests transistors in 
circuit. no soldering) £32.50 
U4315 budget meter (42 
ranges) 20k12 V /DC 1000V 
AC/ DC (9 ranges) 2.5A AC/DC 
500Km resistance, in robust 
steel case with leads. full in- 
structions. £15.85 
EM272 .... £50.70 
DA 1 16 Digital . £100.00 
Megger BM7 (Battery) £42.50 

Avo Cases and Accessories 
P&P E1.15 VAT 8 

MINI -MULTIMETER 
DC1000V, AC -1000V 

AC /DC- 10000 /V 
DC- 100mA. Res - 150K 

Bargain at £5.86 
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 x75 x40 .63p 
PB3 120mm x 100 x 45 .70p 

P &P 29p. VAT 8% 

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. 
112 
79 

3 
20 
21 
51 

117 
88 
89 

Amps E P&P 
2.64 78 

1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
8.0 

10.0 

3.57 
5.27 
6.20 
7.44 
8.37 
9.92 

11.73 
13.33 

96 
96 

1.14 
1.14 
1 32 
1,45 
1.64 
1.84 

AUTO TRANSFORMERS 
Ref. 4VA (Warns) TAPS £ 
113 15 0-115-210-240V 2.48 
64 75 0 -115- 210 -240V 3.95 

4 150 0 -115- 200 -220 -240V 5.35 
66 300 -- 7.75 
67 500 10.99 
84 1000 " 18.76 
93 1500 " 23.28 
95 2000 " 34.82 
73 3000 48.00 

Step Up or Step Down 

SCREENED MINIATURES Primary 
Ref. mA Volts E 

238 200 '3 -0 -3 
212 1A, 1A 0 -6, 0 -6 

13 100 9 -0 -9 
235 330, 330 0-9, 0 -9 
207 500, 500 0 -8 -9. 0 -8 -9 
208 1A, 1A 0- 8- 9.0 -8 -9 
236 200. 200 0 -15, 0 -15 
239 50MA 12 -0 -12 
214 300. 300 0 -20, 2 -20 
221 700 (DC) .20- 12- 0 -12 -20 
206 1A, 1A 0- 15 -20, 0 -15 -20 
203 500, 500 0.15 -27. 0 -15 -27 
204 1A. 1A . 0- 15 -27. 0-15-27 
S112 500 0- 12- 15- 20 -24 -30 

1.99 
2.85 
2.14 
1.99 
2.59 
3.53 
1.99 
1.99 
2.56 
3.41 
4.63 
3.99 
5.39 
2.64 

P&F 
.71 
.96 
.96 

1.14 
1.64 
2.08 

OA 
OA 
OA 

240V 
P&P 

55 
78 
38 
38 
71 
78. 

.38 
38 
78 
.78 
.96 
.96 
.96 
78 

CASED AUTO. TRANSFORMERS 
240V cable input. USA 115V 
Flat pin outlets POP Aar. 

15Vq E4.96 90 113W 
75VA E6.03 1 14 64W 

150VA E8.46 1.14 4W 
250VA E9.92 t 45 65W 
500VA E15.73 t 64 67W 
750VA E18.55 1 76 83W 

1000VA E22.68 2 30 84W 
1500VA E26.02 OA 93W 
2000VA E37,65 OA 95W 

2 inch PANEL METERS 4 inch 
2" 0 -50p A ... £5.50 4" 0 -500 A ... £6.70 
2" 0 -1009A £5.50 4" 0 -1009A .. E6.70 
2 0-5000A £5.60 4" 0 -500p A .. £6.70 
2" 0 -1mA .... £5.50 4" 0 -1mA ... £8.40 
2-.50V £6.50 0 -50V ...... £5.40 
VU Indicator Panel 48 -45 2509 a FS-D- .. £2.60 
VU Indicator Edge 54x14 £2.60 

Carriage 65p VAT 8% 

7559 250- 0 -250V. 6.3V 12.9V- 0- 12.9V. E6.50 & 
P.P. 90p 

NEW RANGE TRANSFORMERS. Sec 45 36 -0- 
36. 45 to give 36 -0 -36. 45- 0 -45V, 72V or 90V. 
2A £9.89 PP £1.38 5A £16.74 PP £2.15 
3A £11.47 PP E1.48 6A £20.77 PP £2.30 
4A £13.90 PP £1.84 

SPECIAL OFFER 
Avo Meter (1071 Ranges DC to 
1000V current to 1 amp AC 
1000V 3 Res 3 amp ranges to 
10M ohms 10.000 DC 1 000 
AC safety cut out £40.00 

PLUG -IN - SAVE BATTERIES 
3300. 6 7.5. 9v at 300mA plugs direct into 
13A socket (fused). £3.30 
MEA 36, 3, 4. 5 6V at 100mA £3.30 
A122 3V. 4.5V. 6V, 7.5V. 9V. 12V, 500mA £9.21 
P &P 55p. VAT 8% 

ANTEX SOLDERING IRONS 
15W £3.75. 25W £3.95 

Stand for above £1.40. P &P 46p. VAT 8 %. 

PL EASE ADD VAT AFTER P &P 
SEMICONDUCTOR. RESISTOR CAPACITOR SEMI CONDUC- 
TOR AUDIO ACCESSORIES & BARGAIN PAKS SAVE POS. 
TAGE CALLERS WELCOME IMONFR II OR SEND 15p STAMP 

FOR LISTS 
PRI( -ORRECT AT 15 5 7H 

Barrie Electronics Ltd. 
3,THE MINORIES,LONDON EC3N 1BJ 

TELEPHONE: 01 -488 33.101 
NEAREST TUBE STATIONS: AIDGATE & LIVERPOOL ST.. 

'1 V -109 FOR FURTHER DETAILS 

www.americanradiohistory.com

www.americanradiohistory.com
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BENT 
COR 

LEY ACOUSTIC 
PORATION LTD 

7A GLOUCESTER 
ALL PRICE_ 

ROAD, LITTLEHAMPTON, SUSSEX. Te 
S SHOWN INCLUDE V.A.T. AT 121/2% 

.6743 

0A2 1.20 68$G 0.75 6118 060 2Aí'7 0.82 CV6 000 EB121 2.00 
0132 040 6846 065 6L19 200 2ÁV6 0.06 300114 130 CV63 1.00 EC52 ISO 
003 050 6BC8 0.80 61D12 048 24X7 052 300115 I.M CV9M 1125 EC53 1.00 
OZ4 055 68E6 Q70 6I-D20 080 28A6 050 35M ISO CYIC 1.00 F.C54 1.00 
1A3 000 65G6G 1.00 6N7GT 0.70 28E6 085 3505 000 CY31 1.00 FCeOt Q84 
1A5GT 035 813116 1.10 6PL12 M60 2ßH7 068 35D5 090 DI 11.50 F.C88 084 
1A7GT OM 6836 075 6015 048 2ßY7 1.15 35L6GT 080 E163 050 EC90 0.50 
IB3GT 055 6BK7A 085 6Q7G 075 2E1 330 35W4 055 DAC32 O80 EC92 1.00 
1C2 ISO 68918 130 6Q7GT 0.75 215GT 040 3523 080 DAF91 135 000 075 
1D5 ISO 68Q5 048 6Q7M 075 SJ7GT 0.70 35Z4GT 0.70 DAF96 ISO ECC32 1-00 
1G6 LOO 60Q7A 1.40 6R7G 070 21(5 130 35Z5GT 080 13C90 170 ECC33 200 
1H5GT OSO 6BR7 ISO 6R7(94) 1.00 2K7GT 0.50 5085 036 DD4 080 ECC35 200 
IM 0.25 68R8 1.25 6547 0.70 2K8 0.75 5005 0.70 

50CD6G 420 
DF33 075 ECC40 1.00 

ILD5 0.70 
ILN5 Q70 

6BW6 3.75 
6BW7 0.65 

6SC7GT 120 
6SG7 0.70 

2Q7GT 0.50 
2SA7GT 075 

DOSI 0.30 
DF96 ISO 

ECC81 0.52 
ECC82 0.62 50E115 085 

1N5GT Q75 68X6 0.40 6SH7 070 2507 0.50 SOL6GT ISO DH63 075 ECC83 0.52 
1R5 030 6BY7 045 60.17 0.79 2567 0.55 66111 1.00 DH16 030 ECC84 0-50 
154 040 6BZ6 ISO fiSK7 1.00 2947 050 72 Q70 DH77 000 ECC85 650 
155 055 6C4 oso 6SK7GT 070 2517 668 77 045 DH81 ISO F-CC86 2.00 
114 130 eC6 045 6SQ7 070 251(7 068 85A2 1.40 DK32 OSO ECC88 0.72 
1U4 0.71 6C9 3.00 6U4GT 1.00 25N7GT ZOO 8543 1.40 DK40 ISO ECC91 015 
1115 105 6C10 1.00 6U7G 855 2SQ7 080 90C1 130 DK91 0.50 F-CC189 1.00 
2GK5 175 6CB64 065 6U8 050 2SSQ7GT 080 90CV 550 13102 1.00 ECC804 030 
2X2 179 6C12 035 6V6G 650 2607 075 108C 040 DK% 1.00 ECC8D7 280 
344 136 6CD6G 4.00 6X2 00 3138 2.00 15002 1.20 131.23 170 ECF80 0.6.5 
387 155 6CGBA 0.90 6X4 095 4117 0.75 215SG 000 13063 170 ECF82 0.50 
306 OM 6CL6 Q75 6X5GT 030 457 ISO 303 1.20 DL82 1.00 ECF86 OSO 
3Q4 181 60.84 035 6Y6G 035 7Z3 080 305 120 13192 Q05 ECH35 2.00 

33Q5GT lß 
6CM7 ISO 
6CS6 0.75 

6Y7G 1.25 
7A7 1.00 

8 1.25 
9405 065 

807 1.10 
956 030 

DL94 1.00 
DL% 1-00 

ECH42 L00 
ECHBI 055 

3V4 LSO 6CU5 000 786 ISO 9BG6G 1.00 1625 230 DM70 115 ECH83 1.00 
4C86 175 6D3 0.75 787 1.00 9G6 850 1821 10.0 DM71 1-75 ECH84 0.75 
4GK5 175 6DE7 090 7136 200 9HI 400 5702 120 DW4/350 1IS EC180 055 
5CG8 075 6DT6A 025 7F8 200 9Y3 0.40 57133 305 DY51 200 ECIB2 000 
5R4GY ISM 6EW6 055 7917 1.00 20131 070 6057 200 DY87/6 052 ECLJ33 150 
574 200 6E5 100 7R7 2.00 2004 230 6060 2.00 DY802 0.50 EKI34 090 
5134G ISO 6E1 OSO 7V7 200 2012 035 6067 2.00 MCC 4.75 ECIffi 080 
5V4G ISO 6F6G Q70 7Y4 030 2011 120 6146 4.70 E80CF 098 ECL86 064 

ECL1S00 5Y3GT 185 
573 1.40 

6F12 Q70 
6F14 0.90 

7Z4 080 
8132 O30 

20P1 1.00 
2003 1.00 

6463 200 
6550A 675 

EBOF 550 
E81CC 200 1000 

5Z4G 175 6F15 035 808 0.52 2004 084 7025 200 MCC 2O0 EF22 1.00 
5Z4GT ISO 6F16 1.00 9BW6 090 2005 150 7193 0.60 FB3F 350 EF40 1-00 
6/3012 080 6F18 000 9D7 0.70 25Á6G 1.00 7475 1.20 E88CC 1.20 EF41 1.00 
6Á8G IA0 6F23 1.00 9U8 0.45 251.66 ISO 9002 055 E92CC 4.50 EF73 1.75 
6ÁC7 Q70 6F24 000 1002 0.70 25Y5 020 9006 0.45 E180CC 500 E-F80 0.40 
6ÁG5 0.35 6E75 ISO 10014 0.60 25Z4G 0.50 A1634 1.50 EI80F 5.50 EF63 1.70 
6ÁG7 070 6F26 045 IODI 1.00 2525 675 A3042 600 E182CC 5.50 EF15 Q45 
6AH6 070 6F28 085 100E7 080 25786 OSO ACZPEN LOO E188CC 460 EF'86 052 
6435 070 6F32 ISO IOFI 1.00 28137 200 AC2PENDD E280F 1250 F-F89 055 
6A38 0.55 6G6G ISO 10F9 065 30A5 0.75 1-M F283CC 200 EF9I 070 
6ÁK5 145 6GH8A 090 10FI8 065 30C I 0.0 AC6 /PFN LOO E1148 000 EF92 070 
64X6 130 6GK5 075 IOFD12 0.39 30015 1.00 AC /P4 130 0.450 040 EF93 065 
OAKS 049 6G146 2.00 10L14 045 30017 0.90 AC /PEN(7) EA76 130 EF94 055 
641.5 0.25 6GU7 090 103011 0.75 30018 225 128 EABC80 040 EF96 045 
BAM6 QT 6H6GT 030' IOLDI2 0.45 3015 070 AC/EHI IA0 EAC91 0.55 EF97 090 
6ÁM84 170 61SGT 085' I0PLI2 0.75 30LI 039 ALSO 150 EAF42 ISO EF98 090 
64148 0.78 636 035 10P13 000 30115 675 ARP3 000 EAF901 130 0E103 050 
6ÁQ5 175 6I7G 150' 10014 250 30L17 070 ATP4 0.50 EB34 /50 00184 050 
6ÁQ8 150 617M 1651 10PI8 090 30P4MR 098 AZI 050 EB91 025 EF804 fl25 
OARS ISO 6.11183 090 1246 1.00 30PI2 0.74 AZ31 ISO EBC4I 1.00 EH90 Q75 
6457 130 6K7G 030 12AC6 030 30019/ AZ41 050 EBC81 1.00 EK90 Q70 
OATS 10M 61(8G aso 12AD6 0.80 3004 090 836 200 EBC90 160 E132 1-W 
6416 112 6K8GT 055 12AE6 Q80 30016 0.50 8719 0.50 EBC91 105 ELM 250 
6ÁV6 041 6L1 L50 12476 045 30018 0.50 13729 190 EBRO 1-OD E135 3.00 
6AW8A 1.15 6L7(M) 130' 12417 0.52 30PLI 210 131%) 2.00 E130831 0.45 F.137 300 
61X4 075 6112 UM' 12ÁU6 030 300L12 062 CL33 LOO EBF89 Q40 ELA1 1.00 

AY 

1.1.81 100 N308 f}98 PM84 0.75 UY4I 070 X61 200 ACY22 135 BYZ12 0.911 ,0C38 1136 
EfÁ3 1.00 N339 I25 PY31 0.50 UY42 070 X6) 1.40 ACY28 035 BYZ13 0.30 '0C41 038 
1.L84 0.48 14379 0.50 PY33/2 050 UY85 Q70 X65 2.00 40140 030 8YZI5 203 0C42 073 
EIB6 MOO 11709 0.48 PY80 01.50 UIO 1.00 X66 200 ADI61 051 CGI2E 021 0C43 137 
E190 075 P6I 0.00 PY81 QOD U12/14 1.15 X76M 0.75 40102 104 CG64H -021 0C44 012 
0195 6.95 PA8C80 045 PY82 140 U16 1.00 XI19 0.00 AF106 0.58 ESIMIA 026 OC65 1.31 
F1360 2.50 PC86 Q60 PY83 0.60 U17 ISO X142 1.00 AFII4 030 FSY41A 126 0070 114 
EL506 200 PC88 0.80 PY88 1.12 U18/20 250 XI50 1.00 ÁF115 030 G04 018 OC71 0.211 
EL509 230 PC92 005 PY301 050 U19 4.00 X719 055 AF117 023 GD5 012 0072 013 
EM80 1.00 PC95 ISO PY500 205 U22 085 Z145 1.00 AFI21 0.35 GD6 032 0074 013 
EM8I 1.00 PC97 Q75 PY500A 205 U25 1.00 Z152 040 AFI24 036 GD8 0231 OC75 113 
F.M83 1.00 PC9o0 006 PY800 000 U26 090 2329 070 AF125 050 GD9 023 0076 018 
EMO4 1.00 PC084 139 PY801 000 U31 13.50 Z719 0.40 AF139 Q76 GE/II 0.73 OCT? 0.32 
EM85 120 PCC85 047 PZ30 050 U33 1.75 Z729 0.52 AF178 079 GD12 023 OC78 0.18 
EM87 1.45 PCC88 001 QP2I 1.10 1135 1.75 7749 1.00 AF180 036 GD14 058 0078D 0.18 
EMM800 2.50 PCCA9 0.49 QQV03/10 U37 200 AF186 0.64 GD15 0.47 0079 0.47 
EY5I 080 PCC189 OSB 200 U43 080 Transistors AF239 0.44 GDI6 021 0081 030 
EY81 ISO PCC806 Q75 QS75/20 1.00 U45 110 and Nodes ASY27 150 GATII9 0.50 OCSID 030 
EY83 130 PCC806 Q70 QS96/10 ISO 1147 LOO INII24A 061 ASY28 036 GET573 200 OCR 0.13 
EY86/7 0.45 PCF80 OSO QV03/12 365 U49 0.90 I N4744Á 0.18 ASY29 058 GET587 200 008213 6I1 
EY88 LOO PCF02 045 QV04/7 3.00 U5D 0.65 IN4952 058 BAI15 016 GE7872 1-11 0083 023 
EYBI 0.50 PCF84 070 QV06/20 4.70 U52 I.00 274404 021 BAll6 021 GE1882 058 0054 128 
EY50M 1.45 PCF06 057 R10 520 U76 0.70 BA 129 014 GET687 OSO 0C123 026 
E735 030 PCF87 050 RII 1.00 U78 0.95 2911756 0.58 BA130 012 GET897 030 0C140 1.11 
ENO 1.00 PCF200 135 R12 180 U81 0.80 2912147 099 BAI48 020 GEl898 1150 0C169 050 
EZ41 LOO PCO201 L45 R16 200 U150 1.00 2N2297 0.28 BAIS) Q18 GEXII3 021 0C171 0.40 
EZ80 0.42 PCF900 ISO 517 150 U 151 080 2N2369 0.16 BCYIO 031 GEX36 030 0C172 0.41 
E2!81 045 PCF801 O40 R19 175 U153 060 2912613 0.45 BCY12 058 GEX45 038 0C204 050 
F290 095 PCF802 080 R20 0.00 U 191 050 2N31353 038 BCY33 823 GEX55 157 °C206 1-W 
FC4 1-00 PCF-806 2.25 R52 075 U192 Q40 2N3121 290 BCY34 126 GT3 130 ORP12 061 
FW4/500 2.50 PCF806 070 RK34 ISO U193 060 2N3703 023 BCY38 0.26 MI 118 SE7237 030 
FW4/800 25O PCH2O0 120 SN 130 U251 1.00 2913709 023 BC107 0.14 MATI00145 5941036 0.58 
GY501 1.40 PC1B2 Q02 SP13C 175 U281 075 2913866 1.16 BC108 014 MATI01 030 ST1276 038 
GZ30 075 PCLB3 120 TH4B ISO U282 070 2913988 058 BC109 014 SXI/6 021 
GZ32 1.00 PCL81 065 TH233 LOO U291 050 25323 0.58 BC113 030 A47 012 U14706 030 
GZ33 4.00 PCL86 0-85 TP2620 1.00 U301 1.00 44119 Q18 BC1I5 018 A70 0.18 XZ30 030 
GZ34 2.25 PCLBB 130 TP22 LOO U329 1.00 AA120 0.18 BC116 030 A73 /18 Y543 021 
G737 4.00 PCL800 120 TP25 ISO U339 050 44129 0.18 BC118 026 A79 Oli Y728 0.21 
HABC80 080 PCL801 230 UABC80 0.45 U349 000 AAZ I3 021 BEIM 030 481 011 
HLI3C 0.60 PCL805/85 UAF42 170 U381 070 AC107 0.18 BFI58 0.21 A85 0.11 
HL23 079 085 UBC41 070 U403 090 AC 113 030 BF159 0.30 486 123 
HL23DD 060 PEN4DD 200 UBC81 055 U404 075 AC 114 0.47 BF163 0.23 A90 014 
HMI 1.00 PEN25 1.00 UBF80 150 U709 0.45 ACI26 014 BFI73 0.44 A91 0.11 ALL 
HIAIDD 
HIA7DD 

LOO 

LOO 

PEN45' 1.00 
PENMEN) 1.00 

UB088 139 
UBL21 2.00 

U801 LOO 

U4020 1.00 
AC127 Q20 
AC128 Q26 

BF180 035 
BF181 Q47 

A95 011 
4200 111 PRICES 

HN309 
HVR2 
HVR2A 

1.70 
1.00 
1.00 

PEN46 1.00 
PEN453DD 

200 

UC92 150 
UCC84 0.90 
uCC85 OSO 

VLS492 9.50 
VP2 ISO 
VP4(5) 200 

AC132 021 
ACI54 090 
ACI56 0.30 

13E185 047 
BFY50 026 
BFY51 Q23 

4202 612 
AZ201 650 
AZ202 OSO 

INCLUDE 
V.A.T. 

HY90 
KT2 

0.55 
550 

PENA4 ISO 
PENDD/ 

UCF80 0.80 
UCH2I 200 

VP13C 0.00 
V P23 1165 

AC157 030 
AC165 030 

BFY52 123 
BTX34/400 

AZ203 050 
AZ204 030 NOTHING 

KT8 100 4020 1S0 UCH42 100 V P41 030 AC166 030 231 AZ205 030 EXTRA 
KT32 
KT41 

1.00 
1.00 

001-200 10.5 
0133 1.00 

UCH8I 0.10 
UCL82 0.75 

VT61A Q75 
VU111 I.M 

ACI68 044 
ACI® 028 

BYI00 Q21 
BY101 0.18 

AZ206 030 
AZ210 11.50 TO 

KT44 
KT63 

1.00 
070 

PL36 OSO 
PIB! 040 

UCI83 100 
UF41 070 

V'U120 ISO 
VUI20A 1.00 

AC176 064 
AC177 032 

BY105 021 
BY114 0.21 

OC19 1.46 
0C22 044 

PAY 
KT66 1.50 PISIA 0.75 UF42 LOO VU133 I.M ,ACYI7 035 BYI26 018 0C23 044 
KT71 1.00 0042 030 UF80 Q40 VX6D20 1.00 ,ACYIR 035 BY127 0.21 OC24 0.44 
KT81 2.00 P183 150 UF85 050 W76 050 .ACY19 035 BYY23 1.16 0C28 680 
KT88 675 0184 050 UF89 052 W81M 120 ,ACY20 035 BYZIO 0.30 0C29 673 
L63 065 P185 1.00 MAI 090 W107 ISO ,ACY21 035 BYZII 030 OC36 1.00 
LN119 075 PI-302 080 UL46 1.00 W719 045 

MATCHED TRANSISTOR SETS LN152 055 PL504/500 ULS4 090 VV729 120 
LN309 
12319 

120 
080 

ISO 
PIS06 255 

UM80 ISO 
UM84 2.50 

W D709 I.M 
XE3 000 

LP15(ACII AC154. ACI5 .44120).61p per pack. 
I /OC81D and 2/0081. £1.00. 

12329 080 01.306 1.85 URIC LOO XFYl2 000 1 /OC82D and 5/OC82, 56p Set of 3/0083. 76p. 
M8063 3.00 PL-509 310 UU5 1.15 XH15 000 1 watt Zeners, 24v, 2.7v. 3v. 3.6v. 4.3v, 4.7v. 5.1v. 13v. 
M8136 200 PL519 175 UU9 1-00 XSG 15 121 15v, 16v, 18v, 20v, 24v, 30v. 12p each. 
M8137 200 P1B01 174 UUI2 0.45 X4I ISO 

M8162 
M8195 

2.00 
100 All goods are unused and subject to the manufacturers' guarantee. 

MH1A 1.00 Terms of bu iness. Cash or heque with order. Despatch charges: - Orders below £25 in value, add 
MHLD6 039 50p for post and packing. Orders over £25 post and packing free of charge. All orders cleared same day. 
MKT4 110 Any parcel insured against damage in transit for 5p extra per parcel. Conditions of sale available on 
MU12/14 1.15 request. Many others in stock too numerous to list. Please enclose S.A.E. for reply to any enquiries. 
MX40 1.00 All prices subject to change without notice. 
NI50 I.00 Special offer of 0.050 valves, soiled but new and tested. £1 each. 

VALVES Minimum 
Order £1.00 

A1065 

ARP3 
ATP4 

0120 
DAF96 
DET22 
DF96 
DK96 
13192 

1.25 
0.60 

60 
0.60 
3.00 
0.60 

19.50 
0.60 
0.60 
0.60 

EL84 
EL86 
E 9 
EL91 
F1.95 
EL504 
EL8 02 
61822 
EM31 
EM80 

0.60 
0.70 
1.30 
1.60 
0.70 
0.80 
1.50 
1.50 
0.75 
0.60 

Py81 /800 0.55 
PY82 0.46 
P583 0.50 
PY88 0.65 
P0500 1.35 
PY859 5.75 
PY801 0.00 
QQV03-10 2.50 

03-12 2.50 
OOV06-40A 

0586/87 0.55 EM81 0.60 14.00 
D5802 
E55L 

0.50 
7.50 EM87 

0. QV03-12 
SC1/400 

2.00 
4.00 

E88CC / 01 1.30 EY 51 0.45 SC1/600'4.00 
E180CC 1.30 Ey81 0.45 SP61 0.85 
EC 180E 6.00 E586 / 8 : 0.55 TT21 7.50 
E182CC 3.50 E588 0.55 U25 100 
EA76 2.00 EZ80 0.45 U26 0.85 
EABC80 0-50 EZ81 0.60 U27 1.00 
EB91 040 G5501 0.90 U191 0.75 
EBC33 0.50 GZ32 0.65 U801 0.80 
EBF80 0.50 GZ33 3.50 UABC8C 0.60 
EBF83 0.50 GZ34 2.00 UBF80 0.55 
08E89 0.50 GZ37 2.50 UBF89 0.50 
EC52 0.40 1066 4.00 131311 1.00 
ECC81 0.55 KT88 675 UBl21 0 75 
ECC82 0.50 MH4 1.00 UCC85 0.50 
ECC83 1.15 ML6 1.00 UCF80 0.80 
ECC84 0.45 0A2 0.55 UCH81 0.60 
ECC85 0.50 OB2 0.60 UCLB2 0.75 
ECC86 1.25 PABC80 0.40 UF41 0.80 
ECC88 0.60 PC85 0.50 UL41 0.75 
ECC189 0.80 PCg6 0.85 UL84 0.75 
ECF80 0.50 PC88 0.75 UM80 0.60 
ECF82 0.45 .PC900 1.25 UY82 055 
ECF801 0.75 PCC84 0.45 UY85 0.50 
ECH34 0.95 PCC89 0.55 60105. 30 1.80 
ECH35 1.50 PCC189 0.05 VR150/30 1.25 
ECH42 0.85 PCF80 0.50 X66 0.75 
ECH81 
ECH84 

0.45 
0.95 

PCF82 
PCF84 

0.40 
0.05 

X6 1M 
280013 

1.50 
3.00 

ECM) 000 PCF86 0.65 Z801U 3.50. 
ECL82 0.55 PCF200 0.90 Z900T 1.50 
ECL83 1.20 PCF201 0.90 143 0.60 
ECLB5 0.05 pCF801 0.55 114 0.30 
ECL86 0.55 PCF802 0.65 105 0.55 
EF36 0.75 pCF805 1.80 154 040 
EF37A 1.50 PCFB06 0.85 1S5 0.40 
EF39 2-90 PCF808 1.00 1T4 0.40 
EF40 0.70 pCH200 0.80 1X28 1.10 
6E41 075 PCL81 0-60 2021 0.55 
EF80 0.40 P082 0.65 2025 9.00 
EF83 1.50 PCL84 0.70 2X2 . 0.60 
EF85 0.45 PCL86 0.70 344 0.00 
EF86 0.55 PCL805/85 3D6 0.40 
EF91 0.66 0.75 3D21 20.00 
EF02 0.75 PD500 2.25 3E29 5.50 
EF95 0.45 PFL200 085 3S4 0.50 
HI 83 0.56 PL36 0.80 3V4 0.85 
EF184 1.60 PL81 0.75 58, 254M 0.50 
EF804 2.00 PL82 0.50 58/255M 6.50 
EFL200 0.75 P183 0.50 58/258M 8.50 
EH90 0.00 P184 0.05 5R4GY 1.10 
EL32 0.00 PL504 1.10 5U4G 0.95 
EL34 2.20 PL508 1.30 5V4G 0.65 
E137 3.00 P1509 2.40 5Y3GT 0.85 
EL4I 0.80 PL802 2.80 523 1.00 
EL81 0.70 PYy33 0.60 524G 0.70 
E182 0.60 PYBO 0.60 524GT 0.75 

VALVES VAT 
PLEASE ADD 

121/3% 
6A87 0.60 6Y6G. 0.95 
6ÁC7 030 6Z4 0.85 
6ÁH6 0.70 6-3012 0.90 
6ÁK5 0.05 787 0.00 
6ÁK8 0.40 7V4 0.80 
6415 0.40 9D2 0.60 
6AL5D 0.65 9D6 0.75 
6ÁM5 1.80 11E2 11.00 
6ÁM6 0.65 12A6 0.60 
6AN8 0.85 12476 0.46 
64135 1.30 12417 0.55 
6405W 0.66 124137 0.50 
6456 0.80 124V6 0.70 
6476 0.75 124.217 0.50 
6AÚ6 0.40 12846 0.50 
6ÁV6 0.50 128E6 0.60 
61X407 0.80 120M7 0.60 
64050T 1.00 12C8 0.55 
607 0.75 12E1 4.25 
6846 0.40 1215GT 0.40 
6ßE6 0.60 121(71ST 0.60 
6BG6G 1.00 1241801 0.70 
6E156 1.10 120703 0.50 
66074 0.60 12SC7 0.55 
6BR7 3.30 12SH7 0.70 
60W6 2.80 12SJ7 0.56 
6ßW7 1.00 1 2SQ7 0.56 
6C4 0.40 1254 0.40 
6C6 0.55 1457 1.00 
60116 3.00 19405 0.75 
6CL6 0.75 19G3 10.00 
606 0.50. 1 9G 6 8.00 
6EÁ8 0.80 19)15 17.00 
6F8G 0.75 2003 0.60 
6112 0.65 20P4 1.10 
6117 1.00 2516GT 0.80 
6F33 4.20 30C 15 1.00 
6M6 4.20 30C1 7 1.10 
6J4WA 1.76 .304:18 
655 0.75 see PCF805 
6J5GT 0.55 3015 1.00 
6.16 0.50 30FL2 1.20 
657 0.75 30FL12 1.20 
657G 0.50 30F114 1.00 
6K7 0.70 301.15 1.00 
6K7G 0.35 30L17 1.00 
6KBGT 0.55 30012 1.00 
6L6M 1.90 3001 1 1.00 
61667 0.90 30P113 1.10 
6L7G 0.85 30P114 1.10 
6547 0.55 3516GT 0.80 
6SG7 0.75 35W4 0.60 
6577 0.70 352401 0.70 
605 7GT 0.50 5005 0.70 
6SK7 0.00 50CD6G 1.20 
6SL7GT 0.75 75 1.00 
6SN7GT 0.75. 75C1 0.80 
6007 0.75 76 0.80 
6VOGT 0.7E 78 0.75 
6X4 0.60 80 0.75 
60501 0.55 8542 2.20 

723A/B 
803 
805 
807 
813 
,8298 
832A 
866A 
931A 
954 
955 
956 
957 
1625 
1629 
2051 
5763 
5842 
5933 
6057 
6060 
6064 
0065 
6067 
6080 
6146 
6146B 
$360 
8020 
9001 
9002 
9003 
9004 
9006 

C.R. Tuber 
MW 13-35 

35.00 
VCR139A 1000 
3BP1 8.00 
813.1 9.00 
881 9.00 
5FP7 10.00 
041526 10.00 
0134. 831 

15.00 

SPSdN Ness 
01/2339 45.00 
M503-2J42 

65.00 
K301 7.00 
KRN24 6.00 
725A 25.00 
B01 89 250.00 
2J, 52A 75.00 
4:1/5228 17.50 
P8638 20.00 
2CA 9.00 

9.00 
6.00 

18.00 
1.00 
050 
5.50 
4.50 
2.80 
8.00 
0.50 
0.50 
0.50 
0.90 
1.00 
0.70 
1.00 
2.00 
150 
3.00 
0.85 
0.05 
0.85 
1.20 
1.00 
3.50 
3.00 
4.20 
2.00 
5.50 
0.40 
0.55 
0.70 
0.40 
0.40 

POSTAGE: £1 -£2 20p, £2 -E3 30p 
£3 -£5 40p;.£5 -£10 60p; over £10 free 
VIDECON TUBE TYPE P863B 

English Electric -£20 

MARCONI SIGNAL 
GENERATORS 
TF 2400/1 Frequency Converter up to 510MHz. 
MODULATION METER 210A. 2 5.300MH: AM 
0.100 %FMD+ 100kHz in 4 ranges AIRMEC 
HF WAVE ANALYSER 853 from 30kHz to 30MHz. 
VHF WAVE ANALYSER 248 Freq from 5MHz to 
300MHz 
TF 001 13/1 /II SIGNAL GENERATOR. Range 10- 
485MHz on 5 ranges. R.F. output 0.1 V -1V. Source 
C M 500 output impedance. Internal modulation at 
1 KHZ at up to 90 %. 
TF 096 A/t 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 995/38 with additional amplifier to give extra high 
output between 1.5 and 6 Mc; s 

NIGH FREQUENCY SPECTRUM ANALYSER. 
MARCONI TYPE 10944/S. Basic Freq. range 3 to 30 
Mc /sand with LF unit from 100Hz to 3 MHz Measures 
relative amplitudes up to 60dB. 
TF1041 S VALVE MULTIMETER. DC voltage rom 
300mV to 1.000V AC voltage from 300mV to 300V at 
up to 1.000MHz 

WHITE NOISE TEST SET. The instrument cón. 
silts of two units, a Marconi Noise Generator Type 
TF 2091 and Noise Receiver Type TF 2092 
Measures noise and intermoduiahon on wide band 
multichannel telephone systems Suitable for 12 
channel to 2.700 channel system 

MARCONI TF 667 SIGNAL GENERATOR 
Range 15KHZ Io 30MHz Output 0.4e0 to 4V at 13 o 
75 ohms. Impedance with termination (supplied). Bud 
In crystal check facility with handbook CT478, 07479 
QT480 Signal Generators frequency from 1 3kMS up to 

1 1 kMS output up to lmV CW and imp mod 

LEVEL OSCILLATOR TYPE REL 3W29. 
Frequency l rom 0.3 to 1200Kc /s. Mod nul out. 
put from + 1 6d to -60dß Impedance output 
75. 140. 600 ohms 

36' AERIAL MASTS consisting of 6 sections 6 8 x 
2'4 die. Complete with all accessories to erect and 
instal. 
AVO CT 160 VALVE TESTER 
LOW RESISTANCE HEADPHONES TYPE CLS 
£1.50. 40p postage. VAT 12' /A1. 
AROS D 6 LF SPARES. We hold the largest stock in 
UK Write for list 
RF METERS. 0 to B amps 2' /a dia USA. brand new 
£1.50. P&P 25p 
TELEPHONE TYPE "J" tropicalised 
10 LINE MAGNETO SWITCHBOARDS 
CABLE LAYING APPARATUS No. 11. New produc 
lion P 0A 

A lot of these valves are 
Imposed and prices vary for 
each delivery. so we reserve 
the right to change prices 
for new stock when un- 
avoidable idable 

VALVES AND 
TRANSISTORS 

Telephone enquiries to 
valves, transistors. etc 
retail 749 3934 trade and 
expos 743 0899. 

RHODE & SCHWARZ 
Z -g DIAGRAPH TYPE 2DU 30.420MHz 500 
Model type ZDD Frequency 300- 2400MHz 
Directly measures multiterminal networks, phase 
shift phase angle with complementary POWER 
SIGNAL GENERATOR TYPE SMIM high f req 
resolution, internal external mod up to 3v out 

OSCILLOSCOPES (NEW PRODUCTION) 
SCOPEX 48-6, 6M Hz. Single Beam. 10mV sensitivity 
Display - 6 cm x 8 cm. Weight 4 5k 
SCOPEX 4D -10A, 10MHz. Dual Trace, lOmV sen 
sniwty Display - 6 cm x 8 cm Weight 6kg 
DARTON D12, 15MH: Dual Trace lmV sensitivity 
Display -B cm x 10 cm Weight 7 Bkg 
SIGNAL GENERATOR M.P. MODEL 6800. High 
power stable and high accuracy. Frequency 10 to 
480MH: Modulation level 0 to 95% at carrier levels 
0.5V output level continuously from 0 10V mto a 50 
ohm Maximum output 1V 

FOR EXPORT ONLY 
Mallard CI1, High power installation 1000W 

Ter hmcai details and prices available on request 

TEKTRONIX OSCILLOSCOPES 
645A. bandwidth DC to 30MHz 
570 CHARACTERISTIC CURVE TRACE 
DANA EXACT FUNCTION GENERATOR MODEL 
121. Frequency range 0 20a to 2MHz (7 ranges). vol- 
tage controlled to 10V sweep generator 1 ms to 10 sec. 
TEXSCAN ELECTRONIC SYSTEM ANALYZER 
MODEL 9990. Frequency range 10MHz to 300MHz 
with market controls 
FURZEHILL SENSITIVE VALVE VOLTMETER 
TYPE V2004 full scale from I OmV to 1000V on 6 steps 
with Output amplifier 
TRAINING SET for Radio Operators with 10 key ter 
minals and control frequency and volume 
EDDYSTONE COMMUNICATIONS RECEIVER 
MODEL 730/1A. Frequency from 500kc/s to 
28MC /s 
HIGH VACUUM VARIABLE CAPACITORS - cer- 
amic envelope - UC 100A / 20 / 150 = VM M HC 1000 
60- 1000pF, 20kv-1 50A RF mac = 27M Hz 
TEST SET FT2 for testing Transceivers A40. A41 A42 
and CPRC26 
UNIVERSAL WIRELESS TRAINING SET No 1 Mk 
2 YA 8318 to train 32 operators simultaneously on key 
and phone Complete installation consists of 3 kits 
packed in 3 special transit cases 
HARNESS "A" 6 "B" CONTROL UNITS "A' R' 
"J1" "J2; Microphones No 5. 6 7 connectors 
frames carrier sets etc 

VAT FOR TEST EQUIPMENT 
PLEASE ADD S% 

COLOMOR 
(ELECTRONICS LTD .I 

170 Goldhawk Rd., London, W.12 
Tel. 01 -743 0899 

Open Monday to Friday 
9- 12.30. 1.30 -5.30 p.m. 

www.americanradiohistory.com

www.americanradiohistory.com
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FOR RESEARCH MACHINES 380Z COMPUTER SYSTEMS PLEASE SEND 
FOR INFORMATION AND PRICES 

D 

F 

O 
R 

S 
' 

N 
T 
E 
L 

F 
R 
E 

E 

C 
A 
T 
A 
L 
O 
G 
U 
E 

L1015 
CD401 6 

CMOSRCA -,4,14 
3,1r7, 0.15 l)40 ?0 

LL/.300I 
C D4002 
CD4006 
CD4007 
C04008 
024009 
CD40IO 
CD4011 
C0401 2 

C0401 3 

CD4014 

0.17 1041121 
0.17 304022 
1.04 304023 
0.18 C04024 
0.87 C04075 
0.50 C04020 
0.50 004027 
0.15 CD4028 
0.20 00'11129 
0.43 
0.83 

0.83 L.7311 I 

0.48 CD4033 
0.79 004034 
0.83 '-D4035 
0.50 004036 
1.11 CD403 7 

0,90 (.04038 
0.82 004030 
0.18 004040 
0.70 CD4041 
0.20 CD4047 
1.55 C0404 I 

0.44 CD4044 
0.77 C04045 
1.03 CD40411 
0.50 CD4047 
2.00 004040 

0.89 ',D10.19 
1.25 CD4(l', 
1.71 CD4n., 

2.86 
0.85 
0.96 
2.78 
0.97 
0.75 
0.69 
0.85 . ... 
0.84 
1.26 

0.89, ì. 

0.50 

0.50 
0 63 
0.82 
0.82 
082 
1.04 
118 
1 18 
429 
1.00 
0.98 
055 
3 35 . . 

0.20 
0.20 : 

0.46 
0.20 :J9A 

0.20 1:74(799 1.65 
0.20 1 04502 0.81 
0.20 CD4510 1.01 
1.17 CD451 1 1.25 
0.39 C04514 2.47 
0.20'.D4515 2.82 
0.20 004516 1.01 
0.201:045111 0.97 
0.64 00452I1 1.04 
0.64 1:04.141 1.43 
1.39(304532 1.21 
0.80 .04555 0.78 
1.69 00455n 0.78 
0.94 MCI 4528 0.93 
0.94 001.15514.43 
3.35 
0.98 

COMPONENTS 
SOLDERCON CLOCK CHIPS DISPLAYS CRYSTALS 915650002 
PINS 101202 3.10 TYPE 160500 C C 1.30 32 768 5H1 2.95 MC6800 

100 0.50 605(224 3.45 TYPE III 321 C A 1.30 MC6820 
(000 4.00 9550253 5.40 5(101 4.90 MEMORIES /0Ups 180 CPO 

3000 10.50 210244 1.115 2000 CPU 

711204 1.85 180 CIC 
free data n evadable on some of these items SEND FOR FREE CATALOGUE /80 -P10 

190711 
13.88 
6.94 

16.80 
22.40 
10.15 
10.15 

DATA BOOKS 
Intel Memory Design Handbook E5.20 
Intel 8080 Mtcrocomputer System Use' s Manual E6.50 
Intel 8085 Microcomputer System Users Manual £6.50 
Motorola Booklet from the Computer to the Microprocessor E1.80 
Motorola McMOS Databook (Vol 5 Series BI E3.50 
Motorola M6800 Microprocessor Applications Manual 112.68 
Motorola M613000 Programming Manual E5.35 
National SC MP Ingrain! Users Manual £0.75 
National SC MP Technical Description E1.80 
National Semiconductor TTL Databook E2.10 
RCA SMOS and Linear IC Databook £5.45 
Texas Instruments Pin Configuration Guide. A very useful set of gloss cards showing top and 
bottom pmout views of 7400 ICs plus many others IT I Memories. Op Amps etc I £2.95 
2130 Assembly Language Programming Manual £7.50 
Dog Z80 CPU Technical Manual 15.60 
Zilog Z80 CTC Product Specifications 18.80 
Dog Z80 P10 Tachnlcal Manual E3.30 
THE BEST OF BYTE Vol. 1. A selection of best articles from the first twelve issues of BYTE 

esaganne E11.66 

Our offices are at 209 Cowley Road. Oxford but please do not use mis as a postal address 
FAST SERVICE. We guarantee that Telephone Orden for goods in stock, received by 4.15 
p.m. (Mon: Fri.) will be dispatched on the same day by 1st Class Post (some heavy items by 
parcel post) and our stocking is good. Private customers should telephone and pey by giving 
their Access or Breleycard number with a minimum value of E5.Official orders no minimum. 
Officiel orders. Compeniw, Govt., Nets. Inde., and Univ.. 
ORDERS: C W O. add VAT at 8 %+ 35p p &p. TELEPHONE and CREDIT Invoiced ORDERS add VAT 
at 8% + 60p p &p minimum charge (the balance will be charged at cost) Please send FAST 
SERVICE EXPORT ORDERS welcome. no VAT but add 10'/. (Europe, I5 "' IOve,.easi for AI Mail 
P&p For export postage rates on heavy (,ems- contact us lust 

SEND YOUR 
SINTEL F' ORDER TO PO BOX 75C OXFORD 
Tel: 0865 49791 SINTEL 

Master 
computers 

At home The 
new practical Way 

The computer is entering every aspect 
of modern life and will continue to do so on 
an ever increasing scale.... Do you understand 
the basic principles behind its operation? We 

can show you in a practical and interesting 
way 

A new home study course on digital 
electronics and the basics of modern computer 
technology. Full experimental programme of 
PRACTICAL WORK on demonstration panel. 

Easy, fast and exciting! 
No previous knowledge 

needed. t =MIMI 
FOR FREE DETAI LS with no obligation 

I Post to:- British National Electronics School, 
I P.O. Box 156, Jersey, Channel Islands. ; 
1 NAME 1 

1 ADDRESS 1 
1 1 

LISMMM M --M imsas 

127 

Direct Boxes: 
Both active and passive 
' M- 1A for aullars 

M.2 and SM -3 for 
1,'15 all(1 eleclronIC 

-Mic-splitters" 
and a:' 

it-I th 

Quality P BO, OST 
12r;)3 1 nudlong Ave 

Englneared Gardena. CA 90247U 5 A 
Sound 12131 7703510 (8001 421 -1828 
Products" TWX (9101346-7023 

SEND FOR YOUR FREE COPY 
OF OUR NEW CATALOG 

We also manufacluro 
auno transformers 

WW -015 FOR FURTHER DETAILS 

NICKEL CADMIUM BATTERIES 
Rechargeable and suitable for fast charge 

HP7 (AA) £1.13, SUB C £1.47. HP 11(C) £2.15. HP2 (D) 
£3.27, PP3 £4.09, PP3 CHARGER £5.81 

All above Nickel Cadmium batteries are guaranteed 'EVER READY' 
full spec. and are supplied complete with solder tags (except PP3). 

Just in stock - New RECHARGEABLE SEALED LEAD ACID 
maintenance -free batteries suitable for burglar alarms, etc. 1 .2amp 
hr 6v £4.40, 2.6 amp hr 6v £5.65. 
Quantity prices available on request. Data and charging circuits free 
on request with orders over £10, otherwise 30p post and handling 
(specify battery type), all prices include VAT. 

Please add 10% P &P on orders under £10 - 5% over £10 
Cheques, Postal Orders, Mail Order to 

SOLID STATE SECURITY, DEPT. WW, 10 BRADSHAW 
LANE, PARBOLD, WIGAN, LANCS. 02575 -4726 

WW -112 FOR FURTHER DETAILS 

9" MONITOR & MICROCOMPUTER 

POWER SUPPLY 
The VT9 Is a ready -built and tested 
high rosulution 9 monitor and 
power supply suitable for most 
microcomputers 

SPECIFICATION 
MONITOR 
w All inputs TTL compatible 
w Video bandwidth -20MHz 
w Separate or combined 00H sync. 

w 625 line 50Hz or 525 line 60Hz 
Resolution - 80 chars /line (7l9 matrix( 

POWER SUPPLY OUTPUTS 
w + t2V ( 1.26 (monitor supply( 

+5V iá, 4A (optionally 1.201 

* +12V fá 400mA 
w -5V (a- 400mA} 
* -725 y 30mA( -12V ( 400mA. -56 C 400mA 

PRICE 5V 1 2A version £168 Inc VAT & Carriage 
5V 4A version £178 inc. VAT & Corsage 

Video Terminals - 197 HORNBEAMS, HARLOW, ESSEX 

WW-102 FOR FURTHER DETAILS 
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YOUR SALES LINK WITH A MULTI BILLION DOLLAR MARKET. 
IN THE MIDDLE EAST AND NORTH AFRICA, FOR ELECTRONICS 

EQUIPMENT AND SERVICES 

MIDDLE EAST ELECTRONICS 
The first issue, October 1 977, produced an average of 50 enquiries for each advertiser 

All future issues will receive the same response based on figures to date. 

Can you afford to miss the next issue? 

CONTACT: 

BRIAN MOLONEY, Advertisement Manager 
DORSET HOUSE STAMFORD STREET LONDON SE1 9LU ENGLAND 

or Telex BUSNESS PRES 25137 LDN. Tel: 01 -261 8638 
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Electronic Brokers Ltd tstiot 

The iestEquipmentPenple NMo 
GOULD ADVANCE 
Double Pulse Generator PG.56. Pulse 
Amplitude 0.1 V -10V Sq. wave 0 -10V. Rise 
Time 1Onsec. (typically) £100.00, 

Pulse Generator P059 (Type CT600). 
Produces a pulse controllable in frequency, 
width, amplitude, delay and rise and fall 
times. Also produces prepulse and gate 
outputs. Repetition frequency 1Hz to 
10MHz. Pulse width. 25nsec to 1sec. Rise 
and fall times: 12nsec to 1 sec. Delay. 
25usec to tsec. Trigger; Internal, external 
and single shot £595.00 
LR100X -Y Plotter. Specification, Main 
frame, Frequency response. 1 Hz. Plug -in 
amplifiers. LR120 general purpose 
amplifier. LR121 time base. Full specifica- 
tion on request £235.00 
AF Signal Generator H1E. Specification, 
Frequency range, 15Hz- 50KHz. AF Output; 
Sine Wave. 200pV. to 20V r.m.s. !2 dB. 
Square Wave, 1.4mV to 14V peak to peak 
approximately E80.00 
Signal Generator J3. Frequency range 
10Hz,to 100kHz Sine & Square output. 
Meteredo /p £150.00 
Signal Generator J4. Frequency range 
10Hz to 100kHz. Sine and square o / p 

£140.00 

ezttns . r 

Wide range oscillator SG 57A. Frequency 
range I Hz to 1MHz. Sine and square wave 

£95.00 
Low Distortion Oscillator SG 68A. 
1.5Hz- 150kHz. Output waveforms: Low 
distortion - <0.01% (40Hz- 20kHz). Low 
distortion - <0.05% (20kHz- 150KHz) 
Square wave. Typically 6000 impedance. 
Max. output 4V (r.m.s.). Battery operated 

£175.00 
True RM.S. Voltmeter DRMB. 100mV- 
1kV (6 ranges). 100% over -range. C.M.R. 
90dB (DC -50Hz) £395.00 
Frequency Counter TC15. 5Hz- 80MHz. 5 
digit display, 1MHz crystal. Frequency and 
count functions £110.00 
Timer Counter TC17A. 6 digit. DC. 
80MHz. Gate times 10ps to 10s in decade 
steps. Sensitivity 25mV (r.m.s.) sine wave. 
Overload protected '£215.00 
Timer Counter TC18. Specification. 
Frequency Measurement. Input 1. 10Hz to 
100MHz. Input 2: 10M1z- 512MHz. 

£245.00 
.Timer Counter TC22. Measures 
Frequency DC- 100MHz. 6 digit, time, 
period, period average, count, totalise, pulse 
width, ratio £275.00 
Digital Muitimeter DMM3 31/2 digit. 
Maximum reading 1999. 25 ranges of 
measurement. AC and DC volts. AC and DC 
current. Resistance. Dual Polarity. Remote 
hold £115.00 
STRIP CHART RECORDER OMNI- 
SCRIBE A.5000 Series- One & Two Pen. 
"As New Condition." Full specification on 
request. 
A.51 10 -1 £200.00 

A.5112-2 £225.00 
A.5123 -1 £300.00 
A.5120-5 £300.00 
A.5132 -4 £320.00 
A.5221-4 £400.00 
A.5212-4 £380.00 
A.5230 -4 £450.00 
A.5222-2 £410.00 
Off Air Frequency Standard OFS-1 

£120.00 
VHF Square Wave Generator 5021. 
10KHz- 100MHz E80.00 
A.F. Signal Generator J2E. 15Hz- 50kHz. 
o/p (6000) 0.1mW-1W .. £.120.00 
A.C. Mi111voltmeter V M 77C. 0.001 V- 
300Vf.s.d. (12 ranges) 15Hz- 4.5MHz 

£55.00 
Timer Counter TC14. 9 digit. Display 
storage. DC- 250MHz. Time gate selectable 
0.1ps -100s. Multiple period average 10- 
10.. Sensitivity 10mV, 100mV, 500mV. 
Overload protected £400.00 
Timer Counter TC15. 9 digit with storage 
and plug -in capability. DC- 250MHz. Spec. 
similar to TC 14 £500.00 
Plug In Unit TC15 Pl. 1MHz- 500MHz. 
10mV -1V. Full 500MHz display with 1Hz 
resolution in only 2 secs £150.00 
PG525 Modular Pule* Generator. Com- 
plete with full compliment of modules 
Pristline condition .. £700.00 

TEKTRONIX 
Bench Oscilloscope Type 531A c / w dual 
trace vertical plug -in unit CA. DC- 13.5MHz. 
Sensitivity 50mV -20V /Div. Time base 
ranges 100ns to 5S /Div. Timebase modes, 
A, X5. Internal voltage calibrator 0.2mV- 
100V. IKHz square wave . £290.00 
Bench Oscilloscope Type 647A c/w dual 
trace vertical plug in unit 10A2A & delayed 
time base plug in unit 11 B2A. DC- 100MHz. 
Sensitivity TOmV -20V /Div. Time base 
ranges 10Ons -5s /Div on A & B. Time base 
modes A only, Intensified, delayed sweep, 
X10. Internal voltage calibrator 0.2mV- 
100V. 1kHz square wave . . £1200.00 
Bench Oscilloscope Type 585A c/w dual 
trace vertical plug in unit Type 82. DC- 
80MHz. Sensitivity 10mV -50V /Div. Time 
base ranges A 5Ons -2s /Div, 22ps -1s /Div. 
Time base modes. A, B. intensified, delayed, 
X5. Internal voltage calibrator 0.2mV -100V. 

1 kHz square wave £775.00 
Bench Oscilloscope Type 547 c/w dual 
trace vertical plug in unit 1A1. DC- 50MHz. 
Sensitivity 5mV -20V/ Div. Time base 
ranges. 10Ons -5s /Div A and 8. Time base 
modes. A, B, intensified, delayed sweep, 
alternate sweep, X 2 -5 -10. Internal voltage 
calibrator 0.2mV -100V 1 kHz square wave 

£776.00 
Bench Oscilloscope 5458 c/w dual trace 
vertical plug in unit CA. DC- 24MHz, sen- 
sitivity 50mV to 20V /Div. Time base 
ranges A 10Ons - 55/ Div. 82 p s /1s/ Div. 
Time base modes A, B, intensined. delayed 
sweep, X5. Internal voltage calibrator' 
0 2mV -100V. IkHz square waves 

£555.00 
Bench Oscilloscope Type 5438 c/w dual 
trace vertical plug in unit CA. As 545B & CA, 
without B time base. With X2-X 100 
Horizontal gain £450.00 
Time Marker Generator 184 16 marker 
intervals, 5 sinewave frequencies. 500MHz 
sinewave output. Crystal controlled oscilla- 
tor. 10MHz ± 0.001% £275.00 
2101 Sns Pules Generator with Delay. 
2.5Hz -25MHz repetition rate. Variable 
baseline offset. 5ns risetime and fall time. 
Paired, undelayed, delayed and output 
latched on modes. External gate input. 
Simultaneous positive and negative going 
pulses 10volts into 500 £575.00 
2901 Time Merit Generator 16 marker 
intervals, 4 sinewave frequencies. 500MHz 
sinewave output. Crystal controlled oscilla- 
tor. 8 trigger pulse intervals £450.00 

A copy of our trading conditions is available on reques 

TV Waveform Monitor 525 £165.00 
Plug In Unit Power Sdpply 132 £ 120.00 
Spectrum Analyser Plug In 3L10 (for 
560. and 564 series 'scopes). 1 -36MHz 

£415.00 
4 -Trace Plug In Unit "M" (for use with 
530, 540 & 580 series) £250.00 
Differential Plug In Unit "W £325.00 
Oscilloscope Camera Unit C12 £ 190.00 
Digital Readout Oscilloscope 557. 
Choice of plug -ins available. Mainframe 
price. £510.00 
Constant Amplitude Signal Generator 
191. 350kHz- 100MHz. Sine wave. 5mV- 
5.5V constant amplitude. 50kHz Amplitude 
reference £350.00 
1120 Spectrum Analyser. 10MHz -40Ghz 
-70dBm to -110dBm sensitivity, depen- 
dent on frequency. 40d8 dynamic range. 
For use in 540 series main frame. 

From £1050.00 
575 Semiconductor Curve Tracer. Dis- 
plays dynamic characteristic curves and 
enables comparisons to be made - between 
two devices £400.00 

7613 +7L13 Spectrum Analyser 
with storage display unit. 1 KHz -1800 
MHz. 30 Hz -3MHz resolution. 70dB on 
screen dynamic range. -128dBm sen- 
sitivity. Auto Phase lock. Un, 2d8 and 
10dB log display P.O.A. 
TM504 +DC502 +TR502 Tracking 
Generator and Frequency Counter. 
Tracking Generator - i00KHz- 
180MHz. 0 to -56dBm. o /p± 0.5 dB 
flatness. 0/P Z 50 ohms. Frequency 
Counter - 10Hz- 550MHz, 7 digit dis- 
play. Sensitivity 100mV to 110 MHz 
into 1M ohm. 170mV to 550 MHz into 
50 ohms. Designed for use with 7L13 
analyser P.O.A. 

DYNAMCO 

Portable Solid State 'Scope 7500. DC- 
40MHz. 10mV /div. sensitivity X 10 gain 
extends sensitivity to 1mV /div. (3Hz- 
5MHz). Mixed & calibrated sweep delay. 
Dual trace. AC & DC coupled Z mod. 
BRAND NEW £495.00 
Dual Trace Portable Oscilloscope Type 
07210. DC- 15MHz. 10mV- 5V /DIV De- 
layed Sweep Immaculate £350.00 
Duel Trace Portable Oscilloscope Type 
137200. Same as D7210 but with smaller 
C R. T. and no delay £315.00 

WAYNE KERR 
Universal Bridge 5221A = CT530. 
105/948 -8768. 0.1% accuracy. Meas- 
ures R +ve or -ve. G +ve or -ve. C (x1). L 

(1592Hz). Source frequency (1592Hz (int). 
50Hz -20Hz (Ext). Mains operated. Weight 
11 kg £275.00 
Low Impedance Adaptor 0221 A. For use 
with B221A permitting, impedance meas- 
urements of < 100 to be made . £75.00 
Component Bridge B521 (Ministry Type 
CT3751. A general purpose component 
bridge for measuring L.C. & R & combina- 
tions of R & Reactance. It can be used to 
measure components in situ. Capacitance 
1 pF to 5F. Resistance. 1 milliohm to 
100Mohrn Inductance 1 uH to 500kH. 

£115.00 

ELECTRONIC BROKERS LIMITED D 8% 
VAT 49 -53 Pancras Road, London NW1 2QB 

AD 

D A8% Tel 01 -837 7781. Telex: 298694 PRICES 
Hours of Business: 9 a.m. -5 p.m. 
Mon. -Fri.: closed lunch 1 -2 p.m. items unless otherwise stated. 

WW -132 FOR FURTHER DETAILS 

Carriage and Packing charge extra on all 
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Dual Trace Scope 4000. 50MHz 7nsec 
Rise Time 5mV cm sensitivity Calibrated 
sweep delay Gated trigger X -Y display 8 x 

10cm display Unused £495.00 

3100 Modular Oscilloscope. c/w 3121. 
3102 'and 3122 modules DC -40 MHz. 
5mV -20V /div. 0.2p S -0. 5S /div with X10 
mag. Full delayed sweep . £450.00 

TELEQUIPMENT 
Dual Trace Moduler Oscilloscope D83/ 
V4 /S2A. DC 50 MHz 5m V 20 . DIV 
Delayed Sweep Excellent condition 

£610.00 

ROHDE & SCHWARZ 
Stereocoder Type MSC. BN4192/2. 
Superb condition £1,200.00 
Stereodecoder MSOC. BN4193. Superb 
condition £850.00 
Z-g Diagraph 2DU £860,00 
Selective Level Voltmeter . USWV. 
30 -400 MHZ 100V -3V £800.00 
U.H.F. Millivoltnteter. URV 1 KHZ-1 6 

GHz £235.00 
SWH M.F. Sweeper. 50 KHz- 12MHz. 50 
V -2V o/p into 60 ohms. 10 - 50 - 100 KHz 
markers. 20 Hz sweep frequency. Sweep 
width- 0 05 % -5 °/i of range Excellent con- 
dition £250.00 

HEWLETT PACKARD 
Digital Multimeter 34702A. C/w 34740 
display. 41/2 digit. 4 ranges of AC & D.C. & 

6 ranges of ohms. A.C. = 45Hz- 100kHz. 
£350.00 

U.H.F. Signal Generator 
612A. 450- 1200MHz in 1 

band. Output Voltage 0. 1 eV 
to 0 5V Output impedance 
500 A.M. 0 -90% Ext. A.M 
Facility. Pulse mod. facility 
Various modern versions from 

£900.00- £1250.00 
Frequency Doubler 10515A £75.00 
Bench Oscilloscope 175A. C/w Plug Ins 
1754A & 17818. 4 trace. 40MHz band, 
width. Sweep Delay £550.00 
Programmable Step Attenuator 355E - 

OC- 1000MHz 0 -12 dB in 1dB steps. Un- 
used ... .... £60.00 
Distortion Analyser 332%. 5Hz- 600kHz 
Distortion levels 0.1%-100% are measured 
full scale in 7 ranges. A M. Detector 
operating from 550kHz -65MHz £495.00 
DC Standard / Differential Voltmeter 
7406. Designed for calibrating digital 
voltmeters. differential voltmeters, poten- 
tiometers. voltage dividers and for general 
standards lab. application. 6 digit resolution 
with discrete steps of 1 p. p.m of full scale 
Full specification on request £1,850.00 
A.C. Voltmeter 400F. 100V to 300V f s 

14 ranges) Freq. range 20Hz -4MHz 
£ 195.00 

Microwave Power Meter 430C. C/w 
Thermister mount 4778. 10MHz -1OGHz 
Full scale ranges 0.1, 0.3, 1. 3 & 10mW. 
Portable Oscilloscope 17008. DC- 
35MHz. 10mV /div sensitivity. Dual Chan- 
nel Solid State £575.00 

S.H.F. Signal Generator 628A. 15- 
21GHZ50O £495.00 

51/2 Digit DMM Type 3490A, DC -AC 
Volts Resistance Auto Ranging excel. 
lent condition .. £650.00 

AC -DC Differential Voltmeter/ DC 
Standard Type 7418 £1,095.00 
SHF Signal Generator Type 628A, 15-21 
GHz £495.00 
180A Plug in Oscilloscope. C/w 1802A 
and 1621A plug in units Dual trace. DC- 
100MHz. 5mV -10V / Div sensitivity. Time 
base range 0.1p S -1 S / Div with x 10 mag 
Full delayed sweep £800.00 
202H. AM /FM Signal Generator. 54- 
216 MHz. 0.10 V -0.2V. 50 ohm o/p Z. AM 
0.50 % FM 0 -250 KHz £645.00 
313A Distortion Analyser. Same 
specification as 332A but no AM detector 

£450.00 
5300A /5306A Digital DMM /Counter. 
Counter 40Hz -10M Hz 25 -125mV sen- 
sitivity. Gate Time 1S and O. 1S. 6 digit 
display. OMM. AC -DC Volts 10- 1000V. 
99999 F S Ohms lOKohm- 10Mohm 

£425.00 

86408 opt 002 Am/FM Phase Locked 
Signal Generator with 6 digit 
frequency display. 500 KHz- 1024MHz. 
Stability 0 05 PPM /Hour. +13 to -145 
dBM o/p range. o/p Z 50 ohms. AM 
0 -100 %. FM. O5.12 MHz. Ext pulse 
mod. AM and FM may be used simul- 
taneously. Counter may be used exter- 
nally, 1Hz- 550MHz, 100mV i/p into 50 
ohms Pristine condition P.O.A. 

8690A R.F. Sweeper Main Frame with 
8693/100 R.F. Unit 3.7 -8.3 GHz 5mV 
o/p into 50 ohms. Sweep time 0.0155 - 
100S £1,050.00 

FLUKE 
Multifunction Counter 1900A -01. Sarre 
spec as 1900A but with battery pack 

£215.00 
Multifunction Counter 1900A -02. Same 
spec as 1900A but with BCD o /p. 

£230.00 
Frequency Synthesiser 6011A. Performs 
function of an oscillator, counter and level 
meter 10Hz -11 MHz. Output 0.4mV -5V 
r m.s 7 digit LED display. Accuracy 48 
parts in 10' for one year. Freq storage. Full 
spec on request ... . £2650.00 

Frequency Synthesiser 6160A/ DX. 
4MHz -30MHz in 1 Hz steps Output 1V 
into 500 Full spec on request 
UNUSED. BARGAIN PRICE £675.00 

Industrial Counter Totaliser 1941A. 
5Hz -40MHz 40mV sensitivity R P M. meas- 
urement £150.00 
VHF, UHF Tlecomms. Frequency 
Counter 1980A. C/w Battery Pack. 5Hz - 
515MHz. 6 digit LPD Display. 50mV sen- 
sitivity over whole range £400.00 

8030A DMM. 31/2 digit. Scale length 
1999 AC Volts 200reV -750V true RMS. 
Frequency range 45Hzt kHz, 1000V 
resolution DC Volts 200mV- 110DV. 
t 000 V resolution. AC current 200e A -2A 
true RMS. Frequency range 45Hz -5kHz. 
100nA resolution. DC Current 2000 A- 
2A. 100nA resolution. Resistance 200 
ohms- 20Mohms. 100m ohm resolution. 
Battery operation .. £130.00 

9318 True RMS Differential Voltmeter. 
10HZ-1MHz 0.01V-1100V rms. Accuracy 
dependent on frequency I /P Z 1.0 Mohm 

£1050.00 
883AB AC /DC Differential Voltmeter. 
1 mV -1 100V. 20Hz- 1000Hz. DC accuracy 
+ (0.005% of I/P + 0.0002% of range 
+50V). AC accuracy +(0.t% of I/P 
+250V) 20Hz -5kHz. £975.00 
1900A Frequency Counter. 5Hz- 80MHz. 
25mV sensitivity. 6 digit display. BRAND 
NEW £175.00 

METRONIX (POLAND) 
Function Generator G432. 1 Hz -1 1 MHz. 
Sine. Square & Triangle. BRAND NEW. Full 
specification on request £80.00 

RADIOMETER 
Stereo Signal Generator SMGIC. Solid 
state. pushbutton operation. Full specifica- 
tion on request ... ....... £350.00 

AVO 
Multimeter model 7 £40.00 
Leads. prods & croc. clips for models 7, 8 & 
g £4.50 set 
Multimeter Model 8 c/w lead Kit £57.50 
Multimeter Model 7 c/w lead Kit E44 -50 

PHILIPS 
Universal Counter Type PM 6615, 10Hz- 

1 GHz. 1 OmV rms, as new condition 
£795.00 

Frequency Counter Type PM 6645B, 
30Hz -51 2MHz. 5mV rms. as new condition 

£710.00 
Dual Trace Portable Oscilloscope Type 
PM 3260, DC- 120MHz. 5mV -2V /DIV. 
Delayed Sweep as new condition 

£1,385.00 
Dual Trace Portable Oscilloscope Type 
PM 3260E. As PM 3260 but no horizontal 
mag and prob power as new condition 

£1,300.00 

Dual Trace Portable Oscilloscope Type 
PM 3240, DC 50 MHz 5mV -10V DIV 
Delayed Sweep as new condition £950.0C 
41/2 Digit DVM Type PM 2443, 101, V 
1000V DC only High accuracy Autc 
Ranging As new condition £430.0( 
4 Digit DMM Type PM 2424. AC -DV Volt 
and Current Resistance As new condition 

£300.00 
Function Generator Type PM 5167 
0 0001 Hz- 10MHz. Various or p waveforms 
40V PK -PK into 50 ohm. As new condition 

£875.0( 
Low Distortion LF Oscillator Type Ply 
5107. 0 02"z-ß As new condition £210.0( 
100MHz Single output Pulse Generator 
PM5775. Specification on request 

£800.00 
100MHz Double Output Pulse Genera- 
tor PM5776. Specification on request 

£900.00 

50M Ha 
Pulse 

Generator 
PM571: 

A copy of our trading conditions is available upon request 

£495.00 

Specification on request. 

I 
.im 49 -53 Pancras Road ADD 8% VAl =I London NW1 2013 

TD All PRICES 

Tel: 01 -837 7781. Telex: 298694 
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50MHz Pulse Generator PM5715. 
Specification on request ... £600.00 
Low Frequency Generator PM5105. 
10Hz-100kHz sine & Square wave 

£156.00 
Sine & Square Wave Oscillator 
PM5125. 10Hz -1MHz . £145.00 
PM5324 AM /FM Signal Generator. 
100KHz- 110MHz <5e V -50mV o/p into 
75 ohms. AM is 30% kg) 1MHz FM is 
25KHz La 1 KHz rate Very good condition 

£450.00 
PM5326 AM /FM Signal Generator with 
Digital Frequency Display and Internal 
Sweep. 100 kHz- 125MHz. >5pV -50mV 
into 75 ohms. AM is 30% @ 1kHz FM is 
22 5kHz ßa7 1kHz rate. Sweep frequency 
3 -30 Hz. As new condition £695.00 

PM2513A D.M.M. AC -DC volts and 
current. resistance. 31/2 digit display. As 
new condition ... £95.00 

PM3010 Miniature oscilloscope. DC- 
5MHz 30mV -1 V /div. l p S -0.1 S /div with 
X10 mag. Battery operation. Supplied with 
X10 probe and battery charger. As new 
condition £335.00 

RACAL 
Universal Counter Timer 9838. 
Frequency. single and multiple period, time 
interval. Freq. range 10Hz- 100MHz . 

£285.00 
H.F. Communications Receiver 
RA117E. 1 -30MHz Full specification on 
request £350.00 
Modulation Meter 210A. 2 5-300MHz 
A.M range 0 -100 %. F M range O to 
w 100kHz £245.00.4285.00 
A.M. /F.M. Modulation Meter 409. Freq. 
3- 1500MHz A M 0 -100% F M. 0- 
'600kHz ... £345.00 

DUMONT 
Portable 'Scope 1100P. DC100MHz at 
5mV /cm Dual Trace fins cm. Sweep rate 
Delayed time base Full 8 x 10cm display 
Gtllated X -Y to 5MHz £825.00 

MARCONI 
INSTRUMENTS 
F.M./A.111. Signal Generator TF9958 /2. 
Frequency Range 200kHz to220MHz in five 
bands Output O.1pV -200mv £675.00 
U.H.F. Signal Generator TF1060. 
Frequency range 450- 1250MHz (1 band). 
Output 0.1 5p V to 445mV. Output Imped- 
ance 500. Int. sine A.M. -1kHz. Ext pulse 
mod. ... £400.00 

A.M. Signal Generator TF801D /1. 
Frequency Range 10MHz to 470MHz in 
five bands. Output Attenuator 0.1 p V to 1V 
Output Impedance. 500 £400.00- £750.00 

Camer Deviation Meter TF791 D. Carrier 
Freq range 4 to 1024MHz. Deviation 
range up to ' 125kHz. Modulating 
Frequency range Up to 35kHz. Late models 

£295.00 
20MHz Sweep Generator TF1099. Video 
sweep output Lower limit 100kHz fixed. 
Upper limit continuously variable up to 
20MHz. 0.3 to 3V p -p. Z =750. Input & 
Output detector probes. Markers at 1MHz 
intervals ...... £295.00 
A.M. Signal Generator TF801O/8S. 
Same spec. as TF801 D /1S + freq counter 
o/p facility . £695.00 
Sensitive Valve Voltmeter TF2600. 12 
ranges 1 mV -300V f.s.d. 1% accuracy up to 
500kHz. Usable up to 10MHz . £175.00 
R.F. Electronic Voltmeter TF2604. / 
ranges 300mV -300V f.s d. from 20He- 
1500MHz. 8 ranges 300mV -1kV DC. 7 

ranges. Resistance 5000 to 500MO 
£225.00 

R -C Oscillator TF1101. Frequency Range 
20Hz to 200kHz in four bands. Output 
Attenuator 1 mV to 20V. Maximum Output 
20V across external 6000 load. Output 
impedance 6000 . £120.00 
Phase A.M. Signal Generator TF2003. 
0 4.12MHz £150.00 

1111 .41) 
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Two -Tone Signal Source TF2005R. 
Frequency Range 20Hz -20kHz £415.00 
Blanking and Sync Mixer TF2908. For 
405, 525 and 625 line television systems. 
Reshapes and mixes blanking and sync 
pulse waveform with video test waveform 

L.F. Extension Unit TM6448. For use with 
Spectrum Analyser OA 1094A series. 
100Hz to 3MHz £200.00 
Wide Range R.C. Oscillator TF1370A. 
10Hz to 10MHz sine wave. t 0Hz to 100kHz 

square wave Output up to 31 6V £275.00 
DC Multiplier TM5033A. HV probe up to 
30kV. Impedance 3000MO for use with 
TF 1041 series or TF2604 £25.00 
5 watt Dummy Load TM5582 for use with 
TF2604 £25.00 
A.F. Oscillator TF2100. 20kc / s to 
20Kc /s. Extremely low distortion. Output 
Impedance 6000 unbalanced £150.00 
M.F. Oscillator TF2101. 30c /s to 
550kc /s. Stable frequency. Low distortion 
Output Impedance 6000 unbalanced 

E115.00 
F.M. /A.M. Modulation meter TF2300S. 
Incorporating Oscillator TM8045/ 1 3 5 to 
1000MHz. Full specification on request 

£825.00 

M.F. Transmission M ing Set 
TF2333. Frequency range 30Hz to 
550kHz.. .... £600.00 
F.M. Signal Generator TF1066B /6. 10- 
470MHz. R F output 0.2pV -200mV e in f 

Output Impedance 500 Modulation In 
terna) AM 1kHz & 5kHz 0 -40 %. External 
AM 30Hz to 15kHz 0 -40 %. Internal FM 
1kHz & 5kHz deviation 0 to 100kHz or up to 
400KHz according to carrier freq. range. 
External FM 30Hz to 100kHz deviation 
same as int. Crystal Calibrator facility 

... £685.00 
Variable Attenuator TF338C. 0 -105dB 
Freqs up to 100KHz. 6000 impedance 

£90.00 
A copy of our trading conditions is available upon request 

Carriage and packing 
charge extra on all 
items unless otherwise 
stated 

M.F. Attenuator TF2162. DC-1MHz. 0- 
1 1 1 dB in steps of 0 1d8 £120.00 
AlsoTF1073A Spec as A/25 £55.00 
10 -Watt A.F. Power Meter TF893A. 
Frequency range 20Hz to 35kHz. Five power 
ranges: 1 reW to t OW full scale. Impedance 
2.50 to 20KO in 48 steps. Balanced or 
unbalanced inputs. Direct calibration in 
watts and dBm £165.00 
100 -Watt R.F. Power Meter: TF1020A 
Series. Frequency range D.0 to 250 MHz. 
Two power ranges 50 and 100W full scale 
Output Impedance 750 £105.00 
In Situ Universal Bridge TF2701. Meas- 
ures capacitance. capacitance with R in 
parallel Resistance & Inductance. Int 
source 80Hz & 1 KHz £395.00 
R.F. Power Meter TF1020A/4M1. 75 
ohms 1.50 watts & 2 -100 watts DC- 
250MHz Et20.00 
R.F. Power Meter TF1020A/5M1. 50 
ohms. 1 -50 watts. 2 -100 watts DC- 
250MHz £135.00 
Output Test Set TF1065A AF Power 
10uW to 3W (5 ranges) Freq. Range 
250Hz- 10KHz. RF Power 1-25W FM & AM 
measurements. DC current & voltage meas- 
urements. Full spec on request £225.00 
FM Signal Generator Type TF 2006. 
10 -220 MHz FM up to 200 KHz deviation. 
0 20 V -200 MV into 50 ohm £950.00 

EDDYSTONE 
770U VHF Receiver. 180 -390 MHz in 6 
ranges. AM /FM demod. Muting, AVC 
Noise limiting, IF gain. S meter £265.00 
730/1A Communication Receiver. 
480kHz -30 MHz in 5 ranges. BFO, noise 
limiting. AF filter. AVC, ri gain. S meter 

£240.00 
880 Communications Receiver. 500kHz- 
30 5 MHz in 1 MHz wavebands. BFO. AGC. 
RE -IF gain. noise limiting, AF filter S meter 

£325.00 
77OR VHF Receiver. 19 MHz -165 MHz in 
6 ranges. AM /FM demod. Muting. noise 
limiting. IF gain, S meter £275.00 

SOLARTRON 

ä i 
e 
!= 

A100 Modular Oscilloscope c/w A101 
and A112 modules Dual trace. DC- 30MHz. 
5mV.2OVr div sensitivity. Time base range 
0.1pS -0 5 S/dw with x 5 mag. Full de- 
layed sweep £380.00 
A100 Modular Oscilloscope c/w A101 
and Al 11 Same spec as with A112 but no 
delayed sweep £340.00 
CD1400 Modular Oscilloscope System, 
c/w CX1441 + CX1441 and C1442 Dual 
trace. DC -15MHz 10mV -50V /div sen- 
sitivity. Time base range 0.505 -0.5S /div. 
Available with various other modules 

E180.00 to £205.00 

BRUEL & KJAER 
2112 Audio Frequency Spectrometer. 
22Hz -45KHz 1 /3and 1 / 1 octave filters. A 
B and C weighting RMS. average and peak 
measurement 

£850.00 

This is only a selection of 
the equipment we have 
available. If your 
requirement is not listed 
please give us a call. 

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 FUR'T'HER DETAILS 

www.americanradiohistory.com

www.americanradiohistory.com


74198 2.25 
74199 2.25 
76013N 1.75 
I'AA570 230' 
FAA630S 3.500 
TBA4OQ 1.44 
TBA520Q 2300 
TBA530 1.96 
TBA540Q LW 

TBA Q3.27 
122 

TBA679 2.190 
TSAiO 1.52 

TBA LO7 
TBA 2.N 
TCA27OQ 2.09 
TCA760A 1,30' 
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LANGREX SUPPLIES LTD 
Climax House, Fallsbrook Rd., Streatham, London SW16 6ED 

RST Tel: 01 -677 2424 Telex: 946708 RST 
SEMICONDU 

kAi13 03e ASZIS 135 
AAY30 0.13 ASZ16 13S 
AAY30 0.13 ASZ17 1.25 
AAY32 0.15 ASZ20 575 
AAZ13 525 ASZ21 140 
44.215 531 AU 113 1.70 
AA217 OSS AUY10 1.70 
AC107 0.75 13A145 0.15' 
AC125 0.30 BA148 015' 
AC126 0.25 BA154 0.10 
AC127 035 BA155 0.12 
ACI28 0.25 BA156 513 
AC141 0.20 BAW62 0.55 
AC141K 0.35 BAX13 l57 
AC142 0.20 BAXI6 11.117 

AC142K 530 BC107 512 
AC176 0.25 BC108 512 
AC187 0.25 BCI09 513 
AC188 0.25 BC113 513 
ACY17 0.65 BC114 518 
ACYlB 0.65 BC115 511' 
ACY19 0.65 BC116 0.11' 

ACY20 065 BC117 522' 
ACY2I 0.85 BC 118 0.11' 
ACY39 1.25 BC12S 51S 
AD149 0.70 BC126 0.21' 
AD161 0.75 BC135 511 
AD162 0.75 BC136 511' 

'AFIN 0.45 BC137 511' 
AF114 0.25 BC147 0.11' 
AFII5 0.35 BC148 011' 
AF116 0.25 BC149 513 
AF117 0.35 BC157 5121 
AFI39 0.40 BC158 511 
AF186 1.50 BC159 113' 
AF239 0.45 BC167 0.13 
AFZ11 2.73 BC 170 111' 
AFZ12 2.73 BCI71 51+ 
ASY26 545 5C172 51 

y27 0.60 BC173 0.15 
E92CC 49s 

VALVES EOF 
E1301. 

511 
1555 

EIBOCC 5.84 
A20B7 1191 EIOOF 512 
A2134 571 EIWCC 192 
A2293 7.55 E166F 544 
A2428 
A2521 

11.15 
10.11 

E18aCC 
E290F 

395 
18.27 

A2900 738 E283CC 7.85 
A3343 22.23 E299CC 13.75 
AZ31 1.15' EA52 1431 
AZ41 1.15 EA76 130 
610448 62.71 EABC811 13S0 
BK484 84.70 EAC911 SNP 
BS99 27.25 EAF42 125 
BSOIO 27.75 EAF801 1.75 
BT5 3430 EB41 LN 
BT17 61.55 EB91t 545' 
BT19 21.15 EBC33 1.75 
8128 18895 EBC41 135 
BTN 153.25 EBC81 1.15' 
8775 7945 EBC9Ot 57b 
BT95 74.35 EBF80 0.55' 
CBL31 135' EBF03 135 
C133 2.0/ ESF89t 515 
CY3I 1.N EBL3I 230 
CIK 10.N EC90t 515 
C3A ION EC91t 2.N 
CIJA 20.20 ECM 135 
DMI 18.70 EC157 218.35 
DAN 16.70 ECC33 l30 
DA100 40.00 ECC35 335' 
DAF91t 040 ECC10 135 
DAF55 1.00 ECC81t 0.55' 
DE112 21.00 ECC82t 11.47 
DET24 4500 ECC93t 355 
DF91t 5.40' ECC841 0.N 
DF99 1.50 ECCBN 13550 
DK91t 5.35' ECCO LN 
DKW . 13S ECC68t 575. 
DK96 ECCO 504' 
DUD 575 ECC91t 555 
01.94 1.71. ECC1O I.N 
0198 1.15' ECCO7 1.75' 
01.610 9.25 ECCOB 2.25 
01.315 1575' ECFOt 5N 
DLSIB 157t ECF82t 0711. 
DLS19 10.79 ECFO 5:5N 
DM70 135 ECH35 LN 
DM71 135 ECH42 1.15 
DM180 I35 ECH81t SN' 
DYO/7t /3N ECH53 0N 
DY852 ECH84t 5.55 
E551. 2191 ECI9ot l0/' 
E80CC 9.04 ECM 576 
E80CF 721 ECLW 5N 
ESSI 5.78 ECM 130 
EOL 5.53 ECL84 5N 

.MCC 5.70 ECL85 1.12 
E81L 020 ECLOt 0.85 
E02CC 112 ECL1-800 7.04' 
E8.1CC 0.23 EF37At 235 
NBC 931 EF39t 1. 
ERIC 143 EF40 1.15 
E88CCt 1.00 EF41 135 
E90CC 5.40 EF42 2.N 
EOF 114 EF.SOt 0.95 
E91H 4.N EF54 5.60 

BASES 
B7G unskirted 0.15 
B70 skirted 0.35 
BOA unskirted 0.15 
B9A skirted 0.311 
Int Octal 5.44 
Nuvistor Bar OM 
Loctal 504 
8 pin D1L 115 
14 pin DIL 115 
16 pin DIL 0.17 
Valve screening 
cans all sizes S911 

BCIT7 519 
BC178 018 
BC179 0.20 
BC182 011 
BCI83 511 
BC IAA 512 
BC212 514 
BC213 514 
BC214 517 
BC237 0.1r 
BC238 012 
BC301 545 
BC303 11.418 

.BC307 8.26* 
BC308 518 
BC327 022 
BC328 018 
BC337 510 
BC338 018 
BCY30 1.55 
BCY31 1.00 
BCY32 1.00 
BCY33 0.90 
BC 934 0.N 
BCY39 3.00 
BCY40 1.25 
BCY42 0.30 
BCY43 5.32 
BCY58 0.23 
BCY70 018 
BCY71 522 
BC 1.72 1417 
BCZII 110 
BDI15 O.N 
BD121 1.50 
BD123 140 
BD124 1.30 
B0131 551 
BDI32 584 
BD135 Ur 

BD136 531. 
011137 53r 
BD138 
813139 L4a 
BDi40 Mr 
BDI44 2.05 
BD181 1211 
BDI82 1.15 
BD237 t.80 
BD238 5.85. 
BDX10 573 
BDX32 2.25 
BDY20 1.42 
BDY60 576 
BF115 539 
BF152 0.25 
BF153 0.25 
BF154 0.23 
BF159 0.35 
BF180 0.30 
BF167 039 
BF173 0.39 
BFI 77 0.38 
BF178 0.45 
BF179 0.48 
BF180 045 
BF181 0.45. 
BF182 045 
BFI83 0.45 
01184 0.39 
BF185 0.37 
BFI94 1412 
BF195 511 
BF196 0.13 
BF197 0.14 
BF200 532 
BF224 0.20 
BF244 035 
BF257 037 
BF258 442 
BF259 0.45 

EF55 2.55 
F.FBOt 0.5e. 
EF83 1.75 
EF85t 0.00. 
EFO1 1450 
ENO 0 
EF91t 575' 
EF92t 5.73 
EF93t 035 
EF94t 5.55 
EF95t 1.55 
EFO 1.25 
EF183t 570' 
EFI84t 5.70 
EF805S 550 
EF8055 7.00 
EH90 138 
EK9o1 0.65 
4132 1.50 
41.33 3.50 
EL36 SIP 
ELM 135 
EL42 1.75 
EL81 Lie* 
ELIO 135 
4194 545 
ELFIN 5.75' 
ELOt 0.80 
E191 435 
E1951 0.00 
EL156 1615 
41.360 2.73 
E1500/304 19r 
EL509 3.10 
EL521 542 
E1922 4.55 
EM80 1.1P 
0681 1.N 
EM84 195' 
EMN 136' 
EM87 
E1432 15.50 
F1191 224 
ENW 5.81 
EYSIt 075 
EY81 1.68 
E8.1 1.75 
EY84 5.13 
EYOt SW 
4988 1.75 
495004 114 
49802 592 
EZ35 555 
4240 135 
EZ4I 135 
EZ80t 050' 
EZ81t 5.50 
EZOt 0.60 
FW45O 730 
FW4-800 2.50 
01-371K 8.63 
G55-1K 11.00 

180-2M 1552 
0740-2D 11.18 
0400.1K 1577 
GN4 4.55 
GN4A 431 
GSI6 5.04 
GTIC 9.27 

GU50 12.15 
GU51 1915 
GXU1 1017 
GXU2 17.20 
GXU3 33.57 
GXU4 2550 
GY501 I.N' 
GZ32 0.75 
GZ33 4.04 
GZ341 132 
GZ37 4N 
KT81 335 
KTN LN 
KT88 023 
KTW61 1.75 
KTW62 1.75 
KTWN 1.75 
M8079 9.04 
M8080 6.37 
M8961 57s 
M8082 4.65 
M8083 Sit 
MO91 7.415 

M8096 3.75 
M8097 3.50 
M80N 3.40 
M8099 5.20 
M8100 8.39 
M8136 6.60 
M8137 0.80 
M8140 4.50 
M8141 495 
M8142 475 
M8144 3.70 
M8149 5.15 
M8161 SI2 
M8162 597 
M8163 4.54 
M8190 4.N 
M8195 3.75 
M8196 3.45 
M8204 5.72 
MW12 9.16 
M8223 2.34 
M8224 295 
M8225 2.N 
M8248 7.95 
MU14 1.N 
MX119 34.75 
MX123 ION 
MX145 33.75 
MX151 13.50 
MX152 80.55 
MXI61 80.05 
MXI83 14.55 
MX164 14.45 
MX166 1111.841 
nix 168 MN 
N78 0.N 
OA2t /.56 
0A3 1.15 
0A4 1.15 
OB2t /.51 
OB3 575 
0C2 2.04 
OC3t 0.73 
0031 575 
OZI 575 
PCOt 5950 

CRTs 
2AP1 830 
26N1' 9.04 
3BP1 8.04 31' 7.00 

3EGEG1' 7.N 
3FP1 3.00 
3GP1 6.00 
3JP1' 0.00 
3302' 8.N 
3JP7 10.N 
3KP1 15.01 
3RP1 5510 

4EP1 25.05 
4EP7 25.00 
44P11 25.00 
SADPI 35.55 
5BP1' 10.00 
5CP1' 5.00 
5C PIA 40.55 
5FPI5A 5.00 
5UP7 5.50 
DG7.5 25.95 
D07-32 36.00 
DH3-91 3110 
DH7-11 66.00 
VC R97. 5.00 

VCR138 10.00 
VCR138A'1230 
VCR139A 8.115 

VC R5474 10.011 
\'CR517B' SN 
VCR517C Sat 

Tube Bases 575 
- Surplus 

VAT 8% 

BF336 SW GJ3M 0.75 0A2207 ON 
BF337 /.N GM0378A 1.50 OC le 1.25 
BF338 0.N KS100A 0.44, OC20 2.00 
BFS21 2.27 MJE340 0.58 0C22 2.511 

BFS28 138 MJE370 0.85 OC23 2.75 
BFS61 035 MJE371 091 0C24 5.55 
BFS9B 0.2S MJES20 4.63 0C25 11.90 

BFW10 O.55 MJE521 0.75 0C26 0.00 
BFW11 555 MJE2955 1.25 OC28 2.55 
BFX84 538 MJE3055 0.75 OC29 2.04 
BFX85 041 MPF102 0.30 0C35 1.51 
BFX87 035 'MPFI03 0.30 0C38 LN 
BFX88 032 MPF104 0.3 OC41 5.6/ 
BFY50 028 MPP105 03 0C42 0.55 
BFY51 0.26 MPSA06 0.25 0C43 1.51 
BFY52 0.26 MPSA56 0.25 OC44 0.50 
BFY64 0.25 MPSUOI 532 0C45 0.50 
BFY9O 1.32 MPSU06 0.40 0071 0.45 
BSX19 9.34 MPSU56 543 0072 0.45 

NKT401 2.00 0073 1.00 
BSX21 0.32 NKT403 1.73 0074 0.75 
BT106 1.25 N KT404 1.73 0075 0.00 
BTY79 /400R NE555 0.45 OC78 0.50 

SII OAS 5.75 OC77 1.20 

BÚ205 2.25 0A7 0.55 OC81 0.75 
BU216 235 OAIO 0.55 OC81Z 1.00 

.BU218 2344 0447 0.14 0082 0.75 
BY100 8.45 0A70 0.30 0085 0.55 
BY126 11.14 OA79 0.30 0084 0.60 
íY127 0.13 0481 0.30 OC122 1.50 
BZX61 030 0A85 0.30 0C123 1.55 
Series 0490 0.00 0C139 2.25 
BZY88 0.12 0491 0.68 OC 140 1.55 

Series 0495 0.95 OC141 2.25 
CRSI/05 546 04200 0.10 OC170 0.75 
CRSI /40 0.N 04202 0.11 OC171 0.75 
CRS3 /05 545 04210 0.75 00200 1.011 

CRS3 /40 5.75 0A211 1475 OC201 1.30 
CRS3 /60 555 OAZ2O O.N OC302 1.56 
GEXO 135 042291 0.65 0C203 1.75 

GEX541 1.75 OA22O 0.65 00204 1.25 

PCOt /.N QVO6-100 ON UF41 1.0N 
PC95 .0.75' QY3-8S 41.75 UF42 1.25 
P097 I.N Q93-125t 1210 UFBOt 0.50 
PC900t 191' QY4-250 55.14 UF85t 0.05 
PCC84t 1447' QY4-40 R.t7 UF896 0.55 
PCC85 555 QYS-500 132.N UL41 I.ON 
PCC80 O./S QY5-3000A UL84t 0.05 
PCC89t 1.05. NUN UM80 1.00 
PCC1891 1.00 QZ06-20 211.511 4.1Y414 0.75 
PCC805t 095 RIO LOS DYBSt 0.65 
PCC808t 0.85 R17 IN VL5631 832 
PCE82t 1.72 R18 2.06 XGI-2500 23.25 
PCF80 090 R19 IN XG2-6400 7135 
PCF82t 0.55' R20 1.44 XGS500 16.80 
PCFOt 0.75 RG3-250 2131 XGQ2-6400 
PCF87t I.N R03-250A 23.311 70.0 
PCF200t 1.15 RG3-1250 2230 XR1-18004 
PCF201 t I.I1' 0041250 27.50 21.15 
PCF801i 0.N . RG43000 55.05 XR1.3200 
PCF8021 0.680 0*3-250 34.77 104.54 
PCF805 1.440 RR3-1250 6237 XR1-3200A 
PC F806 1.44 S11E12 2236 51.25 
PCF808 1.44 5130 2.00 )(RI -6400 65.00 
PCL82t 0.80 5130P 2.50 XRI-64004 
PCI331 192' S7'V80-40 10.00 12234 
PCL84t 0.7S STY-NO-80 YDI120 2416.06 
PCL85t 0.91' 20.00 YD1240 251.05 
PCL861 /95 SWI 2.50 Z759 ON 
PC1905/85t SU42 0.N ZMI000 4.10 

9.55 TD03-10 21.55 ZM1001 5.35 
P0500 2.10 TD03-10E 22.75 ZM1020 836 
PE06-40N 27.30 1003-10F 24.00 ZM1021 796 
PF1.210 1.12 TTIS 2LN ZMI022 533 
PL381 1.12 TT21 5.63 ZM1023 7.041 

PI91 1.12 .TT22 513 ZMI040 1137 
PLUM' 1.12 TTI00 55.N ZM1041 997 
01.82 S.W. TY2-125 4535 ZM1042 11.55 
01930 5550 TY4-400 5535 ZX1051 07.55 
PI94t 573 TY4-500 7552 1B3GT1 0.55 
P1.504/5051 TY5.500 INN 1B24 15.09 

130' 776.100 140.55 ' .IB35A 17.55 
PLSNt I.N' TY6-5000A IBN 45.40 
PL509t 2.720 217.06 IR3t 5.550 
01.5180 3.040 176.50008 ISSt 0.41' 
P1.801 1.11. 2116N IT4 t O.N 
1.13021 2.110 TY6.5000W 24515 10.N 
PY33 1468 I9095 2C39At 9.00 
PY81t 502 TY7-6000A 2C43- 18.00 
PYW 535 237.55 2D21t 0.80 
PY83 579' TY741000W 2E28 300 
PY881 1.1 r 102.511 2.142 00.00 
PY500At 1.55 1240 1100 2155 175.00 
PY800481t 592 1118-20 231' 2170A 23500 
PY001 552 -U19 0.15 

'1)25 
'33708 250.00 

QQv52-6 tits 1.I0' 2K25t 10.00 
QQV63-101 2.N .U28 1.44 3.4OZ 35.00 
QQV03-20A0 1137 11.00 3-500Z 35.00 

ism UABC801 538 3A5 135 
QQV00-40Aí UAF42 0.75 3B74 5.00 

13.55 UB41 1.25' 38281 4.50 
QQV07.50 UBC41 1.95 3829 10.00 

4537 UBF69 0.55' 313-240M 15.00 
Q7Z03-20A UCC84 0.750 311241M 15.00 

27.55 UCC85t 0.550 3C23 10.60 
QQZO6-40A UCF80 0.75 3C45í 035 

4535 UCH42 130 3CXIOA5 
QU37 11.55 UCH81t 5.N 2155 
QV03-12 100 UCL821 075 35290 6!5 
QV04-7 2.55 UC193 1.44 .3540 0.15' 

INTEGRATED CIRCUITS 
7400 0.20 
7401 0.20 
7402 0.20 
7403 0.20 
7404 0.26 
7405 0.23 
7406 0.53 
7407 0.55 
7408 0.28 
7409 0.28 
7410 0.20 
7412 0.20 
7413 0.45 
7416 0.40 
7417 0.40 
7420 0.20 

7422 0.75 
7423 5.35 
7425 5.35 
7427 0.35 
7428 504 
7430 5.25 
7432 535 
7433 537 
7437 542 
7438 537 
7440 022 
744IAN 5.52 
7442 0.75 
7447AN 1.20 
7450 0.20 
7451 0.20 

7453 0.20 
7454 0.20 
7460 0.20 
7470 0.35 
7472 0.30 
7473 0.36 
7474 0.45 
7475 030 
7476 5.42 
7480 5.11 
7402 0.85 
7483 1.00 
7484 LN 
7486 040 
7490 002 
7491AN 085 

OC205 1.73 
OC208 1.75 
0C207 1.25 
OCP71 1.25 
ORPI2 0N 
R200013 335 
122009 235 
R2010B 2.250 
TIC44 555 
T1C228D 130 
TIL209 536 
TIP29A 6.04 
TIP30A I.N 
TIP31A 552 
TIP32A 575 
T1P33A 1.00 
TIP34A 1.20 
TIP41A 0.70 
TIP42A 090 
TIP2955 1.00 
T1P3055 0.50 
TIS43 035 
15140 0.23. 
ZSI70 0.12 
Z5178 5.54 
ZS271 032 
ZS278 5.64I 
ZTX107 0.11 
Z11(108 011. 
ZTX1N 512 
ZTX300 0.12 
ZTX301 0.13 
ZTX302 017 
ZTX303 517 
ZTX304 llr 
ZTX3I1 0.12 
ZTX3I4 0.20 
ZTX500 0.13 
ZTX501 014 
ZTX502 0.16 
ZTX503 0174 

ZTX504 0.20 
ZTX531 0.25 
Z11(550 0.16 
104914 5.07 
1N918 5.07 
1N4001 5.54 
1N4002 517 
1N4003 O.N 
1044004 ON 
I N4005 0.13 
1N4006 0.15 
IN4007 015 
IN4009 015 
IN4148 0.07 
IN5100 0,14 
1N5401 0.16 
1544 0.06 
15920 0.06 
15921 0.08 
20301 I.00 
20302 1.00 
2G306 1.10 
2N404 0.60 
2N0O 0.25 
2N007 0.16 
2NN8 0.30 
201705 0.85 
2N706 0.12 
2N708 0.21 
2N930 0.24 
2N1131 0.26 
2N1132 0.20 
2N1302 0.37 
2041303 0.37 
2N1304 0.45 
2N1305 0.45 
2N1306 0.50 
2041307 0.50 
2N13O 0.110 

2N13O 0.110 

2141813 0.33 

2N1671 I.iO 
2N18N 533 
2N2147 1.15 
2N2148 1.53 
2142218 5.73 
2N2219 5.42 
2N2220 535 
2042221 0.22 
2N2222 0.25 
2N2223 2.75 
2NY188 0.17 
2N2355A 5.21 
2N2484 e31 
3N2640 535 
2N2O4 535 
2142905 535 
2N2900 0.25 
2N2907 0.21 
2N2924 0.1S 
2N2925 0.170 
2N2926 5.130 
2N3053 035 
2N3054 0.50 
2143055 0.115 

2N3440 ON 
2N3441 1400 
2N3442 1.25 
2N3525 590 
2N3814 1.20 
2143702 115. 
2N3703 0.1S 
2N3704 0.15 
2143705 0.15 
2N3706 0.14 
2N3707 0.18 
2N3708 0.14 
2043709 0.15 
2N3710 14140 
2N3711 0.1S 
2N3771 1.N 
2N3772 1.70' 

2N3773 2.15 
2N3819 0.34 
2N3630 0.46 
2N3823 0.N 
2N3O8 1.110 

2043904 0.21 
2043905 522 
2N3O6 522 
2N4058 520 
2N4059 11S0 
2N4060 0.21. 
2N4061 0.1r 
2044062 0.18 
2N4124 5.1 
2N4136 S.Ir 
2N4298 0.21 
2N1288 0.250. 
2N4289 0.25. 
2N5457 0258 
2N5458 035 
2N5459 0.55 
3N125 1.75 
25017 LN 
25019 051 
25028 12.55 
25103 1.55 
25302 575 
2S303 5.75 
25322 595 
25324 135 
25701 130 
25703 131 
25721 IN 
25745A 5.35 
25746A 5.29 

3V4t 1.00 
4.65A 23.35 
4-125At 12.00 
4-250A 36.90 
4.400A 37.00 
41332 2536 
1C35 40.00 
4CX250B 17.50 
4CX350A 3135 
4CX150A 21.60 
4X1500 25.0.1 
5B-254M 13.98 
58-255M 13.96 
SC22 15.N 
51-180E 614.70 
5R4GYt 1.05 
5U4G 1.52 
5U4G8 230' 
5V4Gt 0.N 
5Y3GT 0.85 
5Z3 1.5 
3Z40 1.12 
5Z4GT 1.04 
6-301.2 1.54 
84134 0.75 
6A87 0.75 
6AC7 0.75 
6AF4A6 0.7 
6AG7 0.75 
6AH8T 0.70 
6AK56 0.50 
6AK6 O.BS 
BALSt 0.30 
6AM4 2.30 
6AMS 3.85 
BAM81 555 
6AN5 235' 
6AN8At 575' 
6AQ51 595 
6AR5 575' 
6ASOt 595' 
6AS7Gt 131' 
6ATT11 LN 
6AU5GT 4.20 
6AU81 5.35 
6AV5GT 3.74 
6AV6t 035 
6AX5GT 3.15 
6B7 0.75 
688 1475 
6BABt 050 
61347 5.12 
68484 3.75 
68C4 3.71 
6BE6t 0.45 
68H81 135 
65368 135 
681(4 421 
OSLO 6500 
6BL7GT 3.55 
68M6 85.00 
613046 0.B0 
6BQ7A 135 
8BR7 400' 
6BR8t 13e 
81307 4N 
-66W8 3.75 
6BW7 1.40 
8BX7GT 4N 
7492 0.95 
7493 0.70 

. 7494 1485 
7495 090 
7496 0.90 
7497 3.67 
7410 1.75 
74107 0.45 
74109 0.80 
74110 0.57 
71111 0.86 
74116 1.89 

74118 0.95 
74119 2.00 
74120 1.10 
74121 0.45 
74122 0.60 
74123 1.05 

Terms of business: CWO. Postage and packing valves and semiconductors 26p per order. CRTs 75p. Items marked ' add 12 'h l 
VAT. Others 8 %. P &P st 8 %. 
} Indicates cheap quality version or surplus, but also available by leading UK and USA manufacturers. Price ruling at time of 
despatch. 
Account facilities available to approved companies with minimum order charge E10. Carriage and packing E1 on credit orders. 
Over 10,000 types of valves, tutees and semiconductors in stock. Quotations for any types not listed. S.A.E, 

68Z6 1.78 
BC41 0.55 
6CB6At 5.55 
6CD6GA 4911 
6CG7 1.72 
.8CH6 442 
6CL6t 573 
6CW4 7.24 
6021 03 
6DK6 2.45' 
6DQBB 395 
BEAB 231 
6EB8 2.12 
6EW6 0.60 
6F6 0.75 
6F23 1.00 
6E28 1.10 
6F33 13.35 
6H1 11.75 
6H2N 0.75 
6H3N 0.75 
eH8 0.75 
614t 0.75 
6166 0.55 
637 0.75 
BK4N 0.73' 
6K8GT 0.75 
0K7 0.75 
6K8 e.n 
6K D6 471' 
OLIO 3.55' 
6L6GA I30 
BLBGT 0.85 
6L6GC 1.05 
6E7 0.75 
6N2P 0.75 
BN3P 0.75 
8N7 0.75 
6P25 3.60 
BQ7 0.80 
6R7 0.80 
05A7 0.55 
65C7 0.00 
65E7 0.00 
65147 0.00 
6637 0.00 
6SK7 0.00' 
6SL7GTt 0.70' 
65N7GTt 0.70 
BSQ7 0.75' 
gSR7 0.75' 
8557 0.75 
605G 2.N 
Oust 0.40 
608At 0.55 
6V6GTt 065 
6X46 tar 
8X5GTt 5N 
757 I.N' 
7C5 1.75. 
7C8 .25 
7H7 1.00 
7R7 1.50' 
757 2.25 
7Y1 0.75 
7Z4 0.75 
11E3 42.81 
12AT6 0.45 
124176 0.5 

12AU6 0.35 
124071. 544 
I2AV8 SM 
12AV7 294 
I2AX7t 535 
12AY7t 5.52 
12B4At 1.51. 
121348 LOS' 
12E1E5 1.55' 
12BH7t 5N 
12BY7t 544' 
I2E1 7.15 
12E11 2435 
12EIRT 

54.5, 
13E1 4335 
19H4 2590 
19115 2235 
24B9 30.50 
30C15 13/ 
30C17 1i6 
30C18 1.44 
30F5 1.04' 
30FLI /2 1.12 
30FLI2 1.72 
30FL14 1.44 
SOLI 0.84 
30LI5 1.77 
308.17 1.72 
30P4 592 
30P19 1.12 
30PL1 132 
30PL13 1.72 
30PL14 1.68 
30PL15 1.72 
35W4 0.55 
50CS 0.75 
7551 335 
75C1 1.75 
8541 7.55 
8142 1.85 
90AG 7.20 
OAV 7.15 
90C1 1.70 
OCG 13.68 
90CV 1330 
92AG 731 
92AV 7.16 
85A1 4.44 
15082 2.15 
I5083 390 
150C2 1.50 
150C4 230 
211 SN 
723A88 555 
803 111.011 

805 20.00 
8071 1.00 
81144 3.80 
812A 835 
8131 15N 
8334 MN 
8864 8.81 
872A 13.75 
922 434 
931A 1234 
1824 135 
1625 I.N 
2050 235 

4212E 11095 - 
4212H 147.74 
5544 54.011 
5545 50.99 
55SIA 55.75 
5552A 94.75 
5553A 22135 
5612 53 
5654 3.61 
5651 IW 
5670 2.86 
5675 005' 
5687 435' 
5698 I.M 
5718 51 
5725 3.45' 
5726 5.52 
5727 490 
5749 4.N 
5751 4.95 
5763 3.12 
5814A 2.55 
5840 1.40' 
5842 5N 
S876A 538 
5879 4.84 
5886 10.55 
5963 1.67' 
5965 234' 
8005 2.04 
8021 4.45 
6057 /.}3 
6058 1404 
6059 4.05 
6061 435 
6062 3.75 
6063 LN 
6064 3.95 
6067 5N 
6072 5.52 
6080 585 
6597AxBxC 

40.00 
8146A 5.120 
61468 638 
6159 6.40 
6169 ON 
6201 5.12 
6442 15.55 
68838 5.52 
8973 732 
7025t 135' 
7551 5.44 
7586 1138 
7587 U.N' 
7609 31.85 
7868 3.04 
7895 12.01 
8005 70.55 
8068 5.50 
8122 12.50 
8136 2.44 
8417 5.34 
'18042 5.43 
18045 6.17 

74125 0.80 
74126 5.811 
71128 5.80 
74132 0.80 
74136 508 
74141 0.85 
74142 3.00 
74143 3.00 
74144 3.00 
74145 1.00 
71147 2.45 
74148 2.00 
74150 1.75 
74151 0.00 
74154 2.00 
74155 0.10 
74156 0.00 
74157 0.N 

74159 2.04 
74170 2.65 
74172 5.00 
74173 1.75 
74174 137 
74175 1.00 
74176 1.10 
74178 1.04 
74179 1.04 
74180 1.0.5 
74190 1.48 
74191 1.46 

74192 1.23 
74193 1.25 
74194 1.25 
74195 1.10 
74196 120 
74197 1.135 

Telephone 01 -677 2424/7 
Telex 946708 
E & O.E. 
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Electronic Brokers 
The Computer People 

STOP 
PRESS 

NEW LOW PRICES ON DEC PDP8E SERIES 
PROCESSORS - NOW ONLY £1,500 FOR 

A 4K PROCESSOR WITH ASYNCHRONOUS 
SERIAL INTERFACE. 

We also hold large stocks of PDP8E series options; such as MM83 - 4K 
memory stack; MM8EJ -8K memory stack; KA8E- positive I/O bus convertor; 
KD8E - databreak module - KL8E - serial interface; KL8M - modern control; 
KM8E - memory extension module; KP8E - Power fail /auto restart; TD8E - 
single DECtape drive and control; TU 55 - add -on DECtape drives. 

SCOOP! 

H 1200 
ONLY 
£425 

MASSIVE BULK PURCHASE BRINGS YOU 
HAZELTINE VDUs AT LOWEST EVER PRICES 

H 1000 
ONLY 
£350 

HAZELTINE H1000 and H1200 
SPECIFICATION 
SCREEN SIZE - 12 diagonal 

SCREEN CAPACITY - 
H 1000 - 960 characters 80 per line e 12 lines. 
111200 - 1920 characters 80 per line x 24 
Ines 
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 32 inch ( 24cm) nominal width. 
CURSOR - 
H 1000 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 ( ?) 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 
ILIA R232 B. CI. 202C Optional 

Mini -- Computer Exchange 
BIG SAVINGS ON OUR ® LARGE STOCK OF 

PROCESSORS, PERIPHERALS 
AND ADD -ON MEMORY 
PDP11 /04 PROCESSORS. Confi- 
gured to suit your requirements - 81( 
and 16K MOS memory increment or 
16K core memory increments. 
Asynchronous interface /line clock - 
either OL11WA (20mA) or DL11WB 
(EIA) Al in perfect as -new condition. 
Prices from £2,500. 

PDP11 ADD -ON MEMORY 
11/04-11/34 series - MS 1 1 FP 8K MOS, E550' MS 1 1 JP 16K 
MOS E1,200; 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 E1,500; MM11 -UP 16K 
expander core (prerequisite MF 11 -UP). NOW ONLY £1,250. 
DISKS 
RK11D /RKO5J Disk drive and con- 

troller . .. £4,500 
RKO5J Slave disk drive £2,500 
RKOSF Dual density disk drive 

£2,750 
RPO2 Slave disk drive E2,500 

CABINETS 
DEC 4f1 rack mounting cabinets complete with fans and power 
distribution unit E450 

COMING SOON 
PDP11-05SD Processors 16K core 101/2 chasis 
TMA11 TU10 9 track tape deck and control 
TU10 9 track slave tane deck 

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 8 / 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 
* 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 
£650 (ASR) 

SPECIAL OFFER - Standard ASR33 Teletype with custom -built 
acoustic (sound -reducing) cover E875.00 

ALSO AVAILABLE. DATA DYNAMICS Model 390 KSR and ASR 
terminals from E525.00. 

TEXAS SILENT 700 Model KSR725 portable terminal with integral 
acoustic coigrler E695.00 

TEKTRONIX 611 STORAGE DISPLAY 
MONITORS 
A further special purchase of Tektronix 
monitors in superb as -new condition 
Provides stored displays of combined 
alphanumeric and graphic data via X Y 

and Z inputs through rear 8NC connec- 
tors or remote program connector 
Operating functions View and Erase 
(manual or programmable control), 
Non -Store and Write -Thru (program- 
mable control). Display aloe 16 x 21 cm - 4000 characters Viewing time at 
least 1 5 minutes without loss of resolution. MODEL 
(Horizontal Disnlav Fermail f1Nl Y E950.00. 

î.1 1 : -162C 

H2000 
FROM 
£495 

AUXILIARY OUTPUT - Standard printer 
interfaces: standard cassette interface: remote 
monitor interface. 
TUBE PHOSPHOR - P39 (green on black) 

Keyboards 
N EW ASCII 

ODEL KB 56RD 

NOW IN STOCK - BRAND NEW 
56- STATION ASCII KEYBOARDS 
Full 128 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 
+ E1.50 p. &p. + 8% VAT (mail order total E66.42). 
Also available -a range of spares and accessories for the 
K8756 - edge connector. mounting frame, plastic or steel 
enclosure, spare ROMs. Send for data sheet / price list. 

All items quoted are refurbished 
second -user equipment unless other- 

wise stated. 

ELECTRONIC BROKERS LIMITED (COMPUTER DIVISION) 
49 -53 Pancras Road, London NW1 2QB. Tel. 01 -837 7781. Telex: 298694 

A copy of oui 

Hours of business: ADD Sia VAT Carriage & Packing charge extra 
9 a.m. -5 p.m. Mon. -Fri. Closed lunch 1 -2 p.m. TO ALL PRICES on all items unless otherwise stated 
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(ELE TRdNICS) LTD. 

NDO , N.W.1 
01 -262 5125 

. LINE STATION 
RS INC. CARR. 

WIRELES,SWORLD, SEPTEMBER 1978 

moral capacitors lust sir .....o 

2 2000v 95p 
6 350v 40p f 
4 500v 45p 
4 400v 35p 
a 800v 35p 

0 25 - 500v 2Op 
002 1500v 20p 

9 & 10 CHAPE 
01-72 

ADJACEN 
r.EAS 

WARE ROAD 
8% - E 

CURRENT RANGE OF NEW L.T. TRANSFORMERS 
OPEN TYPE TAO CONNECTIONS 

ALL PRIMARIES 220-240v 

Type Sec Taps Amps Price Carr 
1 24. 3040.48 -60v 12 E21.82 E2.00 

2 24- 30- 40- 48 -60v 10 E22.31 E2 00 
3 24- 30- 40.48.60v 8 EtS.11 E1.75 
4 24.30.40.48-60v 5 E12.47 El 75 
5 24- 30- 40.48 -60v 3 E9.30 f 1.00 
6 24- 30-40- 48 -60v 2 E6.60 El 00 

6- 8 .10- 12- 16- 18.20- 24- 36- 40- 48 -60v 
CAN BE OBTAINED FROM THE ABOVE RANGE 

7 19.25-33.40.50v 10 E20.41 E2.00 
8 19- 2533- 40-50v 6 E14.82 E1.50 
9 19- 25- 33.40.50v 3 E7.11 El 25 

10 19- 25- 33- 40-50v 2 E6.10 E1.00 
5.7.8- 10.13.15.17.20.2 5.30-40.50v 
OR 25.0.25v OR 20 -0.20v CAN BE 

OBTAINED FROM THE ABOVE RANGE 

11 12.15- 20- 25 -30v 10 E11.91 El 75 
12 12.15. 20.25 -30v 5 E7.93 Cl. 25 
13 12- 15- 20.25.30v 2 E4.79 E1 00 

3 -4.5.6.8.9.10 -12.15- 18 -20 -24 30v 
OR 12.0.12v OR 15-0-15v CAN BE 

OBTAINED FROM THE ABOVE RANGE 

14 
15 
16 
17 
18 

12 -24v 
12 -24v 
12 -24v 
12 -24v 
12 -24v 

12v 60A. 24v 30A E26.62 
12v 30A. 24v 15A E16.33 
12v 20A, 24v 10A E12.66 
12v 10A. 24v 5A £8.56 
12v 4A. 24v 2A E3.74 

E3 0' 
E2's 
E2 a0 
El 00 
Et 00 

19 20.25- 33 -40.50v 5 £5.95 El 51 
20 20-25- 33- 40 -50v 3 £5.75 E1.25 
21 12 -15- 2424 -30v 5 £7.95 El. 50 
22 12- 15- 20-24 -30v 3 E5.75 Cl 25 
23 28 -32v 4 £5.95 E1.25 
24 14 -16v 2 £3.75 £1 00 
25 12v 12 £5.9S £1 50 
26 30.0.30v 2 £5.95 E1.25 
27 25-0-25y 2 £5.75 E1 25 

CENTRE TRANSFORMERS 
Fully shrouded terminal block connections Screen Pr. 220 -240v 
sec. tapped 36- 25.0.25 -36v 5A E13.50, pp El 30- 25.0- 25.30v 2A 
Eß.75, pp El 18 -018v 2A E5.25, p El Open frame types Pri 
220.240v. sec, 50-0 -50v lA , pp 75p 50.0 -50v 2A E5.96, 
pp E1. 

'C' CORE L.T. TRANSFORMERS 
BY FAMOUS MAKERS. 

ALL PRIMARIES 220 -240v 
No 1 15 5 -0 -15 5v 1 amp four times 19v 1 8 
amps twice. 27.0-27v 1.3 amps 27v 1.3 amps. 
Separate windings. No 2 5v 5 amps five times 
15.5- 0.15.5v 2 amps twice. 18.0 -18v 1 amp. 
16v 1 3 amps 12v 1 amp. Separate windings 
No 3 18 -0.18v 12 5 amps E12.S0 Carr. £2 No 
4 Sec 1 tapped 22.23.24- 25- 26.27v 6A. Sec 
2 20- 21- 22- 23- 24 -25v 31/2A, Sec 3 18-19 - 
20.21.22.23.2A. Sec 4 11- 12.13- 14- 15 -16v 
'hA. Sec 5 11- 12.13- 14- 15 -16v /A.'Sec 6 
100- 0 -100v 150 M/A E12.00 cart E3. No 5 
Sec 25 -28v 5514 . Sec 2 26v 21/2A Sec 3 26v 
2'7,A. Sec 4 24v IA Sec 5 16v lA Sec 6 16y 
lA Sec 7 6,3y 3A Eá.76 cerr E2 All type table 

top connections. 

PARMEKO H.T. TRANSFORMERS 
POTTED TYPE 

Pr, 240v sec 1875+ 60M/ A and 500v 31M / 
A Fraction of maker s price. E5.76, cart El 

H.T. TRANSFORMERS BY FAMOUS 
MAKERS, ALL PRIMARIES 240e 

Type MT33 Sec 300 -0300v 150M / A 6 3v ct 
4A 5 -6.3v 2A E4.50 pp E1. MT12 Sec 
300- 0-300v 120M /A 6 3v et 4A 5 -6.3v 2A 
E4 pp 1.1 MT 11. Sec. 300- 0 -300v. 100M /A 
6 3v 3 SA Sy 2A or 6 3v lA E3.75 pp El 
MT10 Sec. 250- 0 -250v 120M /A 6 3v 3 SA 
Sv 2A or 6 3v 1A E3.60 pp El MT7. Sec 
350.0.350v 100M /A 6 3v 3 SA 5v 2A or 
6 3v 1A E4.00 pp Cl 

Op 

LOW POWER L.T. TRANSFORMERS SY 
FAMOUS MAKERS. ALL PRIMARIES 

240e 
TAG OR LEAD CONNECTIONS 

No 1 20v 3A E3 pp 75p. No 2 27v lA E1.50 
pp 50p No 3 12v 11/2A and 24v 1/2A 2 

separate windings E1.50 pp 50p No 4 12v lA 
£1 pp 50p, No 5 20v lA E1.150 pp 50p, No 6 
55v 1/2A and 6 3v ' /aA E1.60 pp 50p. No 7 24v 
lA shrouded type E1.50 pp 50p No 8 13v 3A 
and 15v lA 2 separate windings 'C core type. 
E3.50 pp El No 915v 1.2A 63v 45A 250+ 
80M / A 3 separate windings £3.50 pp El No 
10 27v 1.8A 9v 1 8A 3v 1 BA 3 separate 
windings E3.50 pp £1 

No 11 13 -0-13v lA °t -- ` 
^- 

o 12 24v 
1 75A E1.9. . No 1350. 1 

E3.75 No 1 . 50 -0 -50V 2A E6 pp 
No . r1 2A 6.3v 4. SA and 250v 80m/ 

pp El 

Pn ta 
con 

ISOLATION TRANSFORMERS 
200220 -240v. Sec 240v 700 watts open type cable lead 

ions. E10. cary. E2. 

SPECIAL PURCHASE BY FAMOU 
MAKERS 

LT. TRANSFORMERS IDEAL FOR 
UP -TO -DATE POWER SUPPLY CIRCUITS 
No 1 GRESHAM Po 240v Sec 43v 3amps 
Fully Iropicalised. Open type wire connections 
E3.96 pp 75p No 2 HINCHLEY Pri 240v Sec 
33v 5amps and 18.0 -18v IA Tropicalised open 
frame. Wire connections Two in series will give 
33 -0.33v 5A and 18 -0 -18v 2A £3.55 each pp 
75p No 3 PARMEKO Pn. 240v Sec. 30v SA 
and 12v 2 tamps. Table top connection 
E4.56 pp El No 16 15.0-15v 2A E1. 
50p 

ST PLUG -IN RELAYS 
7 AMP CONTACTS BY FAMOUS MAKERS 

WELL BELOW LIST PRICE 
CON- PINS PRICE 
TACTS 
2 CO 
2 CO 
2 CO 
2 CO 
3 CO 
2 CO 
I CO 
3 CO 
2 CO 
3 CO 
3 CO 

COIL 
VOLTAGE 
110v AC 
100v AC 
48v AC 
30v DC 
24v DC 
24v DC 
24v DC 
12v AC 
12v AC 
12v DC 
10v DC 

8 
e 

11 
e 
8 

11 
e 

11 
11 

S5p 
65p 
SOp 

sep 
55p 
65p 
96p 
66p 
9Sp 
95p 

E.I. HEAVY DUTY CONTACTORS 
W. Bosad.Typei56 1.1102 240v 

AC 6 make 2 break 20 amp contacts. E1.60. pp 
25p 2 make 2 break 20 amp contacts E1.25, 
pp 25p. 110v AC types. 2 make 2 break 20 
amp contacts. 75p pp 25p 3 makes 1 break 
20 amp contacts 75p, pp 25p. Cutler- hammer 
230v AC contactors one NO or NC 16amp 
60M AC contacts in metal box E1.75. pp SOP 

RAPA BASE MOUNTING RELAYS S AMP 
CONTACTS 

230v 1 make contact 50p, pp 20p. American 
miniature relays. size 1'A x 11/4 x'hin. 6v DC, 1 

CO contact Single hole fixing 50p, pp 20p. 
12v DC car horn relays enclosed type 75p, pp 
20p . 

GPO 3000 TYPE RELAYS 
1000 2 heavy CO. 750 3M 1 CO 18 
2K0 +130 1 CO 75p each po 25p 

STANDARD OPEN TYPE 7 AMP CON- 
TACTS 

COIL VOLTAGE CONTACT PRICE 
240v AC 3 CO 56p 
240v AC 2 CO 75p 
240v AC 1 CO 65p 
1 10v AC 3 CO 65p 

10v AC 2 CO 65p 
Ov AC 3 CO 65p 

v DC 3 CO 50p 
2 v DC 2 CO 75p 
1 DC 2 CO 75p i 

10 DC 3 CO 55p 
PP 1 per relay Please add VAT 8% on total 

ST NDARD MINIATURE PLUG -Iltf 

OOU 4 CO. three for £1.75 
tor E1.50. pp 25p 

7000 CO. -- for El .50, pp 
ses available 

COUNTERS 
11 only six digits fully enclosed. 75p, pp 

p. Please, 240v A live digits fully en- 
. closed' E2. pp 

HT SMOOTHING CHOKES 
Parmeko potted type. 4 511 280m/A. 5 
200m /A. 10H 180m/A E2, pp 75p. 5 

25n1 /A. 15H 75m /A Et, pp 50p. Gardne 
151-180m / A E3, pp El 10H 300m /A E4, 
Cl 100H 20m /A EL PP SOp. core ty 
0-711 250m /A E1, pp 50p 701-1 10m/A E 
pp 50p 20H 75m/AE1.76. w 50P 

RELAYS . 

OIL FILLE PALITO 
C-DUBILIER. FRA= CTIOR'9[ MA 

PRICE 
D DCV WKG Price 

450v Sop 
600v 75p 35p 
350v 50p 25p 
250v 40p 25p 
200v 35p 20p 

1250v Cl 35p 
350v 30p 15p 
600v 35p 15p 
500v 30p 15p 

1500v 40p 35p 
1000v 35p 15p 

600v 30p 10p 
!offer 2MFD 100v DC wkg. 10 for El pp 

ericen types. 6MFD 1000v DC wkg E1 

AUTO STEPDOWN TRANSFORMERS 
FOR AMERICAN EQUIPMENT 

240/ 110v 80 -3000 watts Fitted with Ameri- 
can two or three pin socket outlet and three core 
240v mains lead Send sae for latest price list 
Amercan plugs sockets, extension leads also 
available 
Price list and further details sent on application. 

S 
50p 
pp 35 

KG BLOCK CAPACITORS 
FAMOUS MANUFACTURERS 

Volts Price 
25 1500vAC 50p 

440vAC SOp 
470vAC 6Op 
360cAC 65p 
400vC,, 75p 
36MAC 75p 
36MAC 75p 
700vAC E1.25 
440vAC E1.00 
250vAC £1.00 
250oAC E1.00 
360vAC E1.25 
440vAC E1.50 
440vAC E1.50 
250vAC E1.00 
250vAC £1.75 

to 2 5MFD 25p, 2 7 to. I5MFD 
on total 

L.T. SMOOTHING CHOKES 
H 10 amps E4, pp `1 150M. H 3 amps 
poll 100M, H 2 amps potted type E4, 
13M H 1 5 amps potted type E1.50. 

2 +2M -H 12 amps E4, carr.'-1 C 
10M. H 25 amps £8.50. car. '-2 

10 amps E4.50, cary '1 50 Gardner 
10 a RrIrsap panel connec 

8.5' : rr.2 

¡075 

1 25 

24 
25 
'2 7+0 1 

3 
36 
45 

6 
72 
8.4 

MAIL ORDER PROTECTION 
SCHEME 

(Limited Liability) 
If you order goads from mail order advertisers in Ais magazine. except for classified advertisements. 
and pay by post in advance of delivery. Wireless World will consider you for compensation if the 

advertiser should become insolvent or bankrupt. provided 

I You have not received the goods or had your money returned: and 

2 You write to the publishy of Written World Heima eg the position not earlier than 28 days from 

the day you sent your order and not liter than 2 months from That day. 

Please do NI wait until the last moRBeI to inform us. KIM yea write. we will tell you how to make your 

claim and what evidence of payment is required. 

We r aranlee to m141 claims from readers one in accordance with the above procedure as soon as 

possible a/rer the advertiser has been declared bankrupt or insolvent up to a limit of 

©.550 per annum fa any one advertiser so affected and up le E10.000 per annum ie respect el all 

insolvent advertisers. Claims may be -paid for higher amounts. or when the above procedure has not 

been complied with. at Me discretion of Wireless World: but we do not guarantee to do so in view of the 

need to set some limit to Itris commitment and to learn quickly of readers' difficulties. 

This perinea covers May advance payments sant in direct response to an advertisement in this 

magazine inn for example. payments made In response to catalogues. etc.. received as a result of 

answering such advertisements). Personal advertisements are excluded. 

NPN 

: READY 

PNP i it r Te pNcei 
Mac - Lu.mr oft 

QMSxrs w 

ONLY £39.50 
+ 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, MITI Lane, Bramley, Leeds LS13 3HE 
Telephone: Pudsey (0532) 552481 

WW -128 FOR FURTHER DETAILS 

ATURE L.T. TRANSFOR ERS 
Ov Sec 24.0 -24v 100m A Site 

30mm £1, pp 309 

CLASSIFIEDS 
CAPACITY AVAILABLE 

TE;CHNOVA 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 

CAPACITY AVAILABLE for electro- 
nic assembly, setting up, fault 
finding, etc. Also available to any 
would be or current metal detector 
manufacturers Bin. injection 
moulded A.B.S. search heads, at- 
tractive design with internal jigs 
for coils, one off sample, £4. To 
Thornhill, Ashleigh Estate, Crun 
dale, Haverfordwest, Dyfed, S. 
Wales. (8447 

PCBS. Production runs or Proto- 
types. Assembly to sample or 
drawings. Design service if re- 
quired. Quick response to demand. 
Expert hand soldering. Nothing too 
large or too small. Telephone or 
write. SEASHORE ELECTRONICS 
Ltd., Unit 2. Picow Farm Road 
Service Industry Estate, Runcorn, 
Cheshire. Phone Runcorn (09285) 
75950. (8439 

PCB ARTWORK DESIGN SERVItE 
with component notation masters 
and assembly drawings. PADS 
Electrical Ltd. 01.850 6516, 45 
SouthWood Road, New Eltham SE9. 

(7905 

SPECIALISTS in printed circuit 
ustembly, and small hatch produc- 
tion wiring assembly, to sample or 
drawings.. ASEMCO Electronics. 123 
Seabourne Road, Bournemouth 
0202 427836. (8460 

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 

RECEIVERS AND AMP 

HRO Rx5s, etc., AR88, CR100, 
BRT400 G209, S640, etc., etc. in stock. R. T. & I. Electronics, Ltd, Ashville Old Hall, Ashville Rd., London, Ell. Ley 4986. (85 

SIGNAL Generators. Oscilloscopes, 
Output Meters, Wave Voltmeters, 
Frequency Meters Multi - range 
Meter, etc.. etc., in stock. R. T. 
& I. Electronics Ltd, Ashville Old 
Hall, Ashville Rd., London E.11. 
Ley 4988. (64 

ARTICLES FOR SALE 

DIGITAL ' CAPACIT 
2 digits, IPF to 10 
eke. ±2 %. f25 inc. 
Keynes College, Ca 
CT2 7NP. 4, 

es, 
ng I.f ll 

ry , ent r 
(8441 

B RUEL & KJAER low noise measur- 
ing amplifier type 2607. Precision 
sound /vibration measurement 10/ 
UV to 300V. List £2.000 plus. Offers. 
0827 892378. (8410 

FURTHER CLASSIFIEDS AND 
APPOINTMENTS APPEAR ON 

PAGES 140 TO 159. 
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BARREL TYPE X -Y 
PLOTTER ASSEMBLY 

X -Y PLOTTER 
ASSEMBLY 

PAPER TAPE 
READER ASSEMBLY 

BARREL TYPE X -Y 
PLOTTER ASSEMBLY 

120V Stepping Motor. Provision for Pen 
(Pen not supplied). AS PICTURE £55 ea. 
With alternative motor for non -reversible 
requirements recorder /printer applications 
etc £48 ea. With Pen and Paper guides £78. 
With Pen. Sprocket and Paper guides E88. 
Other voltage options available. P &P all 
units £2.50. 

X -Y PLOTTER ASSEMBLY 
Consisting of frame with X & Y assemblies. 
(No pen but provision) Bed size 12 " X 9 ". 
Motor options 120V only £43.45 es. 120V 
(can be changed to 12/24V). data supplies 
£51.15 ea. 12/24V £70.40 es. P &P all 
versions E2.50. 

PAPER TAPE READER 
ASSEMBLY 

Rigid alloy frame. 8 hole. High quality 
stepping motor. Directly driven from 120V 
reads 30 char. per sec. Reversible. Can be 
DC Stepped faster or slower. Steel paper 
guides. 
Without Opto- sensor £27.50 ea. With 
Optics £45 ea. P &P E2. 

STEPPING MOTORS ONLY 
Motors as used in plotters etc. All motors 
200 steps per revolution. 20 oz. inch torque. 
120V 1000 -0 -1000 ohm. Can be changed 
with care to 12 / 24V. Data supplied £8 ea. 
P &P E1. Supplied for 12/24V operation 
£13 ea. P &P E1 

Just think about the uses! 

OSCILLOSCOPE TUBES 
Brand New Boxed - Carriage all tubes £3.25. 
Telequipment 552. £10 ea: D51. £15 ea: S42: £10 ea; D53A. 
E20 ea: D52, £15 ea; S31, £10 ea: Bradley 200. £85 ea; 
Advance 0S3000, £85 ea; GEC types 924F, £25 ea; 924E, 
£17.50 ea: 14968. £75 ea; Brimar D13 -51GH. £65 ea: 
D10-2100H/32. £40 ea; DI 3-46G M, £35 ea. 
NOT BOXED - NEW - WARRANTED. Telefunken D 14 -1 31 
replacement for Solartron CD1740. Cossor CDU150, S.E. Labs 
SM112 and GEC /MOV 1474 at E55 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 E2 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 £1.75 each. Older style £1. P &P 75p 
TELEPHONE EXCHANGES. Eg 15 -way automatic exch 
only froy,£44 - -' 

L75325 - : - Drivers 600ma capabilit . Fast 
uses RIDICULOUS at £1 ea 
75453 - Dual Peripheral or Drivers. 

, NOW - INC 
PICK - 

Large volume of ne 

7 each 

AR ' IVE 
PACK AT 50p per 
omponents you - 

TO 

afford to miss 

* TRANSISTORS /DIODES/ 
RECTIFIERS, ETC. * 

Guaranteed all full spec devices. Manufacturers" 
Markings 
At 5p each 
BC147: 2N3707. BC172B, BC251B. BC348B: 
BC171A /B: BC413. D10; BAX13; 1N937. 
BA102BE: BZX83; TIS61: 2N5040. 
At 10p each 
1N4733A: SN7451N: BYX10 -15KV 0.36A. 
BYZ10 15p ea. TIP34A - 50p ea. BD538 - 40p 
ea Heavy Duty Bridge Rectifier - 20p ea. 
CA3123E - £1 ea BDY55 - E1 ea. 2N3055 - 
40p ea. TIP31B 12p ea BFY51 - 12p ea 
2N5293 - 16p ea. 
TBA560C0 E2 ea 1 N4436T -T03 Flat mount 10A 
200piv £1 ea. 2N5897 with 2N5881 Motorola 
150W Comp. pair £2. BU208 E1.20 ea 
BD535. BD538 Comp. pair - 75p. 
Linear Amp 709 - 25p ea. 
P &P Extra on all items. 
FINNED HEAT SINK -sin 3 -size ' /.inr 
3in x 1' ein 50p ea. P &P p. 
Texas Bridge Rectifier( 5SB05 -50V 5A, B 1p ea. 
P &P 20p. 
MOTOROLA POWER TRANSISTORS type 
W0993/441 T03 Min voltage 500. 20p ea. P &P 
15p 

DON'T FORGET YOUR MANUALS 
S.A.E. WITH REQUIREMENTS 

EX- MINISTRY OSCILLOSCOPE CT436 
Double Beam DC -6 MHZ £120 

TELETYPE ASR33 with 20MA LOOP. Good condition. Special 
low price £395 ea. KSR33s from £2 

TEKTRONIX OSCILLOSCOPES 

.11MII 
A MILLION MUST GO 

HIGH NOISE IMMUNITY LOGIC. 
DUAL IN LINE 16 -PIN CERAMIC. 12V Rail. Con- 
ventional TTL package. Guaranteed full spec 
devices. Full data 2p ea. 
MIXED PACKAGE - £1 P &P 25p. 

541A with G Plug -in £1 . 545 with CA Plug -in E2 . 547 
Main Frame 681A, Main 535 with 82 Plu 425 
661 with 4S1 £350. 

Stocks of better oscilloscopes always changing En- 
quiries please. Plug -in units not sold separately. 

MARCONI Sweeper TF t 099 £45 each 
H.P. Oscilloscope Type 1858 £100 each 
TEKTRONIX OSCILLOSCOPE Type 502 High Gain 
Limited bandwidth £185 each 
R & S POWER METER BNRD -BN241 2 / 50 £50. 
R & S Z-g DIAGRAPH 300- 2400MHZ BW3512. Good 
candibon £60. 
MARCONI Signal Generator TF801D /8 /S. Very Good 
Condition E385 each 
MARCONI R POWER METER TF1 I52A/ 1 (CT419) 50 
ohms £65 each. 
MARCONI VVM TF428B £12.50 each. 
H.P. AC /OHMS CONVERTER 24106 £80. 
H.P. DIGITAL COMPARATOR £80. 
PLUG -INS for Telonic Sweeper SM2000 From £50 each. 
TELONIC SWEEPER SD3M. 425 -930M HZ £120 each 
KNOTT WOBBULATOR SYSTEM Type WM828 BN851 
with WMC BN852 and WMA BN850 0.50MHZ £700. 
MARCONI TF868 UNIVERSAL BRIDGE E70 each 
AIIRMEC SIG. GEN. Type 204 1 -320 MHZ £250. 

K & S POLYSCOPE SWOBt at the low price of £375 
each Some POLYSCOPE SWOB 1 1 at E550 each 

MARCONI SIGNAL GENERATOR. Frey range 10 
470MHZ Type TF801B/3/S£160 each 
POLARAD RECEIVER Model FIM 82. 1 -10GHZ £325. , 

RHODE & SCHWARZ Turntable Indicating Amp UBM 
£ 75. 
FM /AM SIGNAL GENERATOR Type AN USM 16. 10 to 
'120MHZ Limited quantity £195 each 

TRIPODS P&T HEAD £22.50 each 

BRUEL & KJOER Automatic Vibration Exciter Type 1016 
Sine Wave sweep from 5HZ to 10KHZ £75 each 
GENERAL RADIO PULSE SWEEP GEN. Type 13918 
£90. 
GENERAL RADIO. Ose Unit 12098. 250- 920Megs £50. 
MARCONI RF POWER METER. TF1020A/ 1 75 ohm 
£65. 
JERROLD SWEEP GENERATOR 900A £165. 
POLARAD SPECTRUM SIGNATURE MONITOR 
140HZ- 12.5MHZ Sensitivity 120dbm. Price from £250. 
POLARAD SPECTRUM SIGNATURE MONITOR 
140HZ- 12 5MHZ. Sensitivity 120dbm Price from £250. 

POLARAD SIGNAL GENERATO - 0. 
GENERAL I ANSFER FUNCTIO 

b114DGE Type 1607A In transit case. 
Complete £525. 
RACAL UNIVERSAL COUNTER TIMER UNIT 1000M2. 
Ex- Ministry £50 each 

ARCONI SIGNAL GENERATOR TF 1060 £1 
DLEY MULTIMETER CT471 

HE - - en 212A E55 each 
HEWLETT PACKARD microwave frequency convertor 
Type 25908 £175. 
MARCONI CT44 Watt Meter 0 -6 watts £25 each 
MARCONI Signal Generator TF867 t 5kc -30MHZ £55. 
SPERRY MK2 RADAR UNIT. As in -- no info E85. 
AVO TRANSISTOR & DIODE TESTER CT537. £50. 
AUTO TRANSFORMERS. 240V input. 110V output. 
1 25KVA £14 each Carr £3.25 

TELETYPE ASR28 with built-in tape reproducer and 
print on tape facility £450. 

FEED BACK LTD. Wave Form Gen Sin /Trap /Saw 
Sq + DC offset. £80. 
FLUKE AC -DC VOLTMETER. Model B03B. £90 each 
WOODEN C.V. TRANSFORMERS. 230V input. 5.5V 5A 
output. £2 each 
ALCAD CELLS 40APH Type EP4. Size 41/2 x 21/2 x 9 high 
Suppóed less fluid E4 each P &P C1 75 

LOOK AT THESE PRICES 
BURROUGHS 9 digit PANApjEX numeric display. 7 segment 
0.25 digits with red bezel, it h data. 5 ea. P &P 30p. 
MINIATU NIX TUBE type ITT 587. Digit size 0.5' . 

- ed. 50p each Op. 4 for £1.75. ' . P 35p. 
RANSFORMERS 115V AC input. Secondary IV and 2.6V 

10VA. 50p ea. P &P 50p. 
CA . r MENTS type 

r74 with Data £1.60 ea. P &P 20p. 
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 £2.45 ea. P &P E1 50. 
SNAIL BLOWER 110V AC 500 MA. Brand new by Airflow 
Developments. Quiet and very good looking. E2.50 ea. P &P E1 
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 10p. 
CLARE REED RELAYS 24V DC Coil. Single pole make. Size 
11/4 x 7/ 16 x 7/16 at 25p ea. P &P 10p. 
ROTRON CENTAUR FANS. Size 4.5 x 4.5 x 1.5 115V 5 
blade. E4 ea. P &P 75p. 
Min. PLUG -IN typo 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. 1 1 5V 50HZ Input single phase. 1 / 12th 
HP; 1.450 rpm: on silent mount As new £2.75 ea. P &P £1.75 
PYE DYNAMICS THICK.FILM 1 MHZ Clocking Osc. 5V 
supply. Size 19 x 25 x 6mm Drives one TTL load. 72p 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 E12. 
BROOKE CROMPTON & PARKINSON extractor fan assem- 
bly 240V operation Only £1.75. Carr £3 25. 
MAGNETIC DEVICES. Plug -in RELAYS 240V AC 3 -pole cio 
Heavy duty 10 amp. Complete with base Ex brand new 
equipment. NOT USED 3 on sub assembly £2.50. P &P E1 or 
E1.25 ea. P p 
SMALL INS TRANSFORME 240V Pri. 12V 100MA sec 
60x40x42 P. 
G.I. BRIDGE RECTIFIER type W01 (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 IF strip 10.7MHZ. £3.50 ea. 
LP1179 FM front end with AM tuning and 87.4MHZ to 

1 04.5MHZ 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 E1 25 
GENERAL ELECTRIC OPTO- ISOLATORS type H15VX504 
65p ea P &P 15p 10 for £5. P &P ,21 

MINIATURE REED SWITCHES 9p ea P &P 15p. 
ROTARY SWITCHES. 250V 10A 10p ea P &P 15p 
LEDEX ROTARY SOLENOIDS 115V DC No switch assembly 
25p ea. P &P 25p. 
POTTER & BRUMFIELD TIMER RELAYS 24/48V Heavy 
duty 2 pole e: 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 £1.50. P &P extra 
AUDIO AMPLIFIER BOARD. Size 41/2 x 21/2. Output pair el 
TIP31s Circuit supplied. E1.50 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 6r/e x 2;51x VA ONLY £4.25 ea. P &P 
50p - -- - -_. 
FOR THETDU BUILDER, tubèld2 -13GH 23 x 1 7cm at £12. 
Basatonnections supplied. Limited qua of 35RO - 20ma 
lwbp - can be changed to ASC1 1 code ( hours' simple work 
and E10 parts) OUR PRICE EXCLUDI PARTS REQUIRED 
£70 ea. Ex Ministry Teletype Punchés level 110 char per 
sec £50 each 

A LARGE QUANTITY OF MISCELLANEOUS TEST GEAR - CHASSIS UNITS. ETC.. ON VIEW AT LOW COST 
Or.... x.2. Excess postage ratunueu. Unless stated - please add E3.25 carriage to all units. / 

VALUE ADDED TAX not included in prices - ods marked with a 121/2 % VAT, otherwite 
Official Orders Welcomed. Gov./ Educatio s., Authori -+ otherwise Cash with Ord 

Open 9 stn. t..m.. Mon. 

IC HI I 111.T -± 
7/9 ARTHUR ROAD, READING) BERKS (near ethnical College, King's Road). Tel: Reading 582605 

_ 

I,L. -ttkt 
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HIRD - BROWN 
ELECTRONICS LTD 

LEVER STREET 

BOLTON 

LANCS. 

i Came a«d yeÇa nea deae 
in e0 .00 IVI 

ECall xpress 
and 

Msail 

e 
Order 

us 9 -5.3 
Tel. orders 

Mon -Fri 
on 

9 -5 
credit 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 SEMICONDUCTORS. A very small selection from 
our vast s tocks, please enquire about devices not listed.) 
2N697 0.31 2N3402 0.45 2N403u 0.72 2N5190 0.65 ACV ; 1.00 BC171B '0.17 
2N698 0.40 2N3414 0.18 2N4058 0.62 2N5210 0.38 4CY22 U.65 BCt72C 0.15 
2N700 0.28 2N3415 0.10 2N4059 0.17 2N5220 0.15 ACY30 0.60 BC173C 0.17 
2N914 0.38 2N3416 0.21 2N4060 0.22 2N5225 0.16 AD150 3.10 BC177 0.22 
2N929 0.37 2N3417 0.25 2N4061 0.19 2N5232 0.22 AD161 1.00 BC1788 0.35 
2N930 0.37 2N3439 0.85 2N4062 0.20 2N5245 0.37 40162 1.00 BC179B 0.25 
2Nn31 0.32 2N3441 0.92 2N4121 0.27 2N5248 0.14 AF106 0.60 BC182A 0.12 
2N1303 0.10 2N3442 1.45 2N4122 0.27 2N5293 0.44 AF109 0.82 BC1821 0.15 
2N13050.80 7N3565 0.25 2N4123 0.19 2N5294 0.44 AF114 0.70 BC183A 0.12 
2N1501 0.35 2N3566 0.25 2N4124 0.19 2N5401 0.44 AF115 0.70 BC183LA 0.15 
2N1613 0.30 2N3567 0.25 2N4125 0.19 2N5416 1.65 AF118 0.70 BC184 0.12 
2N1637 0.72 2N3638 0.17 2N4126 0.19 2N5447 0.16 AF124 0.70 BC184L 0.15 
2N1890 0.30' 2N3639 0.38 2N4235 1.35 2N5448 0.16 AF139 0.75 BC205 0.17 
2N1893 0.30 2N3644 0.40 2N4236 1.65 2N5449 0.20 AF200 1.30 BC212A 0.16 
2N1991 1.10 2143662 0.25 2N4237 1.65 2N5457 0.35 AF201 1.30 BC2I2LA 0.13 
2N2193 0.50 2N3663 0.29 2N4240 1.70 2N5458 0.35 AF239 0.70 BC2138 0.15 
2N2194 0.42 2N3702 0.14 2N4250 0.28 2N5555 0.65 41240 1.2S BC213LA 0.17 
2N2217 0.55 2N3703 0.14 2N4266 0.32 2N6109 0.55 0279 0.118 BC214 0.17 
2N2218 0.35 7N3704 0.14 2N4284 0.38 2N6122 0.44 AF280 0.95 BC214L 0.15 
2N2219 0.38 2N3705 0.14 2N4286 0.32 2N6123 0.48 ASY28 1.30 BC2378 0.15 
2N2221 0.25 2N3706 0.14 2N4287 0.22 2146124 0.45 ASY55 0.70 8C238B 0.13 
2N2222 0.25 2N3707 0.14 2N4288 0.22 2616125 0.47 eC107 0.15 BC239C 0.17 
2N2270 0.49 7N3708 0.12 2N4292 0.27 2N6788 0.50 BC108 0.15 8C256A 0.29 
2N2368 0.27 2N3709 0.12 2N4302 0.31 25702 3.30 8C109 0.16 BC257A 0.18 
2N2369 0.27 2N3710 0.12 2614303 0.33 25703 3.95 BC113 0.22 BC258B 0.24 
2N2483 0.30 2N3711 0.12 7N4342 0.60 40232 0.60 BC114 0.22 BC2598 0.19 
2N2613 0.90 2N3712 1.39 2N4401 0.20 40311 0.55 BG115 0.22 8C261A 0.25 
2N2646 0.80 2N3714 1.55 2N4402 0.20 40316 0.95 BC116 0.21 8C2628 0.26 
2N2848 1.10 2N3716 1.70 2N4403 0.20 40363 '1.45 BC118 0.22 BC2638 0.29 
2N2904 0.31 2N3794 0.21 2N4822 0.83 40389 0.70 BC135 0.22 BC2648 0.65 
2N2905 0.31 2N3819 0.36 2N48701 0.58 40408 0.82 BC136 0.21 BC3078 0.16 
2N2906 0.25 ,2N3820 0.39 2N4871L 0.51 40440 0.70 BC137 0.22 eC3088 0.16 
2N2907 0.25 2N3821 0.95 2N4898 1.55 40512 1.70 BC138 0.44 BC309C 0.16 
2N2923 0.17 2N3827 0.27 2N4901 1.65 40594 0.87 BC140 0.30 BC327 0.22 
2N2924 0.17 2N38544 0.30 2N4902 2.20 40595 0.98 8C141 0.32 BC328 0.20 
2N2925 0.19 2N3855 0.30 2N4903 2.75 40573 0.80 BC142 0.32 BC337 0.20 
2N3011 0.37 2N38564 0.19 2N4904 1.85 AC126 0.48 8C147 0.13 BC414 0.17 
7N3020 0.75 2N38584 0.20 2N4905 2.40 AC127 0.48 BC/48 0.15 BC415 0.16 
2N3053 0.25 2N38594 0.22 2N4920 0.83 AC128 048 BC149 0.15 BC416 0.17 
243054 0.72 2N3860 0.18 2N5086 0.30 AC151 0.43 BC153 0.30 BC547A 0.13 
2N3055 0.75 2N3866 1.95 2N5087 0.30 AC152 0.54 BC154 0.30 BC5478 0.13 
2N3108 0.75 2N3901 0.30 2N5088 0.30 AC153 0.59 BC1574 0.15 BC548 0.13 
2N3133 0.50 2N3904 0.18 2N5089 0.30 AC153K 0.59 8C1588 0.15 BC549B 0.14 
2N3242 0.68 2,13905 0.18 2145129 0.62 AC176 0.54 8C1595 0.17 BC558 0.13 
2N3250 0.36 2N3906 0.18 2N5130 0.22 AC176K 0.90 8C160 0.33 BC559 0.15 
2N3301 0.45 2N3962 0.95 2%5131 0.22 AC187 0.50 BC1678 0.13 8CY54 2.40 
2N3302 0.39 2N4031 0.55 2N5137 0.22 AC187K 0.65 BC168B 0.13 BCY56 0.27 
2N3392 0.17 2N4032 0.65 2N5143 0.22 AC188 0.54 BC169B 0.13 BCY70 0.21 
2N3394 0.17 2N4033 085 2N5180 0.58 AC188K 0.65 BC1108 0.19 BCY71 0.26 
2N3397 0.19 ALL PRICES NOW INCLUDE VAT CORRECT AT 6.8.78 8CY72 0.18 

Our range covers over 8,000 items. The largest selection in 
Britain. Top 200 ICs. TTL, CMOS & LIN EARS -- MICROPROCESSOR SUPPORT CHIPS 4 

2 E3.83 
21022 E1.64 
2111-2 £3.63 
7112.2 £3.63 
2107 1E8.47 
2116 E36.56 

íp2A0 E8.10 DMIeTLA595SUE1 36 
52040 E11.00 DM81L596 E1.36 
27080 E13.00 0M811597 E1.36 
2716 E40.00 0M811598 E1.36 

VAT INCLUSIVE PRICES 
8154 RAMI Ochip E8.83 

MICRO CHIP% 
SC MPI E12.96 
SC MP11 210.80 
6800P 216.98 
8O804 £7.42 
57109 (12.75 
57180 210.25 
57181 210.25 

CONVERT TV SET TO AY3 

VDU 
The new CRT control chip from Thomson CSF 
SFF96364 Convert your TV set into an electronic VDU - 16 Imes x 64 characters - requires RAM character 
generator and little else for a basic VOL/ 
vailable as chip or lull display card N EW Full cu or control. 5 volts TTL corn. 
petible!sline erase, lull card includes CHIP El 7 20 
UART Modem. Char, gen. etc Comp FULL CARD 
video out from encoded keybd in 

C 1 5 1 

LEDS + OPTO _77:11111) 
LEDS Red Gr Yell 

1 Umm HT £1.55 
14mm HT 21.57 
18mm HT 8185 

18 .19 .19 

20 .20 .20 

40 .40 .40 
£0.55 
E1.45 

Onio coupler (1.56 
Fu11 ranye t ll.no n o,,, 78 cataloyn, 

8080 
SUPPORT 

£4.58 
£5.85 
23.10 
22.60 
22.60 

211.38 
£4.50 
£8.27 
£8.99 
£8.18 

9224 
8229 
33212 
8216 
8226 
8253 
8254 
9255 
8250 
8251 

EXTRAS 
MM5303 £685 
MM53117 E13.69 
DM8678 E15.40 
4832513. E8.75 

1013 TMS6011NC E5.35 

TRIALS plastic 
ri..as 

4 amp 72p 16 ami. 
6 amp 77p 20 amp 
8 om,, 82p 25 amp 

;2 3,11,1 93p 
THYRISTORS plat, uuwe, 

4 .unlit 8 amps 12 amps 
100,138 100x o4/ 1 OOv o 63 
200v o 44 200v n 54 200v o 70 
400, u 54 400v a 68 400v o 90 

indcd Texas qunigv produr 

4 MAIL ORDER * 
Express service on all 
orders - please add 
40p for p&p to all 
orden. Telephone 
orden on credit carda 
E10.00 minimum. 

"'` 
DIL SKTS 
Low prolte IC sto. 
8 ren 15p 22 pin 30p 

14 pm 16p 24 pm 35p 
16 pm 18p 28 /tin 45p 
19 r5n 27p 40 pin 55p 
FULL RANGÉ OF 

D.ocles 
Re5 stors Cables 
Plugs skts CaSeS 
M,t In our new 

C ncks ialalogue 

pack 400v 10220 

93p 
21.87 
22.20 

NEW 1978 
CATALOGUE 

aged 
range of quality 

mpanents Iron Iranch,sed suppliers 
, atable m UK All VAT inclusive 
nxes Over 8 000 line items plus toms 

e 45p post paid or 35p to callers at 
7 of our four branches 

www.americanradiohistory.com
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U.K. RETURN OF POST MAIL ORDER SERVICE, ALSO WORL 

BSR HI -Fl AUTOCHANGER 
STEREO AND MONO £21.50 hrst el 

Plays 12 , 10 or 7 records, + 
Auto or Manual. A high quality , 
unit backed by BSR reliability s 
with 12 months' guarantee. A.C. 
200/250V. s. Size 1 rd 
3 speeds. Above motor board 
33/4in, 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 El 

NEW BSR SINGLE PLAYER £19.95 
Model P182 3- speeds flared aluminium turntable. Post El 
"S" shaped arm, cueing device, stereo ceramic cartridge 

B.S.R. Budget Autochanger with stereo 
cartridge, plays all size records £12.95 
HEAVY METAL PLINTHS 
With P.V.C. Cover. Cut out for most BSR £6.50 
or Garrard decks. Silver grey finish. Post El 50 
Model "A" Size 121/2 x 143/4 x 7' /ein. 
Model "B" Size 16 x 13% x lin. £7.50 
Extra large plinth & cover, teak wood base. 
Size 20 x 171/2 x 9in, £18.50. Shop callers only 

BSR SINGLE PLAYER 
with 

replacement 
and 

disco deck 
with cueing device and stereo 
ceramic cartridge. 3 speeds. 
Large turntable, modern design 

£17.50 Post El 

ELAC HI -FI SPEAKER 
SLAG 

8in. TWIN CONE - 
Large ceramic magnet. 50- 16,000 c /s. 
Bass resonance 40 c / s IÍ . 
8 ohm impedance 
10 watts. RMS. £5.95 Post 35p 

SMITH'S CLOCKWORK 15 
AMP TIME SWITCH 
0-6 HOURS £3.30 Post 35p 
with pole two -way. 

Will replace 
mounting / 

with lining 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 x 7 / in -45p. 

GARRARD AP76 SINGLE £27.50 
RECORD PLAYER Post E1 

3 -speed balanced arm, semi -transcription unit. 

GARRARD BUDGET £14.95 
AUTOCHANGER Post El 
3- speed, stereo cartridge. 

VOLUME 
CONTROLS 

510 to 2MQ. LOG or LIN. L/S 
35p. D P Epp. STEREO L/S 
85p. D. P, £1. 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 18p. 
OUTLET BOXES 50p. 
300 ohm FEEDER Sp yd. 

ELAC 9 X Sin HI -FI £3.45 
SPEAKER TYPE 59RM post 35o 

This famous unit now available. 10 watts. 8 ohm 

E.M.I. 131/2 x 8in. SPEAKER SALE! 
With tweeter and . Ditto 
crossover. 10 watt. 15 watts. 
3 or 8 ohm. 8 ohm. 

£7.95 £10.50 
Post 45p Post 65p 

With tweeter and 
crossover. 
20 watt. 
Flux =11,000 gauss. Post 75p 
8 or 15 ohm. 20 to 20,000 c.p.s. 

Suitable Bookshelf Cabinet 
Teak finish. For EMI 13 e 8 speakers. 

£11.50 

£8.50 
Post El 00 

THE "INSTANT" BULK TAPE ERASER 
AND HEAD DEMAGNETISER. Suitable for 
cassettes, and all sizes of tape reels. A.C. 
mains 200/250V. Leaflet S.A.E. £`4.95 
Will also demagnetise small tools 

Post SOp 

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; 10 x 7- £1.55; 12 x 8- £1.70; 14 x 9- £1.90; 16 x 

6- £1.85; 16 x 10- £2.20. ANGLE ALI. 6 x 3/4 e 3/4in -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 -94p; 12 x 12-£1; 16 x 10- £1.16. 
ALI BOXES IN STOCK. MANY SIZES 
VARICAP FM TUNER HEAD with circuit & connections 
£4.95. 
TAG STRIP 28 -way 12p. 
TAPE OSCILLATOR COIL. Valve type. 35p. 
BRIDGE RECTIFIER 200V PIV 1/2 amp 50p. 8 amp E2.50. 
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 £2.50. 
SONOTONE stereo £2.00. ADASTRA magnetic ES. 
WIRE -WOUND RESISTORS 5 watt. 10 watt, 15 watt 15p 

R.C.S. SOUND TO LIGHT KIT Mk. 2 
Kit of parts to build a 3 channel sound to light unit 
1.000 watts per channel. Suitable for home use £ 1 7 Easy to build. Full instructions supplied. Cabinet £4. 

Post 357 Will operate from 20MV to 100 watt signal. 

R.C.S. LOW VOLTAGE STABILISED 
POWER PACK KITS 
All parts and instructions with Zener diode. 
printed circuit rectifiers and double wound t+ 

.7 
n 5 

mains transformer. Input 200 /240V a.c. L. 
Output voltages available, 6 or 7.5 or Post 45p 
9 or 12V do up to 100mA or less. Size 3 x 21/2 x 11/2in. 

Please state voltage required. 

R.C.S. POWER PACK KIT £3.35 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 500 watts AC mains Post 35p 

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 

MAINS TRANSFORMERS ALL POST 75p 
250- 0-250V 70mA, 6.5V, 2A E3.46 
250- 0-250V 80mA. 6.3V 3.5A. 6 3V to E4.60 
350.0.350V 80mA. 6 3V 3.5A, 6.3V lA E6.80 
300- 0 -300V 120mA, 2 x6 3V 2A C T . 51/ 2A £8.SO 
220V 45mA. 6 3V 2A £1.76 
HEATED TRANS 6 3V 1/2 amp £1.00 
Ditto 3 amp £1.71 
GENERAL PURPOSE LOW VOLTAGE Tapped outputs 
2 amp. 3. 4. 5, 6, 8 9, 10. 12. 15. 18, 25 and 30V E5.30 
lamp 6.8.10 .12.16.18.20,24.30.36.40.48.60 £5.30 
2amp 6.8.10 .12.16,18.20,24.30.36.40,48.60 E5.50 
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 £1.00 20V. 40V. 60V lamp E3.50 
12V. 750mA E1.30 12V. 300mA E1.00 
20V 3amp 42.45 10V. 30V, 40V. 2 amp E2.75 
30V 5 amp and 17V-0.17V. 40V, 2 amp £2.95 

2amp E3.45 20V. 1 amp E2.20 
O. 5. 8. 10, 16V, 'h amp E1.95 20V- 0 -20V, 1 amp £2.95 
9V. 3 amp £2.75 30V- 0 -30V. 2 amp £7.00 
24V. 3 amp + 48V, 'h amp £3.50 2 of 18V. 6 amp. each E9.00 
30V. 2 amp E3.00 12.0 -12V. 2 amp £2.95 
30V, 11/2 amp E2.75 9V. 'A amr E1.30 

AUTO TRANSFORMERS. 115V to 230V or 230V to 115V 150W E5.00 
250W E5.00. 400W E7.00 500W E8.00 
FULL WAVE BRIDGE CHARGER RECTIFIERS. 
6 or 12V outputs, 2 amp 76p. 4 amp E1.25 
CHARGER TRANSFORMERS 1'h amp E3.50 
4 amp E5.10 
12V. 11/2 amp Half Wave Selenium Rectifier 25p 

BOOKSHELF - 

SPEAKERS 
Teak or White 
13 X 10 X bin. approx. 
50 to 14.000 cps, 
10 watts rms. 4 ohms. 

£16 pair Post El .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. 21/2 

metres of strong lead 
already fitted with phono 

;t plug is supplied. 
Full Range 
Frequency Response !44, -,Q 

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 82p; 3000mF 25V 47p; 50V 85p. 
3900mF 100V £1.60.4700mF 63V £1.20. 2700mF / 76V £1. 
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 10pF, 30pF, 50pF, 5p. 100pF. 150pF, 15p. 
CERAMIC, 1 pF to 0.01mF, 5p. Silver Mica 2 to 5000pF, Sp. 
PAPER 350V-0.1 7p; 0.5 13p; 1mF 150V 20p; 2mF 150V 
20p; 500V -0.001 to 0.05 12p; 0.1 15p; 0.25 25p; 0.47 35p. 
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. 
1200F TWIN GANG, 50p; 365pF TWIN GANG, SOp. 
NEON PANEL INDICATORS 250V. Amber or red 30p. 
RESISTORS. 100 to 10M. '%W. 'hW, 1W, 20% 2p; 2W, 10p. 
HIGH STABILITY. 1/2W 2% 10 ohms to 1 mac.. 12p. 
Ditto 5 %. Preferred values 10 ohms to 10 meg.. Sp. 

ELECTRO MAGNETIC 
PENDULUM MECHANISM 

.1 5V do operation over 300 hours continuous on SP2 
battery, fully adjustable swing and speed. Ideal displays. 
teaching electro magnetism or for 
metronome. strobe, etc. 95P Post 3Op. 
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BAKER MAJOR 
ar +. . 

- 
-.1 

.. - 

12" £16.88 
Post El 00 

30- 14.500 c /s, 12in. double cone, 
woofer and tweeter cone together 

y with a BAKER ceramic magnet 
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, 
baffle J crossover, £20.52 
and mstructons Post El 60 each 

Please state 4 or 8 or 16 ohms 

BAKER "BIG- SOUND" SPEAKERS. Post E1 each 

'Group 25' 'Group 35' 'Group 50/15' 
12in 12in 15in. 
30W £12.96 40W £15.12 75W £28.08 
4 or8or16 ohm 4or8or16 ohm 8or16 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 

EQUALITY. £ 22.68 
MASSIVE CERAMIC MAGNET L Post El 60 
WITH ALUMINIUM PRESENCE CENTRE DOME. 

TEAK VENEERED HI -FI SPEAKERS AND CABINETS 
For 12in, or 10in. speaker 200 3x12in. £14.50 Post E2 

For 13x8in. or 8in. speaker £8.50 Post El 
For 6' /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. 

R.C.S. 100 watt.......... 

VALVE IM 
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 E16.50 Price £99 cart E2.50 

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. £2.20. 
LOUDSPEAKERS P.M. 3 OHM 7x4in E1.50; 61/2in,. £1.80; 
8x5in £1.90; 8in.. E1.95. 
SPECIAL OFFER: 80 ohm. 21/41n.. 23 /.in., 35 ohm, 3in.. 
25 ohm, 2' /sin., 3in.. 5x3in 7x4in., Bohm. 21/2in., 3in., 31/2in., 

5in.. 15 ohm, 3' /21n. die, 6x4in., 7x4in.. 5x3in., 
3 ohm.. 2' /2in., 2%in.. 31/2in., 5in. dia. £1.50 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 63/4 x 43/ x 2in. £1.50 

BAKER 150 WATT 
PROFESSIONAL 
MIXER AMPLIFIER 
All purpose transistonsed. 
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. r 
Guaranteed. Details SA. E. £85 El.50carr. 

100 WATT DISCO AMPLIFIER 
volume, treble, bass controls. 500 M.V or 1 volt input. £59 Four loudspeaker outputs 4 to 16 ohm. All transistor 

GOODMANS COMPACT 
12 -INCH BASS WOOFER 
Standard 12in 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 p s. 

£9.95 each Post El 

ALUMINIUM HEAT SINKS. FINNED TYPE. 
Sizes 61/2 x 4'/2 X 2'/e 95p. 61/2 x 2 x 21/4 65p. 
BALANCED TWIN RIBBON FEEDER 300 ohms. Sp yd. 
JACK SOCKET Std. open- circuit 20p, closed circuit 25p; 
Chrome Lead -Socket 45p. Mono or Stereo. 
Phono Plugs Sp. Phono Socket Sp. 
JACK PLUGS Std. Chrome 30p; Plastic 25p; 3.5mm 15p. 
STEREO JACK PLUG 30p SOCKET 25p. 
DIN SOCKETS Chassis 3-pin 1Op. Spin 10p. 
DIN SOCKETS FREE 3-pin 25p; Spin 25p. DIN PLUGS 
3-pin 25p; 5-pin 25p. VALVE HOLDERS, 10p; CANS 10p. 
TV CONVERGENCE POTS 15p each 
Values = 5. 7, 10, 20. 50, 100. 200, 250, 470. 2000 ohms. 

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 each or £8 pair. Post 50p 
a. 

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD£ CROYDON 
Open 8 -6. Wed. 8 -1. Sat. 9 -5 (Closed for lunch 1.16 -2.30) 

Radio Books and Components Lists 20p. (Minimum posting charge 30p. ) Cash prices include VAT. (We accept Access or Barclaycard. Phone your Order) Tel. 01 -884 1665 
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TRANSISTORS 
Orrice lo 100 

0CY 20 120 27.00 
AST N .90 65.00 
BC 107 .80 1.0o 
tic 118 1.10 9.00 
1C 132 .95 8.00 
IC 147 .80 650 

BC 149 .80 950 
BC 2048 .80 690 
BC348 1 D 8.08 
BC 351 1.00 7.50 
60 131 30 29.00 
BO 695A 50 4200 
BD 6960 50 42.00 
BF 185 40 20.00 
Bf 324 .30 2900 
80 106 I .00 72.00 

15205 1 .00 115.00 
'80 208 I .00 120.00 

OC 200 .00 50.00 
'ZfA 2128 1.10 9.00 
°ZTA 302 1.00 8.00 
°ZT0 502 1.10 9.00 
214930 1.60 1200 
N264 BAO 60.00 

'2143703 .80 6.50 
'203705 .80 950 

Diodes 
Device 10 
AA 119 60 
By 127 90 
1544 45 
15 940 40 
1S941 40 

Unser I.C.. 
Device 1 

741 8P DIL 10 
555 8P DIL 26 

100 
4 00 
8 00 
3 00 
250 
2 50 

10 
1 70 

2 40 
Ram 

Desks 1 10 
2102 -2N 1 40 1000 

Cepecito,. 
Device 10 100 
001 25 Disc 50 350 
0 01. 30 Disc 55 3 50 
0 1 200 Radial 

70 5 50 
0 1 ' 600 Anal 60 4 00 
0 68. 100 Radial 

70 5 50 
2 2; 100 Radial 

80 6 00 
Pak 5 68 6 Tam 90 7 00 Hone. P,.aet 

100. 250 An vi Axial Dece 10 100 Gen purpose diodes 
3 20 24 00 1 Megohm 0 25W including 1 S44, 15941. 

680: 25 Anal 1 80 14 00 Bo etc E2 50 
Min order E2 P &P 25p VAT please add 8% except those marked' which are 12.5% 

E.port wholesale and manufacturers enquiries welcome 

DigitN I,C.. 
Taus 

Device 10 
74100 2 40 
74104 2.70 
74173 4 90 
741_74 4 30 
74191 14 50 

Fairchild 
9000 5 90 
9002 3 00 
9016 360 
9304 1200 
9308 2500 
9309 10 00 
9311 21 00 
9316 1800 
9322 10 00 
9324 16 00 
9601 8 50 
933 3 20 
936 3 40 
946 3 30 
962 3 00 
9099 7 00 

W/W Resistors 
D owse 10 100 
2 5W Axial 90 6 50 
5W Radial 80 6 00 
10W Axial 80 6 00 
15W Radial 85 6 00 

B argain Peke 
MI items new 

e nd nuked 
.Pak 1 

100 Gen purpose transis- 
tors including BC 149. 
2143703. etc E5 
Pak 2 
20 transistors including BD 
131. BD 695A. etc E5.50. 
P ak 3 
100 mixed wrw resistors 
including 2.5W. 5W 1044, 
etc E3 50 
Pak 4 
100 off 74 series with pre- 
formed pins including 
7410 7430, etc. E4. 

K &A DISTRIBUTORS 
52 Berkey Road, System, Leicester LE 7114F. Tel 0533 609391 
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New Style Instrument 
Cases 
New Style Elegant 
Instrument Cases 
In anodised aluminium 
with black vinyl top and 
bottom. Gives a 
professional finish to 
your assemblies. 

Height Width 

83/4 12 161/2 

3 £4.72 £5.97 £7.68 
41/2 £5.62 £6.00 £8.89 

6 £6.85 £8.38 £10.42 

All depth 9" 

DAWES 
ELECTRONIC 
121 Dawes Road, London SW6 

Add 80p for p &p; do not add VAT Tel: 01 -381 3975 
WW -123 FOR FURTHER INFORMATION 

PORTABLE TEST EQUIPMENT BY 

nombrex 
MODEL 41 

R.F. SIGNAL GENERATOR 
* 150 KHz -220 MHz on fundamentals 
* Overall accuracy - 21/2% 
* Modulation variable depth and frqcy. 
* XTAL oscillator calibrator checks 
* £60 + VAT & Carriage 

MODEL 40 

WIDE RANGE AUDIO GENERATOR 
* 4 ranges 10Hz -100 KHz 
* SME and square wave output 
* Dual calibrated attenuator 
* Stabilised output level IV 
* £46 + VAT & Carriage 

NOMBREX Ltd. Marsh Lane, Chudleigh, Newton Abbot, Devon. Tel. 852309. 
Capacity /Resistance Bridges - Inductance Bridge - Stabilised Power Supplies 

WW - 127 FOR FURTHER DETAILS 

TV MONITOR KITS 
VISIONKITS 

gives you professional 
TV equipment in kit form 
for all data display and 
picture applications, pro- 
viding far superior results 
to converted TV 
receivers. 

Top quality monitors exactly as produced by one of today's leading manufacturers. All 
parts plus comprehensive assembly instructions supplied, along with full application 
notes 9" or 12" tube plus chassis kits are available with a separate printed circuit module 
kit to fit either size of tube 

SPECIFICATION 
Video -- Composae 1V ± 6d8 Input impedance 10K ohms 
Power - + 12 volts stabilised Current 1 amp 
System - 625 lines 50 fields and 525 lines 60 fields 
Video response to 10MHz 
Operating temperature -0 -50 C 

PRICE LIST: (Including VAT and inland postage and packing) 
9" tube and chassis kit 
12" tube and chassis kit 
P C module kit 
Ready -built 9" monitor 
Ready -built 12" monitor 
Mains power supply for 12" monitor (built) 

Please allow 21 days for delivery 
s. a for copy of application notes only 

Mail order only 

VISIONKITS 
9 Claymill Road, Leicester LE4 7JJ 

E45.00 
£45.00 
E55.00 

E150.00 
E150.00 
E40.00 

WW -100 FOR FURTHER DETAILS 

GHJ 
DEVELOPMENTS LTD. 
HIGH OUTPUT ELECTRO -MECHANICAL BUZZERS 

Operating Voltages 3 -9 volts D C Typical Output 110 db (A) at 1 ft 
Prices (ex VAT) 

I = 60 - 100 ma 

1 off 
90p each 

10 off 
80p each 

100 off 
65p each 

Supplied less bracket unless ordered 

T 
ü 

á 

TERMS 
Cash with order. 
Please specify working voltage 
required 

Add VAT at 8% 
P & Pkg add 30p to all orders under 
C10 

2Inni 

ELECTRONIC DEVELOPMENT ENGINEERS 
61 KIDMORE ROAD CAVE ASH RFADING RLIJ /l / 

PRECISION POLYCARBONATE CAPACITORS 
All high stability- extremely low leakage 

440V ac range 1 +- 10 %1 63V DC RANûr 
)4F L(mm) D tl each yF (Tol + +-2% +-5% 
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 10 226 1 52 1 08 
0.47 33 19 2.08 2.2 280 1 94 1 42 
0.5 33 19 2.24 4 7 400 2 72 2.24 
0.68 50.8 19 2.48 68 4 88 3 36 2.66 
1.0 50.8 19 2 64 10.0 694 4 68 3.56 
2 0 50.8 25.4 3.74 220 13.32 9 98 6.80 

TRANSISTORS. DIODES I C.a, Bntlge Rectifiers, Capacitors. Plugs & Snrkets. Vero. etc 
REStSTCilS: high 5t..O111ty. low noise, caroon hln, + -5% tol 'hW rä40 C 'h4170 C. E12 series 
only - from 2 2 ohm to 4 7M. All 2p- each 15(3'110 of any one value 95p' ,100 of any one 
value -:4.35- / 500 (may be mixed in 100's) =_8' i 1000 may be mixed in 10051 
SPECIAL DEVELOPMENT PACK; 10 off each value 2 2 ohm to 2 2M (730 resistors) -- 
6 50'each. 

PRESETS: 0 1W subrein skeleton presets - vertical or horizontal. 100 ohm to 1M 7p' each 
50. 5 /100 )22.50' / 500. ,.:40'/ 1000 Values may be mixed 

ZENER DIODES: 400mW + -5% 3V -33V 1W 3V3 -200V 

MARCO IHADING (Dept. W9) 
The Old School, Edstaaton, WEM, Shropshire 

Tel: WHIXALL 464 (STF 094872) 
(Props Mimcost Trading Ltd I 

WW - 120 FOR FURTHER DETAILS 
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A. R. DAVIES 
OFFER THE 

FOLLOWING 
COMPONENTS AT 

KNOCK-DOWN 
PRICES 

AP'ROX. 400 STABILISED POWER 
SUPPLIES 

100 SSORTED ELECTRIC MOTORS, AC 
AND DC 

1VARIOUS TRANSFORMERS 
VARIOUS FANS 

(VARIOUS BLOWER MOTORS 
i APPROX. 100 KEYBOARDS 

VARIOUS RELAYS 
VARIOUS CAPACITORS 
VARIOUS RESISTORS 

VARIOUS VALVE - 

VARIOUS TRANSISTORS 
VARIOUS CHOKES 

VARIOUS RECTIFIERS 
VARIOUS SWITCHGEAR 

THOUSANDS OF MECHANICAL UNITS 
FILTER UNITS 

MATRIX BOARDS 
FUSES AND FUSE HOLD 'S 

NUTS, BOLTS, SCREWS, SP'' INGS, 
WASHERS 

CORE STORES 
VARIOUS METERS 

VARIOUS PULLEY WHE, LS 
MAGNETIC CLUTCHE. 
PLUGS AND SOCKET. 

HYDRAULIC ACTUATO'S 
TAPE DRIVES 

PHOTO ELECTRIC CE LS 
MEMORY UNITS 

HYDRAULIC VALV S 

LAMPS & NEO 
TOGGLE SWIT 

SOLENO IS 

Open to the public, Sat., 2nd -Sat., 16th - 
Sat., 30th. All stocks listed above is only part 
of a huge rang f- eetnents and can be 
viewed at: 

R. DAVI 
28 ST. ALBAN'S ROAD 

CODICOTE 
NEAR OLD WELWY 

HER 

139 

Give for those who Gave 

Thousands of men and 
women who served in the 
Royal Air Forces have given 
their health or even their 
lives in the defence of 
Freedom and many of them 
or their dependants are now 
in need of help. 

Please assist by giving all 
you can for an emblem 
during WINGS WEEK or 
please send us a donation. 

PLEASE 
WEAR THIS EMBLEM 

DURING 

Wings Appeal 
in September 

+t, Royal Air Forces Association, 43, Grove Park Road, London, 
! W43RU. 

( Incorporated by Royal Charter and registered under the War 
Charities Act 1940 and Charities Act 1960). 

Are you 
legal, deren 
honest and 

truthful? 

Advertisers have to be. 
The Advertising Standards Authority. 

Write to I he Advertising Standards Authorile 
IS I/ RIdgmounl Street. London WCIL /AW 
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Appointments 
Advertisements accepted up 
to 12 moon Monday, Sep- 
tember 4 for the October 
issue, subject to space being 
available. 

DISPLAYED APPOINTMENTS 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 he addressed to the Box Number in the 
advertisement. c/o Wireless World, Dorset House, Stamford Street;.Lottdon SE1 9LU.) 
PHONE: Barry Leary on 01 -261 8508 
('lussified Advertisement Rates are currently zero rated for the purpose orVÀ.T. 

Senior Test Equipment Engineers 
Everything leads to Europe's 

most advanced electronics complex 
No matter what it is you're looking for in your career - prospects 
for promotion -a broad spectrum of advanced products to work 
on - highly sophisticated ATE systems -a high level of personal 
involvement - job satisfaction -a chance to do things in your 
own way - an established, friendly team atmosphere - you'll find 
it all at Pye Telecommunications in East Anglia. 
Opportunities exist for suitably qualified and experienced men 
and women at both Haverhill and at our new E7 million 
manufacturing and laboratory complex at Cambridge, one of the 
most advanced facilities in Europe. 
You will be working in the company of some of the country's 
leading electronics specialists, with a range of highly 
sophisticated ATE systems, writing programmes and designing 
interfaces to cover mobile and fixed UHF /VHF two -way 
radio systems. These will include computer -based inter -active 
systems, such as digital signalling, encoders /decoders, speech 
synthesis and data display. 
If you're qualified to HNC /HND or Degree level, and have up to 

2 years' related test equipment experience, then we'd like to 
hear from you. 
We're offering highly competitive, negotiable salaries and first 
class benefits, including a generous relocation package 
covering all major expenses. Cambridge is an extremely 
attractive city, offering excellent sporting, recreational and 
cultural facilities and a wide choice of reasonably priced 
housing, both to rent and to buy. And at Haverhill you will be 
eligible for local authority housing under the key- worker scheme 
Please write giving brief details of 
qualifications and experience to 
date to:- 
Peter Simpson, Chief Test 
Equipment Engineer, Pye 
Telecommunications Ltd., 
St. Andrews Road, Cambridge, 
CB4 1 DW. 
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tÉPyeTelecommunications Ltd 

A member of the Pye of Cambodge Group 
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ELECTRICAL & 

ELECTRONICS STAFF 

The Test House of the British Standards Institution at Hemel 
Hempstead have several vacancies within these Sections. 

Senior Electrical Engineer 
Responsible for the management of the Electrical Machines 
Laboratory which is engaged in the testing of Electro- Mechanical 
and Electronic equipment to recognised safety and performance 
standards, The products include office machines, portable tools 
and domestic appliances. 
Candidates should be Chartered Engineers, preferably with 
experience in a relevant industry. 
Salary Scale £5,260 - £6,874 inclusive of salary supplements. 
Ref. HHC/E/36/676. 

Senior Electronics Engineer 
Responsible for the management of the Electronics Laboratory 
engaged in the testing of Radio and TV Products to recognised 
safety standards. The applicants should be familiar with the 
requirements of BS 41 5 and IEC 65. The Senior Engineer is 
expected to attend the relevant technical committees and to liaise 
with clients. 
Candidates should be Chartered Engineers, preferably with 
experience in the radio and TV industry. 
Salary Scale £5,260- £6,874 inclusive of salary supplements. 
Ref. HHC/E/36/645. 

Electro- Medical Technicians /Engineers 
Several vacancies have arisen in this new laboratory for the 
testing and assessment of electrically operated medical 
equipment to British and IET specifications. The work is 
interesting and varied and offers opportunities to work in an 
expanding National Test House associated with advanced 
technology. 
Applicants should hold a Degree /HND /HNC in Physics or 
Electronic /Electrical Engineering and preferably have some 
experience of electro- medical equipment. 
Salary Scale Negotiable and dependant on relevant experience. 
Ref. HHC/E/36/675. 

The above posts are permanent and pensionable with five weeks' 
holiday for Engineer grades and four weeks for Technician grades. 

Please apply, quoting the appropriate reference number, to 

Personnel Department 
British Standards Institution 
Maylands Avenue 
Hemel Hempstead, Herts. 
Tel. (0442) 3111 

BRITISH 
STANDARDS 
INSTITUTION 

Li I 

1Irmi 
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ELECTRONICS 
TECHNICIANS 
When you see a good 
job advertised what 
do you look for next? 

Obviously, before you contemplate a change of job and 
possibly area you must weigh -up your present job 
prospects, pay and surroundings and measure them 
against those that have attracted you. 
Really that's all we want you to do NOW -we are confident 
that the combination of Marconi Instruments and its 
locations in St. Albans and Luton will persuade you to give 
very serious consideration to the appointments we have 
vacant. 

Job Satisfaction 
If you would like working for a successful - 

Company you'll like us-66% of our products 
ranging from microwave test equipment to 
automated test systems are exported. Unlike 
any other in the business we achieved the 
'double' in 1977 with the Queen's Award for 

both Exports and Technological Achievement -just two reasons 
why our people have every reason to be proud of their 
Company and its expertise. 

Housing 
The Hertfordshire /Bedfordshire area is 
probably one of the most picturesque of the 
counties surrounding London and contains 
some very reasonably priced housing both of 
the modern and rural varieties. The average 
family house is priced in the region of £16,000 
to £22,000. 

Schooling 
The family man will be particularly impressed 
with the local schools both Junior and Senior - 
modern, spacious buildings are the order of the 
day and individual successes are very 
encouraging. 

Sports and Social Activities 
For the energetic our own sports and social 
club is very active, particularly with the recent 
addition of a squash court. Golf courses, cricket 
and football clubs abound and for the less 
energetic many social activities are available. 

Local Amenities 
If you still have time on your hands you will 
enjoy a visit to the theatre in either St. Albans, 
Luton or Watford. The local Rep. is very well 
supported. 

All in all we can offer you a really worthwhile job, attractive pay, 
relocation and equally important, excellent local surroundings. 
Why not ring John Prodger, Personnel Officer, he lives locally 
and can give you first hand information about the jobs and 
surrounding districts. 

mi 
MARCONI INSTRUMENTS LIMITED 

Longacres, Hatfield Road, St. Albans, Herts. 
Tel: St. Albans 59292 or after 6pm and weekends 

St. Albans 30602 
15475) 

A GEC MARCONI ELECTRONICS COMPANv 
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Medical Design 

London c. £5,500 

Several opportunities offering satisfying and 
rewarding work. These appointments are with 
a newly- formed group designing a range of 
medical ultrasonic instruments. 

The posts offer an excellent opportunity to 
be "in at the start" with a small and friendly 
team, and to grow with the success of the 
operation whilst having the stability and back- 
ing of a major group. 

Ideally you will have several years' 
experience of the design of digital or analogue 
circuitry, but there are also vacancies for 
people with less experience. 

Our client offers excellent salaries, indivi- 
dually negotiable, plus the benefits and 
stability of a large company. 

For further information. please contact Mike 
Gernat, ref: MA8 

Computer Engineers 

c. £6,000 
PROJECT ENGINEERS 

-with previous project experience associated 
with electronic equipment, preferably on 
computer terminal equipment or data com- 
munications equipment. 

MANUFACTURING TEST 
ENGINEERS 

-experienced in electronic equipment pro- 
duction preferably concerning computer 
terminal equipment. 

SERVICE ENGINEERS 

-with several years experience in the 
servicing and repair of minicomputer (PDPII 
useful), microprocessor, video display and 
communications systems. 

For further information, please contact Mike 
Gernat, ref: ME8. 

The Micro World 
To £5,0004- Slough 

Step into the future - work with advanced 
micro -terminal technology 

LECTURLR 
CUSTOMER EDUCATION 

An opportunity to establish and design 
courses based on all company products, 
making you THE expert. 

DEVELOPMENT ENGINEER 
HARDWARE SOFTWARE 

A chance to design and develop improve- 
ments for existing and new applications - 

your ideas in practice. 

A year's digital experience, linked with an 
HNC or Degree in Electronic Engineering and 
possibly a knowledge of terminal or data 
transmission principles, could be your key to a 

new world. 

This rapidly expanding company offers 
excellent promotion opportunities, product 
training and a substantial benefits package 
including relocation expenses. 

For further information, please contact 
Geoff Aldridge, ref GA8. 

Quality Inspection 

Rickniansworth 

This is a progressive opportunity within a 

growing company for an inspector with 
experience of electronic and electro- 
mechanical components and sub -assemblies. 

Responsibility will be for the quality control 
of all inputs to manufacture. This will 'include 
the inspection of a range of items from PCt3s 
and components through to power supplies, 
minicomputers and terminals. 

Our key requirements for this post are 
experience and diligence: age is relatively 
unimportant. The post carries a first class 
remuneration package, which includes free 
life and sickness insurance, a good pension 
scheme and an achievement - related bonus. 

For further information, please contact 
Mike Gernat. ref. MD8 

a Technomar& 
Recruitment Cronsultauts 

5 -11 Westbourne Grove, London W2 Telephone 01 -229 9239 
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Post - Design Services 

International 
To £5,600 Herts 

An unusual and exciting appointment for 
either a Digital Designer seeking customer 
contact and overseas travel, or for a Mini- 
computer Service Engineer who wishes to 
retain mobility but is interested in problem- 
solving and design, 

. 

The job entails updating and modifying 
minicomputer -based systems to suit customer 
requirements and investigating and over- 
coming operating problems in close liaison 
with the user. This could involve, on average, 
perhaps one trip per month overseas - within 
Europe or further afield. 

Out client is a progressive, medium -sized 
company whose products have earned an 
international reputation. As a member of a 

small friendly team in which hard work is 

rewarded, you may confidently expect an 
excellent salary /benefits package. 

For further information, please contact Mike 
Gernat, ref: MC8. 

Digital Projects 

To £5,300 North -West London 

An excellent opportunity to join a multi - 

disciplinary team and use your creative skills 
to design and commission sophisticated pro - 

cessor based Production Control and 
Information Systems In addition you will be 

encouraged to master new skills and evaluate 
possible applications using the latest tech- 
no logy. 

This small but essential department serves a 

large company with several UK sites giving 
you project variety and a chance for occasional 
travel. 

With one year's design experience, coupled 
with an HNC or Degree in an Electronic or 
related er are exciting prospects 
for carreer advancement. 

The remuneration package is excellent, with 
regular salary reviews and attractive fringe 
benefits including removal expenses 

For further information, please contact 
Geoff Aldridge, ref: GCB, 

V 

Probe Advanced Engineering 
Rewarding opportunities at the forefront of 

technology for Test Technicians at all levels 

TEST SUPERVISOR c. £5,500 
If you have 4 years' Analogue and Digital 

test experience, and proven supervisory 
ability, this post offers you the opportunity to 
develop a useful new expertise while equip- 
ping yourself for future advancement: 
promotion, on merit, is a real possibility. 

You will be responsible for the smooth 
running of a team of 40 Technicians, 
their training ano work scheduling. 

TEST TECHNICIANS To £5,000 
With a minimum of 4 years' Analogue and 

Digital test experience, you could be working 
on varied and advanced systems gaining the 
right experience to improve your future 
prospects. 

These appointments are largely new ones 
due to the success and expansion of the 
company. It is based in North -West London, 
and offers an attractive benefits package, 
including housing assistance. 

For further information, please contact 
Geoff Aldridge, ref.' GD8. 

An Open Invitation 
Technomark invites you to discuss your 

career with our qualified consultants who 
understand your needs and ambitions. We 
offer you FREE and constructive advice on 
advancement opportunities and can bring a 

new dimension to your career. 
This advertising feature outlines only a few 

of the many and varied opportunities available 
to our candidates : many more are never 
advertised. 

If you have any questions regardingyour 
future - or the services offered by Technomark 
.- please phone us or complete this coupon 
sending it to our FREEPOST address 

My experience is in _ 

Management Sales 
Design Service 
Commissioning lest 

Name 

Address 

Phone 

`Technomark, 
ICc'c'ru1/lu it! ('un.17(ll,'ill 

FREEPOST, LONDON W2 4BR. Telephone 01 -229 9239 
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il 

Land a good job 
Your 

Radio Officer's 
qualifications 

can mean a lot 
here on shore 

m 

a 

Gll 

1 

1 

If you're thinking of a shore -based job. 
here's where you'll find interesting 
work, job security, good money, and the 
opportunity to enjoy all the comforts of 
home where you appreciate them most at home! 
The Post Office Maritime Service has 
vacancies at Portishead Radio and 
some of its other coast stations for 
qualified Radio Officers to undertake a 
wide variety of duties. from Morse and 
teleprinter operating to traffic 
circulation and radio telephone 
operating. 
To apply, 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 by a 

\ r1i1 

Commonwealth Administration or the 
Irish Republic. And, ideally, you should 
have some sea -going experience. 
The starting pay at 25 or over works out 
at around £4093; after three years' 
service this figure rises to around 
£5093. (If you are between 19 and 24 
your pay on entry will vary between 
approximately £3222 and £3732). 
Overtime is additional, and there is a 
good pension scheme, sick -pay 
benefits, at least 4 weeks' holiday a 
year, and excellent prospects of 
promotion to senior management. 

For further information, please telephone 
Andree Trionfi on 01 -432 4869 or write to her 
at the following address: ETE Maritime Radio 
Services Division (L690), ET17.1 .2, Room 643, 
Union House, St. Martins -le- Grand, London 
EC1A lAR. 

Post Office TcllccommIU_nIICCaltlloo nS 

tub wow 7141 

ELECTRONICS 
ENGINEER 

THE COMPANY 
We are a young company experiencing vigorous growth, full of 
good ideas and successful in putting these ideas into practical 
uses. 

We are now the dominant force in our original market area and 
have expanded into others. 
THE PRODUCTS: 
Our products are state of the art, well conceived and built with 
care. To back this up we pride ourselves on the service our 
customers receive. Our products include Traffic Monitoring 
Equipment, Data Loggers, through to OEM Single Board 
Microcomputers. 
THE JOB: 
This involves the design, development and debugging of 
microprocessor based products. The ability to work in an 
inventive and practical manner is essential. Knowledge of 
programming would also be an advantage. 
THE APPLICANT: 
This person will be qualified and hold a relevant degree, 
H.N.C. or H.N.D., although the emphasis is on ability rather 
than qualifications. A good salary is offered and the chance to 
grow with the company. 

IT'S YOU? Then for an interview write or phone Roy Tuthill 
(Technical Director) - 

Golden River Company Limited 
Telford Road 
Bicester (086 -92) 44551 
Oxfordshire 

184541 

R & D Engineers 

at senior and 

intermediate levels 
required to work on digital and cable television systems for the 
domestic and surveillance market. 

Engineers should hold a degree, 
tion and have some knowledge 
circuit design. 

Salaries will be commensurate 
experience. 

HNC or equivalent qualifica- 
of either HF video or digital 

with qualifications, age and 

Fringe benefits include a contributory pension, life assurance 
scheme, subsidised canteen. etc. 

If you are seeking an enjoyable position in R & D. write, giving 
full details of your career to date. or telephone Dr. G. O. Towler, 
B.Sc , Ph.D. (Manager), Research and Development Establish- 
ment, British Relay Ltd., Cleeve Road, Leatherhead, Surrey. 
Tel 76056 

8469 
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SULTANATE Of OMAN 
COLOUR TELEVISION SERVICE 

VERY GOOD SALARY 

FREE FAMILY PASSAGE 

NO INCOME TAX 

PAYABLE IN OMAN 

FREE FURNISHED 

ACCOMMODATION 

SPECIAL END OF 

CONTRACT BONUS 

WE PAY LOCAL 

EDUCATION FEES 

COMPREHENSIVE FREE INSURANCE. 

HEALTH DENTAL, ETC. 

We are recruiting on initially one year contracts and 
have vacancies for the following and other posi- 
tions. 

PROGRAMME STAFF 
- Production Director - Programme Director - Film Editor - Transmission Controller - Administration 

OPERATIONS STAFF 
- Sound Supervisor - Sound Dubbing & Mixing - Film Processing - Film Cameramen - T.V. Lighting /Cameramen 

ENGINEERS 
- Studio - V.T.R. - Telecine - Transmitters - Microwave -0 /B Van - Technical Administration 

ADMINISTRATION 
- Training Officer 

PLUS 
- Aerial Rigger /Mechanic - Electricians - Diesel Mechanic - Air Condition Technician 

Let us discuss with you your abilities for these interesting and important positions. 
Would previous applicants re- confirm their interest. 

Write or phone: Tony Owers, 01 -573 8333 

PERSONNEL & ELECTRONICS LTD. 
TRIUMPH HOUSE 
1 096 UXBRIDGE ROAD 
HAYES, MIDDLESEX UB4 8QH 

www.americanradiohistory.com
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Listening -in at 75 fathoms 
needs your kind of 

engineering experience 
Modern anti -submarine warfare relies heavily 
on detection devices su, :h as the sono -buoys 
manufactured by UEL Electronic Communi- 
cations Ltd that, after drop from an aircraft 
flying at up to 10,000 ft, deploy themselves 
automatically, lowering hydrophones to a 

pre - selected depth and raising a radio aerial 
so as to listen for tell -tale engine noises, 
amplify them and transmit the information 
back to submarine hunting aircraft. 
The company. part of the international Dowty 
Group, also manufactures and develops 
communication control systems and intercom 
units for civil and military aircraft, airborne 
emergency radios, and beacons for homing 
and rescue applications. Our latest protect is in 
the area of VHF radio where we are providing 
British Rail with a communication system 
between signal boxes and trains. Many of 
these systems need a high degree of ingenuity 
and the kind of engineering experience that 
maybe you can offer. In- particular we are 
looking for the following men or women: 

Electronic Development 
Engineers 
We are looking for men or women to loin a 

small team of Engineers and Technicians 
working on the design of analogue systems 
and circuits. Visits to trials may be necessary 

and opportunities might arise for visits to 
clients and suppliers. 
Applicants should be qualified to HND or 
preferably degree level with several yearn 
design experience. 

Senior Development 
Technicians 
We require men ar women to join project 
teams working on the design and develop- 
ment of analogue systems and circuits for 
prototype equipment. Will be responsible for 
building, testing and evaluating experimental 
equipment and for assisting with the develop- 
ment of analogue circuitry. 
Applicants, aged between 25 and 45, should 
hold City & Guilds Electronics, Radio & TV, 
or Telecommunications Certificates up to 
Part 1 or Intermediate level and have at least 
5 years' development experience, preferably 
involving government contracts. 

Test Technicians 
Our production department require additional 
male or female Testers with experience of 
radio or analogue circuits and test equipment. 
Candidates should have several years practical 
experience in this area with or without 
qualifications. 

We are offering attractive salaries, negotiable 
according to qualifications and experience 
plus a wide range of attractive large company 
benefits. There are good promotion prospects 
and generous relocation package is available 
where necessary covering all legal and estate 
agency fees, Building Society survey fees. 
viewing expenses, and a disturbance allowance. 

For further information and an application 
form phone or write to 
Mr Gavin Rendall, Personnel Manager, 
Ultra Electronic Communications 
Limited, 419 Bridport Road, 
G reenfo rd, 
Middlesex UB68AU. 
Tel: 01-578 0081 . 

Electronic Communications Limited 

Listening -in at 75 fathoms 
needs your kind of 

engineering experience 

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: 

Ministry of Defence 

Radio Technicians 
The Ministry of Defence has vacancies at RAF Henlow for 
Radio Technicians to work on the maintenance, fault diag- 
nosis, repair, recalibration and modification of radio com- 
munication, radar, and electrical and electronic test equip- 
ment. Applicants must be experienced technicians in the 
radio /electronics field. 

Starting pay according to age, up to £3, 700 a year (at age 25) 
rising to £4,252 a year. 

5 day week - 4 weeks paid holiday in addition to Public 
Holidays - prospects of promotion - pension scheme. 

Applicants must be United Kingdom residents. 

Write for further details to 

Officer Commanding 
Radio Engineering Unit 
Royal Air Force 
Henlow 
Bedfordshire SG16 6DW 

184241 
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A word to the wise 
About our advanced support engineering 
at Basildon 

In the field of electro- optics, we're leading lights in 
more ways than one. Our work covers the development and 
manufacture of a wide range of advanced equipment for 
ground based, airborne, shipborne and underwater 
surveillance, guidance and tracking systems. We're 
working on acoustics and optical projects and the technology 
employs sensors in the visual to IR band and data 
transmission links together with all the associated signal 
processing. 

It's a see all, hear all, and tell all environment and in 
our Electro- Optical Systems Group here in Basildon we canirti 
provide engineers with exceptional scope for creative 
involvement in all manner of high interest projects. 

The continuing growth of our work has created 
unusually attractive career development opportunities for 
both men and women and at the moment we have a 
particular requirement for: - 
Field ̀ Ii Tals Engineers 

To provide support to the development programmes 
during engineering and customer evaluation trials; 
commissioning, calibration and maintenance of prototype 
systems; acquisition of trials data and assisting with post 
trials analysis. 

dials Planning and 
Analysis Engineers 

For detailed planning of proving trials including 
definition of trials requirement; co- ordinating trials and 
analysing results, utilising such data acquisition 
techniques as audio and video recording and data analysis 
using computing facilities. . 

Component Engineers 
To liaise closely with project development teams to 

ensure correct choice of components; prepare purchasing 
documents to ensure quality and reliability requirements 
and liaise with suppliers to secure acceptance of 
specification. 

Product Support Engineers 
Entails close liaison with company engineering 

production and test departments and with customers' 
technical staff in support of established equipments during 
manufacture and customer evaluation. 

Zèchnical Writers 
To prepare documentation in support of commercial 

and military projects including design and test 
specifications, handbooks and the preparation and editing 
of proposals and technical reports. 

These appointments call for at least ONC and 
preferably an HNC or equivalent qualification with 
relevant experience in servicing or design of major 
electronic systems. 

If you have the sort of qualifications and experience 
we're looking for you'd be wise to get in touch with us 
without delay. Write with details of your career to date to 
J. S. Nealon at Marconi Avionics Limited, 
Christopher Martin Road, Basildon, Essex. 
Telephone: Basildon (0268) 22822 ext. 86. Where necessary 
we can assist you with relocation to this attractive part of 
the country. 

4 

MARCONI 
AV OMCS 
A GEC -Ma coni Electronics Company 

(8444) 
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TECHNICAL INSTRUCTOR 

c.£5,500 

The Company wishes to appoint a Technical Instructor with HNC or 
equivalent experience in electronics. Preference will be given to 
candidates with proven lecturing experience covering analogue and 
digital techniques, including microprocessors. 
Successful applicants, either male or female, will be responsible for 
the preparation and evaluation of course material using modern 
training aids which include OHP, slides, CCTV and video tape. This 
job involves training in -house staff, including sales and service 
engineers, customers' engineers and operators, and assisting where 
necessary in the preparation of technical and operators manuals. 
Occasional overseas travel may be necessary for `on -site' training. 
Based in London, this position offers the challenge, interest, 
satisfaction and rewards to attract the best of today's technical 
instructors. 
Please telephone or write, quoting reference G/2002, to:- 
Mrs L Geers, Personnel Officer, Crosfield Electronics Limited, 
766 Holloway Road, London N19 3JG. Telephone 01 -272 7766. 

Crosfeikt 
Eiectronic \ I I. 1., Ru, 

RADIO 
INSTALLERS 

London up to £3946 

North Thames Gas in Fulham would like to hear from 
experienced Radio Installers. Your duties will include 
the installation of mobile radio telephone in the Region's 
vehicles, the elementary servicing of V.H.F. mobiles as 
well as the servicing of some radio base -station equip- 
ment (under guidance). 
You should be experienced in the installation of mobiles, 
and have some knowledge of servicing V.H.F. mobile 
radio -telephone equipment. 
Qualifications to City & Guilds standard in Electronics, 
Radio or T.V. servicing are preferred, and a current 
driving licence is essential. 
Starting salary for both men and women will be £3285 pa 
on a scale rising to £3946 pa including supplements. 

Write or telephone for an application form, 
quoting reference E4131 to: Recruitment 
and Selection Officer, North Thames Gas, 
North Thames House, 17 -51 London Road, 
Staines, Middx. Tel: Staines 61666 ext 3282. 

NORTH THAMES GAS 
8491 ) 
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BRENT AND HARROW AREA 
HEALTH AUTHORITY 

(Harrow District) 
NORTHWICK PARK HOSPITAL 

AND CLINICAL RESEARCH 
CENTRE 

Watford Road, Harrow 
Middlesex HA1 3UJ 

Tel: 01 -864 5311 

ELECTRONICS 
TECHNICIAN 

(MPT GRADE III) 

A technician is required to service and 
calibrate a wide range of equipment 
used for medical, surgical and en- 
gineering purpose. The successful 
applicant will work closely with 
medical and other professional staff. 
ONC, HNC. HND or Science Degree 
(or three years' previous experience as 
a Technician Grade IV) is a necessity. 
Salary £3744 -£4788 plus £354 
London Weighting Allowance. 
For further details and applicai : 

form please contact Personnel D 
partment. Ext. 2001. 

TELECINE /VTR 
ENGINEERS 

If you have VTR and Telenne experience 
and want to move into Broadcasting in the 

West Country then Westward Television 
would like to hear from you 

Vacancies exist within two teams of sr, 
engineers to undertake operational am! 
maintenance duties. 

Salary according to age and experience uu 

to a maximum of £5,000 basic. 

Apply. in writing, giving full details to the 

Personnel Manager. Westward TV Ltd 
Derry's Cross, Plymouth PL1 2SP. n' 
telephone 0752 69311 ext. 215 fo, 
further details and application fonts 

IV 

Radio and Radar 
Engineer 
BRITISH AEROSPACE 
Dunsfold Aerodrome 
This is a worthwhile position for a man or a woman 
wishing to strengthen a small team responsible for 
servicing and maintaining air traffic radio /radar 
installations. 

Applicants should have a minimum of 5 years" 
current air traffic radio /radar equipment maintenance 
experience. 

We will pay you an attractive salary and facilities 
include a subsidised Canteen and an active Sports 
and Social Club. 

Please write or telephone quoting WW /92 to 

The Personnel Officer 
BRITISH AEROSPACE 
Aircraft Group 
Kingston -Brough Division 
Dunsfold Aerodrome 
Nr. Godalming 
Surrey 
Telephone: Cranleigh 2121 

BRITISH AEROSPACE 
AIRCRAFT GROUP 

(84111_} 
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H.M.G.C.C. 

ELECTRONIC 
ENGINEERS 

Designers and Development Engineers are required for work in the HF and UHF fields and in 

general analogue and digital circuitry. 

The Establishment is sited in rural surroundings in North Bucks. within easy reach of 
Northampton, Bedford and Milton Keynes. A frequent rail service and the M1 motorway 
provide easy access to London. House prices in the area are still at provincial levels. 

Minimum academic qualification is HNC and, for Higher Scientific Officer, five years' 
post -qualification experience (for graduates with First or Second Class Honours this is reduced 
to two years' post -graduate experience). 

Salaries are 

Scientific Officer £2839-£.4415 
Higher Scientific Officer £4101 -£5448 

DRAWING OFFICE 
STAFF 

Drawing Office Staff are required in a supporting role to the above engineers. 

Salaries are in the ranges £3148 -£4326 
£4326 -£4869 

Salaries for Drawing Office Assistants are £2119-£3189, depending upon age, qualifications 
and experience. 

For application form please apply to 

The Administrative Officer (Dept. WW) 
HM Government Communications Centre 

Hanslope Park 
Hanslope 

Milton Keynes 
Bucks. 

MK19 7BH 
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*;; 
TYNE TEES TELEVISION LIMITED 

A Member of the Trident Television Group 

HAVE A VACANCY FOR AN 

ENGINEER 
In the Central Technical Facilities Department for operational duties in 
video tape recording, film transmission and network circuit tests. H.N.C./ 
H.N.D. in an appropriate subject is a desirable qualification together with an 
interest in current television broadcasting techniques. 
Starting salary for an experienced applicant, in accordance with A.C.T.T. 
scale, will not be less than £3580 per annum. Shift working required. 
Company benefits include pension scheme, 4 weeks' holiday and staff 
restaurant. 

Please write, in confidence, to: 
Mrs. J. M. Jacobson, Personnel Manager 

TYNE TEES TELEVISION LIMITED 
The Television Centre, City Road 
Newcastle- upon -Tyne NEI 2AL 

(8440) 

Service Engineer 
Dixons Technical forms part of the Dixons group of 
Companies. We wholesale export and provide sophisti- 
cated close circuit and video equipment to major T.V. 
companies, commerce and industry. 
We are currently looking for a Service Engineer with a 
minimum of two years' experience in the video field to 
work in our new headquarters in Croydon. Service 
experience on VTR is essential and training will be given 
in servicing cameras and monitors. 
We can offer you a competitive salary, excellent fringe 
benefits which include 4 weeks' holiday and massive 
discounts on the very best photographic and audio 
equipment. 
Contact 

Ron Irving, Personnel Manager 
Dixons Photographic UK Ltd., Prinz House 

54-58 High Street, Edgware, Middx. 
Tel. 01 -952 2345, ext. 341 (8452) 

Dixons 
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 
video tapes. 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 7161. 
(8446) 
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telecommunications 
We require staff, male or female, to prepare and maintain the 
latest in communications equipment used by the Police and 
Fire Brigades in England and Wales. 

You will need to be qualified at least to City and Guilds Intermediate 
Telecommunications standard and be able to demonstrate practical 
skills in locating and diagnosing faults in a wide range of equipment 
from computer based data transmission to FM and AM radio 
systems. You would live near to and work from our service centres 
located throughout England and Wales or our Headquarters in the 
London area. Specialised courses of training are run to assist staff to 
keep up to date with developments and new equipment. and there 
are opportunities for day release to gain higher qualifications. 
Applications from registered disabled persons will be considered. 
Promotion prospects are good and the work represents a secure 
future with generous leave allowances and a non- contributory 
pension scheme. 
Possession of a driving licence is essential since some travelling will 
normally be involved. 

The salary is £2627 (at 17). £3176 (at 21) and £3700 (at 25). rising to 
£4252. 

If you are interested in working with us. then write for further details and 
an application form to:- 

Mr B Constable 
Directorate of Telecommunications 
Horseferry House 
Dean Ryle Street 
LONDON SW1P 2AW 
Telephone: 01 -211 6420 

184281 

The City University 

Studio Technician 
required to work in a team developing new facilities in the University; 
There will be two main areas of responsibility: 
In the Electronic Music Studio with responsibility for developing and 
maintaining equipment for students work as well as planning a 
computer link and a digital research programme. 
In the Language Laboratory: carrying out regular servicing and 
immediate fault correction on language equipment and participating 
in forward planning. 
Applicants should have experience of both design and practical work; 
some knowledge and interest in electronic music is useful. 
Salary will be on the scale £3441 -E3890 or £3674 -£4209 per 
annum inclusive. Application forms are obtainable from: Mrs 
K. Fowler, Personnel Office, The City University, St. John 
Street, London EC1V 4PB (01 -253 4399, ext. 334). 

u40N 
i 

www.americanradiohistory.com

www.americanradiohistory.com


WIRELESS WORLD, SEPTEMBER 1978 151 

How to lind a better job 
without leaving your armchair. 

Don't for a single moment question your motives. Striving for a higher income is a 

philosophy practised by people in all walks of life. 
Perhaps though, you cannot get a fair picture of the opportunities available from 

the standard, limited sources of job information. 
Lansdowne on the other hand, are asked for information on available 

people by over 3,000 good employers, big and small. Think of how many 
different careers they have to offer and you can see why in seven years 

thousands of people have used us to get a better deal. 
You won't be questioned, grilled and pestered 

by us. Simply complete and post the coupon 
below. By return we shall send you a concise 
application form -treat it as an informal interview 
giving us all relevant details about your career, 
aspirations and the names of companies you 
would not like to work for - we guarantee to 
keep this information confidential. 

We match your ambitions and skills with our 
clients' needs. When the two are compatible, the 
clients hear about you right away and you should 
get an invitation to talk. 

Take this chance to find out how Many companies 
are interested in having you on their side. They use us 
because our method is 
simple, quick, efficient. 
Lansdowne 
Appointments 
Register, Design 
House, The Mall, 
London W5 5LS. 
Tel : 01 -579 2282 
(24 hour answering 
service). 

11111 

Our clients are 
keen to meet men and' 

women, aged 20 to 40 years, 
with potential earnings of between 

£4000 and £7000 p.a. I / Name: 

Address I 
r 
For those too busy doing a good job to find a better one. 1=11 MIN 

I 

WW 15/8' 

Lansdowne 
Appointments Register, 
Design House, 
The Mall, 
London W5 5LS. 
Tel : 01 -579 2282 
(24 hour answering service) 

FOREIGN AND COMMONWEALTH OFFICE 
COMMUNICATIONS DIVISION 

has vacancies for 

RADIO TECHNICIANS 
to carry out shift duties concerned with MW and HF 
broadcasting systems involving frequency changing, 
fault finding and routine maintenance, keeping logs, 
and recordings. 

Applicants should have minimum qualifications of City 
and Guilds Intermediate Certificate in Telecommunica- 
tions or its equivalent. 

The successful candidates will serve initially at Crow - 
borough, but may be required to serve elsewhere in the 
UK or overseas should the necessity arise. 

Salary is according to age, e.g. £3,1 76 per annum at 
age 21, £3,435 at age 23, £3,700 at age 25 or over on 
entry rising by annual increments to a maximum of 
£4,252 per annum. 

The appointments attracts 4 weeks ' paid holiday and 
prospects of pensionable employment. 

Recruitment Section 
Foreign and Commonwealth Office 

Hanslope Park, Hanslope, Milton Keynes MK19 
7BH 

(8320) 

Sound out your new 
career in Hi -Fi 

Hardman's are now the No. 1 name in hi -fi retailing in 
Birmingham, Chester, Liverpool, Manchester and Preston 
with superb spacious showrooms offering the best hi -fi 

selection in town. But we're not just a single fast expanding 
company with five stores and more to follow; we're part of a 
large and successful Group with interests throughout the 

leisure industry. To you that means the big benefits that only 
a large Group can offer you: security plus the almost unlimited 

scope that an enthusiast like you will relish. 
Expansion has created these vacancies in all five stores: 

Senior Audio and Hi -Fi Sales Staff 
You must have a proven sales ability and /or sound audio or 
hi -fi experience. We'll give you specific sales training and 

keep you up to date with regular seminars. Good salary plus 
commission. PLUS excellent opportunities for promotion to 

management within the group. 

Hi -Fi Engineers 
You're a qualified hi -fi /audio /video engineer, or you're mid way 

through an apprenticeship scheme with no immediate 
opportunities. You'd like to service, test and repair hi -fi 

equipment in our well- equipped premises. We'll tell you all 
about the equipment and keep you updated on new 

developments. Excellent salary. 
Please write for an application form to: 

The Managing Director, Hardman Radio Limited, 
26 Exchange Street East, Liverpool, L2 3PH. 

Talk to the helpful HlF`i people 

(8401) 

I 
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Development Engineers 

for Pye TVT, 
the Broadcast Company of Philips. 

We are fast expanding into the areas of 
digital signal processing, microprocessors and 
computer based systems in studio engineering. 

We are therefore looking for Development 
Engineers with at least 4 years experience in the 
design of high -speed digital signal and /or data 
processing equipment. 

They will be involved in and carry 
responsibility for all aspects of the design of 
digital equipment for broadcast TV applications. 

Applicants should possess a degree or 
equivalent. Software experience is an 
advantage, together with a background in 
broadcast TV equipment. 

The positions offer competitive salaries, 
plus relocation expenses and the normal 
benefits offered by a progressive company at 
the forefront of broadcast technology. 

For further details, contact 
Alison Millar, Personnel Department, 

Pye TVT Limited. Coldhams Lane, 
Cambridge CB1 3JU. 

Telephone Cambridge (0223) 45115 
(84841 

Pye TVT Limited EZrr The Broadcast Company of Philips 

WIRELESS WORLD, SEPTEMBER 1978 

Senior Design - 
Development Engineer 

Circa £9.000 p.a. + car + benefits 

HIGH FREQUENCY - HIGH POWER 

GENERATION FOR INDUSTRIAL PROCESSING 

A unique opportunity exists for a first -class engineer to 
contribute originality and professionalism to a number 
of development projects newly created within a 
vigorous, progressive company situated in the South of 
England. 

The position calls for proven ability in innovative 
development and experience in R.F. Generation, High 
Voltage techniques and a working knowledge of light current electronics including digital and analogue circuitry. Emphasis is placed upon the candidates 
willingness to adopt more than one engineering 
discipline. 

This attractive post carries benefits consistent with the responsibility and status of the position. Advancement 
within the company will relate to the contribution of the candidate - progress to a Board position is expected. Additional benefits include BUPA, first -class superannuation and, where necessary, relocation 
expenses. 

In the first instance telephone your nearest branch or write, enclosing c.v. to: 

ATA SELECTION & MANAGEMENT SERVICES 
23 Cumberland Place, Southampton 

Southampton (0703) 37555 
London 01- 6370781 
Crawley (0293) 514071 
Bristol 0272 211035 

Birmingham 021-643 1994 
Manchester 061 -832 5856 
Edinburgh 031 -226 5381 

BRENTFORD ELECTRIC LIMITED 
A thriving Company of over 400 people with a number of "firsts" 
to its credit in the field of Industrial Power Converters seeks 

ELECTRONICS 
DESIGN ENGINEER 

for General Circuit Design 

Qualifications A First Degree or equivalent and 2 -3 years' experience in the production design of 
analogue circuits for servo controls. Some experience with digital hardware would be an 
advantage. 

This post is a responsible one carrying a corresponding salary and four weeks holiday. 
Housing available. 

Assistance with removal expenditure. 

Please write with details of your career or for further information to 

Michael Fry, Technical Director. 

BRENTFORD ELECTRIC LIMITED 
MANOR ROYAL, CRAWLEY, WEST SUSSE)° 
RH10 2QF 

(8443) 

ala 
VIDEO ENGINEER 

TECHNICOLOR VIDTRO- 
NICS LTD. have a vacancy for a 
Broadcast video engineer. 
Cinema film technology ex- 
perience an advantage. Salary in 
a range of £3,900 to £5,300 
commensurate with experience 
plus pending increase 

Telephone 01 -759 5432 and 
ask for Mr. Edgerton or Mr. 
Blight. 
Technicolor Vidtronics Ltd. 
Bath Road, Harmondsworth, 
Middx. 

ASSISTANT 
MANAGER 

Lynx offers an opportunity for an 
ambitious, enthusiastic young hob- 
byist to help build Lynx into a major 
mail order retail organisation. This will 
involve expanding the range of pro- 
ducts such as IC's, discreet semicon- 
ductors and passives. Knowledge of 
radio. T V and other electronic pro- 
jects would be most useful. 
Applications in writing to W. J. 
Bulman, Lynx Electronics Ltd., 92 
Broad Street, Chesham, Bucks. 

8421: 
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Broadcast The equipment 
If you come and join the team at to please - Rank Video Centre, you'll find an 

impressive array of equipment. We have the most sophisticated a nclAticlio ,2 V TR's available, th available, telecines on the market, the 
tape -to -film transfer machines exploiting laser 

V ¡iiI sa technology and the most impressive capability for videotape 
editing and cassette copying in Europe. 

Engineer IN Our range of equipment and services, The variety 
unique outside the States, has attracted 

500 international clients to RVC, The result to please 
is that our Engineer /Operators can expect 

variety. Today, TV transmission work; tomorrow, editing a TV drama; Operator, the day after, making cassette copies of the latest feature film. 

Interesting starting salariesThe a 
of between £5,018 p y 

and £6,603 p.a. to please benefit further 
from an annual increment scheme 
which, within 4 years, adds 30% to 
the prevailing ITCA basic rates. 

So, for experienced Engineers or 
Operators, male or female, RVC 
has ... The Jobs to Please. 
Telephone or write to Gary 

McJannett, Operations 
Manager, Rank Video Centre, 

Film House, 142 Wardour Street, 
London W.1. Tel: 01- 734 2235. 

..what's 
behind 

CENTRE 
184221 

NEWCASTLE AREA HEALTH AUTHORITY (TEACHING) 
ELECTRONICS & MEDICAL ENGINEERING SECTION 

NEWCASTLE GENERAL HOSPITAL 

CHIEF ELECTRONICS 
TECHNICIAN (GRADE 2) 

Applications are invited for the above position. The Chief Electronics Technician 
will assist the Senior Area Electronics Engineer in the maintenance of electronic 
and medical engineering equipment. 
The position offers a unique opportunity to lead a specialist team of Technicians 
covering all applications of electronics in medicine, including brain scanning 
equipment and communications. 

Salary Scale E4,470 rising to E5,610 by 8 annual increments. 

Candidates must have a broad experience of electronics. experience of medical 
electronics an advantage. Minimum academic qualifications - H.N.C. 
Electronic Engineering or equivalent. 

Job description and application forms available from Area Engineer's Office, 
Newcastle Area Health Authority (T), Area Headquarters, Scottish Life House, 
2 -10 Archbold Terrace, Newcastle upon Tyne NE2 1EF. Closing date for 
completed application forms Friday. 25th August, 1978. 

(8431) 

ELECTRONICS ENGINEERS 
ITA's expansion programme has created more en- 
gineering vacancies. Secure future for Engineers with 
proven electronic ability. Varied and interesting work 
providing an attractive salary. 

Contact the Chief Engineer. 

INDUSTRIAL TAPE APPLICATIONS 
1 -7 HAREWOOD AVENUE, MARYLEBONE, 

LONDON, NW1 
TELEPHONE: 01 -724 2497/8 

184701 

Electronic 
Design Engineer 
This new appointment is to join a small but growing engineering 
team involved in the design and development of electronic wheel 
balancers and electronic wheel alignment equipment. It involves 
completing product design from an initial outline specification, 
prototype production, and assistance to manufacturing during the 
initial production stages. 

The Electronic Design Engineer will be responsible to the En- 
gineering Manager for electronic aspects of the company's 
designs, and will work with development engineers, design 
draughtsmen and technicians. Some travel within the United 
Kingdom and occasionally abroad is required. 

The successful candidate, male or female, will be educated to 
degree or HNC level in Electronic or Electrical Engineering, and 
have at least three years' experience with analogue and digital 
circuit techniques utilising transistors and integrated circuits. 

We offer an attractive starting salary, together with the employ- 
ment benefits one would expect from a major industrial group. 

Please write for an application form, or telephone: Mrs. S. R. 
Ballantyne, V. L. Churchill Limited, PO Box 3, London Road, 
Daventry, Northants, NN11 4NF. Telephone Daventry (032 -72) 
4461. 

o TI CHURCHILL 
(84631 
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Appointments 

Train as an Electronic 
Technician Engineer 

-o 

The Chehuer Institute of Higher Education (Chelmsford) and 
Reading College of Technology, in conjunction with the Manpower 
Services Commission,Training Opportunities Scheme (TOPS), are 
running a twelve month full -time course starting in January 1979, 
leading to the Higher National Certificate in Electrical and 
Electronic Engineering. 

WHAT DO YOU LEARN? 
The course is based on an electronic systems approach with 

particular emphasis on electronic duties and signal generation, 
transmission, processing and display. It is intended to cover the 
knowledge and practical abilities for employment as an electronic 
technician engineer in a wide variety of functions such as 
development, diagnostic testing, commissioning or installation of 
electronic equipment and systems. 

WOULD IT SUIT YOU? 
The course is open to men and women aged 25 or over,who 

have been away from full -time education for a total of three years, 
have not taken a TOPS Course in the last five years and are between 
jobs or willing to leave their present job. Applicants should have had 
experience in electrical or electronic engineering in industry or the 
Services,and have at least an appropriate ONC,OND,or City & 
Guilds technician certificate. 

EARN AS YOU LEARN. 
Tuition is free. TOPS tax -free weekly allowances are payable 

during training. Travelling and for lodging allowances may also be 
payable in approved circumstances. 

FURTHER INFORMATION 
lfyou are interested write to or telephone the appropriate gltice: 

CHELMSFORD 
Mr. John Powell, Manpower Services Commission, 

Training Services Division, District Office, 
93 Southchurch Road, Southend -on -Sea, Essex SS1 2NX. 

Tel: Southend (0702) 613134. 

READING 
Mrs. P. Evans, Manpower Services Commission, 

Training Services Division, District Office, 
Friars Walk, Friar Street, Reading, Berks RGI IBT. 

Tel: Reading (0734) 56633. 

Training 
Services Division 

MICROPROCESSOR 
CONSULTANCY 

Hardware - Software - Systems - Intel - 

Motorola - l ntersi1 - DEC - Consultancy 
Training Turnkey Systems. 

MICRO LOGIC CONSULTANTS 
Horsham (0403) 730464 
24 -Hour Answering Service 8327 

lK,/C/7o 

Manpower 
Services Commission 

wan APPrs. 
FREE LISTS 

1 01 Design / Development 
and Test Jobs 

Permanent and Contract 

To £6,000 
8462 

O 

Ó 

:IE 
ss 

6375551 day:636 9659 eve. 

REQUIRED IN IRAN, Electronic 
Engineer with at least ten years 
experience, to work in C.N.C. De- 
partment for maintaining Batch - 
matics, Devielegs, Cim -X, Hard- 
ware. Will also he expected to help 
train our engineers in this field. 
Please apply to Mr Eshragi, Per - 
sonnel Officer Machine Sazi Tabriz, 
P.O- Box 183, Tabriz, Iran- (8420 

WIRELESS WORLD SEPTEMBER 1978 

THE OPEN 
UNIVERSITY 

ARE YOU IN TEST 
SERVICE OR 
MAINTENANCE 
ENGINEERING? 
WOULD YOU LIKE TO 

live out in the North Bucks 
countryside where housing is 
available? 
enjoy good working condi- 
tions including generous 
holidays? 
service a wide variety of 
electronic -based scientific 
equipment? 

If so, and you would like to know 
more, ring Dave Jones on Milton 
Keynes (0908) 63356. (Ref. 
MH /3061/l) 

183991 

COVENTRY AREA HEALTH 
AUTHORITY 

WALSGRAVE HOSPITAL 

Department of Clinical Physics 
and Bio- Engineering 

MEDICAL PHYSICS 
TECHNICIAN /ELECTRONICS 

ENGINEER 
Applications are invited from persons experienced in 

electronic engineering to join a learn in the electronic 
section of the above department. There is a wide range 
of physiological measurement equipment. nucleonic 
equipment and laboratory equipment. A knowledge et 

diagnostic maintenance of instrumentation and /or mini 
computers would he desirable. Candidates for the post 
should hold an O.N.C.. H.M.C.. or equivalent qualification. 
Salary scale - Medical Physics Technician. Grade Ill 
within the range E3405 to E4353 inclusive of Stages I 

and II pay supplement:. Further details can be obtained 
from Chief Physicist. Watagrave Hospital, Extension 
482. Application forms (quoting ref: WW1 obtained tram 
the Sector Administrator. Walsgrave Hospital. Clifford 
Bridge Road. Walsgrave. Coventry CV2 20X. Closing 
date: 31st August, 1978. 

UNIVERSITY OF WARWICK 

ELECTRONICS 
TECHNICIAN 

A vacancy has arisen in the Department of Chemistry 
and Molecular Sciences for an experienced Electronics 
Technician. Grade 6. to take charge of a well-equipped 
electronics workshop. The dulies include responsibility 
tor maintenance of both electrical and electronic 
equipment in the Department. design and construction 
of une -o8 instruments and modifications to existing 
equipment. and the supervision of a Grade 4 technician 
employed primarily on repair and maintenance work. 
The University is situated in pleasant rural surroun- 
dings and is within easy commuting distance of Coventry 
and Kenilworth. The successful candidate will probably 
hold an HNC or equivalent in the field of electronics and 

have a wide experience in the maintenance of intricate 
equipment and the design of circuits. Salary is on an 

incremental scale: E3.654- E4.365 p.a.. starting point 
depending on experience and qualifications. 

Apply by letter giving lull details and quoting Ret. No. 

50/T/78 to the Academic Registrar. University of 

Warwick. Coventry CV4 7AL, as soon as possible. 
(8435) 

RADIO ENGINEER 
HAITI 

required to work as technical adviser 
to the Haitian Radio School team 
working on a new adult literacy 
scheme. Responsibility for the 
maintenance and repair of the radio 
station equipment and the training of 
Haitian counterparts. 

A British Volunteer Programme Post. 
language training provided. 

For further information write with 
details of curriculum vitae to CIIR 
Overseas Volunteers, 1 Cambridge 
Terrace, London NW 1 4J L. 

(84491 
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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. 

i849O1 

CAPITAL 
APPOINTMENTS LTD., 

FREE JOBS LIST 
for 

FIELD SERVICE ENGINEERS 
BASIC SALARIES TO 

£5,000 + CAR 
8461 

30 Windmill Street, London, W1 

01 -637 5551 

_ &Ipinenruu. 
DESIGN / DEV 
TEST 
FIELD SERVICE 

High Salaries - Most Areas 

Phone 01 731 4353 
(8426) 

Personnel 

155 Appointmeñts 

Resident Service 
Engineers Electronics 
London 
c. £5,000 + Shift allowance of £2,500 and car 
We are looking for a number of well qualified Electronic Engineers to maintain 
our computerised photocomposing system installed at a major London based 
national newspaper. 
The installation consists of dual computers driving dual phototypesetters plus 
a large number of peripherals, 60 megabyte magnetic disc units, data entry 
keyboards, VDU's and page view terminals for editing purposes. 
The system is responsible for producing the entire newspaper text using the 
most up -to -date methods of data input storage and management. Full product 
training will be given at our Kingsbury Works and will take 3/4 months. 
Candidates should be educated to HNC, B.Sc. or equivalent and have a 

minimum of two years' computer servicing experience. 
Candidates should already reside or be prepared to move to within 
approximately one hour's commuting distance of Central London. Relocation 
expenses may be met where appropriate. 

Salaries will be negotiated on the basis of individual experience and 
qualifications. Expenses and a company car, which may be used for private 
purposes, will be provided. 
Please ring or write to David Hilton, Personnel -Manager, Linotype -Paul 
Limited, KingsburyWorks, Kingsbury Road, London NW98UT. Tel: 01-205 0123 

Linotype -Paul 
1974 

RADIO 
TECHNICIANS 
Government Communications Headquarters has 
vacancies for Radio Technicians. Applicants should 
be 19 or over. 

STANDARDS required call for a sound knowledge 
of the principles of electricity and radio, together 
with appropriate experience of using and maintain- 
ing radio and electronic test gear. 

DUTIES cover highly skilled telecommunications / 
electronic work, including the construction, 
installation, maintenance and testing of radio and 
radar telecommunications equipment and advanced 
computer and analytic machinery. 
QUALIFICATIONS: Candidates must hold either 
the City and Guilds Telecommunications Part 1 

(Intermediate) Certificate or equivalent HM Forces 
qualification. 

SALARY (inc. supps.) from £2,927 at 19 to 
£3, 700 at 25 (highest pay on entry) rising to 
=4,252 with opportunity for advancement to higher 
grades up to £4, 706 with a few posts carrying still 
higher salaries. 

Opportunities for service overseas. 

Further particulars and application forms available from 

GCHQ 
Recruitment Officer (Ref. WW /9) 
GCHQ, Oakley 
Priors Road, Cheltenham GL52 5AJ 
Cheltenham (0242) 21491 ext. 2270 

(8035) 

The Polytechnic of North London 

If you know a lot about video (U -matic edit suite, colour portable) 
and want a satisfying job in higher education, the Polytechnic of 
North London has a very interesting post to fill: 

A technician post (Grade 6) 
with special responsibility 
for electronics 
We are looking for a well -qualified electronics technician with a 
keen interest in video, audio and audio visual media. As a senior 
member of the technician staff of the Educational Development 
Service, you will be expected to set up procedures to commission, 
maintain and develop all electronic audio -visual equipment. You 
will have a key role in building up technical standards for 
production and training technician staff. 

You'll need at least an HNC or equivalent qualification and a 
minimum of nine years' experience, including training. 

Salary Scale: £4143 -£4851 (inclusive of London Weighting). 

Application forms from Educational Development Service, 
The Polytechnic of North London, Holloway Road N7 8DB. 

(8442) 

PROTOTYPE WIRE PERSON re- 
quired for development project. 
Salary by negotiation. Reply Box 
No. WW 8464. (8464 

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 

ELECTRONICS TECHNICIAN for 
Educational Services Unit. Candi- 
date should have interest in tele- 
vision as a teaching and research 
tool, sound background in elec- 
tronics with ability to communi- 
cate with patients, students and 
saff at all levels. Major part of the 
post involves maintenance of small 
studio in Department of Psychi- 
atry, preparation and replay of 
video recordings. Salary scale 
£3,186. 13,720 p.a. Application form 
from Assistant Secretary, Person- 
nel Office, University of Birming- 
ham, P.O. Box 363. Birmingham 
B15 2TT. Ref. 496/C/135. (8436 
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I SITUATIONS VACANT 

GEC Gas Turbines Limited are one of the world's leaders in gas turbine 
manufacture. Our latest innovations include a new generation of large gas 
turbines, our unique mobile power stations, plus a full range of heavy duty and 
jet powered units. 

To continue our development programme we are seeking an 

Electronic Controls Engineer 
The successful applicant will be 

responsible for the design and 
development of electronic control units 
and complete systems. He /she must be 
conversant with the latest codes and 
practices of engineering drawing, and 
experience in electrical /electronic 
engineering would be desirable, 

particularly with light current semi 
conductors. A relevant HNC is essential. 

An attractive salary is offered and 
working conditions are good. Relocation 
expenses will be paid where appropriate. 

Write with brief details of age, experience 
and qualifications to 
H P Cross 
GEC GAS TURBINES LTD 
Cambridge Road, Whetstone, Leicester LE8 3LH 
Tel: Leicester 863434. 

s 

Are You Interested In 

Radio Communications 
and do you have practical 
experience in this field 

if you have City and Guilds 
Intermediate Certificate in 
Electronics or 
Telecommunications; ONC; or an 
equivalent qualification 

then the Metropolitan Police Office 
has a job for you as a Radio 
Technician. 

vacancies are at our depots 
in Central and South London 

we offer 
Good pay, Excellent prospects 
Secure employment 
4 weeks holiday, Day release 

For further information and an application form please apply to: 
The Secretary, Room 213 /WW /RT, 105 Regency Street, London, 
SWIP4AN or telephone 01-2303122 (24 hour answering service). 

18402) 

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). 

83151 

WIRELESS WORLD, SEPTEMBER 1978 

ARTICLES FOR SALE 

INVERTERS 
High quality DC -AC. Also "no 
break" (2ms) static switch, 
19" rack. Auto Charger. 

gio 

Interport Mains -Store Ltd. 
POB 51, London W11 3BZ 

Tel: 01 -727 7042 or 0225 310916 
11492 

DUDDELL OSCILLOGRAPH 
Offers are invited for a 6- element 
Duddell Oscillograph. Made in 1957 
and very little used. Offers should be 
made in writing addressed to. 

Head of Department of Electrical and 
Electronic Engineering, The Polytech- 
nic, Wolverhampton WV1 1LV. Tele- 
phone 0902/27371. 

(8488) 

ARTICLES FOR SALE 

SOWTER TRANSFORMERS 
WITH 37 YEARS' EXPERIENCE we hews 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 most 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 trsnsfonnars for COLUMN LOUDSPEAKERS n 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. 

(82891 

VHF MONITOR RECEIVERS, air, 
marine or business bands (low, 
mid, high or AM or FM). AU 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 

REWINDING TRANFORMERS, a new 
manual covering IVA to 5KVA 
single phase, from Magnum Power 
Tools, Brinksway, Trading Estate, 
Stockport, Cheshire, SK3 OBZ. 
14.30 post paid by return. (8230 

(*KHz 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, Sherburne 
(4359), Dorset. (8252 

SEEN MY CAT? 5000 odds and 
ends. Mechanical- Electrical. Cat 
free. Whiston Dept. WW, New Mills, 
Stockport. (7983 

MICROWAVE EQUIPMENT (Mar - 
coni- Saundera), large quantity, 
new /boxed including: Signal gen- 
erators, attenuators -wavemeters, 
gun diode OSC. waveguide, hard- 
ware etc. Offers Invited for lot. 
Lists available. J. B. Pattrlck, 191- 
193 London Road, Romford, Essex 
RM7 9DJ. Romford 44473, (8472 

ESTABLISHED T.V. TUBES rebuild- 
ing business for sale. Output 7,000 
tubes per annum plus, and room 
for expansion. Principals only. 
(Southern England). Box No. WW 
8458. (8458 

VACUUM COATING plant. Edwards 
12E3, some accessories. 1350.00. 
Fleet 3266. (8479 

CREED TELEPRINTERS, Deal 
micro enthusiasts. 7B. E15; 85, £15- 
£30; 75 135 -140; 656 readers and 
type 25. MLV punches 110 -£25; ori- 
ginal toolkit £15, carr £1; most 
spares, full workshop overhaul /re- 
pair service and 6800 hardware/ 
softwear design service available. 
SAE for list. E & P Electronics. 
189 Hadlow Rd, Tonbridge, Kent. 

18457 

PHILIPS PM5334 T.V. sweep 
generator, never used, £350 wanted. 
CV- 157 /URR and Kahn sideboard 
adaptors, Nuvistors. Fletcher, Not- 
tingham 0602- 397446. (8465 
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OLLS- 
OYCE 

MOTORS 

Diesel Division 

Electronics Engineer 
The Diesel Division of Rolls -Royce Motors Limited, is continuing its 

expansion and investment programme. To meet the demands of this 
expansion we are looking for an Electronics Engineer who will be 

responsible for the design and development of electronic measuring 
equipment used in the Research and Development Testing of 
Diesel Engines. 

The work involves all stages of equipment development, from initial 
conception to construction of working prototypes, and is mainly concerned 
with signal conditioning, recording and computer data acquisition. 

Applicants (male or female) should possess a Degree or HNC /HND in 

è1ei tronics,engineering and have had at least 3 years relevant experience. 

Job prospects are excellent and we offer a good range of fringe benefits, 
including Contributory Pension Scheme, Sickness Scheme, Subsidised 
Canteen, and generous relocation allowances where applicable. 

Please write in confidence, with brief details of age, qualifications, 
experience and salary, to:. 

Paul Sambrook, 
Personnel and Training Officer, 
Rolls -Royce Motors Limited, 
Diesel Division, 
Shrewsbury SY14DP. 

(8425) 

for 
ENGINEER 
after sales service VCR 
Sony in Saudi Arabia 

Good salary 
and accommodation 

available 
Please contact with 

FAWZAN AL FAWZAN 
CORPORATION 
P.O. BOX 1716 

RIYADH, SAUDI ARABIA 
(841 7) 

ARTICLES FOR SALE 

MORSE CODE RECEIVING ' 

AND SENDING 

Receiving: CASSETTE A. For Amateur Radio 
examination preparation. Speed slowly increasing from 
1.12 w.p.m. CASSETTE B. For Professional examination 
preparation. Computer produced morse from 12 -24 

w.p.m. Including International procedure signs and 

symbols and their incorporation into messages. 

Sending: Morse Key and Buzzer Unit for sending 

practice and own Tape preparation. Phone output. 

Prices: each cassette. secluding booklets. E4.50. 

Morse key and buzzer unit. £4.50. 

Prices include VAT, postage, etc. 
Overseas Airmail (I extra 

M.N. ELECTRONICS. 12 IONGSHORE WAY 

MILTON. PORTSMOUTH PO4 OLS. 
(841 8) 

BOOKS 

WIRELESS WORLD bound volumes 
1967 -72 113 volumes), also unbound 
1973 -77. Offers please. 0481 -54833, 

( 8408 

SPEC 
OFFER 
Limited number 
of 1 mA Panel 
Meters, face 
dimensions 43 x 43 cm. 
Hurry while stocks last! 

£4.30ach including VAT 
postage & packing. 

Generous discounts for quantity. 
Send PO, Cheque or Barclaycard/ 
Access No. to Protimeter Ltd., 
Meter House, Marlow, Bucks, 
SL71LX Tel : (06284) 72722. 8247 

BUSINESS OPPORTUNITIES 
TALENTED GRADUATE audio de -' 
signer seeks employment )any - 
where) or business partner(s) (pre- 
ferably Wiltshire). Box No. WW 
8467. (8467 

ARTICLES FOR SALE 

SMALL MANUFACTURERS, ETC. 
We have a comprehensive stock of 
electronic components at reason- 
able prices. Enquiries welcomed. 
Claro Electronics Ltd., 7 The Grove, 
Harrogate M91 5NN. Tel: 0423 
66659. 18480 

HEATH KIT GR78, hardly used. 
Offers? - David Gutmann 98, Tor- 
rington Park. London N12 9PJ. 

(8489 

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 

SHACKMAN SCOPE CAMERA type 
PPL7 with hood for 10cm x 8cm 
screen, 8 -posn polaroid back for 
107 film. Offers. Telephone 0935- 
872705. .. ----- 18483 

LAe CLEARANCE: Signal Gener- 
ators; Bridges; Waveform, 
transistor analysers; calibrators; 
ptandards; millivoltmeters; dyna- 
mometers; KW meters; oscillo- 
scopes; recorders; Thermal, sweep_ 
low distortion true RMS, audio FR, 
deviation. Tel. 040- 376236. (8250 

WE INVITE_ E_NS.UHFIIES from any- 
where in the- We have in 
stock several million carbon resis- 
tors. Á } 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 or 
call at our warehouse. - Broad - 
fields and Mayco Disposals Ltd.. 
21 Lodge Lane. North Finchley. 
London. N.12. 01 -445 0749, 445 2713. 

18403 

PRIVATE SALE 5áin recording tape 
£2 each : 7 x 4in speaker 31; 75p 
each. P+P 30p each item. D. J. 
Leason 172 H a. r Way, Shore- 
ham. Sus.ee r (8466 

AS INSTRUMENTS Program 
TI58 calculator, 2 months of 
w, £55. Box No. WW 8412. 

ARTICLES FOR SALE 

EXCLUSIVE OFFER 
RACK MOUNTING CABINETS 

HIGHEST QUAUTY I9" 
Ref Hr. Width" OepIti Price 
PE 10 21 13 E10.00 
LL10 54 21 18 E20.00 
TT 64 25 26 £45.00 
SI 71 25 26 E50.00 
PT 72 20 21 £20.00 
TK 75 22 21 £20.00 
ST 85 22 24 E70.00 
Racal cabinets for RA.11 /117 E30.00 
Over 60 types available from 12" to 90" high. 

Abe Ivies. triplet and consoles. Below are only a few 

types. Please seed for foil list. 

AUDIO AND INSTRUMENTATION -TAPE RECORDER - 

REPRODUCERS 
Plessey 1033 Digital Units. 7 trick !r 

* Plessey M5500 Digital Unit. 7 tracks'-: 
* Ampler FR -1100. 6 speeds. stereo 
a Ampex FR600. 4 speeds. 7 track', 
* O.R.I. RM I. 4 speeds. 4 tricks 'v 

v, Mincom CMP -100. 6 speeds. 7 tracks 
* Leevers Rich DA-2P. 2 speeds. 2 tracks 
* leevers Rich Console. 2 speeds. 2 tricks '! 

Prices of above £70 to £500 

Asa Transport Decks only available 

We bow a large quantity of "bits mid pieces' we comet 

list - please send us your requiremeets. we can 

probably help - all enquiries answered. 

AN our aerial equipment is professional MOD 
quality 

* Thermionic Time Injection Units £70 
Monson TFM- 101 Multipliers E240 

* Bradley CT 4718 Electronic Multimeters E90 
* Servomex 2kw Auto- regulators £ 130 
,a 1250. Lattice Masts. 26" sides P.U.R. 

300. Lattice Masts. 14" sides E55.00 
* 100. Light Lattice Sechsen. V sides E18.00 
* Rhode and Schwarz Polyscopes SWOBI .... £450.00 
* Rhode and Schwarz SMLM Sig Gens £375.00 
* Roband Oscilloscopes 50A and plug -ins £190.00 

Solarron CO 523 Oscilloscopes E95.00 
* Solarfron CO 426 Oscilloscopes E90.00 
* Solanron CO 1014 Oscilloscopes £110.00 
* Solariron CO 1016 Oscilloscopes E95.00 
a Kay Sonographs £225.00 
* Munson Multimeters P.U.R. 

Weinshel Precision Alienators P.U.R. 
Aerial Rotator Displays £90.00 

* Coquelet Code Teleprinters £250.00 
EMI '.f Audio Tape 3600 FT Nab E4.50 

* 25-watt R.C.W. Experimental Speakers E25.00 
* SE4 /211 C.R.T.s E18.00 

SE5 /2A C.R.T. EI9.00 
3AZP /Z MAN-91 C.R.T.s E19.00 

* Plessey 3 & 6KCS S.S.B. filters E14.00 
* AVO CT 471A Electronic Multimeters E75.00 
* EMI R 301 Tape Recorders 440.00 
* Stenoreite L Tape Recorders £29.00 
* 0G -7 -32 C.R.Ts E4.00 
* OG-7 5 C.R.T.s E4.00 

Uniselectors. 10 Bank 25 -way E3.50 
400. Sectional Aluminium Nuts. complete ... £55.00 
Racal MA -79 Universal Drive Units £450.00 
Racal Rib 17P Receivers Inew) £950.00 

* Rhode & Schwarz ESM Tunable VHF Receivers 

180 -300 M /cs £285.00 
Rhode & Schwarz HFH Field Strength HE Loop 

Aerials £ 140.00 
Nerds 504 Freq. meters 200-500 M /es E45.00 
B&K 2409 Electronic Multimeters E55.00 

* Multi-purpose Trolleys with Jacks 19 x 17 £16.00 
* Rhode & Schwarz fibreglass HA Diversity 

Dipoles £120.00 
Ion pump power supply. E.H.T. £44.00 

* E.M.I. Documents CCTV Outfit £250.00 
* Advance 3KVA CV Transformers £150.00 
* Oranger HE Long Log Aperiodic Aerial P.U.R. 

Metal V.O.U. Tables 30'. o 36' o 30" E24.00 

MANUALS 
We have a quantity of Technical Manuals of Electreic 
Equipment. not photostats. 1940 to 1960. British and 

American. No lists. Enquiries invited. 

Data Efficiency Respoolers 240e E28.00 
Belling Lee 100 Amp Interference Fillers £76.00 

* Oscilloscope Trolleys trom E18.00 
* Racal MAI97B pre -Selectors E65.00 

Rack Mounting Operator Tables El 0.00 
* Saumont Calee 1740 Flutter Meters E75.00 
* Heavy Aerial Rotators P.U.R. 
a 7511 Aluminium Lattice Masts. 20' sides ... £400.00 

Rhodes & Schwarz SOR sig. gen. 1.6 2.4 gins £470.00 
* Large Aerial Turning Units P.U.R. 
* 45 feel Uniradio 4 COAX 50 ohms E2.00 

Addo 5 8 Track Punches E48.00 
Quality Weather Vanes 8 contacts (unused) £25.00 
Racal MA-175 I.S.B. Modulators Mew) E45.00 
Imslide Cabinet Shell Sliders E3.00 

* Tally 5 8 Track Tape Readers 60 cps E48.00 
* Tally 5 8 Track Tape Readers Track Spooling £65.00 

We hone a quantity of Power Transformers 250 watts to 

15KYA el 'Adages up te 40KV. Best quality al lev 
prices. Lista evadable. 

Racal RA.64 SSS Adaptors. new E70.00 
* Racal RA 298 LS.B. Transistorised Converters 

Mewl £120.00 

We bare a varied sssorlmeet of IndosUlol tad 
professional Cathode Hoy Tubes medals. Lieb el 
reheat. 

PLEASE ADD CARRIAGE AND Y.A.T. 

P. HARRIS 
ORGANFORD, DORSET, BH1668R 

BOURNEMOUTH (0202) 765051 
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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, Newsflash. 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 XM31 Decoder 
module, new, 1130, 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 £1.00. 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 
E2, p/p 85p. Cross Hatch Unit, 
complete and tested in De Luxe 
case £20.80, p/p 11. 
"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 E19.80 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 13.80 p/p £120 Bush A823 
(A807) decoder panel £7.50 p/p 
E1. 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 
lisp. Colour Scan Coils, Mullard 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. DUE, 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 15.50. 
VHF: ELC 1042 £4.80, Philips VHF 
13.80. Salvaged UHF & VHF Vari- 
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 pot. £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. act. 50p p/p 70p. 
Mullard Mono Scan Coils for 
Philips Stella. Pyc. Ekco, Ferranti, 
Invicta .12.00 p/p 85p. Large selec- 
tion LOPTs, FOPTs available for 
most popular makes. MANOR SUP- 
PLIES 172 WEST END LANE, 
LONDON, N.W.6. Shop Premises. 
Callers welcome. Thousands of ad- 
ditional items available not normal- 
ly advertisd. (Nos. 28, 159 buses or 
West Hampstead -Bakerloo Line and 
British Rail). Mail Order: 64 
Guiders Manor Drive. London, 
N.W.11. Tel: 01 -794 8751. V.A.T. 
Please ADD 12¡/ TO ALL PRICES 
( EXCEPT WHERE MARKED'. V.A.T. 
8 / ). (60 

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) 

THE FABULOUS D2 
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 + £1 .50 P &P + 8% VAT. 

ENAMELLED COPPER WIRE 
2oz 
55 
65 

.70 

.79 
1.25 
1.65 
1.76 
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 
Woes. 

THE SCIENTIFIC WIRE COMPANY 
PO Box 30 London E.4 17 7 71) 

SWG ilb 8 e 4oz 
14 -19 2.60 1.40 66 
20 -29 2.80 1.60 .85 
30 -34 3.00 1.70 95 
35 -40 3.35 1.90 1.10 
40 -43 4.50 2.50 1.90 
44 -46 5 00 3.00 2.10 
47 8.00 5.00 3.00 
48 15.00 9.00 6.00 

PTE MODULATOR /DEMODULATOR 
PROCESSING UNIT TYPE LDM 1472 

comprising 
(1) Solartron CD 1400 Scope D / Beam. 
(2) Rhode and Schwartz Group Delay Mea- 

suring Equipment Type BN 17950. 
(3) Telonic Sweep /Signal Generator Sys- 

ter Model 2003. 
All the above brand new, and working, 
E.1.000. 

FEEDBACK LTD. 
PHASOR SCOPE MODEL TMS 280 

Full working. Complete with manual. 
£500.00. 

Harry Collins, St. Teresa's, Ely Road 
Waterbeach, Cambridge CBS 9NW 

Tel. (0223) 860555 (8487) 

MSF 60KHz 
TIME RECEIVER, internal ferrite rod. 
1000 Km range, all parts, printed circuit. 
case. etc. El 3.70. or with parts (no case. 
pcb) for sequential YEAR. MONTH. DATE, 
DAY, HOURS, MINUTES, SECONDS dis- 
play E24.40. inc. instructions, postage, etc. 
money back assurance, SEND NOW. 

CAMBRIDGE KITS, 45(WJ) 
Old School Lane, Milton Cambridge 

(8416) 

I 
ti Crys 

4,6 
ACCURATE s r, RELIABLE 

ta 41 
Ptmte engaines, send 13p in staofps lot brochure 

Q.C.C. WORKS. WELLINGTON CRESCENT 
NEW MALDEN. SURREY 01 -942 0334 & 2988 

8493 

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 

TEKTR IX display 
(New 1 61 766 
7120 . (8264 

to 

SII PLUS CAPACITORS 250, 280. 
Pr ce per 100 including po age 

22. 0.033 0.068 f1.75: 0.1 .00 
.00/1000); 0.33 £2.50; 0.47 £3 00; 
I 0.015, 0.33 £2.00. B. Mal M y, 
Woodvale Avenue, Belfast 13 

Northern Ireland. r1:0 

O. 

(£ 
C' 

66 
3E 
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BARGAIN OFFER. Z-.- 
multi -core sold 
£5. only £2, 
each, inc. P.O. r, 

Inlvi. Refund if not delighted. A 
ilpott, 171 Great Br. s. Harlow 

E. -ex CM18 6DT. (83. 

e 

HIGH PERFORMANCE 
POWER SUPPLY KIT 
ZERO -.30v 5mA -.1.5A current limit 
0 /P resistance lm() (at board 0 / P) 

Noise /ripple<. Very sharp 
current limit 

Ideal lab standard PSU 
Generally idiot proof 

Kit of parts/ F /G pcb tinned, transformer 
controls. wire all components 

£11+8% 
Schools and Colleges £10+8% 

P &P 70p 

PTFE Single Screened White. ideal thermis- 
tor probes E60/ 1,000 yds. 

Unmarked ZXT Transistors. SIM BC 107 
E5 /100 

PTFE Single Screened White, ideal thermis- 
tor probes £80/1,000 yds. 

Sprague 30A Mains R.F I. Filter E4 (60p) 
Double VU Meter (W. W Dolby Type) 

E3 (20p) 
Papst Fan 41/2 x 41/2 x tin. 100 c.f,m. 

£3.50 (80p) 
Humidity Switch, adjustable .. 50p (15p) 
Air Operated Switch 'h p.s.i. £1 (25p) 
Mains Latching Relay 80p (20p) 
f MPU 131 Prog. Unij, 25p (10p) 
Relays 8 pin Octal 12v 24v 110e DC. 11 

pin Octal 24v 48v DC. 11 pin Octal 24v 
AC E1 ea. (25p) 

Relays Varley Type 4p c/o 6v 12v 24v. 
60p (12p) 

Base + clip + 12p 
Bead Theemi 

2 
T 

s -V Ok 
s{efmars 12v 10A £5 (90p), 

£6 (E1). 9v 3A £1.60 (60p). 20v 
Toroid 3 dia. x 1 E2.25 (30p), 6-0-6 
250mA £1.10 (20p). 6v 500mA £1.10 
(20p). 19v 1.5A £1.40 (35p), 18v 2.5A 
£2.25 (35p), 12 + 12v 36VA £2.25 
(60p), 12v 4A £2.30 (65p).15-0-15v 

VA £2.25 (60p). 
OLYTICS 

.. 5 

es 20 C 
(10p) 

O 2.. lOA 

t EL 

47001, 4 p^ 
15,000p 50v 
10000 63v 
47000 63v 

5p) 
5 (60p) 

25p (12p) 
8Op (12p) 

PAPER CAPS 
1.250 360v AC 60p (10p) 

2.50 800v RMS 80p (25p) 
10 600v ideal for electronic ignition 

85p (1 5p) 
STEREO CASSETTE DECK TOP 

LOADING £9 (60p) 

MONO DECK WITH MOTOR 
but no Pulley E4 (40p) 

MONO CASSETTE AMP /OSC. 
Board with circuit E1.30 (15p) 

CONVERGENCE POTS . £5/100 (40p) 
50 100 500 2000 
2N3773 £2.25 (15p) 
2143442 £í.10115p) 

W.W. RESISTORS 
0.1Q 1% 10w Y0p 
0.30 1% h /sink resistor 25w 25p 
P &P shown in brackets. Min order E2 

Add 12 %z% VAT to items marked t . Other 
8% 

GOLFBALL PRINTERS 
IBM 1053 Printer (10 pitch), similar to 735, 
but separate BCD keyboard, will accept any 
IBM Golfball Head. Motor is 220v 50Hz. 
Print solenoids are 50v. Character selection 
is by Parallel BCD 50v drive to tilt and rotate 
solenoids. Golf ball supplied is a banking 
type -a more useful type (correspondence) 
in any language can be supplied for 

£7.50 extra 
Supplied in good condition with workshop 
manual and circuit. Serviced and tested. 

Price £130 +8% VAT 
Other functions have separate solenoids 
Space, backspace, line -feed, tab, carriage 
return. upper /lower case, red /black ribbon 
shift. Writing line 13 inches. Max speed 15 
char. /sec. 

Carriage /packing at cost 

GE optical tape reader PTR66IA. Asynchro- 
nous stepping 150 char/ sec 8- hole -12V 
outputs £25 +8 %. P &P £1.50 NCR 8 -hole 
punch. 1 Scher sec. 115V. £25 +8 %. car- 
nage E3 

KEYTRONICS 
332 LEY STREET, ILFORD, ESSEX 

Shop open Mon. -Sat. 9.30 a.m. -2 p.m. 
Telephone 553 1863 )847t) 

RACAL RECEIVER 
Callan* RAI I If Receiver. MA1978. Selector Protector nd 
Aerial Asp. 58218. I.S.R. exd S.S.R. Adapter plat line ruing nn. 
MAI506. Syathewar anemic! All cutained in metal cabinet 
win beer conteuiap a twee sun boar Fan noted manna.. ail 
casaittara cad leads ter units. pica mennle. Power 100250. 

V.A.L. E500.00. Carriage nee. A few RA I t 7E Receivers in 

metal caul amiable with manta et E300.00. Carriage extra. 
Phone 0924ó7815g. Jalaai a Radio. 424 Bradford Road, 
424 Bradford Road. Batley. yaks. 

Marconi 500 wen Transmitter Type 81204 CW. MCW. OSR. 
ISBI5C1. Iseut). Switched del tpeesiced (oing meetly all 
entailer except RI power niai 124 CA 250 R's in heal mama 
0500.00. 

(8343) 

MICROCOMPUTER DESIGN, recent- 
ly developed. for sale, very flexible 
system using single size Eurocards. 
Please telephone- 01 -724 2497 day- 
time or 01 -794 4890 evenings. 

(8369 

TOGGLE SWICHES - S.P.S.T. - 
chrome toggle - 250V /2amp with 
on/off plate, 1 [sample) 50p, 10- 
£2.50, 100 -£20.00. price includes 
V.A.T. /P. &P. Electronic Mailorder. 
Ramsbottom, Bury, Lanes, BLO 
9AG. a (8364 

FOR SALE Royce Oxy- metals high 
temperature batch furnace 1000 °C - 

1500°C, hydrogen process. Nitrogen 
purging. 4in x 3in x 2ft orifice. 
Electronic controls by Eurotherm, 
almost unused and complete with 
operating manual and spare 
Molybdenum heating elements. 
£3.950 plus VAT. Box No. WW 8494. 

WIRELESS WORLD, 203 copies 
1946 -63. What offers' R. Archer, 55 
High Oaks, St. Albans, Herts AL3 

D5. (8437 

RELESS WORLD 1949 onwards. 
tly complete. Any offers. R. 

uey, 46 Connaught Way, Tun - 
dge Wells. Kent. (8409 

AN INTRODUCTION 
TO MICROCOMPUTERS 

VOL 0 - BEGINNERS BOOK 
Price: £5.30 

written for the complete begin- 
ner explains what a computer 
system consists of - its corn - 
ponent parts and what they can 
do for you. 
VOL 1 BASIC CONCEPTS 

Price £5.30 
takes you by the hand from ele- 
mentary logic and simple binary 
arithmetic, every aspect of 
microcomputers is covered. 
VOL II - SOME REAL 
PRODUCTS Price: £10.80 
covers real microcomputers in 
considerable detail. Every major 
microcompu r 4 bit, 8 bit or 16 
bit is described. More than 20 
microcomputers in all 
8080 PROGRAMMING 

Price. £5.30 
for logic design. 
SOME COMMON BASIC 
PROGRAMS Price: £6,30 
describes 76 short programs. 
6800 PROGRAMMING 

Price. £5.30 
for logic design. 

*ALL PRICES INCLUDE 
POSTAGE * 

ïi1E MODERN BOOK CO. 
SPECIAI.lc.T: IN :,C:EN' .7.0 

r'-NÍCAL 
19 -21 PRAED STREET 

LONDON W2 1NP 
Phone 723 41,%.5, 
Closed Sat i b' pi. 
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ARTICLES WANTED 

WANTED! 
all types of scrap and 

REDUNDANT 

ELECTRONIC & 

COMPUTER 

MATERIALS 

with precious metal content 

TRANSISTORS 
& PRINTED 

CIRCUIT BOARDS 
TO COMPLETE 
COMPUTERS 

THE COMMERCIAL 
SMELTING & 

REFINING Co. Ltd. 
171 FARRINGDON ROAD 

LONDON. EC1R 3AL 
Tel: 01 -837 1475 

Cables: COMSMELT, EC1 

Works: FLECKNEY, Nr. LEICESTER (8451) 

* MINICOMPUTERS 
* PERIPHERALS 
* INSTRUMENTATION 

For fastest, best CASH offer, phone 

COMPUTER APPRECIATION 
Godstone (088 384) 3221 

7677 

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 

B.D. ELECTRONICS offer prompt 
settlemen for surplus electronic 
components, t.v. /audio spares are 
of particular interest. Contact Miss 
Hughes, 9 Westhawe, Bretton, 
Peterborough. Tel 265219. (7632 

WE PURCHASE, FOR CASH the 
following: R. F. Power Transistors. 
Varactor Diodes, and all special 
components normally used in VHF/ 
UHF Transmitting equipment. 
MODULAR ELECTRONICS, 95 High 
Street. Selsey Sussex. P020.0QL. 
Tel. Selsey 2916. (7696 

WANTED, all types of communica- 
tions receivers and test equipment. 
Details to R. T. & I. Electronics 
Ltd., Ashville Old Hall, Ashville 
Rd.. London, E,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 35649. (8011 

WANTED ALL TYPES R/T equip- 
ment urgently, good prices paid. 
Ring Nauto Telecommunications 
Ltd, Norwich (0603) 24936 29444. 

(8392 

WANTED EHT. Power Supplies. 
Diffusion, Rotary Pumps, Colourbar 
Generators, Tube Reactivators. 
28 Esme Road, Birmingham 11. 

(8482 

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 

MANUALS, originals or copies 
bought for advance HC20 recorder 
calibrator, PM24 power supply. 
AVO CT 155 test unit calibrator. 
HP 8441 preselector, HP 8406 fre- 
quency comb generator, HP 8442A. 
IF- filter, HP8439A notch filter. HP 
5245L counter, HP 8430 -series fil- 
ters, any condition. Offers invited 
to Box No. WW 8459. (8459 

SURPLUS STOCKS. Components, 
equipment, P.C. boards and allied 
items, in quantity. Prompt cash 
payment. Courteous service. Ring 
01-573 3677. (8468 

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 4636 
E.C.E. AVON HOUSE 

. 360/366 OXFORD STREET 
LONDON, W.4 (7950) 

MINICOMPUTERS 
PERIPHERALS 
INSTRUMENTATION 

For fastest, better CASH offer 
Phone: 

CHILTMEAD LTD. 
Reading (0734) 586419 

WE PURCHASE ALL FORMS 
OF ELECTRONIC 
EQUIPMENT AND 

COMPONENTS, ETC. 
SPOT CASH 

CHILTMEAD LTD. 
7, 9, 11 Arthur Road 

Reading, Berks. 
Tel. (0734) 582 605 

WANTED, overseas buyer used EHT 
60KV power supplies, vacuum 
pumps, induction heaters. 554 
Statford Road, Sgarkhi.11, Birming- 
ham 11. (8482 

TURN YOUR SURPLUS Capacitors, 
transistors, etc., into cash. Contact 
COLES- HARDING & Co., 103 South 
Brink, Wisbech, Cambs. 0945 -4188. 
Immediate settlement. We also wel- 
come the opportunity to quote for 
complete factory clearance. (7439 
ARTS WANTED - 
ELECTRONIC EQUIPMENT and 
components bought and sold. Any- 
time considered, immediate cash 
settlement. Ring Mr Q. Yateley 
0252 871048 any time. (8407 

TANGY GRF corner horns, good 
price offered for one pair in good 
condition. Damaged ones consider- 
ed. Phone Mike on 0473 49541. 

(8412 
WANTED Semiconductors and clean 
new components. Quotations by 
return. Hewitts, 52 Barkby Road. 
Syston, Leics. LE7 BAF. (8414 

ARTICLES FOR SALE 

TVs for EXPORT 
Five hundred Korting 22 & 26 colour 
TVs, fully serviced, perfect cabinets, multi 
band tuners. Converted for any Country 
employing P.A.L. system. spares provided 
free £1 10.00 FOB, 

Also 20 & 24 Mono 
Tel Farnham (0251 3) 24576 

(84501 

ENAMELLED COPPER WIRE 
s. w.g. llb reel i4/b reel 
10 to 19 £2.95 £1.60 
20 to 29 £3.15 £1.80 
30 to 34. £3.45 £1.90 
35 to 40 £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 

HEXADECIMAL KEYBOARDS £17.50 
inc. TTL encoded. Individual keys 
70p, f5 for 10. Motorola D2 kit, 
built and tested, £230. Lintronics, 
313 Green Lane, Ilford, Essex. Mail 
order only. (8406 
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EQUIPMENT 

TELECOMM SPARES 
291 Holdbrook Court South 

Waltham Cross. Herts EN8 7SL 
Tel. Lea Valley 716945 

May we as competent factors, be of 
service to you in offering to purchase 
your obsolescent electro mechanical 
devices. test equipment. semi- 
conductors, wire and cable, etc. 

We will call anywhere throughout the 
British Isles, and assure you of a 

prompt cash settlement at a most 
competitive price. 

(8433) 

EQUIPMENT 
WANTED 

TELECOMM SPARES 
291 HOLDBROOK COURT 

SOUTH 
WALTHAM CROSS 

HERTS 
TEL: LEA VALLEY 716945 

May we as component factors be of 
service to you in offering to purchase 
your obsolete electro- mechanical de- 
vices, semiconductors. wire and 
cable, etc., we will call anywhere 
outside the British Isles and assure of 
a prompt cash settlement at a most 
competitive price. 

(844A 

BROADFIELDS AND 
MAYCO DISPOSALS 

21 Lodge Lane, N. Finchley 
London, N12 &IG 

Telephone: 
01-445 2713 

01- 445 0749 01 -958 7624 
mom 

MAY WE ASSIST YOU O 
DISPOSE OF YOUR SURPLUS 
AND REDUNDANT STOCKS. 

We will call anywhere in the 
British Isles, and pay SPOT CASH 
for Electronic Components and 
Equipment. 

i 

A.R. Sinclair 
Electronic Stockholders 

Stevenage 812193 
We purchase all types of 
Mechanical and Electronic 
Equipment and Surplus stocks. 

181 89) 

.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 - Bifilar - Miniature Toroidals, Airtronics 
Limited, Gardner Industrial Estate, 
Kent House Lane, Beckenham, 
Kent BR3 JUG. Tel. 01 -659 1147. 

(7158 
BATCH Production Wiring and As- 
sembly to sample or drawings. 
McDeane Electricals 19B Station 
Parade, Ealing Com, mon, London, 
W.5. Tel: 01 -992 8976. (7531 

PRINTED CIRCUITS. Ultra fast 
turnaround. Very competitive 
prices paper or glass. Punched or 
drilled. Single or double sided. 
Also prototypes, artwork, photo- 
graphy. Kidmore Circuits Ltd., 120 
Garlands Road, Redhill, Surrey 
RH1 6NZ. Phone Redhill 68850. 

(7283 

EURO CIRCUITS 

SERVICES 

W.K.F. ELECTRONICS 
(R.P- C.B.S. Ltd.) ' 

THE CIRCUIT BOARD SPECIALISTS - 
UNIVERSAL SUPPLIERS 

Connectors tor: ductlon. Contract 
Drirrng EIect.oplating 1,11111,11. Cutting 
Services for Master Artwork Preparation. Process 
Photography Circuit Diagrams Layouts & Legends 
C onsult.nts for: Instrument Engrneering 
Automatic Control & Applications 

Do- It- Yourself Won't Do: Today s assemblies 
demand close tolerances 
Goodbye to the Long Weit 3 to 7 Day Prototype 
P C B Production Service 
Quotations: By Return Guestimated Qu.Iity on 
very process 

Short or Long Tare Production now acceptable 
from 1 to 10,000 unit.. 
W. Universally Dietribut.: Laminate Carbide Drill 
Bits & Routers Process Chemicals (any), 
sensrhsed Laminate Dolling Machines (Manual. 
Multi spindle NC C N C Coniroil. Graphic Art 
Draughrng materiels & aids 
W. Manufacture to Specification: Quality Circuit 
Boards (Single or Double Sided with any finish) Due 
to expansion we now have space available to, 
prototype or long term production 

For Quotations: Submit Copy Masters. Roughs 
r:,r(,rit or Sample units for i asong 

Tn 

W.K.F. ELECTRONICS 
FLEET HOUSE, WELSECK STREET 
WHITWELL, WORKSOP, NOTTS. 
TEL. WORKSOP (09091720695 
TELEX: 547616 
Telephone Quotations: Ask for pricing 

NOTICE TO OTHER 
MANUFACTURERS 

IS YOUR DRILLING ROUTING DEPARTMENT A 

BOTTLENECK> 
IF SO TRY OUR SERVICE FOR DRILLING AND 
ROUTING 

THE RATES ARE VERY RESONABLE AND Tel 
FAST SERVICE WILL ENSURE THAT YOUR 
CUSTOMERS DELIVERIES ARE MET 

TEST EQU'Ì'tMENT, 

We are disposing of a consid- 
erable amount of good quality 
test gear including Tektronic 
scopes at silly prices. 

* Ring Derek Pattinson now 
and discuss your requirements- 

Crofton Electronics Ltd. 
35 Grosvenor Road, 

Twickenham, Middlesex. 
Tel. 01-891 1923 (8211 

RADIO OPERATED 
REMOTE CONTROL SYSTEMS 

(Home Office approval) 
Range up to 50 mirs 

We welcome inquiries for your part, 
cular application 

R.D. ELECTRONICS 
112 High Street, Barry 

South Glamorgan CF6 8DT 
Tel: Barry 739653 (8281) 

F "lister 
- Legend 

printing - Roller I - Gold 
plating - Flexible films - ("umventium f 
al fibre glass - No order too large or tun 

- 

small - Fast turnround on prototypes. 
All or part service available NOW .. 7669 

EURO CIRCUITS TO 
Hightield House 
West Kingsdown 
Nr, Sevenoaks. Kent. WK2344 

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 
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I.C.E. MULTIMETERS 
- TWICE the info ill 

--r- - 
maton HALF 

the 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. 
- t N3W available from selected stockists Write aphone for list. or for details of direct mail -order service. 

;Supertester 680R 
(illustrated) 
-20k )/V - 1", fsd on d c 

4k' VV. - 2% fsd on a. c. 
'60 Ranges -- 10 Functions 
C149n105s55mm 
£32.00 + VAT 
(For Mail Order add 80p P &P 

11 

Supertester 680G 
20k. /V. - 2% fsd on d c 

4k V. - 2 / fsd on a.c 
48 Ranges - 10 Functions 
109 x 113 a 3'mm 

£24.50 + VAT 
(For Mail Order add 80p P &P) 

Electronic brokers Ltd. 
49 -53 Pancras Road, Lo 
Tel. 01 -837 7781 

Microtest 150 
'20k V - 2 %fsd on d.c 
4.. - 2% fsd on a c 
40 Ranges - 8 Functions 
Complete with case -- 

only 93 x 95 x 23mm 

£16.60 + VAT 
(For Mail Order add 80p P &P) ''. 
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fact: 
the IV does more... much more! 

new! 

Shure VIS Type IV 

SUPER 
TEaCKJV 

Stereo Dynetic® Pickup Cartridge 

The creation of the new V15 Type IV is a tour de force in 
innovative engineering. The challenge was to design a 
cartridge that would transcend all existing cartridges in 
musical transparency, technical excellence, and uniformity. 
The unprecedented research and design disciplines that were 
brought to bear on this challenge over a period of several years 
have resulted in an altogether new pickup system that exceeds 
previous performance levels by a significant degree -not 
merely in one parameter, but in totality. 

In fact, this pickup system has prevailed simultaneously over 
several extremely difficult music re- creation problems which, 
until now, have defied practical solutions. Most of all, this is an 
eminently musical cartridge which is a delight to the critical ear, 
regardless of programme material or the rigorous demands of 
today's most technically advanced recordings. 

H 

THE V15 TYPE IV OFFERS: 

Demonstrably improved trackability across the entire 
audible spectrum -especially in the critical mid- and 
high- frequency areas. 

1 

7 

4 

SYSTEM TRACKABILITY 
THEORETICAL RECORDED VELOCITIES 

n® ACTUAL MEASURED RECORDED VELOCITIES 
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FREQUENCY IN HERTZ 

*Cartridge -tone arm system trackability as mounted in SME 3009 
tone arm at 1 gram tracking force. 

K 

Dynamically stabilized tracking overcomes record -warp 
caused problems, such as fluctuating tracking force, varying 
tracking angle and wow. 

Electrostatic neutralization of the record surface minimizes 
three separate problems: static discharge; electrostatic 
attraction of the cartridge to the record; and attraction of dust 
to the record. 

An effective dust and lint removal system. 

A Hyperelliptical stylus tip configuration dramatically 
reduces both harmonic and intermodulation distortion. 

Ultra -flat response -individually tested to within ± 1 dB. 

Lowered effective mass of moving system results in reducéd 
dynamic mechanical impedance for superb performance at 
ultra -light tracking forces. 

For more information on this remarkable new cartridge write for 
the V15 Type IV Product Brochure and read for yourself how 
far Shure research and development has advanced the state 
of the art. 

SHURE 
Shure Electronics Limited, Eccleston Road, Maidstone ME 15 6AU Telephone: Maidstone (0622) 59881 
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bets it together... 
11. MIMS MOM 

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 

r - 

l 

Economy Pack 
This convenient dispenser 
contains enough general 
purpose solder for about 200 
average )oints. Suitable for 
all electrical work. 

O 
Size 6 37p 

Bib 

k' HANDY DISPENSERS 

eses 100.ARAX 

Handy Dispensers 
Size 19A All electrical work 
SizePC115 For small components 
Size SV130 Use with copper bits and wires 
Size AR140 Metal repairs 
SizeAL150 Aluminium 
Size SS160 Stainless Steel 

63 p 
69p 

£1.08p 
86p 
76p 

£1.08p 

Savbit Dispenser 
Contains Ersin Mulucore Savbi 
solder which increases life of 
copper bits by 10 times 

Sizes 58p 

r 

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 

Size BCA 16 
Tin/Silver (lead free) 

`£1.38 

_J 

IN-{}ple 

John* 
°Vs /eSt1e si Jul :freeze qewfresi 

keeps it playing 
Brit. Pat. No. 
1485069 

Universal 
Tape Head 
Maintenance Kit 

L 

Cassette 
Editing & Splicing Kit 

Includes everything necessary 
for cleaning heads, capstan 
and pinchwheel on all types 
of recorders. 

Ref 99 £2 48 
J 

Make editing simple with Bib splicer, tape cutters, tape piercer. 
splicing tape and tape winder /remover. Patent Pending SpIscer 

British Pat. No. 1258280 Ref 98 
(Method of Splicing) £2.48 

1 

1 
3" Tape Care Kit 
Combined editing /splicing/ 
cleaning kit with splicer, tape, 
cutters, marker, cleaning fluid. 

Ref 111 £3.49 

Bib Groov- Stat 
Static Reducer 
Neutralises in seconds the static charge that attracts harmful 
dust to record surfaces. Safe and simple to use 

1 Ref 100A £5.98 

Bib 
a 

Send S.A.E. for free copy of colour 
catalogue detailing complete range. 

Bib Hi -Fi Accessories Limited, 
Kelsey House, Wood Lane End, 

Hemel Hempstead, Herts., HP2 4R0. 

Bib 
Groov -Kleen 
Supplied with two bases to 
suit all modern single play 
decks, the Bib Groov -Kleen 
cleans records while they 
play. 

Ref 20000 
£3.48 Reg. Des. No 967842. 

J 
All prices shown are recommended retail. inc. VAT 
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