
Australia $A1.20 
Belgium Fr.61.50 
Canada 51.50 
Denmark Kr. 11.00 
Finland Fmk. 6.20 
Germany Dm. 4.50 
Greece Dr. 45.00 
Holland Df1.4.50 
Italy L. 900 
Malaysia M53.25 
New Zealand SNS1 .20 
Norway Kr.10.00 incl. moms 
Portugal Esc. 40.00 
South Africa R. 1.10 
Spain Ptas 80.00 
Sweden Kr. 6.90 incl. moms 
U.S. A. $1.50 



The MostAdvanced Spectrum Analyser 
You've never seen a faster, 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 ± I5% variation of horizontal 
divisions for pin -point positioning against waveform display. 
* Three amplitude scales: one linear and two logarithmic 
with expansion to 1 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 10'. 
* 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! 

m 1: THE INNOVATORS 
MARCONI INSTRUMENTS LIMITED, 

Longacres, St. Albans, Hertfordshire, England, AL4 OJN. Telephone: St. Albans 59292 Telex: 23350. 
A GEC -Marconi Electronics Company 

WW -001 FOR FURTHER DETAILS 
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LEVELL 
PORTABLE INSTRUMENTS 

,-<. escu.t>r , mian.r 

FREQUENCY 

ACCURACY 

SINE OUTPUT 
DISTORTION 

METER SCALES 
SIZE & WEIGHT 

FREQUENCY 

ACCURACY 
SINE OUTPUT 

DISTORTION 

SQUARE OUTPUT 

SYNC. OUTPUT 

SYNC. INPUT 
METER SCALES 

SIZE & WEIGHT 

TG200 TG200D 

1 

pow cost 

\\ 
oscivaroRs 

1 Hz to 1 MHz in 12 semi -decade 
ranges. 0 to 1% fine control 
included on TG200DMP. 
±2 % ±O.03Hz. 
7V r.m.s. down to <200uV with Rs 

=600S2. 
<0.1% to 5V, <0.2% at 7V from 
10Hz to 100kHz. 
TG200D, DM & DMP only. 7V peak 
down to <200p.V. Rise time 
< 150nS. 
>1V r.m.s. sine in phase with 
output. 
± 1% freq. lock range per volt r.m.s. 
TG200M, DM & DMP only. 0 /2V, 
0 /7V &- 14/ +6dBm. 
260mm x 130mm x 180mm. 
4.3kg. 

TG200M TG200DM TG20ODMP 

£63 £66 £73 £76 £80 

0.2Hz to 1 .22MHz on four decade 
controls. 
±0.02Hz below 6Hz. 
±0.3% from 6Hz to 100kHz. 
-.1-1% from 100kHz to 300 kHz. 
±3% above 300 kHz. 
5V r.m.s. down to 30uV with Rs =6000. 
<0.1 5% from 1 5Hz to 1 5kHz. 
<0.5% at 1 .5Hz and 1 50kHz. 
2 Expanded voltage & -2 / +4dBm. 
260mm x 190mm x 180mm. 5.6kg. 

TG66B 
Battery £, 70 model 

TG66A 
Mains & £190 battery model 

LEVELL ELECTRONICS LTD. 
Moxon Street, High Barnet, Herts. EN5 5SD 
Tel. 01 -449 5028/440 8686 

FREQUENCY 

ACCURACY 

SINE OUTPUT 
DISTORTION 

SQUARE OUTPUT 

SYNC. OUTPUT 

METER SCALES 

SIZE & WEIGHT 

TG 152[) 
Without £53 

3Hz to 300kHz in 5 decade ranges. 

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

2.5V r.m.s. down to <200p.V. 
<0.2% from 50 Hz to 50kHz. 

2.5V peak down to <200uV. 
2.5V r.m.s. sine. 

0/2.5V &- 10/ +10d13 on TG152DM. 

260mm x 130mm x 180mm. 3.4kg. 

TG152DM 
With 
meter £63 

Prices include batteries and U.K. delivery. VAT extra. Optional 
extras are leather cases and mains power units. Send for data 
covering our range of portable instruments. 

WW-004 FOR FURTHER DETAILS 
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Teonex are 
better known abroad ... 

because we don't sell 
in the U.K. 

Electronic valves (a really comprehensive 
range), semi -conductors (a wide variety), 

integrated circuits. 
Teonex offers more than 4,000 devices. 

They are competitively priced and they are 
superlative in performance, because the company 
imposes strict quality control. Teonex concentrates 
entirely on export and now operates in more than 
70 countries, on Government or private contract. 
All popular types in the Teonex range are nearly 

always available for immediate delivery. 
Write now for technical specifications and prices 
to Teonex Limited, 2a Westbourne Grove Mews, 

London W11 2RY, England. 
Cables: Tosuply London W11. Telex: 262256 

ELECTRONIC VALVES + SEMI CONDUCTORS 

TEONEX 

DIE for Teonexport only 
WW -006 FOR FURTHER DETAILS 



For faster delivery 
try these sources 

Our Appointed Distributors have 
been ordering instruments on 
your behalf for over a year now. 
This means they can deliver your 
order quicker than any other 
sourcé. They can help you choose 
the right instrument, too. 
Here's where to contact them: 
LONDON AREA 

London 
Edmundson Electric Ltd. 
Tel: 01-8911331 
ERD(South East) Ltd. 
Tel:01 -928 5620 
Lugton & Co. Ltd. Tel:01 -348 8247 
R.T & I. Electronics Ltd. 
Tel:01-539 4986 
ITT Distributors Ltd. 
Tel:01 -803 6522 
Harlow 
ITT Instrument Services 
Tel: 0279 29522 
Welwyn Garden City 
Ellistons(Welwyn) Ltd. 
Tel:07073 26344 
MIDLANDS 

Coventry 
Mercia Electronics Ltd. 
Tel: 0203 24091 

Birmingham 
ITT Distributors Ltd. 
TeI:021 -236 5030 
ERD(Midlands) Ltd. TeI:021 -236 5060 
Northampton 
E.M.F(Etectrical) Ltd. Tel:0604 21711 

Norwich 
Newey & Eyre Ltd. Tel: 0603 49341 
Nottingham 
Newey & Eyre Ltd. Tel: 0602 866531 

NORTHERN IRELAND 

Belfast 
Eirco Ltd. Tel:0232 42911 
NORTH EAST 

Hull 
Edmundson Electric Ltd 
Tel:0482 20691 
Leeds 
Farnell Electronic Components Ltd. 
Tel:0532 636311 
Wetherby 
Farnell Instruments Ltd. 
Tel:0937 3541 
Newcastle upon Tyne 
J. Gledson & Co. Ltd. Tel:0632 860955 
NORTH WEST AND N. WALES 

Salford 
Hirst Ibbetson & Taylor Ltd. 
Tel:061 -832 9711 

J. Walton (Electrical) Ltd. 
Tel:061- 8724224 
SCOTLAND 

Glasgow 
ERD(Scotland) Ltd. Tel:041- 647 7141 

Elesco- Fraser Ltd. Tel:041 -221 9301 

SOUTH WEST AND S. WALES 

Bristol 
Black Arrow (Electronics) Ltd. 
Tel: 0454 315824 
Cardiff 
Newey& Eyre Ltd. Tel: 0222 45831 
Bath 
ERD(South West) Ltd. Tel:0225 63281 
You will still be able to buy our instru- 
mentsthrough your usual wholesaler, 
although he may 
lot bean Appointed 
Distributor. 

1 Avo Limited 
Evershed & Vignoles Limited MEGGER Instruments Division 
H. W Sullivan Limited 
Taylor Electrical Instruments Limited 

THORN Thorn Measurement Control and Automation Division, Archcliffe Road, Dover, Kent. Telephone: Dover (0304) 202620 
ww - 093 FOR FURTHER DETAILS. 
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Audio Laboratory 
Instruments 
To expand the distribution of Audio Laboratory 
Instruments RADFORD are looking for new 
dealer /agents outside the United Kingdom. If 
you are a supplier of laboratory instruments to 
professional and industrial end users it could be 
to your advantage to learn more about 
RADFORD audio measuring equipment. 

Write today for leaflets and details of franchised 
dealership. 

Radford Laboratory Instruments Ltd 
Ashton Vale Road 
Bristol BS3 2HZ England 

RADFORD 

LDO3. Low Distortion Oscillator 
Frequency range: 10Hz - 100kHz. 
Distortion: Distortion less than 0.002% over audio band. 
Size: 17" x 7" x 8 ". £275.00 
LDO3B. Low Distortion Oscillator 
As LDO3 but additionally fitted with output amplifier and 
transformer providing a 600 ohm floating balanced output. 
Unbalance: -80dB. 1kHz. -60dB 10kHz. £375.00 
DMS3. Distortion Measuring Set 
Frequency range: 5Hz - 50kHz. 
Measurement down to 0.001%. 
Size: 17" x 7" x 81". £225.00 
HSV1. High Sensitivity Voltmeter 
Average reading: 10p.V to 300V f.s.d. £1 25.00 
HSV2. High Sensitivity Voltmeter 
True r.m.s. reading. 10uV to 300V f.s.d. f175 00 
ANM1. Audio Noise Meter and High Sensitivity 
Voltmeter 
Average reading: 10í.V to 300V f.s.d. 
Includes Wide band, Audio band, IEC curve 'A' and CCIR 
weighting networks. Illustrated above. £150.00 
ANM2. Audio Noise Meter and High Sensitivity 
Voltmeter 
As ANM1 but true r.m.s. reading. £200.00 

WW - 047 FOR FURTHER DETAILS 

FAST RESPONSE STRIP CHART RECORDERS 
Made in USSR 

Type H3020 -1 

Single pen 

Specification 

Basic error 2.5% 

Sensitivity 8mA F.S.D. 

Response 0.2 sec. 
Width of each channel 80mm 
Chart speeds, selected by 

push buttons 0.1-0.2-0.5-1-2.5 - 
-5- 12.5 -25mm /sec. 

Chart drive 200 -250v 50Hz 

Type H3020 -3 
Three -pen 

Recording: Syphon pen directly attached 
to moving coil frame. 
curvilinear co- ordinates 

Equipment: Marker pen, Timerpen, Paper footage 
indicator, 10 rolls of paper. connectors, 
etc. 

Dimensions: H320- 1:285x384x16.5mm 
H320 -3: 475x384x16.5mm 

PRICE: H320 -1 £80.00 
H320 -3 £130.00 
Exclusive of VAT Available for immediate delivery 

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

Tel. 01 -727 5641 Telex: 261306 

WW - 058 FOR FURTHER DETAILS 
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Join the Digita 
Teach yourself the 
latest techniques of 

digital electronics 
Computers and calculators are only the beginning of the 
digital revolution in electronics Telephones, wristwatches, 
TV, automobile instrumentation - these will be just 
some of the application areas in the next few years. 

Are you prepared to cope with these developments? 

This four volume course - each volume measuring 
114" x 81" and containing 48 pages - guides you 
step -by -step with hundreds of diagrams and questions 
through number systems, Boolean algebra, truth tables, 
de Morgan's theorem, flipflops, registers, counters and 
adders. All from first principles. The only initial ability 
assumed is simple arithmetic. 

At the end of the course you will have broadened your 
horizons, career prospects and your fundamental under- 
standing of the changing world around you. 

of 
Digital Systems 

134Xig1 

L5 J plus 
p&PP 

Also available -a more 
advanced course in 6 
volumes: 

1. Computer Arithmetic 

2. Boolean Logic 

3. Arithmetic Circuits 

4. Memories & Counters 

5. Calculator Design 

6. Computer Architecture 

Offer. Order this together 
with Digital Computer Logic & 
Electronics for the bargain 
price of £9.25, plus 50p 
p &p. 

Design of Digital Systems contains over twice as much 
information in each volume as the simpler course Digifal 
Computer Logic and Electronics. All the information in the 
simpler course is covered as part of the first volumes of 
Design of Digital Systems which. as you can see from its 
contents also covers many more advanced topics 

Designer 
Manager 
Enthusiast 
Scientist 
Engineer 
Student 

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

Guarantee-no risk to you 
If you are not entirely satisfied with Digital/ 
Computer Logic and Electronics or Design of Digital 
Systems, you may return them to us and your 
money will be refunded in full, no questions asked. 

i 

5 

Revolution 
Digital Computer 
Logic and 
Electronics 
A Self-instructional Course 

NG.,,x+ MA IC.in,eDl 
A W Unwvn BA ICnnI.,DI 

Book I Basic 
: omputer 
logic 

Book 2 _ ogical 
circuit 
dements 

Book 3 Designing circuits 
to carry out 
logical f Jnctions 

Book - lipflops 
and 
registers 

Digital Computer 
Logic and 
Electronics 

8's 
r 

£3.95 
plus 50p packing and 
surface mail anywhere 
in the world. 

Quantity discounts 
available on request. 

Payment may be made 
in foreign currencies. 

VAT zero rated. 

To; Cambridge Learning Enterprises, 
FREEPOST, St. Ives, HL-ntingdon, Cambs. 
PE17 4BR 
'Please send me .... set(s) of Digital Computer 
Logic and Electronics at '_4.45 each, p &p 
included 
or .... set(s) of Design of Digital Systems at 

£6.45 each. p &p included 
or .... combined set(s) at £9.75 

included 
each, p &p 

Name 

Address .......... 
'delete as applicable 
No need to use E stamp - just print FREEPOST on the 
envelope. WW t j 
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sound equipment 
by 

GRAMPIAN REPRODUCERS LTD. HANWORTH TRADING ESTATE FELTHAM MIDDLESEX TELEPHONE 01 -894 9141 

X 209 

WW -029 FOR FURTHER DETAILS 

b r -eieJ 1 

PROFESSIONAL 
TAPE TRANSPORTS 
and multi -channel electronics 
for studio and industrial use 

Finance 
available 

Type 19 
25mm model 

Tapewidths up to 25mm 
Speeds: 3mm /s minimum up to 152cm /s max 

2 and 4 speed models 
Reel Capacity up to 29cm 
Remote Control Facility 
Tape Tension Control 
Automatic Interlock against misuse 
Special models to customer requirements 

BRENELL ENGINEERING CO LTD 
231 -5 Liverpool Road, London N1 1LY. Tel: 01 -6078271 

TRANSVERTORS 
Valradio sinewave and square wave transvertors now incorporate 
SILICON transistors resulting in greater reliability and more stable 
performance at high ambient temperatures, including tropical 
climates, 

TYPE D12/400S 
A wide selection of types are available to drive practically any 
equipment within the power rating. 
A random selection of types: 

Input Output 
C24/60S 24v DC 115/230v 60watts Sine wave 
D12/400S 12v DC 115/230v 400watts Sine wave 
D12/500T 12v DC 115/230v 500watts Square wave 
D24/ 150T 24v DC 115/230v 150watts Square wave 
D12/250/24 12v DC 24v DC 8A 

Please send for literature WW675 
VALRADIO LIMITED 

BROWELLS LANE, FELTHAM, MIDDLESEX, TW13 7EN 
Tel: 01 -890 4242/4837 

WW -065 FOR FURTHER DETAILS 
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The world over - 
You get the 
best service 
from Haltron 

Haltron 

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

Hall Electric Lim ted, 

Ellectron House, 

Cray Avenue, St. Mary Cray, 

0-pington, Kent BR5 3QJ. 

Telephone: Orpington 27039 

Telex: 896141 

WW -014 FOR FURTHER DETAILS 
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At Home 
Soldering? 
You should be - with the LITESOLD 
CONQUEROR 
A superbly handling lightweight iron, 
fully insulated and earthed for safety. 
Bits are interchangeable, non -seize, and 
are available in 16 different shapes and 

sizes, from 1/16" up to 1/4 ", in 

copper and long -life types. (Standard 
fitting, 1/8" copper single chisel shape). 
Covers a range of work often needing 
several different irons. 
A special spring stand gives safe, easy 

location of the iron and spare bits. The 
heavy heat -resistant base is complete 
with non -slip pads and bit cleaning 
sponge. 

Send cheque /PO direct, or ask for leaflet. 

Conqueror Iron Only £3.35 
Iron & Spring Stand £5.66 
Iron, Stand & set of 
4 spare copper bits £7.30 
(Prices include 8% VAT 
and p. & p.) 

LIGHT SOLDERING DEVELOPMENTS LTD 
97 -99, Gloucester Road, Croydon, CRO 2DN. 01 -689 0574 LS/M 

WW -063 FOR FURTHER DETAILS 

ELECTRONIC 

INDUSTRIAL THERMOMETER 

THE MODERN WAY TO MEASURE TEMPERATURE 
A Thermometer designed to operate.as an Electronic Test Meter. Will 
measure temperature of Air, Metals, Liquids, Machinery, etc., etc. 
Just plug -in the Probe, and read the temperature on the large open 
scale meter. Supplied in zippered vinyl case with transparent front 
and carrying loop, Probe, and internal 1-1- volt standard size battery. 

Model "Mini-On 1" measures from - 40°C to + 70°C; price £17.50 
Model "Mini -On Hi" measures from + 100 °C to + 500 °C, price 

£20.00 (V.A.T. EXTRA) 
Write for further details to 

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

('Phone 01 -837 7937) 

WW -035 FOR FURTHER DETAILS 

SR45 72 x 56 
SR52 78 x 63 
SR65 95 x 75 

TAD48 48 x 42 
TAD66 66 x 60 
TAD86 86 x 78 
TAD118 118 x 106 
TAD152 150 x 1 10 

SA38 43 x 43 
SA45 51 x 51 
SA52 61 x 61 
SA65 82 x 78 

A selection 
from our Range 

Competitive 
Prices! 

High Quality! 
Personal Service 

Full Electrical 
and Mechanical 

Information 
on Request! 

SU45 
SU55 
SU65 

69 x 53 
87 x 63 

105 x 77 

All dimensions 
n mm. 

SA65 82 x 78 
For laboratory 

use 

SE45 
SE52 
SE6 5 
SE85 

64 x 52 
80 x 60 

100 x 80 
120 x 100 

SERVO AND ELECTRONIC 
SALES LTD. 
24 High St., Lydd, Kent. TN29 9AJ 
Tel: Lydd 20252 Telex: 965265 

WW -072 FOR FURTHER DETAILS 
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Countless uses in industry and offices 

*QUICK AND EASY TO APPLY - 
EVEN IN AWKWARD PLACES 

*SAVES DAMAGE TO WOOD AND PAINTWORK 

*STICKS ON INSTANTLY : HOLDS WIRE FIRMLY " 

You'll save enormous time and trouble with the 

new Brandauer adhesive staple. Just peel off the 

backing strip and press staple into place. Then 

bend clips over to hold wire firmly in position. 

No messing with pins, tacks, soldering or 

drilling. No damage to woodwork, e.g. skirting 
boards. Use the Brandauer Staple for any wall, 

frame or cabinet wiring jobs - it's wonderfully 

easy for fitting in those awkward corners. 

Send now for details to: 

SPECIAL PRODUCTS DISTRIBUTORS LTD. 

. 

81 Piccadilly, London W1V OHL. Tel : 01 629 9556:` j1 

WW -054 FOR FURTHER DETAILS 

The 
new 
Rank 

wow& FWTTER Meter 
Type 
1742 

X, 
RANK FILM 

EQUIPMENT 

Fully transistorised 
for high reliability 

Versatile 
Meets in every respect all current specifications 

for measurement Of Wow, Flutter and Drift 
on Optical and Magnetic sound recording /reproduction 

equipment using film, tape or disc 

High accuracy 
with crystal controlled oscillator 

Simple to use 
accepts wide range of input signals with 

no manual tuning or adjustment 

Two models available: 
Type 1742 '.A' ß5A847: 1972 DIN 45507 

cc1R 409 -2 Specifications 
Type 1742'B' BS 1988: 1953 Rank Kalee 

Specifications 

f -or further information please address your enquiry to 

Mrs B. Nodwell 
Rank Film Equipment, PO Box 70 

Great West Road, Brentford 
Middlesex Tw8 9HR 

Tel: 01-5689222, Telex 24408. Cables Rankaudio Brentford 

G a.rd hers 

The Best 
of British 

ENCAPSULATED POWER SUPPLIES 
DC Input - NV Converter Series 

Fully stabilized 
Input/output isolation 
Short circuit protection 
Fully shielded, low radiation 
Commutation spikes less than 20 mV P -P 

Cat. No. Nominal DC OUTPUT 
Input Voltage Volts Amps 

NV7300 
NV7308 

,NV7312 
NV7314 
NV7317 
NV7319 
N V 7323 
N V 7328 
N V 7 336 
N V 7342 
NV7344 
NV7349 
NV7353 
N V 7357 
NV7358 
NV7366 
NV7368 
NV7372 
N V 7 383 
N V 7 388 
NV7396 
N V 7398 

TYPICAL 
REGULATION (Volts) 
LINE LOAD 

E 2x15 0.25 .006 006 
5 180 0.05 2.5 2.5 

12 5 1.00 .005 024 
12 2x 5 1.00 005 .024 
12 6 1.00 009 021 
12 2x 6 1.00 009 023 
12 2x12 0.50 014 011 
12 2x15 0.50 019 011 
12 24 0.5 07 09 

24 5 1.00 004 .024 
24 2x 5 1.00 .004 024 
24 2x 6 1.00 008 023 
24 2x12 0.50 .010 012 
24. 15 1.00 024 021 
24. 2x15 0.50 015 012 
24. 24 0.5 07 09 
24. 50 0 25 3 2 

50 5 100 002 024 
50 2x12 0.50 007 011 
50 2x15 0.50 010 012 
50 24 0.5 07 09 
50 50 0.25 .3 .2 

Based on ambient 20°C, 100sq. in heatsink 
modules facilitating polarity changes 

Additional designs are fully described in GT.21B. 

AC Input - Minimod Series 
P.C. mounting interchangeable 
with most American types 
Linear stabilization 
Foldback current limiting 
Wide temperature range 

Modules available for U.K. 
(210- 250v), European (200 - 
240v) and American (106 -121v) requirements 
Supply Frequency 50 -400Hz 

Type 
number 

OUTPUT 

Voltage' Amps 

Short Circuit 
Current mA 
(Typical) 

Regulation 
line & load 
(Typical) 

PUO1 5 0 5 370 03 
PUO2 5 1.0 770 0.5 
PU03 1501E 0.10 37 0.1 
PU04 15-0-15 020 84 0.1 
PU05 12-0 12 0.12 45 0.1 
PUO6 12012 0.24 120 0.2 
PU11 18-0 1E 0.15 50 0.1 
PU10 15 0.10 37 0.1 
PU12 12 0.10 45 0.1 
PU13 18 0.065 23 0.1 

Voltage tolerance 5v models! O.1v. All other models 1 0.2v. 

Nickel- Cadmium Cell Charger Units 
Constant current outputs permitting up to 10 cells to 

be charged in series. DC (INPUT - NV7304 AC INPUT PÚ07 

ALL UNITS DESCRIBED ARE NORMALLY AVAILABLE 
FROM STOCK. SPECIAL DESIGN SERVICE. CUSTOM 
BUILT UNÌTS FOR APPLICATIONS REQUIRING 
DIFFERENT SPECIFICATICNS ARE PRODUCED AS 
PART OF OUR STANDARD SERVICE. TRY US FIRST. 

gravol 

Gardners) 
Gardners Transformers Limited 
Christchurch Dorset BH23 3PN 
Telephone 0201 .5 2284 
Telex 41276 Gardners XCH 

Approved manufacturers of 
electronic transformers, modular 

power supplies, inverters and corverters to Defence Standard 05 -21 

WW -067 FOR FURTHER DETAILS 
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They use them here, they use them there, 
those engineers use them everywhere. 

Being completely self contained, the 
Sullivan Multi- Purpose Potentiometer, Type 
44228 is equally at home in a laboratory, on a 

production line or on -site. 
This versatile unit is intended forthe cali- 

bration and testing of thermocouples and 
associated indicators and recorders. It can 
measure or supply potentials up to101 mV(to 
an accuracy of+0.1 %!) An optional Voltage 
Ratio Box type 44763 extends measurements 
up to 500 V. 

The Sullivan Multi- Purpose Potentiometer 
incorporates a solid state d.c. null detectorwhich 
carries a centre zero logarithmic scale with sen- 
sitivity at12 pV per division, for small deflections. 

And to cap it all, this precision engineered 
unit is rugged enough to go anywhere and give 
accurate readings. Get in touch to-day forfully 
detailed literature. 

WW - 025 FOR FURTHER DETAILS 

Sullivan) 
H. W. Sullivan Limited, Dover-, Kent. 
Tel: Dover(0304) 202620 Telex: 96283. l Thorn Measurement Control and Automation Division. 

Problem. 
Where to obtain devices for push -pull audio 

power amplifiers which give good linearity and 
don't blow up on the slightest overload. 

M -OV audio beam 
tetrodes. A pair of KT66s 
will give up to 50W and a 
pair of KT88s will give 
up to 100W. 
And M -OV audio triodes, 
too: a pair of DA42s gives 
up to 200W and a pair of 
DA 100s gives up to 300W. 

EEVand M OV 
know how. 

KT88 
410 Z 

LAPS 1 

THE M -O VALVE CO LTD, Hammersmith, London, England W 8 Tel: 01 -603 3431. Telex: 23435. Grams: Thermionic London. 

WW-015 FOR FURTHER DETAILS 

Switching problems? 
Rely on Zettler. 

Producing 30 basic types 
of relay and 15.000 variants 
with regard to contact 
stacks. terminals, energizing 
current and contact 
material, Zettler is among 
the largest manufacturers 
of electro- mechanical 
components. 

Our product range 
comprises: 
Low profile (flatform) 
Timing Miniature Low 
contact capacity Herme- 
tically sealed Stepping 
Mains switching Latching 
Contact stacks Solenoids 

rr 

Stepping Relay AZ 170 
Contacts are mechanically 
latched and thus unaffected 
by supply interruption. 
Regular contact configurations 
from 1 make up to 3 changeovers. 
Heavy duty version with 1 make 
or 1 changeover. Switching 
capability : 3 A at 125 V AC. 
Coil voltages: 6 to 110 V DC. 

We resolve your switching problems rapidly and expertly. Please 
contact us for further details. 

ZETTLER UK 
Zettler 

Brember Road 
Harrow, Middx. HA2 8AS, Tel. (01) 422 0061 

A member of the worldwide ZETTLER electrical engineering group, est. 1877 

WW-411 I FOR FURTHER DETAILS 
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A message for dealers 
in exclusive high quality 
audio equipment - 
everywhere. 
It is now proposed to expand the distribution of 

RADFORD products by supplying from the 
factory in BRISTOL direct to franchised dealers 

outside the United Kingdom. 

If you have a discriminating clientele looking 
for the finest audio equipment and loudspeaker 
components available, you could profit from a 

direct RADFORD franchise. 

Write today for details and leaflets. 

Radford Audio Ltd 
Ashton Vale Road 
Bristol BS3 2HZ England 

r I RADFORD] 

Z D22 
Stereo Pre -amplifier Control Unit 
A stereo pre -amplifier of virtually zero distortion. 
Inputs for disc, tuner, and two tape machines. 

Size 17" x 44" x 10" deep. £145.00 

HD250 Stereo Integrated amplifier 
Incorporates ZD22 pre -amplifier with low distortion 
power amplifier of 50 watts per channel into 4 -8 ohms 

load. Headphone output. Illustrated above. 
Size 17" x 44" x 11". £195.00 

ZD100 Power amplifier 
Power output 120 watts in 4 ohms and 75 watts into 
8 ohms. Distortion less than 0.004% up to clip level. 

Size 17" x 4á" x 13 ". £175.00 

ZD200 Power amplifier 
Power output 250 watts into 4 ohms and 150 watts into 

8 ohms. Distortion less than 0.004% up to clip level. 

Size 17" x 7" x 13 ". £295.00 

WW - 046 FOR FURTHER DETAILS 

Your choice of 
Live Sockets - 
Instantly! 
A Lexor DIS -BOARD gives you up to 6 
sockets from one pcwer outlet. Portable 
or permanent fixinç , compact units. with 
safety neon. Over 1 000 socket 
combinations availsble from stock. All 
types of fittings and finishes. 

Brochure from 
LEXOR DIS- BOARDS LIMITED 
Allesley Old Road-, Coventry 
-elephone 72614 cr 72207 

Cr ± 

, 

ooO 

\fi411.1.- 
. 

WW -033 FOR FURTHER DETAILS 

MODEL 
U -50DX 

sanwa 
MULTI TESTERS 

USED THROUGHOUT Till WOndt. SANWA'S EXPERIENCE OF 30 YEARS ENSIRES 

ACCURACY. *LIABILITY. VERSATILITY. UNSURPASSED TESTER PERFORMANCE 

COMES WITH EVERY SM WA. 
Eatellpd Rep's Se-oic BmsMn 500E91í 

MOOE1 PPS 

ODOR. 

ODOR. U5360TA 
MODEL USOON 

MOoEI. A303ll0 
MODEL 9X58 
MODEL ÁT45 

E12.80 

£14.90 
E14.90 
E16.10 
£ 19.15 
(22.90 
E23.15 

MODEL K2OTHO 
MOOf1 FROTRO 
AptEL 380CE 

MODEL NI01 

MI)tIEL 460E0 

MODEL EM800 

MODEL R100008 

E24.20 
£26.40 
£29.12 
E31.85 
£35.13 
E74.50 
E75.21 

TNI.SE PRICES 00 NOT INCLUDE Y.A.T. 

Gan lain. available for most mars. eta or sold sgerolory 

Please write for illustrated leaflet of these and other soerialised Sanwa meters 

SOLE IMPORTERS IN UK 

QUALITY ELECTRONICS LTD. 
47 -49 HIGH STREET, KINGSTON-WPON- THAMES, SURREY. KT1 1LP 

Tel.01-546 4585 
WW-007 FOR FURTHER DETAILS 

Telford 
Oscilloscope 

cameras 
More complete details available on request from 

Type A modular system with widest 

range of film backs, lenses, viewing 

systems and adaptors to meet virtually 

all requirements. 

Plus inexpensive Type P (prices from £50) 
utilising coaterleu Polaroid ® film and 
Robot with economical 35mm film for 
continuous feed. 

Telford PRODUCTS LTD. 

®Reg. Trade Mark. 

WADSWORTH ROAD PERIVALE GREENFORD MIDDX. ENGLAND Telephone: 01.99810/1 Telex:935524 

Er= A MEMBER COMPANY Of 5ENTSM INDUSTRIES LRAM 

WW - 026 FOR FURTHER INFORMATION 



HIGH POWER DC- COUPLED AMPLIFIER 
* UP TO 500 WATTS RMS FROM ONE CHANNEL 
* DC- COUPLED THROUGHOUT 
* OPERATES INTO LOADS AS LOW AS 1 OHM 
* FULLY PROTECTED AGAINST SHORT CCT, 

MISMATCH, ETC. 

* 3 YEAR WARRANTY ON PARTS AND LABOUR 

The DC300A Power Amplifier is the successor to the world famous DC300 which is so widely used in 
Industrial, and Research applications in this country. It is DC- coupled throughout so providing a power 
bandwidth from DC to over 20,000Hz.The ability of the DC300A to operate without fuss into totally 
reactive loads while delivering its full power, and maintaining its faithful reproduction of Pulse or complex 
waveforms has established the DC300A as the world's leading power amplifier. Each of the two channels 
will operate into loads as low as 1 ohm, and the amplifier can be rapidly connected as a single ended 
amplifier providing over 650 watts RMS into a 4 ohms load, and still providing a bandwidth down to 
DC. Below is a brief specification of the DC300A, but if you require a data sheet, or a demonstration 
of this fine equipment please let us know. 

Power Bandwidth DC -20kHz n 150 watts - 1 db. 0db. Slewing Rate 8 volts per microsecond 
Power at clip point (1 chan) 500 watts rms into 2.5 ohms Load impedance 1 ohm to infinity 
Phase Response 
Harmonic Distortion 

+0. - 15 DC to 20kHz, 1 watt BO 
Below 0.05% DC to 20kHz 

Input sensitivity 
Input Impedance 

1.75 V for 150 watts into 8S2 
10K ohms to 100K ohms 

Intermod. Distortion Below 0.05% 0.01 watt to 150 watts Protection Short. mismatch & open cct. protection 
Damping Factor Greater than 200 DC to 1kHz at 80 Power supply 120 -256V. 50 -400Hz 
Hum & Noise (20- 20kHz) At least 1 10db below 150 watts Dimensions 19 " Rackmount. 7 " High, 9-,;" Deep 
Other models in the range: D60- - 60 watts per channel D 1 50 - 150 watts per channel 
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MACINNES LABORATORIES LTD 
MACINNES HOUSE, CARLTON PARK INDUSTRIAL ESTATE, 

SAXMUNDHAM, SUFFOLK IP17 2NL 
TEL (07281 2262 2615 

WW -031 FOR FURTHER DETAILS 

Contractors to H.M. Govt. P.O. 

REPAIRS 
OF ELECTRICAL MEASURING INSTRUMENTS 

7 -14 DAYS SERVICE 
t MODEL 8 MK .V 

STOCKISTS 
ALSO SUPPLIERS OF GEC 

RISSO AND OTHER 
MULTI RANGE TEST SETS 

WE SPECIALISE IN ASSEMBLIES, AND IN THE 
REPAIR, CALIBRATION AND CONVERSION 

OF ALL TYPES OF INSTRUMENTS, INDUSTRIAL 
AND PRECISION GRADE 

LEDON INSTRUMENTS LTD. 
GLADSTONE WORKS, GLADSTONE RD, 

FOLKESTONE, KENT. 
TEL: (STD) 0303 57555 

WW - 024 FOR FURTHER DETAILS 

NEON 
FILAMENT 
AND LED 
INDICATORS 

V V 
ASSOC ATES 

LIMITED 

52 Silver Street, 
Stansted, 
Essex. 
Tel: (0279) 814929 
Telex : 81675 Jarlamps 

WW -034 FOR FURTHER DETAILS 
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AEL3O3O 
The AEL 3030 is a compact, fully solid -state 150 watt 
PEP output Transmitter -Receiver covering 2.16 MHz on 
4 or 6 channels. 

Rugged construction for today's tough environments. 
Easily accessible for simple maintenance. 

Ten plug -in modules give maximum insurance against 
loss of service. 

The advanced technology used in the AEL 3030 
provides unmatched efficiency in point to point or 
mobile communication, minimises size and cost and 
maximises reliability! 

DESIGNED FOR RELIABILITY 

13 

WW - 085 FOR FURTHER DETAILS 

For further information and 
colour brochiite write to: 

AELGATWICK. HOUSE 
HORLEY, SURREY, ENGLAND 
TELEPHONE: HORLEY (02934) 5353 

Telex. 87116 ( Aerocon Horley) 
Cables. Aerocon. Telex. Honey 

ANEW DIMENSION 
IN SOLDERING 

Iso-Tip Cordless 
Soldering Iron 

Ideal for factory, field servicing, 
laboratory or home, the Iso-Tip 
Cordless offers a great advance in 

soldering. It is completely portable, 
heats in 5 seconds and recharges 
automatically in its own stand. 

The Iso -Tip is powered by 
long -life nickel cadmium batteries 
giving tip performance up to 50 
watts with a temperature of 370 °C. 

Tips are available in five different 
sizes ranging from Micro to 
Heavy Duty to meet all soldering 
requirements. 

Greenwood Electronics 
Portman Rd, Reading RG31NE, England. 
Telephone: Reading (0734) 595844. 
Telex: 848659. 

WW -036 FOR FURTHER DETAILS 

FREQUENCY COUNTERS 
HIGH PERFORMANCE REASONABL Y 

PRICED ELECTRONIC INSTRUMENTS 

CRYSTAL. OVEN 

TWO TONE BLUE CASE £370 520 MHz 

Sensitivity 10mV. Stability 5 parts 10'° 

301M 32MHz 5 Digit £78 401 32MHz 6 Digit £121 

501 32MHz 8 Digit £178 701A 80MHz 8 Digit £195 

801A /M 3COMHz 8 Digit £305 901M 520MHz 8 Digit £375 

8018/M 250MHz 8 Digit £262 l Memory versions available if not 

Start /Stop versions plus £12 
suffixed M £25 extra 

Type 101 1MHz 100KHz 1CKHz Crystal Standard £85 
Type 103 Off /Ai- Standard £85 

SUPPLIERS TO: Ministry of Defence, G.P.O., B.B.C., Government Depts., 
Crystal Marmfacturers and Electronic Laboratories world -wide 

R.C.S. ELECTRONICS 
NATIONAL WORKS, BATH ROAD 

HOUNSLOW, MIDDX. TW4 7EE 

Telephone: 01- 572 0933/ 4 

WW - 048 FOR FURTHER DETAILS 
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SPECIALISTS IN COIL 
AND TRANSFORMER 
WINDING: 

Torroidal: c core: high 
speed high turn bobbin 
winding: chokes and wave 
winding 
any quantity, any rating, 

Send for new catalogue. 

W 

', 

, ,< 

r 

4... 

0 
Limited Electronics 

1 

27 STATION ROAD 
BRIMINGTON 
CHESTERFIELD 
DERBYSHIRE, ENGLAND 
TEL: 0246 70297/8/9 
TELEX 54284 

WW -009 FOR FURTHER DETAILS 

THE TUNER YOU LAN TRUST 
(W.W. APRIL /MAY 1974) 

This tuner has been 
designed for use with high 
quality audio equipment. It 
has therefore been designed 
so that only high quality, 
auc(io signals may be heard. 

-There are no interstation 
noises, distorted or 
mis -tuned stations, 
spurious tuning responses, 
or other unwanted effects. 
There are only clear stereo 
programmes set against a 
background of silence. 
When the tuning lamp is 
out - silence; tuning lamp 
on - one of a multitude of 
receivable stations, in 
perfect tune, and held by 
powerful a.f.c. 

NEW REVISED PRICES (EXC. VAT) 
VAT Rate 25% 

Kits 1 to 12 listed below supply you with all you need to build this high quality tuner, including 
every nut and bolt, plug, socket, and mains lead. A complete after -sales service is available for 
fault finding, and a full guarantee provided. All sub -assemblies are available ready built and 
tested to simplify construction, or you may purchase the completed tuner with a five -year 
guarantee. 

K1 -4 Main receiver board £24.55 
K5 -7 Stereo decode board £7.05 

INDIVIDUAL PARTS 
(included in Kits 1 -121 S.A.Ë. please for details to: 

K8 Function Switches £4.95 LP1186 front end. £4.53 
K9a Pre -set station unit £13.75 MC1310P decoder £3.15 
K10 Power supply unit £5.59 SBA750B i.f. amp. £2.95 
Kl1 Cabinet and all else £27.70 
K12 Meter with drive 

SL3046B trans. array 
SL301 B dual trans. 

£1.70 
£1.40 conOes t n 

components £11.00 Filter SFG10.7MA £2.95 
K1 -12 PACKAGE PRICE £85.00 

saving £9.59 
Coil with wire 
Ten turn pot. 50K 

£0.50 
£3.55 33 RESTROP VIEW, PURTON, WILTS SN5 9DG 

U.K. postage 30p per kit, free over E15. Postage per item U.K. £0.20 

Ready built and tested £102.00. Securicor delivery (mainland only). £3 extra J. A. SKINGLEY & N. C. THOMPSON 

DIGITAL CLOCK KITS : ALARM AND STANDARD 

61/4 "x3 "x21/2" 
Mains operated 

12 -24 hour 

Fast Building. 
Easy to follow Instructions. 
No knowledge of electronics needed. 
The most comprehensive kit and 
instructions you have ever seen. 

ALARM VERSION 
(including P &P, VAT) £16.00 

STANDARD CLOCK KIT. STILL £14.00 

READY -BUILT, TESTED 
ELECTRONICS FOR 
STANDARD CLOCK 

Clock Chip MM5314N 
0.63" LED Displays NSN61 L 

Segment Driver Chip DM8865N 
Mains Transformer (8.5/15v) 
Assembly Manual 
Futuristically Styled Case 

White, Black, Red, Blue, Green, Mauve 
All wood case ....extra 70p 
Standard Kit, excluding case 

£2.95 
£1.65 
£0.50 
£1.50 
£0.50 
£4.40 

£11.60 

Pulse Electronics Ltd. 
Dept. WW4. 202 Shefford Road. Clifton, Beds. 

Tel. Hitchin (04621 814477 
£11.88 
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METER PROBLEMS? 

2 3 

Mr ÌÌiA 

V 

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: 01183717937 

WW - 021 FOR FURTHER DETAILS 

when reliability 
and quality count 

Magnetrons, Klystrons, T.W. Tubes, Transmitting 
Valves, Industrial Valves, T.V. Picture Tubes, 

Cathode Ray Tubes, High Reliability Valves and a full 
range of Receiving Valves always available. 

Professional import and export 
enquiries welcomed. 

Redan House, 1 Redan Place, London W2 4SA 
Telephone: 01 -727 0101 Telex: 265531 

Cables: Edicron London W2 
ww-010 FOR FURTHER DETAILS 
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LOW -COST INSTRUMENTS 

COUNIE9 
TIMER 
,e5 

.... 

µ, ; : .. J £82 . ,.,. + £2.00 p.p. 
+ VAT 

745 COUNTER TIMER 
Measures frequency, period, time and totalises 

32 MHz frequency range (DC coupled) 
5 -digit .3" LED display 

6 Gate times/Time units, 10ps to 1 S in decades 
Sensitive, protected FET input 

t° - .-. 

w,.,.. ,,... 

744 COUNTER TIMER 

£79 + £2.00 p. &p. + VAT 

Measures frequency, period and time 

30MHz frequency range (DC coupled) 

5- digit, long -life incandescent display 

Sensitive, protected FET input 

-, 
* 

*F=. 

643 FUNCTION GENERATOR 
£86 + £2.00 p. &p. + VAT 

Accurate, digital frequency setting 
01Hz -1 MHz 

Wide range external control of frequency 

Triangle, Squarewave and Low Distortion 
Sinewave outputs 

500 + simultaneous outputs 
DC offset 

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

OMB ELECTRONICS 
Riverside, Eynsford, Kent DA4 OAE 

Tel. Farningham (0322) 863567 
WW - 027 FOR FURTHER DETAILS 

NT 3302. fet fm tunerhead 

s 
TOKO's latest FM 
evaluation with the 
AM (LW /MW) and 

+AM gang 
* FET input stage 
* 3 stage tuning 
* 3:1 gearing 
* 335pF AM gangs 
* AFC facility 

tunerheadl is available for immediate 
Broadercasting 9000 tuner chassis- an 
mpx FM chassis, with switches inc. 

distributed by Ambit international, 37 High St 
Brentwood, Essex. tel 216029, tlx:848095. 
ALL 9000 chassis enquiries to Ambit please. 

OEM enquiries to TOKO UK, Ward Royal Parade, 
Alma Road, Windsor, Berkshire. te1:54057, tlx:848095. 
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professionally 
canned from 

ear to ear 

The DT 10i) is only one of an extensive range of 
headphones manufactured by Beyer Dynamic, 
in use in studios throughout the world 
setting a new sound standard. 

' Frequency Response: 30- 20,000 Hz 
"Output Level at 100 HZ and 1 mW: 110 db over 

2. 10.41:bar 
" Rated Input: appr. 600m V per cartridge 

Peak Power Load: 1W or 20V per cartridge 
' Impedance: 2 x 4002(2 x 8, 2 x 100, 2 x 800, 

2 x 2,000S2upon request) 

BEYER DYNAMIC 
BEYER DYNAMIC (GB) LIMITED 
1 Clair Road, Haywards Heath, Sussex. Tel: Haywards Heath 51003 

WW -068 FOR FURTHER DETAILS 

servos 
synchronous 

steppers 
dc motors 

gearboxes and 
control systems 

Stockists for imaoc Motors 

46 

moinan 
McLENNAN ENGINEERING LIMITED 

Kings Road Crowthorne Berks Telephone: Crowthorne 5757/8 

WW -043 FOR FURTHER DETAILS 

FOUR CHANNEL 

Recorder . £385 
Replay only £237 
VAT and carriage extra 

A new rugged four channel recorder for industrial 
or university use mounted in an Imhof steel 
case size 21" wide r 19" r 10" high overall 
Weight 25Kg. 

In line record and replay heads with ability to erase 
and record on individual tracks. Mk 5 Brenell Deck - 33/4, 7Y and 15 i p s -- 
8' /," spools - 'h" tape - -Papst Motors 

This equipment, which has simple controls, is specially designed for reliability and easy 
maintenance All the amplifiers plug in Features include lack sockets for input and 
output lines on the front panel with extra D I N sockets at the hack. Built in four x 

8 watt power amplifiers available. Price £46 
DEIMOS LIMITED 

Simmonds Road, Wincheap, Canterbury, Kent. Tel. 0227 68597 

meteronic 

OSCILLOSCOPES 
BATTERY PORTABLE 

10 MHz BANDWIDTH 

0.1 .S -0.1 Sec. TIME -BASE 
SINGLE AND DOUBLE BEAM 
PRICES FROM £95 

meteronic ltd. 
114/116 Shipbourne Road 

Tonbridge, Kent 
Tel. Tonbridge 61448 

WW -032 FOR FURTHER DETAILS 
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Why do the BBC CAPITAL RADIO 
DECCAEMIGRANADATVB REpIFFUSION 

use KLARKTEKNIK GRAPHIC EQUALISERS? 
Perhaps it's because the performance is better than any other on the market 

Distortwn 001% 1 KHz at 4dBrn into Input impedance Unbalanced 10K ohms nominal 

600 ohm load 
0.05% 20Hz - 20KHz at - Output impedance Unbalanced. O ohms -short 

18dBm into a 600 ohm load circuit 

Cahbrapon accuracy 0.5 dB Operating level -20dBm to 24dBm Input 
protection - 69V RMS 

Balanced floating Inputs and outputs available Equivalent input noise 20 Hz - 20K Hz unweighted -90 
dBm 

Centre frequency Input -10K ohms Output - 600 ohms 

accuracy -2rA Output clipping point 22dBm into 600 ohm load 

Klark TeknikLtd Summerfield Kidderminster Worcestershire DY'117RE Tel Kidderminster 64027 

17 
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Enter the GREAT BI -PAK CHRISTMAS COMPETITION, 
21. SELENIUM CELL 

22. AERIAL (TRANSMITTING( 

23. PRESET RESISTOR 

24. ELECTRO MAGNET 

25. PLUG ANO SOCKET 

26. FUSE 

27. SILICON CONTROLLED RECTIFIER 

28. RECTIFIER 

29. SPARK GAP 

3D. COAXIAL PLUG & SOCKET 

WIN A 22 
COLOUR T.V. 

FREE! 
2nd PRIZE: A complete H outfit 

comprising a Legionaire Amplifier, Record 
Deck and EMI Speaker Kits. 

3rd PRIZE: Black and White 
mains/ battery Television. 

4th PRIZE: An Electronic Calculator. 

PLUS: 49 runner -up prizes of Electronic 
Slide Rules. 

HOW TO ENTER 

You are allowed one line for every _1.00 Spent with Bo -Pak Opposite you will find 

illustrated, 20 electronic symbols. Just choose the correct descriptions for these from 

the 30 alternatives shown and enter the numbers of the descriptions in the entry coupon 

alongside the letter indicating the symbol -- should you need more columns you will 

find a coupon in every electronic publication They write a slogan of not more than ten 

words but including the name BI -PAK 

RULES 
There is no entry fee but one line is allowed for every 01.00 spent with BI -PAK (SEE 

OUR ADVERTISEMENT ON PAGES 1061 tul) Every entry must be made on a proper 
entry coupon and must bear the entrant s full name and address 

'All accepted entries will be examined and the Adjudicating Committee will award the 
FIRST PRIZE of a COLOUR TELEVISION to the competitor they consider to show the 
correct answers and who submits the best slogan. The remaining prizes will be awarded 
for the next best entries in order of merit. 
Closing date February 29th. Entries arriving after the closing date will be disqualified. as 

will any received incomplete. illegible, mutilated or altered or not complying with the 
instructions and rules exactly. No responsibility can be taken for entries lost or delayed in 

the post or otherwise. Proof of posting will not be accepted as proof of receipt. All 

decisions of the Adjudicating Committee will be final and legally binding. No 

correspondence will be entered into Winners will be notified and the result published in 

the earliest possible Issues of this magazine. 
The competition is open to all except employees (and their families) of Bi -Pak 

Semiconductors, We regret that this competition is restricted to U K. residents only. 
Entrants must agree to abide by the rules of the competition. 
All entries become the property of BI -Pak Semiconductors and any slogan submitted 
may be used at the discretion of the company. 

1. UNIJUNCTION TRANSISTOR 

2. ELECTROLITIC CAPACITOR 

3. THERMISTOR 

4. HEXODDE VALVE 

5. OIAC 

6. UGHT DEPENDENT RESISTORS 

7. GAS FILLED DISCHARGE TUBE 

8. FIELD EFFECT TRANSISTORS 

9. NPN TRANSISTOR 

10. CAPACITOR 

11. LF. CHOKE 

12. MICROPHONE 

13. THERMO- COUPLE 

14. AERIAL (GENERAL? 

15. EARTH 

16. NEON 

17. ZENER DIODE 

18. TETRODE VALVE 

19. PNP TRANSISTOR 

20. RESISTOR (VARIABLE' 

_) -)-- ' . l ' t ' - L--- -A 
. 
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SLOGAN 

Name 

Address 

SEND TO BI -PAK P.O. BOX 6, WARE, HERTS. ww. 

P.A. SYSTEMS FOR AIRPORT. HOTEL, FACTORY. 

THEATRE AND LECTURE THEATRE AUDIO SYSTEMS 

AUDIO MIXING EQUIPMENT 

SIMULTANEOUS TRANSLATION SYSTEMS 

RADIO AND T.V. BROADCAST SOUND CONTROL EQUIPMENT 

MARINE INTERCOMMUNICATION AND ENTERTAINMENT EQUIPMENT 

System design, manufacture and installation. 

I ` AUDIX LIMITED x Wenden, Saffron Walden, Essex C811 4L9 
TEL. Saffron Walden (0799) 40888: TELEX: 817444 1 
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JANUARY 

CLEARANCE 

RACAL COMMUNICATION EQUIPMENT 

34 RA 117E. High Stability H F Receiver Frequency Range 1 to 30 MHe. 
34a. New condition ì400.00 +ì5.00 p p 
34b Good clean condition ì350.00 +ì5.00 p.p. 

31 RA 17. Frequency range 500KHe to 30MHe. 
31. In good. clean condition .... £315.00 +ì5.O0 p.p. 

38 RA 98. %Ingle side band with A F.C. .ì83.O0 +ì2.O0 p.p. 
39 RA 121. Single side bend with A F C and tuning 

scope . E 143.00 +ì2.00 p p 
40 RA 218 Single side band fine tune unit for RA 11 7 643.00 +ì2.O0 p.p. 
41 RA 63. Single side Dand. Fine tune 6100.00 +ì2.O0 
30 SECOND V O s with film scale for RA 1 7s. No 

p p 

guarantee ì2O.00 +ìl.50 p.p 
44A RACAL Test Rig Type MA 91 for RA 1 7s .. ì30.o0 +£1.50 p.p. 
44B L F Convertor Type TRA 137A ì75.O0 +ì2.O0 p p 

FULL SPEC. UPON REQUEST 

TELECOMMUNICATION EQUIPMENT 

27a PVE Mobile Radio Telephones High /IOsY band available V. H. F Under -dash 
mounting Microphone on cod lead. Buirt.in speaker. 

£25.00 ea , or 640 00 pair + p.p. ì 1.50 ea. 
276 PYE Mobile Radio Telephones Boos mounting C/W Control Box, wiring 

- loom. built -in speaker, microphone on cod lead High power. 
ì30 00 ea . or ìS0.00 pou + p.p. ì2 00 ea. 

27e MURPHY High Band Base Station 240v £95 OO +65 00 p.p. 
27d MURPHY High Band Base Station, 240v. + 10 High Band PYE Mobile 

Units sin 27e above .. ì26O.00 +ì 10.00 p. p. 
27e PVE I-I gh Band Base Ssabon. 240v E 100 OO +ì5.O0 p.p 
27f PVE High Band Base Station. 240v + PYE High Band Mobile Units Cas in 

27a above) 
. £285.00 + £10 00 p p. 

MOUNTING TRAYS /AERIALS ALSO AVAILABLE 

ITEM 

2Aa 

2N 

28c 

29 

49 

50a 

SOC 

52a 

5Th 

53 

54 

55 

56 

57 

58 

59 

Walkie Talkie Type M ITransceirerl. 
02500 pm +02.00 p.p. 

Walkie Talkie T IB Type ¡innueive 610 MHz tuulle. 
built-in check meter 010.00 Bali +0200 D D 

Wilbe Teltm Type 38 ¡innwelrer[. Tenable 
015.00 

Rotary 

+02.00 p p 
Power 8 Modulator Unit Type 440 LRV 3B. Rotary converter 

24x. OC in 3HT eel. [El Aiflnie.l 0600 +01.50 p.p. 
LORENZ Teleprinter with punch tope teller, built fie. 

Send %re[eixe. Similar lo Creed 414. 240e 50 cycles Clew 
appearance 055 _00 +03.00 pp 

Creed 75 Mk. 4 02500 +0390 p.p. 
d TmdeH Oct Type OFS /M /3/1 Bofill a I" UT 

02090 +01.50 p.p. 
Telegraph [Terminal Omtl Tape Transmitter 

025.00 +02.00 p p 

Sperry Gyro Compass Mk. 4 014.00 +01.00 p.p. 
Navigator Indicator Units for above 01200 +0 I.00 P p 

Inverter Type 1006 22.28x. DC working M 115x..3 Nase 400 
cycles out 150 VA PF.81or Sperry Gyro Equipment 

01500 +01.50 p.p. 
Dial Telephones. working order. Den appearance. G.P.O. 

type 010.00 for I0 +03.00 p.p. 
Klaxon Horns. 24v.. or 240v 08.00 +11.00 pp. 
Geared Motors. These motors haie a 6091 MOW gwrbae 

built onto the end. high torque Urpm. Electronic brake. 
Ned for aerial. door. etc.. rough externally. 12-24y. 

0800 +02.00 p.p. 
Etadri[ Real Ab Nee Dryers. eery effeoire 

CL00 +01.110 p.p. 
HAROGRAPM Series 6 Tape Recorder. 100 -2400. AC. 

[rook built in a strop Éunl case. BuilTiC meeker and 9 p 

PP- amplifier 0abode 

but smaller FERROGRAPH Series 3 Tape Recorder. As above. but smeller 
025.00 +02.50 p.p. 

ITEM 

61 TAPE Cartridge Ptayer. belle IOw p Bell frese. 
2100. 50 cyder [5.00 +E 1.50 pp. 

M IS WaIlAmplifier. 1 in s rong polished wood oak case. 2 input. 
Ben /Treble controls. [Switched output 3 ohm /15 
war; )A. 240e 5060 cycles Manutaclere0 by Clerk* 8 
Smith I 

yc es 

[500 +01.50 FP 
85 QUAD 2 power amps. rough appearance. minus valves. Sold 

with circuit 06.00 +E I.50 pp. 
86 (WAD 22 Control unis. pre cey 025.00+01.50 pp. 
87 Dose circuit fully transistorised oleo TV cameras. 240e. 

040.00 +01.50 pp. 
M QUARTZ Digital Watches. Oay dale. hours. mina.. sus. 

Remarkable accuracy. Complete with bracelet and power 
cell 055.00 +t 1.50 p.p. 

89 B 41 Communication Receiver. If version. rough condilioe 
f 15 .00 +02.00 p.p. 

90 B 62 Communmahon Receiver. Rough condition 
020.00 +02.50 p.p. 

Aircraft Radar 'no indinlor 045.110 +ì3D0 p.p. 
63 DECCA 404 Marine Radar. Very clean condition. Gansu! 

*splay. 220x. DC 0400.00 +01000 pp. 
M OfCG /twine Navigator Mk. 5. Complete 110v. 210x. 5080 

cycas 01000 +010.00 O.P. 

TEST EQUIPMENT 

p VHF Sweep Generator, 450900 mes /Telonrt[ 
050.00 +01.50 p.p. 

3 Moise Generator. CT 410.1 Sacs lú0 arcs in 3 banda 

030.00 +42 .00 p.p. 
4 Pulse Generator Type 60 1005 [Solar-Iron] 

030D0 +02.00 p.p. 
5 Sigel Generator 300kca30mcs in 1 bands Mimeo] 

045.00 +03.001..0. 
6 Signal Generator CT 2026 -75 mes 02590+02.00 p.p. 
7 Microsecond Chronometer [Grate)]. 12x. OC or 210x. AC 

025.00 +02.00 p.p 

REM 

B 

9 

10 

11 

12 

13 

14 

15 

IB 

17 

18 

20 

21 

72 

23 

24 

25 

91 

92 
93 

91 

Frequency Calibrator type 221. 125.20.000 Mea. AC power 
wPDly [30.00 +01.50 p.p. 

High resistance measuring sel. Type 6625 
020.110 +02.50 

Calibrator Type TC 99 100 -ZOS iota 0211.00 +02.00 
P p 

yD pp. 
frequency period counter /Beckman]. Type 7360 JH. Table 

model. AC power I I0.240v. E ISDO +02.00 p.p. 
RIF Frequency Standard (Wayne Nerr1 E 10.00 +01.50 pp. 
TV het selector Type L 190 IMulhrdl 025D0 +02.00 p.p. 
High speed valve lester [Millard] 030.00 +02.00 pp. 
Klplron power supply Model ZB168 IElliell 

035.00 +02.00 p.p. 
Voltage Regulator [Lang 8 Thompson]. 1000w 220/240v. 

040.00 +04.00 p.p. 
Wile range oscillator Type 400 C [Dowel 

01500 +02.00 p.p. 
Meo oscillator [Marconi. TF 885. Rough alternai 

ì311D0 +ì2.0g pp. 
A /ryslable nase Corrector [Rank GnIe11 

01000+01.50 pp. 
Were Andieer. Type 10513 025.00 +2.50 p.p. 
Valve Voltmeter IT 4288 0 10.00 +0I.50 p.p. 

RF K Band Test Sel Type CT 118 035.00 +2.00 pp. 
Storage Scope Type SOI [Reeoerpel 055.00 +05.00 p.p. 
Sweep Generator by AOVANCE..0O5 100 cycles. square sine 

and saw tooth. Type SG 88. Very good condition 
0250.00 +05.00 pp. 

CO ISO Communication Receler. Rough condition 
C 1500 +02.00 pp. 

Regard Oscilloscope £10.00 +02.00 pp. 
A.F. Meliser. 75 cycles to 7.5 acs. Type 1401 C 

010.00 +01.50 
D 9 

pp. 
Censor g;8 Oacilloan e. 1102/011., w -r -0 Oir 

condition E15.00 +[3.00 p.p. 

ITEM 

RS Beckman Digital Voltmeter [Rario -Fully transistorised. 240e 
Ne eIfer information available C 18.00 +02.50 pp. 

9fi Schoen Digital Voltmeter Type LM 202.2. Transistorised 

D P 

97 fuel Mahser Type 13171 'United Control Corporation Corporation 
(60.00 +ì3D0 p.p. 

98 Regulated power supply. Model 503. Maul. -All Per 
Transtormers LIE. Pos. 00.590x. controllable /leg. 0-250v 
kilt in check meter. 6.3v @ 10 amps. Table model 

[2500 +03.00 p.p. 
99 Constant Voltage Translormer. 196260x. 50 cycles in output. 

24Orms 15 wMRS p.l. I L10.00441.50 p.p. 
100 Pen Recorder. 'Record metre. Type MC DC. Oeaibelmeler 

38AiCTA. New condition. 240v. 050 .00 +01.50 p p 

101 Twin Pen Recorder. Everett. 8 Vignoles of Landon. 
200 250e drive 50 cycle >. working 03500 +03.00 p.p 

la Nand Magneto. Mounted on rubber )eel 02.50+ 50p p.p. 
103 Reflection co- efficient meter. 230 Mcis 

E 100.00 +02.50 p.p. 
101 Me Vollmeler. Type 613 B. Dawes Instruments 

E10.00 -141.50 p.p. 
105 Signal Generator Type CT345. 4.5 Kk I50Nk in fl switch 

bands. Ballin calibrator 015.00 +03.00 p.p. 
106 Sdartre Component Indicator /Resolved]. Model VP 253.2. 

0.5 vs l0 Ike E 150.00 +ì3.0O p.p. 
107 Low Frequency Decade 0acillator ISotanrael. Mo /el OS 

103.2 A 0109.00 +03.00 p.p. 
IM PPA Gorier Convener. Suarbe. Type JE A 

0100.00 +03.00 p.p. 
109 Selrlron Feedback Voltmeter. Type VF 252 

030.00 +ì25g p.p 
I IO Transistor Test Sel. Type CT 537 WW1. New n-O e 

0511.00 +ìI.50 p.p. 
III Translator. 6 chant IEaAirliul. Plessey. Type PIR I60F 

040.00+01.50 p.p. 

Mail Order only please to SOUTHERN AVIATION 
Station Approach, Epsom, Surrey. Telephone: Epsom (03727) 20691 

WW-070 FOR FURTHER DETAILS 

SPEEDSERVICE 
Hard -to -find tubes and 

semiconductors are normally 
included in our quotations. 

We try to give a complete answer. 
AEL GATWICK HOUSE HORLEY SURREY RH6 9SU 

Telex 87116 Cables Aerocon Telex Horley Telephone Horley 5353 

WW -039 FOR FURTHER DETAILS 

ANALOGUE & HYBRID COMPUTERS 

Illustrated is the C180, one of our standard range of 
analogue and hybrid computers which offer high 
performance and extremely good value for money. This 
model has 18 I.C. operational amplifiers all of which 
may be switched for use as integrators, automatic 
function selection and meter switching, 3 -Four 
quadrant Multipliers, Individual Pot -Set Facilities. 1% 
accuracy, built -in Stabilised Power Supplies. D.V.M. 
optional extra. Many other feetures at this very low price 
of C1.150 complete with patching leads and instruction 
Book. 

We are specialists in producing computers designed for your own specific research or 
engineering requirements at prices which are very little more than those for our standard 
range. 

Phone or write for details of our Analogue or Hybrid apparatus. 

PHYSICAL & ELECTRONIC LABORATORIES LTD. 
MANUFACTURERS OF PRECISION ELECTRONIC EQUIPMENT 

28 Athenaeum Road. Whetstone. London N20 9AE. Tel. 01 -445 7683 

WW - 023 FOR FURTHER DETAILS 

Diameter 33mm 
Weight 160g 
Length 125mm 
Torque 105cmg 
RPM 
approx. 3000 
at 12V DC 
Power9 /14V DC 
Batteries 
or AC /DC 
transformer 

PETITE PRECISION! 
A 12V DC POWER TOOL FOR THE DESIGN AND RESEARCH ENGINEER 

AVAILABLE IN KIT FORM OR SEPARATES 
EXAMPLE OF FRENCH PRECISION ENGINEERING 

Drill. £7.00 P &P 35p 

Flexible drìc T'. 

£5.00 
P &P 35p 
Now in use by the following: 
GPO, BBC, Atomic Energy 
Authority, British Nuclear 
Fuels, Weekend TV, Ministry 
of Defence, Hospitals, 
Opticians. etc. 

Stand £3.76 

P &P 58p 
UK DISTRIBU I OR 

PRECISION PETITE LTD 
(Les Applications Rationelles Paris) 

119A HIGH STREET 
TEDDINGTON, MIDDX. UK 

TEL. 01 -977 0878 
SAE. for leaflets, price list und order fin-n7 
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Comprehensive Audio Measurements.... 
... from ONE compact unit comprising low - 
distortion audio oscillator, eleven -range 
millivoltmeter, wow and flutter meter (which 
also measures mean speed drift), and a 

distortion meter with seven full -scale ranges 
from 100% to 0.1 %. The RTS2 Audio Test Set 
is used daily in fifty -nine countries throughout 
the World and is accepted as essential 
equipment by designers, manufacturers, test 
engineers, studio staffs and hi -fi reviewers. 

Auxiliary Unit ATU1 extends the field of 
application by providing balanced input and 
output connections (in stereo pairs), a 

number of loading and weighting facilities, 
further ampllification, and attenuation of the 
oscillator signal from the RTS2, and 
loudspeaker monitoring of recorded 
announcements on test tapes. 
Audio Test Set RTS2 (Upper) 
Auxiliary Test Unit ATU1 (Lower) 

FERROGRAPH 
A member of the Wilmot Breeden Group 

The Ferrograph Co. Ltd., 442 Bath Road, Slough, Bucks., SL1 6BB, England. 
Telephone: Burnham (06286) 62511. Telex: 847297. 

ww - 091 FOR FURTHER DETAILS 

Where the facts are 
Hi -Fi Year Book tells you everything you need to know about Hi -Fi equipment on the 
market -what it does, who makes it, what it costs and where to buy it. The directory 
section alone lists prices and specifications of over 2,000 audio products. Included 

are authoritative articles by leading experts on the latest Hi -Fi developments and their 
application. So if you want information like you want Hi -Fi, order your copy today - 

before it sells out! 

HI FI YEAR BOOK 1976 
Available direct from the publishers at £2.35 inclusive 
or from leading booksellers & newsagents price £2.00. 

ORDER FORM 
To: Room 11, IPC Electrical -Electronic Press Ltd., Dorset House, 
Stamford Street, London SE1 9LU 

Please send me copy copies of Hi -Fi Year Book 1976 at 
£2.35 per copy inclusive. I enclose remittance of £ 
(cheque P.O. payable to IPC Business Press Ltd). 

Name (please print) 

Address 

Registered in England No. 677.128 Regd. Office Dorset House, Stamford Street, London SEI 9LU 

L J 
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Acclaimed as the World's leading 
telescopic titover tower in the 
field of radio communication 

Models from 25' to 120' 

Look for the name 

STRUMECH 
Strurnech Engineering Co Ltd 

Coppice Side. Brownhills, Walsall, Staffs. 

WW -042 FOR FURTHER DETAILS 

Haim aucio 
the power amplifier 

BE FAIR TO YOUR MUSIC 
Reproduction of 

sound and its acceptability 
is dependent on a combination 
of physical parameters not yet 
fully explored. We believe that 

only a compatible combin- 
ation of specifications will 

enable a system to 

reproduce music. We 
have taken care that the 
NAC 12 and NAP 160 pre 
and power amplifier will do 
so faithfully, while accepting 
the output of any pickup 
cartridge and driving 
any loudspeaker. 

Naim Audio Ltd. 11 Salt Lane, Salisbury, Wilts. Tel: (0722) 3746 

WW-055 FOR FURTHER DETAILS 
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*AUTOCRAT 
Farnell offer the only Digital Multimeter with 
all these features:- 

AUTORANGING AUTOPOLARITY AUTOZERO 

SIX -RESISTANCE RANGES LARGE DISPLAYS 

A.C. AND D.C. VOLTS AND CURRENT 

TEMPERATURE MEASUREMENT 

at £140 (mains powered version) 
or £165 (mains /battery version) 

' 
The absolute leader in its c /ass 

Details from: 
Farnell Instruments Ltd. 
Wetherhy, W. Yorks, LS22 4DH 
Tel: 0937 -3541 or 01 -864 7433 

rarMtt D 9ttai Nall*e+ttt, 

4100*^N 

at ai 
aAnGE 

aLtc note 

tlODf 

ac ac 

WW-017 FOR FURTHER DETAILS 
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IS CHILTON'S MIXER THE BEST FOR 
YOUR USE? 

Magnetic tapes ltd make the 10/2 above as well as 
a 16/2 and a 12/4 with all the inherent flexibility 
and quality customarily found in big studio mixers. 
Most of our mixers are constructed to meet the 
varying demands of the customer, perhaps we can 
do one -for you. Prices start at £365 for the basic 
10/2 + VAT @8 %. 

MAGNETIC TAPES LTD. 
Chilton Works, Garden Road, Richmond 

Surrey TW9 4NS - 01 -876 7957 
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Bridge in a thousand 

WAYNE KERR 
A member o(the bWmot Breeden group 

oi ni'oie inlf:nmit,nn I)h,,rr, ;no. n2431 25811 or 

W,3Vne KU!! C . 
1 Pr)1,, :R. 

One part in one thousand is the accuracy 
of Universal Bridge B224from 10 ohms 
toi gigohm,O.lpFto 10 microfarads and 
1 nanomho to 100 millimhos. Monitor its 

1592Hz source frequency and also get 
0.1 %from 1mH to10kH.With reducing 
accuracy,coverage extends above and 
below the anges quoted,on R, C, G and L. 

Resistive and reactive terms read simul- 
taneously. Sockets for 200Hz- 50kHz 
operation. nternal rechargeable battery. 
Many other valuable features detailed in 

Data Sheet B224. 

WW - 090 FOR FURTHER DETAILS 

itclrT-1 
ITAM 805 (8TPACK) 
MASTER RECORDER 

Fully modular elec- 
tronics using plug - 

in PCB's through- 
out. Separate sync 
and replay amps 
give identical 
levels. Switchable 
VU's with slow 
decay. Individual 
oscillator for each 
channel. Dolby A 
switching facility. 
Com prehensive 
facilities include 
sync on all chan- 
nels, servo con- 
trolled capstan 
modular electron 
ics, variable speed 
toptional), relay - 

solenoid operation 
Compact presenta- 
tion for easy porta- 
bility. 

£1790 + VAT Full console optional extra 

Compatible 8- output Mixer available 
£1260 + VAT 

OTARI DP -4050 
CASSETTE COPIER 

Ideal for one copy 
or ten thousand 
Eight times copy 
speed, foolproof 
operation for non - 
skilled pdsonnel, 
modular construc- 
tion, servo -con- 
trolled direct cap- 
stan drive. 

Immediate delivery 

THESE ITEMS ARE INDUSTRIAL PRO- 
DUCTS AND SUBJECT TO 8% VAT 

Industrial Tape Applications I 5 Pratt Street, London NW1 OAE 
Telephone: 01 -485 6162. Telex: 21879 

WW - 075 FOR FURTHER DETAILS 
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QUARTZ 

CRYSTALS 

-FAST! 
AßL 

AEL GATWICK HOUSE, HORLEY, SURREY, ENGLAND 
Tel: Hor!ey (02934) 5353 
Telex. 87116 (Aerocon Horley) Cables: Aerocon Telex Horley 

WW -038 FOR FURTHER DETAILS 

BUILD YDURSILI A 

25w AMP FOR ONLY 

Overseas orders 
£34-50 

COMPLETE 
KIT SUPPLIED 
DORAM,oneof Britain's leading mail - 
order distributors of audio accessories 
& components brings you the`INTERNATIONAL 
25'- a 25W per channel Stereo Amp. - that you 
can build yourself! 
This 'real- value- for - money' kit is supplied 
with clear assembly instructions and 
reliable components to give you a big 
sound to be proud of. 

*Triple Op -amp pre- amplifier 
*Power DarIingtonsin output stage 
* 25wperdhannel into 8 ohms * Modern, elegant styling 

GENUINE 
BIG -SOUND VALUE! 

MANY MORE INTERESTING 
AUDIO KITS AND COMPONENTS 

LISTED IN DORAM'S CATALOGUE 
PRICED AT ONLY 60n 

DORAM ELECTRONICS LTD 
P.O úo,, TRß I.,1 - LS122UF 

TiI 10537 I.?2 
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C;J!L CJL LTD. P.O. BOX 34,CANTER BU RY,CT1 IVI 

INCLUDE P&P AND V.A.T. ALL PRICES 

SOLDERING IRONS (ANTEX) 'X25' Dual -In -line de- soldering 
15W, 'C' miniature irons, 
slide on & off 3/32" bit £2.30 

bits, 14A, 14B - each 
50W, 'X.50 T.C' temperature 

£3.50 

3/32 ",1 /8 ",3/16" bits -each £0.45 controlledirons, low leakage, 
'C. Elements £1.10 1/8" bit £8.50 
18W, 'G' miniature irons, 
slide on & off 3/32" bit £2.50 

12V, 25W, 'MLX' battery 
operated irons - slide on & 

3/32 ",1 /8 ",3/16" bits -each £0.45 off 1/8" bit, wallet, booklet £2.95 
'G' Elements £1.35 3/32" , 1/8 ",3/16" bits -each £0.47 
15W, 'CCN' miniature irons, 
low leakage,slide on & off 

Soldering Kits, 'SK1', 'C' iron, 
2 spare bits 3/32" 8 5/32 ",heat 

3/32" bit £2.70 sink, solder ,base ,book let £3,85 
3/32 ", 1/8 ",3/16" bits -each £0.45 Stands (all models), High grade 

'CCN' Elements £1.50 base, spring, sponges, bit space £1.10 
25W, 'X25' irons, low leakage, 
slide on & off 1/8" bit £2.30 

25W, 'ESS' De- soldering irons 
18W, 'OSS ' De- soldering irons 

£6.50 
£6.50 

3/32 ",1 /8 ",3/16" bite -each £0.47 Foot pump E1.70 
'X25' Elements £1.15 KEYNECTORS Rapid connect to mains, 

Piano switches,neon, 13A fuse £3.55 

GRO OVAC 

I 
vacuum record cleaner 
Vacuum cleaning is the best way to remove dust, 
especially fine dust. Now with the Groovac, 
vacuum cleaning is available for extracting the 
particles from inside record grooves which are 
responsible for record and stylus wear - while 
your record is playing. 

For full details please write to: - 
AUDIO Cornwall TR10 900, England 

Telephone: Penryn 72753 

WW - 045 FOR FURTHER DETAILS 

JES AUDIO INSTRUMENTATION 
Illustrated the Si453 Audio Oscillator 
SPECIAL FEATURES: 
* very low distortion content -less than 0.03% 
* an output conforming to RIAA recording characteristic 
* battery operation for no ripple or hum loop 
* square wave output of fast rise time 

£50.00 

also available 

Sí451 Millivoltmeter 
* 20 ranges also with variable control permitting easy reading of 

relative frequency response £50.00 

Si452 Distortion Measuring Unit 
* low cost distortion measurement down to 0.01 % with cpmprehen- 

sive facilities including L.F. cut switch, etc. £40.00 
ALL PRICES PLUS VAT 

J. E. SUGDEN & CO. LTD., CARR STREET, CLECKHEATON, W. YORKS. BD19 5LA. Tel. 0274 -872501 

WW-013 FOR FURTHER DETAILS 
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MULTI -PEN 
RECORDERS 

with even 
greater 
performance. 

100 uVf.s. 0.3 sec.f.s. 

MULTICORDER 
Multi- channel, 2 -6 with full range zero set. 

Multi -pen - fibre tip. 6 colours. 16 switched chart speeds. 

Choice of Z fold or roll chart. Five plug - in preamplifiers 
switched ranges 100 uy - 500 Vf.s. 250mm11V) chart width 

ENVIRONMENTAL EQUIPMENTS LTD. 

Eastheath Avenue, Wokingham, 
Berks. RG 11 2PP. Tel Wokingham 784922. 

WW - 020 FOR FURTHER DETAILS 

nombrex 

MODEL 41 
R.F. SIGNAL GENERATOR 

Price £54.85 
* 150 KHz 220 MHz on fundamentals. 

8 clear scales - Total length 130mm. 
Spin -Wheel Slow Motion Drive 11 1 ratio. 

* Overall Accuracy - 21-%. 

Modulation. Variable depth and frequency. 
,t Internal Crystal Oscillator providing calibration checks throughout all 

ranges. 
* Mechanical scale adjustment for accurate alignment against internal 

1 M Hz crystal oscillator. 
* Powered by 9V Battery. 

Trade and Export enquiries welcome. 

Send for fu /I technical leaflets 
Post and Packing El. 00 extra 

NOMBREX LTD., POUND PLACE, WOLBOROUGH STREET, 
NEWTON ABBOT, DEVON, TQ12 1NE 

Tel. Newton Abbot 68297 

PLUS V.A.T. 

WW-4128 FOR FURTHER DETAILS 
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The Scopex4S'6 
Single Beam 
Oscilloscope 

6MHHz Bandwidth 
IO mV/cm Sensitivity 
Ij1S/an-loOTnSi`I1C1TiTI1e'3âSG 
(i6 Ca.librated Ranges) 

ET irnrnediate attention write or telephone 

JDPEX 
ScJpcx lnstiuments Ltd., Pixraore Industrial Estate, 
Pixmore Avenue, Letrhworth,Hects SG61.7J 
Tel: Letchwarth(0462,6) 72771 

List V I al lime of Koiny, to 'prey'l 

WW-1187 FOF. FURTHER DETAILS 
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BY POPULAR DEMAND. 
Yes indeed. We get asked to do it so often, so that we 
went out and teally did it. A complete series of FM 
tuner systems in sleek teak cases, with eggshell finish 
mild steel chasis, and really durable front panel. We think 
that we have provided an FM tuner for most tastes and 
budgets. In fact, a three meter receiver, if you'll pardon 
the pun. (100MHz = 3 metre wavelength, get it, eh ?) 

The Elektrik FM Wireless System: a brief specification is shown 
in the following order, beneath each system description: 

Input for 
26dB S/N 

Larsholt 7252t 
luV 

Larsholt 7253t 
1.2uV 

EF5603 + 8001 
0.9uV 

EC3302 + 8001 
1.2uV 

Image rejection AF THD 
output 

+ 9930901 
-56dB 1.5v 

+ BLR3107 mpx filter 
-55dB 8omV 
IF & decoder* 
-85dB 8omV 
IF & decoder' 
-52dB 8omV 

t Built and tested modulés Parts kits 

. £60.75 
0.3% typ. mpx. 

, £50.75 
0.55% typ. mpx. 

. £48.00 
0.5% typ. mpx. 

. £40.00 
0.5% typ. mpx. 

The U66 25 +25W amplifier, with mpx tuner. A superb low 
look receiver kit, with aluminium extrusion case, one piece PCB 
construction, torroidal transformer. modular tuner section. The 
features include tape monitor, loudness (volume related) and a 
fully fuse protected PSU and output section... .. .. .L76.00 

.Varicap tuned MW /LW receiver modules - the 7003 series. 
The latest development - with FET input, ferrite rod, 
electronic switching for MW /LW, ceramic filter. 
9003 kit - £9.85, 9003 built £11.85. 

SGS audio amplifiers and applications PCBs. 
TDA2020 20w rms with sufficient heatsink.. -, .. 2.99. 
TDA2020k 2xTDA2020 with PCB and R's &C's .. .. 7.85. 
TCA940 10w rms IC with heatsink .. .. .. 1.85. 
TCA940k 1 xTCA940, PCB, R's,C's heatsink ... .. 3.05. 
TBA810s 7 w rms IC .. .. .. .. .. .. .. .. .. .. 1.30. 
TBA810k 1xTBA810, PCB, R's, C's, heatsink .. .. 2.75. 
All SGS approved PCBs, all devices overload protected. 
More new things: 
Birdy filter for stereo radio. Flat to 55kHz, whereupon 
the slope dives off to -33dB at 200kHz. Fit between the 
detector and stereo decoder . .. .. .. .. .. .. .. .. 1.75. 
3000 series stereo control amp /4000 series PU amp/ 2000 
series AFU/ Ferranti small signal devices /Motorola power 
discretes (BD165- 609 -etc). 

Postage £2.50 per tuner system. VAT extra at 25 %. Full 
catalogue 40p, postage for general component orders is 
22p - Shortform price list available FOC with an SAE. 

ambitt 

37 High Street 
BRENTWOOD Essex 
l'ost code: C,\114 4R1-1, telephone 216029; tlx 995194. 

SOUND AND COMMUNICATION 
EQUIPMENT 

from 

CRYSLON 

SOUND MIXERS 
UNITS 

STAGE MANAGERS SYSTEMS 
POWER AMPLIFIERS 100 WATT 

CRYSLON ELECTRONICS LTD. 
Berrington Road 

Leamington Spa, Warks. 
Tel. Leamington Spa (0926) 37628/9 

WW -084 FOR FURTHER DETAILS 

See our Ad. in Everyday Electronics for a superb 4 -Digit Clock 
CMOS from the -e,, Irrl n.,ir,,acture,s at the IU'w manufacturers 1 off paces 

SINTEL for CMOS 
CD40m4E 0.17 C04021AE 0.83 -ce43394E 2.86 C04057Á0 20.35 ,ç04o821E o.18 
m4801AE 077 CD4822AE 0.79 C04040AE 0.88 C04059AD 10.64 C0485581 0.59 
CD/0024E 0.17 C0402349 0,17 0040414E 0.69 C040604E 0.92 C0408689 0.59 
00/0064E 0,97 C040244E 0.64 C0404249 0.69 C0406140 16.43 0Á40939E 0.96 
0040074E 0.17 C0402549 0.17 C0404310 0.83 C0406241 7.33 C040958E 0.86 
C114 0064E 0.79 C0402641 142 0040444E 0.77 C540638E 0.90 C0409689 0.86 
CD40094E 0.46 C0402766 0.46 C0404546 1.15 CD40664E 0.58 C040998E I 50 

C0401050 0.46 C04028AE 0.74 C040464E 1.10 C040581E 0.18 0045018E 0.32 
C0401190 0.17 C040294E 0.94 004047ÁE 0.74 C040690E 0.18 00450269 1.02 
C040124E 0.17 C040304E 0.46 C040484E 0.46 00407006 0.18 C0450886 4.20 
121401349 0.46 C040314E 1.81 C040494E 0.46 CD40710E 0.18 0045101E 1.28 
C540146( 883 C040324E 0.59 C0405069 0.46 CD407296 0.11 00451189 1.95 
C0401549 0.83 01340334E 1.14 C0405169 0.77 00407306 0.11 00451880 1.03 
01340164 0.46 C040344E 1.56 C0485250 o. 77 C0407589 0.19 0045208E 1.03 

0134017ÁE 0.93 C040354E 0.97 C0405391 0.77 0040758E 4.27 C0453289 I.11 

C040184E 0.83 C0403641 1.12 C040549E 095 0042778E 0.18 C2455505 0.74 
C0401941 0.46 C0103749 0.78 C040566E 1.08 CD407 ®E 0.10 C0458590 1.45 
0040204E 0.92 C0403650 1.92 C040SAE 1.08 0940819( 0.18 MC14553CP 407 

RCA 1975 CMOS Detabook 400 pages of data sheets and 200 pages of 
_circuits, applica ions and other useful information 2.30 No VAT + 37p P &P 
ATTRACTIVE ALARM CLOCK KITS - all components including attractive 
slim case. to build a 6 -digit alarm clock with snooze. intensity control, 12- or 
24 -hour format . 

Complete kit with DL704E 0.3" LED displays ...... ... £22.80 
Complete kit with FND500 11.5" LED displays £28.70 
32.768kHz Min. Caserta Crystal for watch or clock 13.80 
Xtal Timebase Kit: Will provide stable 50cps for clock IC's giving time 
accurate to a few secs a month; contents, small PCB, 32.768 kHx Xtal, 3 CMOS 
IC's. trimmer, C's R's, IC skts £8.40 

COMMON CATHODE LED 
DISPLAYS 

DL704E 0.3" only 85p 
FND500 0.5" £1.50 
MAN3M 0.13" ....... 48p 
DL33MMB 3 digs in DIL £2.00 

IC's 
MK50253 4 or 6 digit 12 or 24 hr Alarm Clock IC with anooze . £5.80 
MK50250 Identical to MK50253 except that it is 24 hr only £5.00 
MK5030M CM0S watch IC for LED display with date and seconds £111111 -9.50 
MM5314 4/6 digit 12/24 hr clock E4.44. AY51224 4 digit clock £4.25 
SN75491 81p. SN75492 E1.02. 
SOLDERCON PINS for Lowest Cost IC sockets for TTL. CMOS. I -L displays. 
Strip of 100 for 50p. 400 for £2. 1000 for £4. 3000 for £10.50. 
LSI Sockets (Soldercon Pins with nylon supports) 22, 24. 28 or 40 pin 30p. 
20 way Colour -Coded Flexible Flat Cable £1 per m E8.50 for 10m. 
7 -way Boss Switch: 7 ultra -min. toggle sws in 14 pin DIL £2.80 
ADD VAT AT 8% - new 25% rate does not apply to any of the above goods. 
15p P &P on orders under O. All orders pr.7cessed on the day of receipt. 
Official orders welcomed, written, phoned or telexed, from Polys, Univs, 
Schools. Govt. Dept. Nat. Inds., Rated Cos: F delivery for R d D. 

Exports. No VAT. 35p (Europe), £1 (Overseas) for Air Mail P &P. 
Full Price List and Data with any order, or free on request 

ILIXCO 31/2. digit Liquid 
Crystal 0.5" display, with 
socket £9.40 
5LT01 0.5" 4 digit clock 
display with AM /PM; green 
phosphor diode 15.80 

SINTEL 53c Aston Street, 
ELECTRONIC OXFD 
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PROFESSIONAL - FREQUENCY COUNTERS 

BY HOYMITZ 
Up-to- the -minute design. All five of our range of 
frequency -period -ratio counters are directly gated. For 

best resolution - FAST. 

Stability. Electronic controlled crystal oven 3 parts 10` 

Bright. .63" character height display. (All Nine) 

CHOICE. Filament or LED with Polaroid Filter. 

All counters have suppressed leading zeros and auto 

decimal point positioning for easy positive readings. The 

memory is also standard. 

Suffix F- Filament Suffix L- LED 

Type 061001 

Type DG100F 

Sensitivity 10mV 

Frequency 100 Mhz 

PRICE £199.00 

Type 06321 
Type 0632F 

(8 digit only) 

Sensitivity 10mV 

Frequency 32 Mhz 

PRICE £169.00 

Type 067001 
Type DG700F 

Type DG400L 

Type 06400F PRICE £349.00 

Sensitivity AMP I.DC -150 Mhz. 10mV 

Sensitivity AMP 2.40 Mhz -400 Mhz. 

10mV 

Type DG500L 

Type 06500E PRICE £475.00 

Sensitivity AMP 1.0C -150 Mhz. 10mV 

Sensitivity AMP 2.40 Mhz -500 Mhz. 

10mV 

SPECIALS TO ORDER 
Telephone Today 0642 -431 24 

Telex No. 587238 

Hoymitz Electronics Ltd. 
7 -9 Albert Terrace, Middlesbrough 

Cleveland, TS1 3PA, England 

Sensitivity AMP I.DC -200 Mhz. 10mV. PRICE £569.00 

Sensitivity AMP 2.40-700 Mhz. 10mV 

Prices exclusive of VAT 

WW -077 FOR FURTHER DETAILS 

POWER AMPLIFIER 
120 watts RMS into 4 ohms 

For full details on our range of mixers, amplifiers and 
light control units, contact: 

ICELECTRICS LTD 
15 ALBERT ROAD, ALDERSHOT 

HANTS. TEL: 0252 28514 
WW -078 FOR FURTHER DETAILS 

Trip Amplifiers 
25 

SET -POINT CONTROL OF VOLTAGE, CURRENT Et TEMPERATURE 

When input signals derived from voltage, current or temperature 

sources, fall outside pre -determined limits, relay changeover con- 

tacts (rated at 30V d.c. 5A) operate within this unit to control 

peripheral equipment. 
Single or twin trip levels are available set by lockable 3 digit dials 

or alternatively by multi -turn screwdriver operated controls. Units 

are ready for panel mounting or can be supplied to fit a standard 

I.S.E.P. rack. Both versions incorpo -ate a regulated power supply. 

A compatible range of Alarm Annunciators and Digital Panel 

Meters is available. 

v Ininell 
INDUSTRIAL 
CONTROL 
DIVISION 

FARNELL INSTRUMENTS LIMITED 
WETHERBY WEST YORKSHIRE LS224DH TEL: 09373541 or01 -864 7433 

WW -082 FOR FURTHER DETAILS It 

SHADED 4 POLE AC MOTORS 
Slow drive speed. 

Smooth running aid freedom from 50 Hz. vibration. 

Low magnetic leakage field. 

No electrical interference. 

Speed torque characteristics adaptable to individual requirements 

Full load power up to 4 watts. 

Particularly suitable for tape recorders, record players. 
instrumentation. 

Also DC Motors up to 10 watts output 

A. D. Bayliss & Son Ltd. 
PFERA WORKS 
REDMARLEY Tel. Bromesberrow 364 & 273 

GLOUCESTER GL19 3JU STD 053- 181 -364 & 273 

WW -076 FOR FURTHER DETAILS 
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Telequipment's new dual trace 10 MHz battery operated oscilloscope 

" 

e 

...and that's about the size of it 

4 x 9 x 11 inches! Weight, less than 101b! 

Price, only £275'. 
Small in all but specificatioo, Telequipment pack 
into the tiny frame of the D32 features normally 
associated with instruments twice its size. 

Easily carried on any assignment the D32 is 

probably the smallest and least expensive scope of 
its kind in the world. 

'Exclusive 
of VÁT 

Priced at £275' (including re- chargeable batteries) 
this dual trace scope offers 10MHz bandwidth 
at 10mV /div sensitivity; automatic selection of 
chopped or alternate modes; automatic selection of 
TV line or frame displays; and the choice of 
battery or mains operation. 

Size up the D32 for yourself and write or phone 
for a demonstration of this truly remarkable 
instrument now. 

Telequipment gives you more scope for your budget 

TELEQUIPMENT 
Tektronix U.K. Ltd., 
Beaverton House, P.O. Box 69, Harpenden, Herts. 
Telephone: Harpenden 63141 Telex: 25559 

WW -066 FOR FURTHER DETAILS 
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EEVs Leddicon 
is the consistent colour tube. 

The EEV Leddicon® is the advanced 
lead oxide colour tube made with high 
purity materials to the most precise 
standards. 

Ease and speed of line -up are 
exceptional. Perfect colour registration 
can be achieved in seconds. Geometry 
is precise. Manufacture is consistent. 
Tube dependability is excellent, 

EEV Leddicons are in use with 
most major colour networks. A good 
image gets around - and so does EEV 
service. All EEV camera tubes are 
available across the world from local 
representatives. 

For your nearest contact, please 
write to EEV at Chelmsford, Essex, 
England. 

Leddicon osa RegisteredTrade Market English ElectricValve Co Ltd 

Leddicon Leddicon 
Type Application 

-_ 
Features Type Application 

P8000 Monochrome 30mm diameter. P8130 Monochrome 
Luminance Integral mesh 

construction. 
Luminance 

Chrominance 
channels 

Chrominance 
channels 

08001 Monochrome 30mm diameter P8131 * Monochrome 
Luminance Separate mesh Luminance 

+ construction. + 
Chrominance 
channels 

Chrominance 
channels 

P8003 Red channel 30mm diameter P8132 Retl Channel 
Luminance /green Separate mesh with Luminance /green 
channels extended red channels 
Monochrome response, with or Monochrome 
channel without IR faceplate 

filter 
channel 

P8005 * Monochrome 30mm diameter 08133* Red Channel 
Luminance Separate mesh Luminance /green 

+ Improved lag under channels 
Chrominance 
channels 

low -fight conditions. Monochrome 
channel 

Features 

30mm diameter, 
coaxial construction. 
Separate or integral 
mesh. Fixed 
integral light bias. 

Similar to P8130 
series but with 
variable integral 
light bias 

Similar to 08130 
series but with 
extended red 
response, with or 
without IR faceplate 
filter 

Similar to P8131 

series but with 
extended red 
response, with or 
without IR faceplate 
filter. 

Uses integral light bias but requires socket modification and bias suDPIY 

EEVand M OV know how. 
ENGLISH ELECTRIC VALVE CO LTD, Chelmsford, Essex, England CM12QU .TeI.024561777. Telex: 99103. Grams: Enelectico Chelmsford. 9C E 
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wireless 
world 
Models of behaviour 
The turn of the year sees the world in the trough of an economic recession, the 
deepest for Britain since the second world war. We are told there may be an 
upturn in 1976. Will there be another boom? We recognize, at any rate, that we 
are in the grip of another business cycle - and people have been experiencing 
these now for over a hundred years. Thoughtful engineers observe that if these 
events really are cyclical there must be a system at work somewhere, or rather 
a complex of interacting system. And systems can be measured, analysed and 
controlled to make them do what we want. But are the politicians, economists, 
business leaders, trade union officials and others who run our affairs really aware 
of this? Are they capable of even conceiving that there are mechanisms at 
work, let alone trying to make use of this knowledge? 

A small elite, of course, is aware. In the writings of the econometrists, for 
example, you will find plenty of talk of input, output, gain, positive and 
negative feedback loops, damping, stability and the -like. The fact that many of 
these terms are consciously or unconsciously borrowed from electronics is no 
accident, for electronic engineering has provided a whole universe of concepts 
and analogies which are highly flexible and readily adaptable to the 
complexities of economic systems. 

In this issue we introduce a new series of articles which may make a small 
contribution to the understanding of systems in human affairs (economic, 
biological, sociological and so on) in terms of the models provided by electronic 
physical processes, circuits, systems and engineering concepts. It is based on 
Professor Chaplin's pioneering work on A -level electronics courses for schools - and this is a significant point. In the sixth form, young people's ideas about 
the world are still reasonably fluid. They are not yet bound to the conceptual 
framework of the historian, the economist, the physicist, the geographer, the 
biologist or the engineer. At this age it's not a bad idea for our future politicians, 
etc., to study a set of physical models embodying universal principles. In this 
respect the subject is rather like the classics. It certainly provides a better mental 
frame of reference for understanding the systems in human activities than those 
offered by the conventional disciplines. 

Electronics, of course, has also given us instruments by which our models 
can be quantified - analogue and digital computers. We have, for example, 
Professor Stone's input- output model of the British economy at Cambridge, 
handling about 300 identities and 700 relationships on a digital computer, by 
which it is hoped to forecast the state of the economy in 1980. Other computer 
models have been concerned with the activities of man on a global scale, 
predicting quantitatively the interaction of population growth, industrialization, 
malnutrition, depletion of natural resources and deterioration of the 
environment. 

We must be very careful, though, not to lead people astray by simple 
deterministic models which don't take account of all the variables. Processes in 
the real world are often non -linear, probabilistic rather than deterministic, have 
time delays, and include behaviour caused by such things as human panic and 
euphoria. The impractical ideal is for our electronic models to provide ways of 
representing - all these characteristics. The practical realization is never to 
accept that the ideal has been achieved. 
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Audibility of phase effects in 
loudspeakers 
Are " "linear phase "" loudspeakers a gimmick? 

by H. D. Harwood, B.Sc. 

BBC Research Department 

The fact that most loudspeakers have a non- uniform phase- frequency response has long 
been known and the audibility of the effects of the phase changes in loudspeakers has 
been debated in the literature many times. This article reviews the position in the light of 
present -day knowledge and especially of the fact that some manufacturers are now selling 
loudspeakers in which it is claimed that particular attention has been paid to the 
phase- frequency response. The article is concerned with the effects of phase from two 
aspects - that of sound quality and that of stereo image formation. 

Taking the question of sound quality 
first, it is a commonplace observation 
that the polarity of the connection to 
the loudspeaker has almost no effect on 
sound quality. A few observers have 
claimed to be able to detect such a 
change on particular types of program- 
me but even if this is accepted as correct 
the effect is so small that no programme 
producer, disc manufacturer, pickup 
manufacturer or loudspeaker manufac- 
turer has ever thought it worthwhile to 
attempt to specify which polarity is 
correct. Furthermore, no producer 
attempts to bother about polarities 
when mixing the outputs of single 
multi- microphone pickups for light 
music programmes. This result is at first 
sight somewhat surprising, as a 
programme waveform is well known to 
be appreciably asymmetrical and it is 
not at all obvious that polarity should 
have so little effect on such items as the 
beating of a drum. 

This lack of perception of phase over 
the whole band can be confirmed by 
changing the relative phase of the 
loudspeaker output by means of two 
all -pass type networks. This can be done 
on an A -B basis using one loudspeaker 
and if the circuits are carefully 
constructed for both amplitude, phase 
and distortion, the effect is quite 
inaudible. This has recently been 
checked at the BBC Research Depart- 
ment using a modern high quality 
loudspeaker and various types of 
programme. These included a violin 
piano sonata, informal speech with 
mixed voices, light orchestra, choir and 
symphonic orchestra. On this stringent 
type of test it is essential to hold the 
amplitude response to very close limits 
and for the non -linearity distortion to be, 
of a very low order if the comparison is 
not to be invalidated by such factors. 

The effect on sound quality of relative 
phase changes over the whole audio 
band of 90 °, 60° and 30° was also tested 
and in no case was any audible effect 
produced. 

In all these experiments of relative 
phase shift, the absolute phase shift 
introduced is very much greater than 
the relative shift and varies smoothly 
with frequency as shown in Fig. 1. The 
change in phase between 30Hz and 
10kHz is of the order of 500° yet the 
effect of this on sound quality is still 
inaudible. Note that this change does 
not even correspond to a simple time 
delay, the delay at the bass is roughly 
6ms while that in the treble is 0.15ms. 

The inaudibility of such phase 
changes has been confirmed by Bauer', 
yet the distortion produced by such a 
network on the waveform of a rectan- 
gular wave was clearly shown in his 
article. The need for a loudspeaker to be 
able to reproduce accurately a square 
wave2 is therefore more than doubtful. 

From these observations it is con- 
cluded that sound quality is not affected 
either by constant or by smoothly 
varying phase changes over the range 
normally met in loudspeakers. It is quite 
likely that such changes produced by 
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Fig. I. Absolute phase -frequency 
response curve of all -pass networks 
used for phase shift experiments. 

the use of very long horns would 
produce audible effects, but such 
devices are rare in practice. 

In contrast, the effects of rapid local 
phase changes on sound quality must 
now be considered. Various workers, 
such as de Boer and Craig & Jeffress, 
have shown that audible effects can be 
produced when using artificial signals, 
by what are, in essence, rapid local 
phase changes. The conditions which 
are necessary to achieve this audibility 
are not clear, except that authors such 
as Goldstein have suggested that, for 
example, the difference between an 
amplitude modulated signal and a 
frequency modulated signal (which 
differ only in phase) is only audible 
within the critical bandwidth, at the 
corresponding carrier frequency. 

On the other hand examination" of 
the audibility of resonant peaks of 
various Qs and frequencies for mini- 
mum phase shift networks has 
shown that under certain conditions the 
audibility of a peak of given height 
actually decreases as the Q increases, 
that is as the rate of change of phase 
increases. This surprising result, since 
confirmed by Moulana7, was accompa- 
nied by evidence that under these 
particular circumstances the subjects 
were listening to the steady -state 
condition.. On reversing the phase of the 
resonant channel relative to that of the 
straight through channel it was 
possible, by adjusting the level of the 
signal in the resonant circuit, to cancel 
out the coloration so that the effect of 
the resonance was inaudible. This 
cancellation can only occur for the 
steady state condition; the time 
response cannot so be cancelled. Under 
these conditions the effects of phase 
were obviously inaudible. 

Attention has also been drawn' to the 
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anomaly that under other conditions, 
which again cannot yet be specified, 
subjects arrive at precisely the opposite 
conclusion, namely that the audibility 
of a resonant peak of given height 
increases with increasing Q. Whether in 
this last- mentioned case it is the phase 
change or the amplitude -time response 
which is audible might be thought to be 
immaterial, as for these networks the 
two are obviously, irrevocably tied 
together. On the other hand if a simple' 
resonant element such as a tuning fork 
is struck, the audibility clearly falls with 
the amplitude and does not follow the 
constant phase changes. 

It is also a matter of common 
observation that narrow interference 
crevasses are inaudible. However; 
these by their very nature must contain 
very sharp phase changes as well as the 
more obvious amplitude changes, yet 
they appear to have no effect on sound 
quality. One rather interesting example 
of this was tested at BBC Research 
Department by P. C. J. Hill in 
connection with another investigation. 
The amplitude- frequency response 
curve of the circuit used is shown in Fig. 
2. For reasons connected with the 
original experiment the bandwidth was 
limited to 6 kHz, and the effect of this 
circuit was compared with that of an 
otherwise unadulterated programme 
restricted to the same bandwidth. 
Recordings of speech, piano music and 
dance band were used in the assess- 
ment; in the associated subjective 
grading of 1 to 5, one unit represented 
only "slightly worse than the start," 
dard." The ratings obtained were 0.6 for 
speech, 0.8 for piano and an improve- 
ment of 0.3 for the dance music! 
Obviously the overall effect of the 
irregularities due to the combined 
effects of phase and amplitude was very 
small indeed, even though thf phase 
response must have been irregular. 

Again, no one objects to listening in a 
live room, yet the effects on phase of the 
first reflections and of the eigentone 
structure must be devastating and vary 
rapidly with the position of the source 
or listener. The effects of even 
appreciable changes in head position 
are however inaudible. 

If now we revert to the condition of 
lumped constants with high Qs, the 
question arises as to the limit on Q, or 
rate of phase change, which is inaudible. 
For example I have often found it 
necessary to damp cross -over networks 
of second and third order to remove 
audible coloration. However it 
adequate damping is used the cross- 
over frequencies are completely inaud- 
ible even though the users in the BBC 
have the advantage of direct compari- 
son with the live programme. This 
condition appears to be all that is 
necessary subjectively even though the 
phase changes are considerable. 

In this connection the BBC monitor- 
ing loudspeaker type LS5 /5 (ref. 8) is 
recognised to possess a sound quality of 
the very highest order yet the phase 
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Fig. 2. Amplitude -frequency response 
curve of circuit used in Dr Hill's 
experiment. 
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Fig. 3 (a) Phase- frequency response 
curve of monitoring loudspeaker type 
LS5 /5 (b) Phase response plus ' /ms 
time delay. 

response, measured at 1m, is as shown 
in Fig. 3(a). The loudspeaker is a 
three -unit design with cross -over 
frequencies at 400Hz and 3kHz. The 
phase irregularity at the first frequency 
is small but that at the last is large, the 
high frequency unit being acoustically 
in front of the middle frequency unit, 
although mechanically the front sur- 
faces of all three units are in the same 
plane. The major phase irregularity 
caused by this is totally inaudible and 
no complaints of the sound quality in 
this region are made. 

The phase irregularity shown in curve 
3(a) can be largely removed by the 
addition of a' /4ms time delay applied to 
the whole loudspeaker. The results are 
shown in Fig. 3(b). The curve is now a 
rough approximation to a straight line, 
and this in turn was shown earlier to be 
inaudible. It is also well known that 
changing the listening distance by 
about 3in on the axis of a loudspeaker 
produces no audible change. This 
confirms the innocuous nature of curve 
(a). This experiment alsb makes 
nonsense of absolute phase angle 
curves, for the addition of a small time 
delay has completely changed the shape 
of the curve. If on the other hand time 

31 

delay itself were plotted such an 
addition would merely result in a small 
vertical shift; the axial time delay/ 
frequency response curve is shown in 
Fig. 4. It is clear that this has an' 
innocuous shape. 

It seems therefore that the situation 
as far as the effect of phase on sound 
quality is concerned, is rather like that 
of the old lady passenger flying for the 
first time. Some time after take -off she 
looked out of the window and noticed 
that the wings were flapping up and 
down. Calling the steward she corn - 
plained that the plane was unsafe and 
demanded that it should be stopped. 
The steward assured her that the plane 
was quite in order and proceeded to pull 
down the cabin blind, asking the lady if 
she could now feel any effects due to the 
wing movement. She could not and was 
quite happy. As regards the effects of 
phase on sound quality therefore until 
someone can demonstrate that they are 
audible on programme items as opposed 
to artificial signals, I shall proceed to 
pull down the blind and pretend that 
such a factor does not exist. 

The second aspect of phase in relation 
to loudspeakers is connected with the 
formation of stereo images. Here our 
ignorance is even more marked than 
for sound quality as we do not know 
just what factors are necessary to 
determine image sharpness. 

It would appear at first sight that if 
the two loudspeakers of a pair were 
identical in amplitude and phase 
response the image sharpness would 
not depend on how uniform with 
frequency either of the characteristics 
were. In practice the situation does not 
seem to be as simple as this. Pairs of 
differing types of loudspeaker even 
when matched for amplitude- frequency 
response do not all give the same 
sharpness of image even for a symme- 
trically placed listener. Thus in two 
types designed by the author the same 
bass units and high frequency units 
were used for the two unit system. One 
design employed the units in a vertical 
array but for the other design the 
tweeters were mounted concentrically 
in the centre of the bass unit on a 
perforated panel. This last- mentioned 
design is reckoned by the users to have 
appreciably better image forming 
properties than the in -line design even 
though the same units and similar 
cross -over networks are used. That the 
improvement is not due to the 
concentric arrangement is shown by the 
fact that a later design" which uses three 
units in a vertical array gives a sharper 
image still. It is this last loudspeaker 
whose phase- frequency response is 
given in Fig. 3(a). Furthermore, another 
commercial concentric design gives the 
worst image sharpness yet known. 

A futher experiment has been carried 
out inserting one of the all -pass phase 
delay networks whose response is 
shown in Fig. 1 in series with each of the 
type LS5 /5 loadspeakers and determin- 
ing the effect both on the sharpness of a 
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central image, and, in view of the 
non -constant time delay, on possible 
chromatic aberration effects when 
using male speech as the input signal. 
No effect was discernible, even on an 
A -B test. 

From this result it is not clear how the 
use of a circuit to make the phase -fre- 
quency response linear would help to 
improve the image width. 

In this connection it is worthwhile 
recalling data published some years agog. 
which show that for a central image the 
image width from a pair of loudspeakers 
is actually narrower under live condi- 
tions than under free -field conditions. 
The only obvious explanation of this is 
that the reflection from the floor in the 
live room assists in the detection of the 
direction of the apparent source. This 
has been confirmed recently during, 
recent tests in a free -field room. 

Under these last- mentioned condi- 
tions subjects complained that the 
stereophonic image was more diffuse 
than that to which they were accus- 
tomed using the same loudspeakers in 
a normal live listening room. At my 
suggestion, a floor of 6mm hardboard 
was put down in the free -field room, and 
all the subjects were then content. The 
acoustic axis of the loudspeakers was 
about 1 metre from the floor and if the 
distance of the observer from the 
loudspeaker is taken as 2 metres then 
under the simplifying assumption of no 
phase change on reflection from the 
floor there will be an interference 
crevasse at the listener's ear at 115Hz 
and at intervals of 230Hz thereafter. 
The phase irregularities corresponding 
to this kind of interefernce must be 
very large, but far from destroying the 
stereo image it is seen to actually assist 
in improving the sharpness. 

This does however raise the interest- 
ing question as to whether the 
loudspeaker amplitude response at, say, 
-45° in the vertical plane (which is 
usually ignored) is important in this 
regard. 

Even if it were eventually found that 
phase had a second -order effect on 
image formation, it is difficult to see 
how it can be effective above about 
2kHz. It is known from studies of the 
stereo effect that the relative phase. 
between the stereo signals is important 
up to about this frequency, but above 
this the ear appears to use the envelope 
of the signal rather than the absolute 
phase. It is therefore once again 
extremely difficult to imagine that 
producing a phase -linear loudspeaker 
will assist in any way in improving the 
production of a stereo image above 
2kHz. 

A further piece of evidence is coming 
to light in experiments I have started to 
measure the image width produced by 
various designs of loudspeaker. This 
work has only just commenced but 
preliminary results indicate that when 
using male speech as the source material 
the image width for wide range material 
is narrower than that obtained for any 
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Fig. 4. Axial time delay /frequency 
response corresponding to Fig. 3(a). 
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one octave band of the same material, 
indicating that the brain is using some 
form of summation of the information 
received. 

To conclude, any effect either of wide 
band or narrow band variations of 
phase on sound quality is at most of a 
second order, and is certainly minute 
compared with first -order effects such 
as coloration, and compared with 
these can be ignored by loudspeaker, 
designers and users even though not by 
psycho- acousticians. Until, therefore, 
someone can demonstrate that phase 
effects of this nature affect the sound 
quality of loudspeakers on programme, 
and not just on highly artificial signals, 
the appropriate treatment appears to be 
to pull down the blind and pretend that 
phase, in this sense, does not exist. 

From the aspect of stereo image 
formation we must admit our ignorance 
as to all the factors involved, but in view 
of the data presented earlier, I will 
continue to listen to the siren voices of 
the manufacturers, but again until some 
audible effect can be demonstrated I will 
remain absolutely agog - with 
indifference! 

Thanks to the Director of Engineer- 
ing, BBC for permission to publish. 
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Books Received 

Foundations of Wireless and Electronics, 9th 
edition by M. G. Scroggie. The first edition 
was published in 1936 and since then, nearly 
250,000 copies have been sold, which in itself 
is a recommendation for the current ninth 
edition. Like previous editions, the book 
covers basic theory, starting with elementary 
"first principles" where no previous technical 
knowledge is assumed. Subsequent chapters 
discuss a.c. theory, valve and transistor 
theory, equivalent circuits and oscillators. 
The book then covers radio senders, trans- 
mission lines, radiation and aerials, and 
detection. 

Final chapters deal with low and high 
frequency amplification, selectivity and 
tuning, the superheterodyne receiver, cath- 
ode -ray tubes, electronic waveform genera- 
tors and switches, computers, and power 
supplies. As with all of the author's work, the 
text is clear, concise and very readable with 
many circuit and pictorial diagrams where 
necessary. Price £3.75. Pp.521. Newnes -But- 
terworth, Borough Green, Sevenoaks, Kent 
TN15 8PH. 

The Autumn 75 series of D.A.T.A. books is 
now available which covers relays, 
microwave tubes, memories, linear and 
digital integrated circuits, 
current /discontinued diodes and transistors, 
power semiconductors, thyristors and, a new 
addition to the range, opto electronics. Most 
of the books have two editions a year and 
contain a section with suppliers' names and 
addresses. The books are also provided with a 
cross index which speeds up the location of a 
device, and devices with similar characteris- 
tics are listed together. London Information 
(Rowse Muir) Ltd, Index House, Ascot, 
Berkshire SL5 7EU. 

We have recently been able to examine the 
Bugbook system of teaching the use of digital 
integrated circuits. Bugbooks I and II are 
intended to lead a student from a state of 
complete innocence, via an extremely 
methodical procedure, to an understanding 
of fairly complex t.t.l. functions (registers, 
counters, memories, etc.). Each section 
consists of an introduction to the subject 
area, a statement of objectives, definitions 
and symbols when necessary, discussion of 
the subject and experiments. The section 
finishes with a review of the work. Teachers' 
course books are available. 

Experiments are carried out with the aid of 
a universal socket board and a selection of 
small printed -board assemblies (clocks, 
indicators, power units, etc) which plug into 
it, a rather neat idea being the application of 
pin -identifying stickers to the integrated -cir- 
cuit packages (bugs). 

Books and hardware are expensive. The 
two books cost £12.82 and a typical accessory 
board, consisting of a p.c.b. about 32 x 20mm, 
two resistors and an I.e.d., two lengths of wire 
and two croc. clips, costs £7.36. The course 
material is exhaustive (but not exhausting, if 
a case quoted in the foreword is typical) and, 
with reservations over the price, can be 
recommended for examination. The books, 
produced by E & L Instruments, Derby, 
Connecticut, can be obtained from Hepworth 
Electronics, Kidderminster, Worcs. 
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Electronic systems - 1 

An introduction to the nature of the Universe (or an atom) 

by W. E. Anderton 
Assistant Editor, Wireless World 

This article heralds the beginning of a 
series of tutorial articles on the subject 
of electronic systems, their theory, 
applications and consequences. The 
content will be based on a proposed 
Advanced Level course for schools 
which has been undergoing a trial at 
nine schools for a period of three years. 
This course is the culmination of six 
years' preparation by Professor G. B. B. 

Chaplin of the University of Essex, who, 
with the assistance of his colleagues, 
has detailed most of the proposed 
syllabus. Wireless World will use this 
course as a basis for the forthcoming 
series. We shall, however, diversify and 
expand its content where we feel 
necessary, with the hope that a contri- 
bution will be made to what we believe 
is an excellent cause. 

The subject matter of "Electronic 
systems" is split into (a) communication 
systems, (b) computer systems and (c) 
feedback systems. The theory is applic- 
able to almost any subject and helps . 
the student to appreciate that appar- 
ently unrelated phenomena are often 
embodiments of fundamental principles 
with universal application. The articles 
will also aim towards a more rigorous 
and academic knowledge of these 
fundamental principles through study 
of their application to electronics. 

Since the human body itself is made 
up of many systems and man through- 
out his life is surrounded by systems, an 
understanding of them (whether they 
are biological, sociological, environ- 
mental, mechanical or electronic) is 
necessary so that science can benefit 
our society and enable it to progress. All 
systems have certain fundamental 
principles in common, and it so happens 
that they can be described particularly 
easily and effectively in terms of 
electronic systems. Electronic experi- 
ments to illustrate these principles can 
be set up quickly and cheaply and their 
flexibility encourages initiative on the 
part of the pupil. 

Each section of the series is to be 
introduced by relating man and his 
needs, including his relevant physical 
and mental characteristics, to the 
electronic system under discussion. The 
content will not emphasize technology, 

but will rather seek to establish in the 
reader a knowledge and understanding 
of fundamental principles such as 
feedback, stability, storage and retrieval 
of information, signals and noise, 
information content and decision mak- 
ing. Some current technologies will also 
be discussed as applications of these 
basic principles. 

The word "system" seems vague at 
first as it can apparently be applied to 

Sixth form students working on one of 
the A -level electronic systems course 
experiments. 
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any subject under the sun without 
explaining anything useful about it. But 
this is not at all true as a definite theory 
of systems, how they work and how 
they can be usefully manipulated has 
been evolved. This theory can be 
applied to politics, chemistry, biology, 
sociology, evolution and so on ad 
infinitum, the system being defined to 
encompass just what parameters may 
be involved with a particular problem. 
The largest system imaginable is the 
Universe and one of the smallest is the 
atom, but no matter how large or small, 
the same theory can be applied. Our 
concern will naturally be with electron- 
ic systems theory and with the conse- 
quences and benefits that can be 
achieved. 

First, the starting point must be a 
definition. According to the Concise 
Oxford Dictionary, a system is "a 
complex whole, a set of connected 
things or parts, an organized body of 
material or immaterial things." 

The first point to note is that a system 
is a complete entity and can thus be 
represented pictorially by a box (Fig. 1) 
within which everything is subject to 
the laws of how a system operates. To 
determine what these laws are it is 
necessary to divide the system into its 
basic component parts, and these can be 
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Fig. 1. A system can be represented as 
a single box in its most simplified form. 

obtained simply by examining the 
dictionary definition. A system is com- 
plex and therefore needs to be capable 
of processing or working out its com- 
plexities so'that they are ordered and 
not disordered. It is a set of connected 
things and therefore needs communi- 
cation to make the connections. Finally, 
it is organized and therefore needs 
control to achieve organization. 

One more factor must be added to the 
list of processing, communication and 
control and this is the application of 
feedback, which is involved with all 
three. Here information is fed back from 
output to input so that a close watch 
can be kept on the way things are going 
within the system. If they are going 
astray then the information fed back to 
tell this to whoever or whatever is in 
control can be used to adjust the 
system's operation and straighten out 
any problems that have arisen. More 
rigorously, feedback is the process 
whereby a measured portion of infor- 
mation is taken from the output of a 
system or its component parts and is fed 
back to the input where it is added in 
such a way as to increase the input 
(positive feedback) or decrease the 
input (negative feedback). 

As an example of how a system can be 
split into its relevant component parts 
for analysis, consider Fig. 2. This is a 

block diagram of the system represent- 
ing a town's community, with the 
problem of controlling the numbers of 
its population to a comfortable level. 
The elements of feedback, control, 
communication and processing can be 
identified as follows: 

At the "input" to the town there are 
births and immigrants who swell the 
population and at its output there are 
deaths and emigrants who diminish it. 
The problem is to maintain a balance 
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Suggested reading 

Two books which will develop a greater 
understanding of the interdisciplinary 
nature of systems are: 

Wiener, N. "The Human use of Human 
Beings," Sphere Books, London. 
Wiener, N. "Cybernetics: or Control and 
Communication in the Animal and the 
Machine," The M.I.T. Press, Cambridge, 
Massachusetts. 

The following topics will be covered in 
subsequent issues: 

Introduction to communication 
systems 

Modulation 
Transmission 
Reception and demodulation 
Audio perception and bandwidth 
Audio systems and transducers 

Audio systems and amplifiers 
Measurement in audio systems 
Visual perception 
Visual systems - scanning and 

detection 
Television systems 

These describe the "communications" 
part of the syllabus and will be 
followed by related experiments: 

Frequency response of audio systems 
Amplitude demodulation 
Power in electronic circuits 
Television waveforms 

Topics continuing from this will be 
under the main headings of feedback 
and control systems, computer systems 
and basic electronics. 

between the actual population and the 
facilities that are provided in the town 
such as housing, hospitals, shops and 
parks. 

Information is fed from output to 
input. so that all relevant facts can be 
supplied to the town hall where they are 
processed. The results are communi- 
cated to the town's services such as 
police, hospitals, etc., who are then able 
to control to maximum efficiency of 
services which they offer. Communica- 
tion between the town hall, the social 
services and the town's population is 

effected by means of newspapers and 
radio broadcasts. This briefly shows 
how a social system is built of the prime 
factors. It will be the aim of the 
following series of articles to examine 
each in turn in terms of electronic 
systems. 

Fundamental to the analysis of a 
system is the recognition of whether it 
is deterministic (entirely predictable 
according to formal laws) or stochastic 
(not entirely deterministic, but subject 
to probability). This means recognizing 
the fact that we may be able to say from 
one analysis that "a system definitely 
does this" and from another "a system 
definitely does this, but . . ." For 
practical purposes, electronics is exact 

births plus 
, immigrants 

feedback 

town 
ha 

social 
services 

4 
feedback 

newspapers 

Fig. 2. Simple analysis of a social 
system. There would be many more 
factors to take into account which 
have not been considered here. 

deaths plus 
emigrants 

enough to forget about the "buts" and 
this is why the application of systems 
theory to electronics is such a powerful 
and important tool. 

(Sixty Years Ago 

Wireless World has always been conscious of 
the need to make instructional material as 
interesting as possible - there is never 
anything wrong with a little humour in even 
the weightiest piece of reasoning. But we 
have never approached the level of populari- 
zation advocated by Mr Stephen Leacock, as 
reported in our issue of January 1916. One 
wonders what he would have made of 
avalanche diodes and buffer stages. 

"A matter under discussion at the moment 
is the actual value to the student of a 
mathematical training, and whether it is 
necessary to go deeply into the subject in 
order to become a competent electrical 
engineer. Many have complained that the 
ordinary methods of imparting mathematical 
'knowledge are far from interesting, and the 
famous Canadian humourist, Mr Stephen 
Leacock, in his new book Moonbeams from a 
Larger Lunacy, particularly emphasises this 
point of view. He writes as follows: 

"Here, for example, you have Euclid 
writing in a perfectly prosaic way all in small 
type such an item as the following: 

"'A perpendicular is let fall on a line BC so 
as to bisect it at the point C, etc., etc.' 

... just as if it were the most ordinary 
occurrence in the world. Every newspaper 
man will see at once that it ought to be: 

"AWFUL CATASTROPHE. 
PERPENDICULAR FALLS 
HEADLONG ON A GIVEN 

POINT. 
The Line at C said to be 

Completely Bisected. 
President of the Line makes 

Statement." 
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News of 
the Month 

Atomic heart power 

A nuclear -powered pacemaker that 
could bring a new lease of life to 
thousands of people suffering from 
certain types of heart trouble is to be 
made at the Harwell Atomic Energy 
research Establishment. Conventional 
pacemakers with chemical batteries 
have to be replaced surgically about 
every three years. Trials indicate that 
the implanted lifetime of the Harwell 
units could reach 10 or even 20 years. 

The nuclear battery that powers the 
pacemaker consists of a heat- produc- 
ing nuclear source, containing less than 
a fifth of a gramme of plutonium oxide, 
and a miniature thermocouple, all in a 
strong metal housing. The assembly is 
encapsulated in an epoxy resin known 
to have lasting compatibility with living 
tissue. Internationally agreed safety 
standards require stringent tests on the 
batteries. These ensure that there is no 
radiation hazard and that they will 
withstand the most severe accident - 
including cremation. The isotope plu- 
tonium 238 has been chosen for the heat 
source because its power output falls by 
only one per cent per year, and its 
radiation, mainly alpha particles, 
requires a minimum of shielding for 
implantation. This isotope is specially 
prepared for the pacemaker batteries 
and is markedly different from the very 
long -lived plutonium isotopes 
associated with nuclear fuel. 

Braille information 
service 

A pilot scheme to produce a monthly 
braille information service for blind 
computer programmers and analysts 
has been started by INSPEC, the 
information services division of the 
Institution of Electrical Engineers, and 
the Warwick Research Unit for the 
Blind. Each month, INSPEC supplies 
the Warwick Research Unit with a 
computer- readable magnetic tape con- 
taining abstracts of recently published 

articles from computer science journals. 
The Research Unit uses an RXDS Sigma 
5 computer system with a braille 
embosser on -line to produce selective 
listings from the tapes, which are 
converted into contracted braille by an 
automatic translation programme. The 
pilot service has now been running for 
several months with a limited group of 
users. Both the INSPEC source tapes 
and the service operated by the War- 
wick Research Unit are being made 
available free to the blind user or his 
employers. Computing has been able to 
offer particularly good opportunities for 
the employment of blind staff on equal 
terms with their sighted colleagues, and 
there is now a significant group of blind 
computer programmers and analysts in 
the UK. It's in the hope of finding a 
solution to their information needs that 
the INSPEC /Warwick project has been 
started. 

London honours 
Blum lein 

The Greater London Council is to erect 
a commemorative plaque on the wall of 
the house where Alan Dower Blumlein 
was living at the time he met his death 
in a Halifax bomber crash in 1942. In 
bestowing this honour, Blumlein's 
native city of London is placing him 
among the immortals in recognition of 
his many achievements in science and 
technology. Blumlein's inventions 

included modern gramophone stereo, 
recording techniques, the closely -cou- 
pled inductive ratio -arm bridge, the 
cathode follower circuit and the so- 
called "Miller" integrator. The BBC 
adopted the television broadcasting 
specification on which Blumlein worked 
in the 1930's, in preference to Baird's, 
when they opted for the 405 -line, 50 
frames /s interlaced system still in use 
today. During his short working life, 
Blumlein was awarded an average of 
one patent each six working weeks, a 
record not yet equalled. The official 
unveiling of the plaque, which is to be 
placed on a house in Ealing, West 
London, will be in 1977 on June 7, the 
anniversary date of Blumlein's death 
near Ross -on -Wye, Herefordshire. 

Microprocessor comes 
clean 

A new range of dedicated microproces- 
sors just introduced is suitable for all 
types of washing machines and offers 
the seven main wash programmes 
recommended by the International 
Standards Organization's system of 
fabric care labelling, together with 
additional pre -wash, rinse and spin, 
biological and fast wash programmes. 
Another feature of the circuit is that it 
allows for the automatic release of a 
fabric conditioner during the final rinse. 
It replaces the conventional electrome- 
chanical timer and various safety 

Monitoring speech. Strain gauges mounted on flexible metal sensors are used to 
obtain information on lip and jaw movements made while speaking. Honeywell tape 
and oscillograph instrumentation records the facial movements for analysis in 
Seattle, USA, at the University of Washington's Speech Physiology Laboratory. 
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features are incorporated, including 
door interlocks, no machine action or 
heating without water present, and a 
"child- proof" programme lock -out 
which, after a programme has been 
selected, inhibits change of program- 
mes in mid -operation without first 
resetting. 

The heart of the processor, the ITT 
7150, is contained within a 28 -pin d.i.l. 
package and consists of two r.o.ms 
which perform the control functions. 
Up to ten machine functions can be 
controlled by means of a maximum of 20 
different programme steps which 
provide the various combinations of fill, 
wash, heat, pump and spin. The package 
has been designed for m.o.s. applica- 
tions and is capable of withstanding 
adverse conditions, e.g. 85 °C at 85% 
relative humidity under reverse bias. 

Head -up for Harrier 

The electronics content of military 
aircraft continues to grow. A system 
incorporating an integrated head -up 
display and weapon aiming computer, 
with cursive and raster outputs and 
designed specifically for carrier aircraft, 
is to be supplied for the Sea Harrier. The 
display system will consist of three units; 
a computer which generates a very wide 
range of air -to -air and air -to- surface 
weapon aiming and display generation 
functions; a pilot's display which pre- 
sents the pilot with all the appropriate 
flight data and weapon aiming symbo- 
logy superimposed on his view of the 
outside world; a pilot's control panel 
for mode selection and display control 
The computer unit will contain: a 
high -speed digital processor having an 
associated store of 20,000 words of 
which 16,000 words will be fully repro - 
grammable core store; hybrid analogue 
and digital input and output peripher- 
als, to interface with other aircraft 
systems and sensors; and a symbol 
generator to provide deflection wave 
forms to the pilot's display unit. There 
will also be a video synthesizer section 
which, under control of the central 
processor, will give symbology outputs 
in raster form for use with raster type 
displays. The inclusion of a core store 
will give considerable flexibility during 
development and will greatly simplify 
changes to the role of the aircraft during 
service. Smiths Industries is to supply 
the display system. 

Single -tube colour TV 
camera 

Work is continuing on the single -tube 
television camera developed by Sie- 
mens and demonstrated at the Mon- 
treux television symposium. The "In- 
terplex" camera, as it is called, uses a 
new type of dichroic strip filter. In 
contrast to a normal three -tube camera, 

Market research has told us that the 
average age of our rébdership is getting 
lower. Is Richard Tucker of 
Lutterworth in Leicestershire the 
youngest reader at 21/4? 

the colour analyser used to break down 
the image arriving from the lens into 
red, green and blue components is 
integrated within the - complex pick -up 
tube itself. This has made it possible to 
reduce the size of the camera by 
dispensing with the accessories for 
colour registration. 

Signal information supplied by the 
television camera tube in the 4.43MHz 
subcarrier band is converted into stan- 
dard PAL signals in a decoder using 
comb filter systems and other circuitry. 
Black- and -white and colour informa- 
tion is separated by the comb filters, the 
spectral lines of the video signals being 
broken down into chrominance and 
luminance information. The silicon tube 
is said to achieve a resolution of 
approximately 6MHz in red -green -blue 
operation. The signal produced by the 
camera is compatible with black -and- 
white sets, and can be recorded without 
decoding on conventional video tape 
recorders with colour capability, pre- 
serving a claimed 6MHz resolution. 

Traffic information 
service 

The BBC is still working on its m.f. 
system for broadcasting traffic infor- 
mation bulletins to road users (see May 
1973 issue p. 239). They claim it is more 
economical than other schemes and will 
not involve depriving car radio listeners 
lof their normal programmes. 

A network of about 80 low -power 
medium wave transmitters would be set 
up in the pattern of a grid covering the 
whole country. They would all operate 
on one frequency just within the tuning 
range of a medium -wave receiver. Each 
station would only transmit for perhaps 

half a minute in every eight, and 
neighbouring stations would always 
transmit at different times from one 
another. At regular intervals, therefore, 
every motorist could be provided with 
a bulletin containing information about 
the area through which he was tra- 
velling. The motoring receiver could 
either be separate from the normal car 
radio or cassette- player, or, for drivers 
who wished, special receivers could be 
fitted to either machine so that it could 
be played in the normal way and would 
be interrupted by the strongest local 
traffic signal. 

This system is rather similar in 
principle to a radio paging scheme for 
national coverage, using one frequency 
and a cellular transmitter layout, deve- 
loped by the Martin Marietta 
Corporation in the USA. 

The BBC say they would be willing to 
develop and operate the service in 
collaboration with a motoring organi- 
zation. Cost of establishing the trans- 
mitters would be about £2'/2 million. The 
BBC thinks that a project of this nature 
should not be a charge on the licence fee - the finance would have to come from 
some other source. 

There is a well established system of 
traffic information broadcasting oper- 
ating in West Germany, called Auto - 
fahrer -Rundfunk- Information (see May 
1973 and April 1974 issues). 

Rogers packs up 

It's sad to record the demise of yet 
another small British company making 
high quality products. Rogers Develop- 
ments (Electronics) Ltd, manufacturers 
of audio equipment including ampli- 
fiers, tuners and monitor loudspeakers, 
ceased operating on October 31 
1975. The company was formed by J. D. 
Rogers in 1947 and came to considerable 
prominence during the hi -fi boom. 
Following changes in the firm's 
management on June 17, 1975, when the 
founder was made chairman and 
technical director, Mr Rogers "was 
compelled to resign" (as he writes to us) 
on August 27. At the time of writing we 
understand the company will be put 
into liquidation. Farewell to a much 
respected and friendly firm. 

Licence for Teletext? 

In a recent memorandum to the Annan 
Committee on the future of broadcast- 
ing the BBC says it would expect its 
CEEFAX part of the Teletext service to ' 
attract an incremental licence fee in 
much the same way as colour television 
does. 

Viewdata, the Post Office's television 
screen information service using the 
domestic telephone line, will of course 
be charged for on a subscriber basis 
(November issue, p.532). 
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Wireless World Teletext decoder 
3 - Line and clock dividers 
by J. F. Daniels 

Last month we looked briefly at the 
overall operation of the decoder by 
considering a simplified block schema- 
tic diagram. I also mentioned that the 
heart of the circuit lay in the design and 
operation of the clock and line divider 
circuits. This month we shall look in 
greater detail at the operation of these 
two circuit blocks, as these together 
provide most of the waveforms used 
elsewhere in the decoder circuitry. We 
shall begin by looking at the operation 
of the line dividers. 

The main function of this part of the 
circuit is to provide row -address infor- 
mation for the store during the opera- 
tion of writing data into the store and 
when reading it; i.e., when the data is 
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neg field 
syncs 
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12 

IC 

12 
IC4 

13 
I 

Cl 
10n7 

11 

v 

row address for 
character generation 

13 

displayed as characters on the screen. 
Other outputs are also obtained from 
this part of the circuit, namely separat- 
ed field syncs, line address information 
for the character generater read -only 
memory, the vertical component of the 
display blanking waveform and a field 
blanking waveform which goes to "1" 
during the period from lines 11 to 21 and 
324 to 334. This latter waveform is used 
extensively elsewhere in the decoder to 

Fig. 1. The line divider circuitry. IC3 is a 
74121 monostable, IC5 and IC14 are 7490 
decimal counters, ICI, is a 7474 dual 
D -type edge -triggered flip-flop and IC20 

is a 74177; ' 74197 binary counter. 
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discriminate between data acquisition 
and data display: i..e., data is only 
"looked for" during the periods just 
mentioned. If all 625 lines' were exa- 
mined for data, false framing codes 
would be detected at random during the 
video information, and cause lines of 
"rubbish" to be read into the store. It 
would of course be possible to look for 
data only on lines 17 -18 and 330 -331, but 
it is possible that broadcasters may 
change the positions, or increase the 
number, of data lines transmitted, and 
so the above method was adopted to 
avoid later modification in this respect. 

It may appear, from a quick glance at 
the circuits, that the i.cs are numbered 
somewhat erratically, but this is 
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line numbers 
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because they are designated according 
to their position on the p.c. boards - 
ICI40 being on the uppermost board and 
IC41.80 on the lower circuit. During 
circuit descriptions, multigate i.cs will 
be referred to by their IC number, and 
output pin number. For example (7, 12.) 
indicates the inverter gate for field sync 
pulses in Fig. 1. 

Line dividers 

Negative -going mixed syncs from the 
analogue board trigger monostable 3, 

which is adjustable by means of a preset 
potentiometer. Elswhere in the circuit 
the variable width of the output pulse is 

used to shift the display horizontally, 
but for this part of the circuit the output 
pulse width is not critical, so long as the 
pulse is wider than the input sync pulse. 
By gating together the input and output 
waveforms of this i.c. in a NOR gate 
(4,13), the broad pulses during the field 
blanking interval are separated from 
the mixed sync waveform. Capacitor C2 

Fig. 2. Waveforms from Fig. 1, showing 
the detection of broad pulses. 

removes spikes which are caused by the 
delay through IC3. The method by 
which the broad -pulse separation is 
achieved is more clearly shown by Fig. 
2. waveforms (a), (b) and (c). 

The broad pulses are used to reset the 
first part of the line- divider chain, which 
consists of two i.cs forming a 

divide -by -80 circuit. The first i.c., a 
divide -by -10 counter, provides line - 
address information for the character 
generater r.o.m. and sets the height of 
each "character box" at 10 lines per 
field. 

In the "upper case only" version of 
the decoder, only seven of these lines 

Fig. 3. Waveforms in the circuit of Fig. 1. 

are used for the display of alphanumeric 
characters, and gates (6,10) and (4,10) 
serve to inhibit character generation 
during three of the ten lines. These 
gates are not required when the upper 
and lower case version is built, as the 
blanking of unused character lines is 
achieved in a later part of the decoder. 

The operation of the rest of the circuit 
is best understood by referring to Fig.3, 
which shows some of the more impor- 
tant waveforms through the circuit. The 
divide -by -8 counter IC14 is fed with one 
pulse every 10 lines from IC5 and its 
outputs QB and Qc are gated in (13, 8) to 
provide a start pulse for the display 
period at line 51 (also 364). C4 removes 
any spikes caused by timing differences 
between the QB and Qc outputs of the 
counter, and C5, R1 and R2 shorten the 
pulse into a narrow negative spike to set 
the vertical display -blanking flip -flop, 
formed from gates (15, 3) and (15, 6). 
The positive transition at the output of 
gate (15, 3) is coupled via C6 and R3 into 
gates (12, 8) and (6, 4), which has the 
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effect of setting the outputs of the 5 -bit 
counter, formed from ICs 11 and 20, to 
zero. From this point onwards, the 5 -bit 
counter counts through the character - 
display rows until the counter reaches 
24 (the end of the page display). This 
point is detected by gate (13, 3) and its 
output is used to reset the vertical 
display -blanking flip -flop. 

During lines containing data the 5 -bit 
counter is preset to the correct row 
number, which is available in binary 
form at the output of the Hamming 
corrector during the control and row 
address groups, at the start of each data 
line. 

The time at which this data is entered 
into the presettable counter is controlled. 
by gates (4, 4) and (13, 6). The least 
significant bit of the row address arrives 
first, and a strobe pulse from the clock 
divider circuits (to be described later in 
this article) set IC11 at the appropriate 
time. The next data group to arrive 
contains the remaining four bits of row 
address information and this is written 
into IC20, again at a time determined by 
a strobe pulse from the clock divider 
circuits. The other inputs to gates (4, 4) 
and (13, 6) are waveforms which only 
allow the strobe pulses to set the 
counters during lines which have been 
confirmed as containing valid informa- 
tion. These waveforms are used in a 
number of places in the decoder and we 
shall call them data allow (DA), for a 
waveform going to "1" when a framing 
code is detected and returning to "0" at 
the end of that line and 15A for its 
inverse. 

A 3 -input NOR gate (12, 6), provides 
the field blanking waveforms which 
goes to "1" during lines 11 - 21 (324 - 
334), by gating together the QA and Qc 
outputs of IC14 together with the 
vertical display- blanking waveform. It 
can be seen from the waveform diagram 
in Fig.3. that this waveform also goes to 

Fig. 4. Layouts of typical rows of data 
bits. A display row (row 5 of magazine 
1) is shown at (a) and at (b) is a 
page- header row. 

"1" during the equalizing and broad 
pulses. This is of little consequence, 
however, as no video is present on these 
lines so that no false framing codes 
could be detected here. 

Before continuing with a description 
of the clock divider circuits, it would be 
as well to consider in greater detail how 
each of the data rows is made up. 

Data row format 
Display row. The data bits are trans- 
mitted in groups of eight, and each line 
of data contains 45 of these groups, or 
bytes. The first five groups have the 
same function on all rows and a typical 
row is shown in Fig. 4(a). The following 
40 groups consist of 1S0 -7 coded 
characters, the eighth bit in each group 
being used as an odd parity bit. The 
magazine number and row address 
information are coded in a different 
manner from the display data, being 
more heavily protected in a form of 
Hamming coded. Only four useful bits, 
of data can be extracted from each of 
these eight -bit groups, but a single error 
in the group can be corrected and an 
even number of errors i.e., 2, 4 or 6 bits 
in error, can be detected. 

Page header row. The page- header row 
(row zero) contains eight more of these 
Hamming protected groups following 
the row address number, and only 32 
groups of 1S0 -7 coded data for display, 
as shown in Fig. 4(b). The two groups 
immediately following the row address 
number contain the page number units 
and tens respectively and these 
together with the three bits allocated to 

the magazine number, enable any 
combination of page numbers between 
100 and 899 to be selected. 

The next four groups contain infor- 
mation indicating the time of day. The 
first group contains four bits of "min- 
utes units" information and the second, 
three bits for the minutes tens. The 
spare bit in this second group is used as 
a "clear page" control, which goes to 
"1" whenever the following page con- 
tains new information and the old page 
must be erased from the store. The next 
group contains a 4 -bit "hours units" 
message and the fourth group contains 
a 2 -bit "hours tens" indication. There 
are two unused bits in this group, the 
first being used to indicate a newsflash 
page, and the second a subtitle page. 

Clock dividers 
There are two more groups of Ham- 
ming- protected data before the page 
header display starts, and these will 
eventually contain more control infor- 
mation. 

The clock -divider circuit block pro- 
vides a large number of pulses and 
waveforms for use elsewhere in the 
decoder, as follows: a display line - 
blanking waveform which goes to "1 
during the 40- character -wide display 
period; the "data allow" waveform 
which goes "1" on detection of a 
framing code and returns to zero 42 
bytes later; 6 -bit column- address for 
addressing the store, which is used 
when writing data into the store, and 
when reading from display; strobe 
pulses which discriminate between 
the Hamming -coded words in normal 
rows and in the page header row and 
finally, groups of pulses used elsewhere 
for the formation of the vertical ele- 
ments of the alphanumeric characters. 

Figure 5 shows the clock -divider 
circuit diagram, and Fig. 6 the associat- 
ed waveform diagrams. 
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Fig. 5. The clock -divider circuit. IC17 is a 74121 monostable, ICI, 1C10 and 1C19 are 
binary counters, 1C11 is a 7474 dual D -type flip -flop and IC42, 47 are 7442 b.c.d. -to- 
decimal decoders. 
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Write mode. Detected framing code 
pulses, which are one clock pulse wide 
(144ns) and negative -going, are invert- 
ed in gate (22,10) and fed into gate (9,12) 
together with the differentiated output 
of monostable 17. This is the "framing - 
code allow" monostable and its differ- 
entiated output is about 2µs wide and 
timed to occur at the time of the frame 
code, ie, about 15µs after the start of line 
syncs. In this way, only valid framing 
codes are allowed through gate (9,12). 
This method was used to avoid allowing 
through random framing codes detect- 
ed in the colour burst, which can occur 
with certain types of data -slicing cir- 
cuit. The monostable triggering is 
inhibited by means of the B input on all 
except lines 11 -21. The valid framing 
codes are then used to trigger the "data 
allow" flip -flop made up from gates (9,8) 
and (9,6). During lines 11 -21, the first 
two clock -divider i.cs are held in the 
reset condition until the DA- waveform, 
goes to "1" (18,8 and 18,11) i.e., until the 
frame code occurs. It should be noted 
that i.cs of the 74H series are specified 
for gates 22 and 9. Although all the 
prototype decoders worked satisfactor- 
ily with ordinary gates here, it would be 
possible under worst -case conditions 
for the time delay between detecting the 
framing code and removing the reset 
from the dividers to exceed the maxi- 
mum permissible time of 144ns. By 
using 74H series gates, the time delay 
will always be less than 144ns, even 
under worst -case conditions of supply 
voltage and gate delay. 
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A second binary-to- decimal decoder 
IC47 is connected to the outputs of the 
second clock- divider i.c. after they have 
passed through the four AND gates of 
IC2. These gates serve to allow the 
outputs of IC47 only during the "allow" 
waveform at the output of gate (6,12). 
This waveform consists of narrow, 
positive -going pulses derived from 
decoder 42, gated with a waveform 
which only allows the pulses for the first 
13 bytes of data. The output pulses of 
decoder 47 then become narrow, nega- 
tive -going pulses, timed to occur one 
during each byte of data from byte 3 to 
byte 12: i.e., decoder 47 output 1 occurs 
during byte 4 - output 9 during byte 12. 
These pulses are used to time each 
group of Hamming coded bits in the row 
and page recognition circuitry, and for 
presetting the line divider i.cs as 
mentioned earlier. 

Read mode. Resetting of the clock 
dividers in during the "read" mode is 

The final prototype decoder, which 
measures about 40 x 22.5 X 6cm. The 
ROLL switch enables pages to be 
viewed in rapid succession. We 
understand that a complete kit of parts 
for the decoder will be available from 
Catronics Ltd, 39 Pound Street, 
Carshalton, Surrey. 

The newest character code, which is 
now in use. Reference 1 indicates that 
these undefined control characters will 
be allocated in order of decreasing 
serial number. Codes referenced 2 are 
to assist compatibility with standard 
data codes. All character rows start in 
the "steady, alphanumeric white" 
condition, unboxed and unconcealed 
unless control characters indicate the 
contrary. 
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done by the Q output of monostable 3. 
This reset is combined with the "write ". 
mode reset by gate (18,11). 

The first of the clock -divider i.cs feeds 
a binary-to- decimal decoder (IC42) of 
which only eight of the ten 'outputs are 
used. Each output is a negative - 
going pulse, which occurs at every 
eighth clock pulse and is used to time 
the vertical components of the char- 
acters. Each character box is eight clock 
pulses wide, and for the formation of 
alphanumeric characters, five of these 
eight -clock -pulse intervals are used, the 
other three forming the space between 
characters. 

Experiments were carried out with 
prototype decoders to reduce the char- 
acter boxes to six pulses wide, with only 
one pulse space between characters. 
However, the extra circuit complexity 
was not thought to be worthwhile, as 
the display seemed as good with a 
character -to -space ratio of 5:3 as with 
5:1. Graphic characters, however, fill 
the complete character box, in both the 
vertical and horizontal directions. 

Address generator. This is common to 
"read" and "write" modes, i.cs 11 and 19, 
together with the inverted Qp output of 
,ICI, providing the 6 -bit address for the 
store, obtaining reset by the output of 
the line blanking flip -flop formed from 
(18,3) and (18,6). This flip -flop is set by 
output 3 of decoder 47 and reset at the 
end of the line, 40- character boxes later 
in the display mode, or 40 bytes of data 
later during the write mode. This same 
reset pulse is also used to return the 
data allow waveform to "0 ". The data 
allow waveform may also be reset to 
zero by another input to gate (9,6), 
taken from the Hamming corrector 
circuit, which gives a negative -going 
pulse if an even error is detected during 
the row address group and inhibits the 
writing of any data which may occur on 
such a row. During the read mode of 
operation the clock dividers and 
column- address dividers are both reset 
by the (72 output of monostable 3, and by 
adjusting the width of this pulse, the 
display can be shifted horizontally to 
the centre of the TV screen. Also in the 
read mode, the clock input to the 
dividers is switched to the output of an 
adjustable frequency oscillator, to 
enable the overall width of the display 
to be adjusted. 

This concludes the description of the 
divider circuits. In the next article we 
shall look at the operation of the 
serial -to- parallel converter, framing - 
code detector, data latches, and data 
store. 

The Teletext decoder will also be usable 
with Viewdata (November issue, p.532) 
when this Post Office service becomes 
available. Later in the year we shall be 
publishing details of the Viewdata 
system and how it is compatible with 
Teletext. 
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New medium- and long -wave 
broadcasting plan 
Better long -wave coverage of the UK 
and better reception of Radio London 
are two of the few benefits for Britain to 
be expected from the 1975 Geneva Plan 
for l.f. /m.f. broadcasting just complet- 
ed under the auspices of the Interna- 
tional Telecommunication Union. Due 
to take effect in three years' time on 
November 23, 1978, the Plan covers 
frequency assignments in the 120 m.f. 
channels available for broadcasting in 
ITU Regions 1 and 3 (which means all 
the world except the Americas - see 
map in August 1974 issue, p.266) and in 
the 15 l.f. channels available at present 
for Region 1 only. It supersedes the 
Copenhagen Plan of 1948 - which was 
for the European broadcasting area 
only - and is to last for eleven years. 
The Plan is in fact a thick book listing 
stations, frequencies, transmitter 
powers etc., and is an "Annex" to the 
"Final Acts of the Regional Adminis- 
trative 1.f. /m.f. Broadcasting Confer- 
ences (Region 1 and 3) ", part of which 
took place at Geneva in October -No- 
vember 1974 (Dec. 1974 issue, p.481; Jan. 
1975 issue, p.10) and part in October - 
November 1975. J. G. Spencer's article 
"The future of medium- and long -wave 
broadcasting" in the August 1974 issue 
explained the technical problems 
involved in the re- planning. 

Britain's improved I.f. coverage will 
come partly from an additional assign- 
ment for 200kHz, 50 kW transmitter at 
Burghead, Scotland, to be synchronized 
with the existing 200kHz station at 
Droitwich. This will give improved 
long -wave reception in the north of 
Scotland. For the central, heavily 
populated area of Scotland around 
Glasgow and Edinburgh there is a 
further l.f. assignment, for a 227kHz 
transmitter at Westerglen, also with a 
power of 50kW. (Both Burghead and 
Westerglen are m.f. stations at present.) 
Thus England and the Scottish main- 
land will have complete coverage from 
two frequencies in the l.f. band. Unfor- 
tunately this gain has to be "paid for" in 
the Plan by the assignment of a new 
200kHz frequency to Warsaw, at 
200kW, for day -time operation. This will 
not worry us within the UK but will 
interfere with reception of Droitwich on 
the Continent. At the moment the BBC 
has not decided whether the new UK 
coverage on I.f. will be used for Radio 2 

or Radio 4. 
Radio London, the m.f. 1457kHz local 

radio station at Brookmans Park, will 
under the new Plan give better recep- 
tion because a co- channel transmitter 
at present sited on the coast of Albania 
at Durres is planned to be moved 60km 
inland to Lushnje, where it will lose the 
benefit of "sea gain ", and the night -time 
interference with Radio London will be 
reduced by 4 -5dB. Unfortunately some 

of the other UK local radio stations are 
likely to suffer worse co- channel inter - 
fere'nce at night, particularly Radio 
Solent at Fareham which may be 10dB 
worse off. 

Night -time co- channel interference 
could also be worse for listeners to the 
Radio 3 647kHz, 150kW transmitter at 
Daventry, for under the Plan there are 
three new assignments on this fre- 
quency, for stations in Albania, Greece 
and Libya, and all for 300kW transmis- 
sions. To obtain protection against this 
interference it will be necessary to 
increase the power of Daventry, and the 
UK delegation stated at Geneva that it 
reserves the right to do this when the 
new transmitters come on the air. 
(Theoretically 2 megawatts would be 
needed but this is unlikely to be 
achieved because of cost.) These three 
new assignments in Radio 3's "pro- 
vince" well illustrate the principle 
adopted by the conference that existing 
stations should not have priority over 
new claims for the channels just 
because they are well established. 
However, the prospect of next -door 
neighbours Albania and Greece both 
transmitting 300kW on the same fre- 
quency seems somewhat unlikely. 

Two further problems for the UK 
from the Plan: the power of Radio Ulster 
(1340kHz) will have to be increased 
from 100kW to 250kW to cope with 
increased co- channel interference 
power from Budapest; and the power of 
Radio 4 Wales (881kHz) will have to be 
increased from 150kW to 300kW to deal 
with increased co- channel power from 
East German and Yugoslav stations. 

As mentioned in the January 1975 
issue, the channel spacing will remain at 
9kHz throughout the l.f. and m.f. bands. 
The actual frequencies assigned in the 
Plan at m.f., however, are slightly 
adjusted to make them integral multi- 
ples of the channel spacing; for example 
Radio 3, Daventry, at present 647kHz, 
will become 648kHz; Radio Ulster's 
1340kHz will become 1341kHz; Radio 
London's 1457kHz will become 
1458kHz. 

Some commentators have described 
the 1975 Geneva Plan as a bad plan. "It 
started as a shopping list and it ended as 
a shopping list but everyone signed it 
and called it a plan" were the remarks of 
one delegate. Criticisms centre around 
the "power race" (of competitively 
increasing transmitter powers) and the 
fact that the Plan carries with it a long 
and untidy list of 72 reservations and 30 
counter- reservations by different 
countries, claiming rights to change 
frequencies, powers etc. if they wish to 
after the Plan has come into force. 
Perhaps it's as well the Geneva Plan is 
to last for a maximum of only eleven 
years. 
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John Logie Baird and the 
Falkirk Transmitter 
The activities of the pioneer of television between 1925 and 
1928 

by P. Waddell, W. V. Smith and J. Sanderson 

Dr. Waddell and Mr Smith are at the University of Strathclyde. Mr Sanderson is Curator of the 
Falkirk Museum 

On the evening of Tuesday, the twenty - 
sixth of January 1926, John Logie 
Baird demonstrated television to an 
audience of Members of the Royal 
Institution. No detailed description, 
with photographic evidence, of the 
equipment used for the demonstration 
seems to exist, although many authors 
have made guesses'. It has been 
suggested that the instrument now at 
the South Kensington Science Museum 
was used, or that a very large disc unit 
with a single spiral of lenses was seen, 
but Baird had suddenly become secre- 
tive and information is hard to come by. 
The next two and a half years are 
poorly recorded and this article is an 
attempt to discover what Baird was 
working with during this period. 

April 1925 is the beginning of the 
relevant period in Baird's activities. A. 
S. Goodchild and R. Best, both 
employed by Will Day Ltd of Leicester 
Square, had constructed a television 
transmitter to Baird's design'. The 
instrument was to be used in the first 
public demonstration of television, 
given by Baird at Selfridge's in Oxford 
Street, and was delivered to him at 22 
Frith Street, Soho, in late 1924. This unit 
was first described in Wireless World' 
by Baird and some indication of his 
canniness can be obtained from the fact 
that he attempted to deceive his readers 
into thinking he was less advanced than 
he was. He gave a diagram of a large, 
basically unbalanced, single -spiral lens 
disc, which he knew would give a 
low -grade picture due to a necessarily 
low speed of rotation and vibration, 
which would blur the picture. Photo- 
graphs, and a further article'', show that 
he was really using a double spiral of 
lenses, which made possible a higher 
speed and smoother running, and a 
radially- slotted disc subdivided each of 
the eight lines into 50 elements to 
produce a 400 -element picture. (As a 
comparison, a modern television display 
contains about 450,000 elements.) 

Later in 1925, in June, Television Ltd 
was formed as a means of financing 
Baird's research, Day and relatives of 
Baird supplying much of the capital.. 
Day had also found the Frith Street 
laboratory and his name appears on 
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1A. J. L. Baird at 22 Frith Street, Soho, 
London, Dec. 1924, with his "original" 
television transmitter and receiver. 

1B. J. L. Baird, Sept. 1926, his "original" 
transmitter now presented to the 

Science Museum, Kensington, London. 
Note the white painted double spiralled 
receiver disc has been removed, and 
that a rotary slot has been placed over 
the photocell, necessitating a change in 
the chopper disc mounting 
arrangement. 
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some patents which he had helped to 
finance from July 1923, while Baird was 
at Hastings. 

In this way, the work was able to 
continue at Frith Street and further 
experiments and demonstrations took 
place. The face of William Taynton, an 
office -boy from another floor of the 
building, was televised by equipment of 
unknown design and in January 1926 
Baird and Capt. O. G. Hutchinson (who 
had bought Day's share of Television 
Ltd) demonstrated televised human 
faces to the Press". Then, after the R.I. 
demonstration', Baird clamped down 
and details of the equipment used were 
lost. 

Newspaper reports and magazine 
articles are of some assistance, though 
words and pictures in some of these are 
at variance and serve only to cloud the 
image, many of them not giving details 
of equipment used. Tracing the deve- 
lopment of the equipment, the first 
reference is found in the Daily 
Telegraphs, in which mention is made 
of a lensed -disc transmitter, with no 
further information. 

A step forward is indicated by a report 
in The Engineers of June 18th 1926 
which describes and illustrates a grid 
being used to subdivide the image, the 
"grid" being a bundle of optical fibres 
with which Baird claimed to have 
eliminated the need for a lensed disc. A 
full description of this transmitter was 
not seen until June, 192710 and the 
patent on the use of optical fibres was 
not applied for until 1927, being 
obtained the following year -a further 
instance of Baird's reticence. Discre- 
pancies between the description of the 
optical fibre system and the photo- 
graphs of Capt. Hutchinson's televised 
face exist; the photograph which illus- 
trated a number of articles of this period 
showed the usual picture made up of 
vertical strips - a fibre system would 
have given a cellular appearance. 
Deception again, perhaps? 

In September 1926, Baird gave a 
double - spiral lens -disc transmitter (two 
sets of eight lenses) to John Hart of Hart 
Radio Supplies in Falkirk and, six days 
later, donated the transmitter /receiver 
now on display at the South Kensington 
Science Museum. The authors have 
found no references to the Falkirk 
transmitter, except in the Falkirk 
Museum records. One difference 
between this unit and the Science 
Museum transmitting section is that the 
Falkirk unit has two, interlaced spirals 
of eight holes, providing a 16 -line 
picture, while the Science Museum 
transmitter has two non -interlaced . 

spirals, giving an 8 -line picture. Further 
small differences include the use of 
three lens -retaining screws for each lens 
on the Falkirk unit - two for most 
lenses on the S.M. transmitter. Both 
units are provided with a rotary spiral 
slot over the photocell, which increases 
the number of picture lines, with no 
increase in the number of lenses. This 
slot was patented in January 1925, 

00 

00 
2. Suggested 32 lensed disc as used at 
Royal Institution.demonstration by E. 
Lamer' in 1929: book carries a 
foreword by J. L. Baird. 

3. First ever televised photograph, 
Captain O. G. Hutchinson, business 
manager and director of Television Ltd 
and friend of Baird's since 1911 in 
Glasgow, when they were apprentices 
together at the Argylle Motor Works, 
Alexandria, Dunbartonshire. 
Photograph published in various 
magazines from June 1926. Photograph 
has peculiar aspects, one half of the 
image is apparently a profile, the other 
half being a frontal view. 

although it does not appear in magazine 
articles or newspaper photographs of 
the first half of 1925. 

In the first full description of the 
rotary slot - an article in Electrical 
Reviews' - Baird still discusses an 8 -line 
transmitter and the diagrams in the 
article match the S.M. transmitter. A 
second article in December'2 also shows 
these features. Then, in 1927, Baird 
began to talk of 16 -line transmitters, 
using choppers and rotary slots, as in 
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the Falkirk and S.M. units. In a paper13 
read by Baird in March 1928 he 
describes, in words and in diagrams, a 
16 -line transmitter and clearly states 
"using equipment similar to that shown ... I gave a demonstration of true 
television to the Royal Institution on 
January 27th, 1926 ". (Baird always 
referred to January 27th, not 26th). He 
also says that a London to Glasgow 
television demonstration, using G.P.O. 
lines, was performed on May 24th and 
26th 1927 using the same equipment, 
i.e., the Royal Institution transmitter. 

It is interesting to note that in the 
Falkirk Museum register of entries it 
states that the Falkirk transmitter was 
used by Baird to transmit human faces 
from Glasgow to London on 27th 
January 1927. Newspaper articles from 
April 22nd 192714 talk of Baird sending 
his first batches of television signals to 
New York from London; other articles 
talk of signals from London, Hull, Leeds, 
Birmingham and Glasgow to New York. 
It should be remembered that Baird's 
publicized transatlantic demonstration 
was on February 8th 1928, so once again 
he was ahead of his well publicized 
public events, making sure nothing 
would go wrong on the big day. 

Another article from March 1928 
clearly talks of images from Glasgow to 
London15. A photograph of Baird (Fig. 6) 
standing beside the Falkirk transmitter, 
somewhere in the West of Scotland, has 
been traced. Four people date it to 1928 
and almost certainly to Mr Hart's radio 
show exhibition in Falkirk. The photo- 
graph, reproduced in this article, clearly 
states "radio engineers" and the word 
"Glasgow" also appears on the board 
behind Baird's head. The dummy is 
unlike any seen in published work by 
Baird. Interestingly enough, one author, 
P. Waddell, has seen a photograph of 
Baird wearing the same overcoat on a 
visit to Scotland, dated January 1927. It 
should be noted that Baird did visit 
Scotland in early 1927, arriving in 
Glasgow on February 1st 1927 for his 
lecture in the St. Andrews Halls, 
Glasgow on February 3rd 1927. 

Other mysterious events concerning 
Baird at this period and the equipment 
he was using are seen in the following 
articles. in Nature, January 15th 192716 
it was stated that Baird had lectured on 
January 6th 1927 to the 17th Annual 
Exhibition of the Physical and Optical 
Societies at Imperial College, London. A 
"model" of the transmitting portion of 
the lecturers "original" apparatus was 
displayed. Which one? The one from the 
Science Museum reborrowed, or the 
one given to J. Hart (still not sent to 
Falkirk), or a new and third unit? 
Backing up the third model concept it is 
clearly stated in a book by S. A. Mosely 
and H. T. Barton Chapple from 1931' 
that Mr Baird had given a model of his 
original transmitter to Glasgow Uni- 
versity, sometime in early 1927. This is 
also mentioned in Nature July 1927, and 
some parts of this transmitter are still in 
existence. 
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4. J. L. Baird's "original" 16- lensed disc 
transmitter and receiver. Note spiral 
slot over the photocell in the 
transmitter to increase number of TV 
lines, without increasing number of 
disc lenses. In the receiver light from a 
lamp at K is allowed through rotary 
slot on disc H then through the lensed 
disc, to be focused on screen F. 

It would appear from the above 
evidence, and from other information 
we are not at liberty to disclose, that 
Baird was working in secrecy in Scot- 
land on television well away from his 
main competitors. The reason for his 
secrecy from mid 1925 until early 1928 
may never be fully known, but why did 
he never reveal in later years exactly 
what had been used in January 1926? 
The authors, having further informa- 
tion, can make educated guesses and 
assumptions as to Mr Baird's move- 
ments at this period. 

Baird stated in Radio News, June 
1927, that he had abandoned 16 -line 
lensed disc transmitters since his last 
article in Radio News, which was 
September 1926. He also had abandoned 
fibre optics by the time of writing 
reference 12, i.e. June 1927, and was now 
investigating multiple -lensed -disc "op- 
tical levers ". The optical lever enables a 
rapid scan of the image but only 
required low speed discs - in general up 
to five discs were used, four of which 
had a circle of lenses and not a spiral. 
The fifth disc could either be a single 
spiral or an oscillating or notching 
mirror in order to move the images over 
the photocell. A full description of such 
a system is given in a reference18. 
However, in Modern Wireless May 
192819 it is clearly stated that "they 
would have to wait and see if it 
worked." 

The transatlantic TV demonstration 
by Baird on February 8th 1928 
meanwhile had taken place using a 
lensed -disc transmitter. A photograph 
in Illustrated London News at the time 
clearly shows one lens with three 
screws at 120° around the lens, but 
what style of disc, two spirals or one, is 
not clear. In July 192820 Television 
revealed a photograph of an optical 
lever using mainly slotted discs and not 
lensed discs; no large single -spiralled 
lensed disc can be seen. Shortly after- 
wards Baird abandoned lensed discs and 
went over to small aluminium discs 
having 30 small holes in a single spiral. 

One further mystery remains. Mr 
Baird donated the so called Royal 
Institution receiver to the Science 
Museum in 1930. The receiver consists 
of a disc having 30 holes in a single 
spiral and one's immediate reaction is 
that he must have used a 30- lensed disc, 
lenses in a single spiral. Why he left the 
receiver presentation until 1930 is not 
known. 

Highlighting the utter confusion as to 
what Baird used in late 1925 into 1926 
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5. Falkirk Museum transmitter, given 
by J. L. Baird to "Hart Radio Supplies" 
of Falkirk on 5th September, 1926. Mr 
J. Hart of Falkirk has apparently no 
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connection with Hart Batteries of 
London who gave Mr Baird £200 of 
batteries free of charge in June 1925. 

are shown in two references. In a 
reference from January 19266, Capt. 
Hutchinson describes the transmitter as 
having a nine -foot diameter disc with 50 
lenses in spiral formation (single or 
double ?) and rotating at a high speed. A 

reference from late 192621 describes 
Baird as using a large single -spiralled 
lensed disc transmitter in February 
1926, although they could not be sure 
since "unpatented devices appear to 
have been used ". A third reference from 
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September 192622 shows a diagrammatic 
visualization of Baird's equipment at 
2TV studios; what appears to be either a 
large- diameter single spiral or a circle of 
lenses is shown, followed by the rotary 
spiral slot over the photocell. 

Baird only provisionally patented the 
double spiral system in late 1926, for an 
obvious reason. The double spiral with 
its well -balanced characteristics and 
small diameter enabled high rotational 
speeds to be achieved and was a 
commercial proposition. In the Spring 
of 1928 Baird started selling the dou- 
ble- spiralled small aluminium disc 
"Televisors" at Selfridge's, the spirals 
being of small holes and not lenses. One 

6. Baird with "Falkirk" transmitter (3 
screws around each lens) in West of 
Scotland. Photograph dates to either 
early 1927 (Jan.) or by witnesses to 
1928. 
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7. Royal Institution demonstration 
television receiver? Donated in 1930 by 
J. L. Baird to the Science Museum, 
Kensington. 30 holes in a single spiral. 

spiral acted as a flying -spot transmitter 
and the other spiral, on the same disc, 
acted as the receiver. No synchroniza- 
tion problems existed and the units 
provided a lot of interest for the 
amateur TV enthusiasts. He was, in fact, 
creating a television market! So once 
again Baird in late 1924 with his 
double -spiralled lensed disc arrange- 
ment was 3', years ahead of such a 
system being fully patented. 

The authors would be delighted to 
hear from anyone with photographic or 
first -hand evidence on the actual 
equipment used by Mr Baird. 

John Logie Baird, with 178 patents in 
his own name, is under serious study by 
several people at the moment and will 
undoubtedly emerge as one of Britain's 
finest researchers in tackling not only 
the technical but the business aspects of 
creating a television audience. 
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Meetings 
MANCHESTER 

20th. IEE - "Minicomputers - wherever next" 
by M. Judd at 17.45 at UMIST, Sackville Street. 

28th. IEE - "Advanced developments and 
miniaturization in the telecommunications field" 
by J. G. L. Rhodes at 17.45 at Renold Building, 
UMIST. 

MIDDLESBROUGH 
29th. IEE /IMC - "Application of microcom- 

puters to industrial control systems" by J. 

Gallacher at 1.8.30 at Cleveland Scientific Institute, 
Corporation Road. 

NEWCASTLE -ON -TYNE 
5th. IEE - "The manufacture of thick -film, 

precision active filters" by A. W. Greenwell at 18.15 

at M4 21 Merz Court, University of Newcastle -on- 
Tyne. 

12th. IEE - "My Dear Watson" by G. Phillips at 
18.30 at The Refectory, The University, 
Newcastle -on -Tyne, Kings Road. 

NEWPORT, I.o.W. 
31st. IEE /IERE - "Microwave landing systems" 

by R. Barrett and J. M. H. Chambers at 19.30 at the 
Isle of Wight College of Arts and Technology. 

OXFORD 
14th. IEE - "More and more on less and less 

(integrated circuit design)" by P. C. Newman at 
19.00 at Oxford Polytechnic, Headington. 

POOLE 
14th. IEE - "Hi -Fi" at 19.30 at Arndale Library. 

PRESTON 
14th. IEE - "Inertial navigation" by Cmdr. C. J. 

G. Young at 19.30 at Torella Restaurant, 76 

Friargate. 

20th. IEE - "Reduction in hi -fi noise" by K. J. 

Gundry at 19.30 at Preston Polytechnic. 

RUGBY 
20th. LEE - "Cinema engineering" by H. Rigby at 

18.15 at Lanchester Polytechnic. 

SHEFFIELD 
21st. IEETE - "Electronics in rolling mills" by D. 

Turner at 19.30 at Granville College of Further 
Education, Granville Road. 

SOUTHAMPTON 
21st. IEE /IERE - "Electronics in schools" by G. 

F. Bevis at 19.30 at Southampton College of 
Technology, East Park Terrace. 

SWINDON 
6th. IEE /IERRE - "Automobile electronics" by 

C. S. Rayner at 18.15 at The College, Regent Circus. 

WEYMOUTH 
22nd. IEE - "Data processing and recording" at 

18.30 at South Dorset Technical College, Newstead 
Road. 

Binding WW volumes 
To have your volume of Wireless World 

bound by our company, send the copies to: 
Press Binders Ltd, 4 -4a Iliffe Yard, Crampton 
Street, Walworth, London SE17, with your 
name and address enclosed. Confirm your 
order and send it with the remittance (£6.05 
for each volume) to IPC Electrical -Electronic 
Press Ltd, Binding Department, Room 11, 

Dorset House, Stamford Street, London SEI 
9LU. 
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What's in a name? 
More views on technical terms 
By Cathode Ray 

As long ago as 1934 (Nov. 23 issue) I 

took it upon myself to attack, by 
ridicule, the many absurd and inappro- 
priate "technical terms" that had come 
into use in the world of wireless. The 
attack was renewed in 1945 (April 
issue), "non- linear" (distortion) being 
one of the targets. It was encouraging to 
note that by 1954 the British Standards 
Institution had admitted 
"non- linearity" to BS.2065 as an alter- 
native, and by 1955 "non- linear" had 
been banished from BS.661. Although I 

have continued to fire at "targets of 
opportunity" whenever they arose, the 
fact that an article devoted wholly to 
misconceived terms has not seemed 
needful for the last three decades is 
evidence of an improvement in this 
respect, though how much (if any) is 
due to my campaign and how much to a 
growing sense of logic among electronic 
engineers I can't say - nor can anyone 
else. 

But seeing (in WW, May 1975, and 
elsewhere) the word "slew" used in a 
sense apparently quite unconnected 
with its actual meaning, has stirred the 
old instinct once more. I do not, of 
course, refer to the past tense of "slay ", 
but to a type of movement. (It can 
alternatively be spelt "slue ".) The origin 
of the word is obscure, but there is no 
doubt that an essential feature of the 
movement it refers to is turning or 
twisting. A sailor might use it to refer to 
the swinging round of a boom, or even a 
turning movement of the whole vessel. 
So it could hardly change in an 
unchanging direction, as applied, for 
example, to deflect a cathode ray (you 
see why I am affronted by this usage!) 
across an oscilloscope screen. I hope 
that whoever started misusing this 
word will kindly explain why he did so. 
He would make an interesting case 
history in psychology, no doubt under 
the heading "Humpty Dumpty com- 
plex". (Mr H. Dumpty was, of course, 
the character who claimed the right to 
make words mean just what he chose.) 

Since I first protested against the use 
of "ground" (instead of "earth ") by 
non -Americans, and in particular such 
expressions as "grounded base ", or even 
"earthed base" (instead of "common 
base ") by anybody at all, there has been 
a marked reduction in the latter offend- 
ing usage. I won't repeat the whole 
story; the nub of the matter is that in 
this context the description "grounded" 

or "earthed" is not the essential feature 
of the type of connection so described. A 
transistor (or triode valve) used for 
amplification has a pair of input and a 
pair of output points, and its perfor- 
mance depends very largely on which of 
its three electrodes is common to both 
pairs. The fact that quite often this 
electrode is also earthed, directly or 
indirectly, is beside the point; it need not 
be, in order to qualify as any one of the 
three possible configurations. It is quite 
possible for a transistor to have one 
electrode common and a different one 
earthed. So the usage complained of is 
clearly wrong. 

Incidentally, it is meaningless to 
apply a common -electrode distinction 
to an oscillator, but the Editor considers 
this too obvious to need explaining. I 

hope he is right. 
My impression is that there has been 

a noticeable improvement in rejection 
of such absurdities as "d.c. current ", 
"d.c. voltage ", and "i.f. frequency ". I 

wish I could say the same of "at d.c." 
(meaning "at z.f. ") and "d.c. to 10 MHz" 
(meaning "0 -10 MHz "). Why should 
frequency be stated in terms of current? 

I'm afraid "mixer" (applied to fre- 
quency changers) is a lost cause. If this 
wrong term were abolished, students 
would be more likely to grasp that just 
adding together signals of different 
frequencies (as in the correctly -named 
audio mixer) does not create other 
frequencies, any more than just mixing 
nitrogen and hydrogen produces 
ammonia. 

My only other complaint just now is 
of a misusage that is far more widely 
distributed than in technical literature, 
being spoken by broadcasters and 
written in Times leaders, to give but two 
examples. But whereas in these exam- 
ples it can often be dismissed as mere 
poetic fancy, in technical contexts 
ambiguity must be avoided at all costs. 
It happens that in English there is one 
word, and one word only, to mean "one 
or the other but not both ". That word 
is "either ". When one wants to include 
two alternatives there is the correct 
word "each ". Or, if you prefer, "both ". 
As if the choice of these two were not 
enough, however, certain lewd fellows 
of the baser sort, as St Luke might well 
have described them (Acts, ch.17, v.5), 
perversely reject both of these and see 
fit to use (or rather misuse) instead the 
only word that means not both. (Again 
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the Bible provides a fitting comparison, 
with the rich man who wantonly took 
the poor man's only lamb rather than 
kill one from his own flock. David 
declared indignantly that this man - 
actually himself - should surely die.) 
People who say or write "on either side" 
when what they mean is "on each side" 
or "on both sides" are guilty of murder- 
ing the English language. As a result of 
this, when one wants to make quite sure 
that "either" (correctly) is meant there 
is no way left of doing it. To this day I'm 
not sure what the writer of an article in 
Electronics & Power meant when, 
describing a new electric train, he 
wrote that there was a motor unit "at 
either end ". Was he using or misusing 
the word? Only he could tell, and if he 
really meant "either" he was not to 
blame for the failure to communicate 
his meaning unambiguously; the blame 
would lie on those who won't use either 
of the words provided but have to steal 
the one word available for conveying a 
certain different meaning. 

There are of course quite a number of 
English words which through ignorance 
or carelessness are so often wrongly 
used that one is forced to abandon them 
altogether for fear that they would 
probably not be rightly understood. 
Such words as "infer" (in place of 
"imply") and "protagonist" (supposing 
it to be the opposite of "antagonist "). 
But they are not very relevant to 
Wireless World, so I refrain from 
further comment. 

English is a wonderful language for 
precise communication - if it is used 
with due care. 

Editor's footnote: Our respect for the English 
language has to be tempered sometimes by 
the overriding need for effective communi- 
cation in a complicated subject. This means 
that we have to follow common usage in 
technical language, just as everyone has to in 
ordinary language. Common usage may not 
produce the most elegant or logical expres- 
sions but it's what everyone understands. 
And, of course, it does bring changes in 
terminology. The term "antenna ", for 
example, is gradually replacing "aerial" in 
the UK, and although some people may 
deplore this as an Americanism it is in fact a 
perfectly good, and descriptive, English word 
to be found in the Oxford Dictionary. We 
apologise to readers if our terminology is not 
always consistent, but we live in a rapidly 
changing world. 
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Letters to 
the Editor 

CITIZENS' BAND 
IN EUROPE 

November's World of Amateur Radio 
mentioned the increased sales of Citi- 
zens' Band transceivers in the USA. You 
may be unaware that Citizens' Band is 
not limited to the USA. Here in West 
Germany we have a flourishing CB 
system and in Scandinavia and several 
other European countries CB is well 
established. The German authorities 
have allocated frequencies from 26.965 
to 27.275 MHz at a spacing of 10 kHz, 
which gives about twenty -six channels, 
with certain exclusions. Power is limit- 
ed to two watts input, and two types of 
transceivers are available, one type 
being licence and payment free and the 
other costing DM5per month (about £1, 
but in cost -of- living terms more like 
50P). 

There is a considerable number of CB 
clubs in Germany, several of them 
American with USA forces constituting 
the members. The club to which I 

belong has roughly 100 members. Basic 
operating procedure is to allocate one 
frequency as a "monitoring" frequency 
and when you contact your party you 
shift to one of two "conversation" 
frequencies. Callsigns are generated by 
the CB -ers themselves. Traffic on CB is 
totally dissimilar to amateur radio 
traffic; although there are the keen 
DX -ers, most people use mobile -to- 
mobile or mobile -to -fixed transceivers 
for convenience and assistance. 

Despite the dire fears of the British 
Post Office, little interference with 
television is caused by the licence -free 
or the registered users, and the Bundes- 
post has gained rather than lost 
revenue from the CB -ers, who mostly 
use CB in addition to the telephone 
rather than instead of it. It does indeed 
seem a pity that the B.P.O. are so down 
on CB. Driving through England, the 
deadly silence of my CB set was a 
miserable contrast to the many inter- 
esting chats I have had with fellow 
German and American CB -ers in Ger- 
many, not to mention the useful infor- 
mation one can get about traffic jams, 

fog, snow, and "Smokey the Bear" 
sitting at the side of the road with his 
"Camera Machine "! 
Robin Adrian Flood, 
Darmstadt, 
West Germany. 

Pat Hawker comments: 
Although Citizens' Band Radio has 
become an anathema to very many 
radio amateurs (we have learned to fear 
that recruits and frequencies may be 
spirited away from our side of the fence) 
it constantly surprises me that there is 
not a more persistent and vocal demand 
for CB facilities in the UK. Many 
countries now have such facilities, and 
it would surely not be beyond the wit of 
the Home Office to devise a system that 
would avoid most of the well- recog- 
nised abuses yet still give the British 
citizen the advantages of two -way radio 
at low cost. 

,But in his reference to "Smokey Bear 
and his camera machine" Robin Flood 
rather gives the game away - and the 
Home Office is not likely to be anxious 
to see a British CB system used for the 
dubious purpose of giving other motor- 
ists advance warning of police speed 
traps - for that is the meaning of such 
Smokey Bear messages, and one of the 
reasons for the current CB boom in the 
United States. Officially in Germany the 
CB channels are intended for specific 
purposes, including police, fire, Red 
Cross, small businesses, sports clubs, 
etc. The problem that many countries 
have found is that once you grant CB 
facilities there is no easy way to check 
how they are being used - hence 
Smokey Bear. 

EXPLOITATION OF 
VIEWDATA? 

I was much interested by the review in 
your November issue ( "Wireless World 
Teletext decoder" by P. Darrington) of 
methods which have been used to 
transmit additional information over a 
standard television channel. 

If they do not already know it, your 
readers might like to have the discus- 
sion of this topic by Prof. Stafford Beer 
brought to their notice. In his book 
"Platform for Change" (Wiley 1975, p. 
236) he discusses the social and political 
implications of systems which could, in 
effect, allow electronic monitoring of 
what pages of the newspaper an indivi- 
dual chooses to read. There are obvious 
possibilities for exploitation by 
advertisers and propagandists. 

Stafford Beer does not advocate the 
abolition of Viewdata and other develop- 
ments (such as data banks of personal 
information) which threaten to infringe 
personal freedom. The potential bene- 
fits are enormous if the developments 
are properly handled. What he argues is 
that attention should be given urgently 
to deciding what constitutes proper 

Wireless World, January 1976 

handling and to bringing it about. 
Systems should be designed, right from 
the start, so that decisions about access 
to information can be made according 
to proper democratic procedures, and 
enforced. 

Your presentation of this series of 
articles and a design for a decoder is an 
admirable way of bringing the possibi- 
lities to the notice of a responsible 
section of the community. 
A. M. Andrew, 
Department of Engineering 
and Cybernetics, 
University of Reading. 

The Government is about to issue a White 
Paper on the question of personal privacy 
and the use of data banks and other 
electronic systems. - Ed. 

AUDIO AMPLIFIER 
LOAD SPECIFICATION 

Now that voltage- dependent current 
limiters are in widespread use, it is 
important that users and reviewers 
should be aware that such circuits, 
when made too potent, can severely 
restrict' - the output -voltage -producing 
capability of an amplifier when feeding 
partially- reactive loads of the type 
presented by normal loudspeakers. I 

find myself in agreement with every 
word of Peter Walker's letter in the 
December issue, and I think the only 
controversial point is whether his 
practical criterion, that a good amplifier 
should be capable of feeding a load of 
R ±jX, without increase in distortion, is 
the most sensible choice of criterion. In 
the absence of detailed information on 
the complex impedances of numerous 
commercial loudspeakers, it does, 
indeed, seem to me to be a reasonable 
and sensible compromise. 

It is really commercial pressures and 
trends that have given rise to the 
widespread use of voltage- dependent 
current limiting, for it enables a manu- 
facturer, with little increase in cost, to 
increase substantially the (resistive 
load) power rating of an amplifier, 
without sacrificing reliability. Some- 
times it is deemed to permit the use of 
faster, though less robust, output 
transistors. Though this may lead to 
impressive -looking figures and square - 
wave photographs in reviews, it may 
well represent a step in the wrong 
direction nevertheless, for there will 
inevitably have been some sacrifice in 
reliability, and excessively wide band- 
widths are in any case quite pointless in 
an audio amplifier. 

It is an unfortunate, but quite inher- 
ent, feature of voltage- dependent cur- 
rent limiters, that they tend to make the 
audible effects of overloading, with 
some types of load impedance, much 
more pleasant. This is because the 
limiter, while operating, gives the 
amplifier a negative incremental output 
resistance - an increase in the collec, 
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tor-to-emitter voltage of the "on" 
transistor reduces the current it can 
turn on. If the load has an impedance at 
some frequency of the same nature as 
that of a tuned circuit, oscillation will 
occur while the limiter is acting, giving 
unpleasant squittery sounds. 

There is much to be said for making 
nice simple, robust amplifiers, without 
voltage- dependent current limiters, 
even though, for a given price, these 
may offer less spectacular power- rating 
and bandwidth figures; but commercial 
pressures tend to be against this 
philosophy. 

It has sometimes been said that, even 
in the absence of voltage- dependent 
current limiters, reactive, or partially - 

reactive, loads are "difficult" for 
amplifiers to cope with, and are liable to 
give feedback distortion. In a well -de- 
signed and conservatively -rated feed- 
back amplifier, without limiter, even a 
fully reactive load gives rise to no 
particular distortion difficulties and is, 
indeed, likely to give less distortion than 
does a purely resistive load of the same 
value. I gave the results of some 
measurements verifying this theoreti- 
cally- predictable result in a letter to the 
editor in January 1955. If the distortion 
does increase on reactive loads, it is 
usually because the feedback stability 
margin is insufficient, giving oscillation, 
or near -oscillation, during part of the 
cycle. The transient testing technique 
described by R. C. Bowes in the 
December 1962 issue, applied with loads 
of appropriate phase angles, is helpful 
here. 
Peter J. Baxandall, 
Malvern, 
Worcs. 

"THE CONSULTANTS" 

It is clear from John Dwyer's very 
comprehensive article on consultants 
that he invested a considerable amount 
of time in research and discussions with 
individuals in the industry. Unfortuna- 
tely, the very range of his discussions 
seems to have led to some quoted 
comments being abbreviated to the 
point where a degree of distortion has 
resulted. Since one of the things which 
emerges strongly from his article is the 
controversy surrounding the role and 
relevance of consultants, it is important 
to make sure that the complex issues 
involved are not muddied by incorrect 
attributions (November issue). 

Mr Dwyer devoted considerable 
space to the very important question of 
whether learning by the consultant is 
carried out at the client's expense or his 
own. How you tackle this question 
depends partly upon what is included as 
"learning ". In routine situations a 
consultant should be fully briefed 
already. If he is not, he should most 
certainly acquire the necessary skill and 
background in his own time and not at 
the client's expense. This point hardly 

needs stating. However, my comment, 
which he paraphrased as "if you're 
working for the government they don't 
mind your learning at their expense" 
was made to emphasise a particular 
point. This was that a different type of 
learning is involved when a client, 
which may often be a government 
agency, retains a consultant to carry 
out a specific type of work for him, 
involving the breaking of new ground. 
Examples include the development of a 
new technology or provision of an 
independent assessment of an existing 
technology unbiased by any precon- 
ceptions. In such cases familiarisation 
with the technology and so develop- 
ment of the consultant - learning - 
are inevitable consequences of the work 
which the client is sponsoring. He 
himself is well aware of this and happy 
that it should be so. 

John Dwyer also implies that the 
receivership (not bankruptcy) of the 
group to which Cambridge Consultants 
belonged may still be having its effect: 
this anxiety could be quickly dispelled 
by considering our financial and tech- 
nical success since that time. However, 
a consequence of that experience has 
been to make us at CCL crucially aware 
of the essential need for really solid 
product development and production 
engineering if a product is to be 
successful in the market. This is a very 
important lesson which we have not 
forgotten and I regret that John Dwyer 
seems to have done so by mislaying the 
essential point of my comment on that 
topic! 

My comment he quoted on the 
section reproduced from my article in 
Communications International (refer- 
ring to the accessibility of consultants) 
was that specialist skills which a client 
may need may often exist within the 
large corporations, such as Marconi. 
However, these skills often cannot be 
tapped from outside the organisation. 
They may not even be available to other 
members of the corporation, because of 
competing demands for the time of the 
specialists involved. In such cases, 
consultants with the appropriate skills 
can provide a source of the necessary 
know -how which is accessible to all. 

I fear that the very comprehen- 
siveness of the articlé, covering the 
range of companies, establishments and 
styles which it did, will not have given a 
possible user of consultants much 
guidance or help in deciding whether a 
consultant might be of help to him 
personally, and if so whom to select. 

My own views on this are that use of a 
consultant can be indicated if the 
development is short term, if internal 
development effort or appropriate skills 
are not available, or if long term 
commitments resulting from the 
recruitment of new permanent staff are 
unacceptable. 

The question of whom to select to 
undertake the work is more difficult. 
Clearly, in addition to personal compe- 
tence to carry out the work, a consul- 
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tant should also have adequate equip- 
ment and resources to ensure that time 
is not wasted as a result of a half -baked 
approach. But in addition, and equally 
important, he should have a clear and 
detailed 'perception of the client's 
needs and proven ability to deliver 
results efficiently. This requires much 
experience of managing development 
programmes. This is a difficult and 
absolutely essential art and did not 
receive, in my view, nearly enough 
exposure in an article which paid 
attention t so many other aspects. It is 
management ability which really dis- 
tinguishes and singles out the compe- 
tent contract research and development 
activity and failures in this same area 
which have given rise to perhaps the 
most cogent criticisms of consultants 
quoted in John Dwyer's article. Effec- 
tive management and control of 
projects is of equal importance to 
technical competence and this fact can 
hardly be over- emphasised. 
R. J. Smith- Saville, 
Cambridge Consultants Ltd, 
Cambridge. 

DOPPLER DISTORTION 
AGAIN 

In the September issue Mr Coleman 
raises the question of the audibility of 
Doppler distortion in loudspeakers and 
feels that it is rather surprising that the 
listeners should be able to recognise 
"such subtly camouflaged distortions." 
I rather take the opposite view: "how 
can they fail to recognise them ?" 
Reference to the test results quoted on 
page 67 of the April, 1974 issue show 
that when using an 8 inch speaker the 
Doppler distortions are some 16dB 
higher than the amplitude intermodu- 
lation distortions. As the distortions 
components arising from 'Doppler and 
amplitude intermodulation are at 
exactly the same frequencies it is 
reasonable to believe that the Doppler 
distortion will be more significant when 
the distortions are judged subjectively. 
I believe that the "dirty reproduction" 
generally thought to be due to ampli- 
tude intermodulation is largely due to 
Doppler distortion. 

It may only be coincidence but if one 
notes the order of merit for the seven 
pairs of high quality loudspeakers 
recently panel tested by Hi -Fi News, it 
will be seen that there is a significant 
measure of agreement between the 
measured Doppler distortions and the 
listening panel opinion about the quali- 
ty of reproduced music. 

Mr Coleman's suggestion that room 
effects may make Doppler distortion 
more obvious is well based. When 
reproducing two test tones in a room, 
head positions can be found where the 
distortions are either very audible or 
almost inaudible, particularly if one ear 
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is closed off. However these two tone 
tests would appear to have little rele- 
vance to the reproduction of music, for 
we then use two ears and are listening 
to signals which have a continuously 
changing spectra. If these room effects 
are of any significance no form of 
acoustic treatment will have any effect. 

Some months ago "Cathode Ray" 
suggested that Doppler distortion 
should occur in air, even if separate 
loudspeakers are used for reproduction 
of the h.f. and 1.f. signals. This is to be 
expected and during some other inves- 
tigations we made a check on the effect. 
The equipment we have available will 
measure Doppler components having 
amplitudes down to about 75dB below 
the test tones. The h.f. and l.f. signals 
were provided by separate oscillators 
and reproduced by separate speakers 
but we could find no evidence of 
Doppler distortion with any of the half 
dozen speaker configurations we 
checked. These tests do not prove that it 
does not exist, but suggest that any 
Doppler distortion that is produced due 
to interactions in the air is not of 
practical significance. 
James Moir, 
James Moir & Associates, 
Chipperfield, 
Herts. 

RESISTANCE 
COMPARATOR 

I did not have an opportunity to 
comment at the time of publication in 
November Letters of Mr Sandman's 
contribution to the quest for a minimal 
resistance comparator. Assuming there 
was not some awful draughting error in 
reproduction, then I would note that 
with equal reference Rf and unknown 
resistor Rx the diagram shows his 
output meter would indicate 80% f.s.d. 
with normal meter resistance and for 
Rx = 2 Rf (100% over -range as covered 
in the Griffiths -Choi scheme) the output 
volts would be 20V and the meter would 
be trying vainly to read 160% f.s.d. 

Moreover, he makes no provision for 
backing -off the standing output so that 
small deviations (1 %) from nominal can 
be displayed as full scale deflections and 
even if he had done this he would find 
that 1% changes in Rx would cause only 
0.1V change in f.s. output. This would 
entail reducing his meter series resistor 
to zero and one would then see the full 
temperature coefficient of the coil 
resistance with its effect on the 
calibration, although this would be a 
small matter compared to the devastat- 
ing 25mA that his op -amp (741 ?) would 
pump into the meter if the unknown 
resistor were disconnected. I can not 
readily imagine the situation in which 
Mr Sandman's circuit would be useful. 
D. Griffiths, 
Imperial College, 
London SW7. 

ELECTRODYNAM ICALLY 
INDUCED E.M.F. 

I should like to make some comments 
on the points made by C. S. Evans 
(Letters, October issue). Taking first the 
issue of magnetic screening, it is clear 
that it would not work. I suspect that 
the reason for the confusion is a 
misapplication of the concept of lines of 
flux. Flux lines can move through the 
screening material - they don't 
become tangled up in it. 

The answer is seen more clearly if the 
true nature of magnetic screening is 
recognised. An opposing magnetic field 
is developed in the screening material 
and this almost cancels the original field 
at the wire. When the aircraft is in 
motion, there is no induced e.m.f. 
arising from the magnetic field of the 
screen because the velocity of the 
conductor relative to the field of the 
screen is zero. Since the conductor is 
moving relative to the earth's field an 
e.m.f. is induced just as if the screen 
were not present. 

The second method suggested 
wouldn't work either. As Mr Evans 
correctly states, the insulated wire is in 
no way shielded from the magnetic 
field. Therefore an e.m.f. is induced in it, 
opposing the e.m.f. developed in the 
wings. The potential difference between 
the wire ends depends, in a uniform 
field, only on the distance between the 
ends of the wires and not on the wing 
span. 
Colin R. Masson, 
Darwin College, 
Cambridge. 

VANISHING 
COMPONENT SHOPS 

I was very interested in Mr Pethers's 
letter in the November 1975 issue. We 
are 90% mail order but we do carry out a 
shop trade during normal business 
hours. Mr Pethers's criticism of lack of 
technical staff could, I know, be levelled 
at us also. On Saturdays we have 
several competent people to answer 
queries but during the week we can only 
supply people who can find what they 
want in our catalogue and give one of 
the mail order staff a list of their 
requirements. 

The reasons we cannot supply 
technical staff all the time are these. The 
rewards in the retail component trade 
are so meagre that we could not afford 
to pay a technical assistant, even in the 
event of finding anyone suitable (that in 
itself being an almost impossible task). 
The last straw was, of course, the 
multi -rate of VAT, zero, 8% and 25 %, 

which has turned our job into a 
nightmare. As I have stated many times, 
we only carry on because we like our 
customers and enjoy electronics, and 
look forward to our reward in a land 
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where components are solid gold and 
speaker cabinets packed with cloud! 
A. Sproxton, 
Home Radio (Components) Ltd, 
Mitcham, Surrey. 

INSTRUMENT READ -OUT 
I N BRAILLE 

I refer to J. M. Osborne's letter. (July 
1975 issue) concerning the possibilities 
of Braille digital meters. There is little 
problem concerning the digital decoder 
for b.c.d. to Braille, and the circuit 
shown using five s.s.i. chips will do the 
job at about £1 per digit. In addition the 
scheme can easily be extended, if 
desired, to read scale factor, units and 
decimal point. For higher volumes a 
p.l.a. would be more compact. 

B C 
Á 

D 

A 

D 

C 

C 

The problem lies in constructing a 
suitable Braille transducer. The obvious 
solution of four solenoid /lever arrange- 
ments per digit would do the job, but on 
the grounds of size and power 
consumption a more sophisticated 
solution involving perhaps hydraulics 
would lead to a more satisfactory 
solution. If any reader has any ideas on 
the matter or who has knowledge of a 
commercial Braille readout I would be 
glad to hear from l:im. 
S. J. Cahill, 
Ulster College, The Northern Ireland 
Polytechnic, Jordanstown Newtown- 
abbey, Co. Antrim. 
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Television tuner design 
Alignment and use of coupler 
by D. C. Read, B.Sc. 

These instructions cover all aspects of 
adjustment and even though most of 
the operations described are simple to 
carry out - many are virtually standard 
practice for equipment of this type - the 
same degree of detail is maintained 
throughout because the listed sequence 
is a step -by -step diary of actions taken 
and measurements made when lining - 
up two tuners to this design (one with a 
varicap front end and the other fitted 
experimentally with vaned -capacitor 
tuner). Hence, the instructions given 
are all essential and practical and, if 
followed closely, should lead to a circuit 
performance well within tolerance. 

1. Connect +24 V to the board and 
measure the total current delivered 
which should be about 140 mA. If the 
on -board regulator is fitted, the supply 
to this should be at 30 V nominal. 

2. Using an Avometer Model 8, or 
voltmeter of similar sensitivity, check 
that the d.c. values measured through 
the circuit agree with those listed in the 
Table. Ensure particularly that - the separate u.h.f. tuner supply feeds 
taken through D1 and D2, D3 are both at 
12 ±0.7V. - the tuning voltage supply at the 
collector of Tr20 is + 11 V (within the 
zener tolerance). If, as mentioned in 
step 11(a), one of the higher- numbered 
television channels is required for 
selection, a supply voltage of + 16.5 or 
+22 may be derived by adding extra 
zeners to the D12/D13 circuit. 

3. Set adjustable resistors R17 if fitted, 
R19 and R83 to mid -range; set R78 fully 
counter -clockwise to give about 15.5 V 

on the slider. 

4. Disconnect one end of R74 (connected 
to the junction of C65, R75 and R76) to 
disable the a.g.c. circuit - but make 
sure that the wire link feeding a.g.c. 
signals to the i.f. stages is in position. 
Thus the control voltages fed to the 
u.h.f. tuner module and to the Tr2 /Tr3 
i.f. amplifier are basically set by the 
fixed values of R85 /R86 and R80 /R81. 

(Subsequently, the full range of gain 
control is tested by connecting three 
extra resistors to the a.g.c. circuit so as 
to form a temporary adjustable divider 
as shown dotted in Fig. 2.) 

For i.f. alignment, start with an a.g.c. 
feed of +4.5 V as measured at the 
injection link wire (D in Fig. 2); this 
gives a gain reduction of about 12dB as 

Fig. 19. Oscilloscope test probes: (left) 
"twin- legged" (Hewlett Packard) type; 
(next) home -made version constructed 
from "standard" probe. The 
two other examples - with earth 
leads coiled round the probe body - are 
simpler usable alternatives. Care in the 
use of probes is necessary in the 30 -40 
MHz region to avoid measurement 
error and confusing radiations. 

33.5MHz 
sound carrier 

at input 
to limiter 

Fig. 20. Sweep response of Tr9 output 
showing sound if band. 
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shown in Fig. 13 of Part 2. Note that an 
increase of a.g.c. voltage results in a 
decrease of main -circuit gain because 
the transistor current gain falls as the 
collector current rises. 

5. Disconnect the wire link feeding the 
incoming signal to Tr1 base. Inject a 
signal from a sweep generator directly 
into Tr1 via small (2.2 nF) disc ceramic 
capacitor connected to the base and 
with a 75 -ohm terminating resistor 
across the end of the generator outlet 
cable having one end soldered to the 
earth plane of the board. Remove C23 

from the if. output test pins; feed the 
output from across C22 to the display 
oscilloscope. 

It is essential in this operation that 
the.oscilloscope probe should not cause 
too much change in circuit constants 
normally obtaining at the measuring 
point, neither should it distort the 
observed response by virtue of added 
reactance in the output test feed -line 
itself. Ideally, a two -legged probe such 
as that provided with Hewlett -Packard 
equipment - see Fig. 19 (top) - could 
be used; failing this, it is worthwhile 
constructing a home -made version, 
using a standard type of probe without 
the clip attachment and modified as 
suggested by the second example 
shown in Fig. 19. The two other lower 
examples show probes with their earth 
leads round the body; these would be 
usable alternatives. 

The injected signal sweep should be 
from about 29 to 44MHz, preferably 
having the swept range set so that the 
horizontal scale on the oscilloscope 
graticule fits in with the important 
frequencies in the anticipated pass 
band. Typically, this would require 
having the sound carrier at 33.5MHz 
spaced two divisions left of centre and 
the vision carrier at 39.5MHz two 
divisions right of centre. The response 
oscillograms in part 2 have such a 
spacing. Set the signal amplitude at Tr1 
base to give an output r.f. envelope 
measured across C22 (at the MC1330P 
input) of 100 to 120 mV pk -pk. 

6. Adjust L4 and L6 to obtain a response 
shape which is shown in Fig. 4 of part 2; 

Fig. 3 was obtained with the sound 
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trap /sound take -off disconnected. Ad- 
justing L4 alters the position of the 
pass -band (tuned so that the required 
range of frequencies is covered) and L6 

controls the in -band shape (set so that 
the double -humped response is as flat 
and level as possible). 

7. Adjust the L19/L28/L21 circuit as 
follows. The drawing of this inductor 
assembly (Fig. 15) shows a 2 -mm gap 
between the upper coil, L19, and the 
overwound pair, L20/L21. This is a 
typical spacing for the required degree 
of coupling but because it is a critical 
factor in circuit operation it may need 
slight alteration, possibly making use of 
the sliding paper tube arrangement 
mentioned earlier. 

It is essential to use a non -metallic 
tool (e.g. a filed -down knitting needle) 
when making core adjustments other- 
wise there will be a marked change in 
notch response each time the tool is 
withdrawn and it will be virtually 
impossible to achieve the necessary 
tuning accuracy. For similar reasons, 
the shielding cans must be fitted and 
screwed down in position before any 
adjustment is made. 

To start the procedure, initially fit 
only the lower tuning core. Observing; 
the sweep output as in step 5, use this 
core to set the tuning of L20/L21 so as to 
obtain a dip in the response at 33.5MHz. 
Now add the second core, screwing it 
only a short way into the stack until the 
L19 circuit resonates to give the deep 
narrow response null which is created 
by phase cancellation between the two 
circuits. Next, readjust the lower 
(L20/L21) core to find two such null 
points which, typically, should occur 
within 3/4 turn of the core and be 
separated by about 300 to 500kHz; this 
double -null condition shows, in fact, 
that optimum coupling exists. (If only 
one null is obtained - which may be 
quite shallow - this indicates over - 
coupling, and the coil spacing of 2mm 
must be increased slightly; 
alternatively, a decrease in spacing is 
desirable if the two null points are more 
than 500kHz apart.) 

L20/L21 core is then screwed out to 
selêct the null at the higher frequency 
(and which is further identified by 
having a noticeably steeper slope 
towards the video pass band as illus- 
trated by the response shapes in Figs 5, 6 
and 7 of part 2). Finally, move the two 
cores simultaneously and very gently 
together along the former, maintaining 
the shape of this steep -sided notch, until 
the null point is set exactly at 33.5MHz. 

8. Loosely couple the signal from the 
sweep generator to the i.f. injection test 
point (drawn in Fig. 2 as an 
unconnected pin to the left of the u.h.f. 
tuner i.f. output connection) by putting 
a plastic sleeve over the test point and 
winding two or three turns of wire 
round it with one end soldered to the 
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Test conditions 
Circuit point D.C. condition (V) A.C. condition 
r.f. stage (u.h.f tuner) 
osc. stage (u.h.f. tuner) 

+12 (t0.7) 
+11.5( ±0.7) 

TrTri base +4.5 (approx.) 
Tr2 base +3 for max. gain 

+6.7 for min. gain 
Tr3 +4.6 
ICI input 100 to 120mV pk -pk i.f. 
(measured across C22) envelope; see Figs 6 & 12 
ICI output blanking level ., +5.5 2.6Vpk -pk comp. video 
(measured at pin 4 via Riot) (depends on R19 setting) 
Tra base blanking level., +7 1 .8V pk -pk comp. video 
Feed to a.g.c. circuit 
(measured at R27) 

blanking level.. +14.8 4V pk -pk comp. video 

Video output (75 ohms) 1V pk -pk terminated 
(medium Z) 

Tra emitter 
base 
collector 

blanking level., +12 
z + 11 
z + 11 

+ 24 

2V pk -pk 

Tra emitter 
base 

+ 12.4 
+12.9 

collector 
Trio emitter 

base 
collector 

+24 
+2 
+2.7 
+12.4 

see Fig. (step 9 in Line -up) 

Trit /Trt2emitter 
base 
collector 

IC2a pin 1 

+5.4 
+5.7 
+24 

Rssx30 compensatingC pF 
Re9+R63 'C' must be set for gain used 

(ex 1/2SN72747 pin 8 
now SN72748) pin 2 + 1 1 .7 

(6dB C= 15pF) 

pin 3 

pin 4 
pin 5 

z + 11.7 (hi -Z) 
0 
(offset null measurement) n.c. 

a.f. z0.25V r.m.s. 

IC2a (SN72748P) cont. 
pin 6 

pin 7 

IC2b pin 1 

(ex1/2SN72747 pin 2 
now SN72741 P) pin 3 

pin 4 
pin 5 
pin 6 
pin_ 7 

pin 8 

., +11.7 
+24 
n.c. 
tuning +a.f.c. correct 
tuning +a.f.c. (hi -Z) 
0 
n.c. 
as pins 2 and 3 
+24 
n.c. 

a.f. - .,0.5V r.m.s. 

Tr13 base blanking levelz +15 
white levelz+ 18 

4V pk -pk comp. video 

emitter blanking level+ 15 1.6-1.9V pk -pk 
to+ 1 5.7 

video clipped at 
(syncs +clipped video) 

0.4 to 0.7V above 
blanking 

Tr14 base 

collector (M.S.) 

bottom of syncs at 
z0.7V below supply 

4V pk -pk comp. video 

Tri5 base 
collector .,+19 ------ -- - - -- -R- 

3V 
1- 

I 

I 

3f,s- 
I 

- -- -- -- 
15V i I 

1 
I 

- - - -` -- I`_ 
Tr,6 source see Tr13 emitter see Tr1a emitter 

gate ' 

drain 
see Tris collector 
blanking level 15 

to 15.7 

see Tr15 collector 

Tri7 emitter 

base 

+0.7V w.r.t. the 
sampled- and -held 
blanking level voltage 
see Tr16 drain 

collector: w+4.5 (depends on If incoming sig. 'flutters' 
incoming sig. strength; then inverse a.c. comp' 

Tr18 emitter 
base 
collector 

from 2.9 to 5 
see Tr17 collector 
typically +4.35 
in the range: 

appears here. 

+2.8 for low sig. 
+4.7 for high sig. 
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inner of the generator output co -axial 
cable. The braid of the cable is connect- 
ed to the board earth plane, and the 
generator is terminated by a 75 -ohm 
resistor between the cable inner and the 
earth plane. 

Replace the link to Tr1 base which 
was previously disconnected. With the 
same sweep range and output across 
C22 established in step 5 - preferably 
adjusting the generator output if neces- 
sary to obtain the required 100 to 120mV 
pk -pk signal amplitude specified, and 
leaving the temporary a.g.c. divider 
variable at the 4.5 V setting given in step 
4 - adjust the u.h.f. module tuning slug 
for pass -band position and the core of L2 

for band shape to obtain a response as 
illustrated in Fig. 5 of Part 2. Here, it 
may be advisable to temporarily tune 
out the adjacent- vision trap (L1) and the 
adjacent -sound trap (L3) so that the 
effect of these circuits can be disre- 
garded when making the main pass - 
band adjustments. 

To do this, tune L1 well below 
31.5MHz and L3 well above 41.5MHz; 
after making the main- circuit setting, 
re -tune L1 and L3 to give notches at 
these frequencies. Observe that L3, 

particularly, has an effect on the 
pass -band shape itself; in fact, the L3 

response skirt completes the shaping at 
the 6dB -down region around the want- 
ed vision carrier at 39.5MHz. Ideally, 
the pass -band response here should be 
symmetrical about the carrier fre- 
quency such that the curvature towards 
the notch is an inverted mirror image of 
the curvature towards the flat part of 
the pass -band - the 39.5MHz point 
being at the 6dB -down level; this is, of 
course, a particular requirement of the 
vestigial side -band reception system as 
specified by the idealised curve of Fig. 8. 

9. With the sweep test signal still being 
fed at the same level as in step 8 via the 
u.h.f. tuner i.f. injection test point 
coupling, disconnect C44 from Tr9 

collector and transfer the oscilloscope 
probe to between Tr9 collector and 
earth; the oscilloscope must be operated 
in the a.c.- coupled mode for this next 
measurement. Remember to re- connect 
C23 across C22, and note that the value of 
the replaced component must be as 
'nearly as possible the same as the probe 
capacitance, typically 10pF, if the 
circuit conditions as indicated on the 
oscilloscope are to remain undisturbed. 

Connect a 20pF capacitor across L16 

(this, added to the 10pF or so of the 
probe, gives the tuning capacitance 
required for L16). Fig. 20 shows the 
response shape which should be 
obtained at this point. The 33.5MHz 
sound carrier is at the centre of a 1 MHz 
pass -band (only ±50kHz of this being 
occupied by the sound -modulation 
side- bands, the remainder of the band- 
width is needed to develop an a.f.c. 
voltage of sufficient range). Adjust L14, 

L15 and L16 to obtain this response. L14 

and L15 together produce a lop -sided 
sound i.f. pass -band shape - with 

33.3 MHz 

-.I 141- 
5V/cm 

Fig. 21. Sound /a.f.c. discriminator 
S curve at L18 output test point. 

Fig. 22. Insertion test signal (i.t.s.) 
waveforms as generated (top), and as 
received showing added distortion 
(bottom). 

greater response at low frequencies - 
which counteracts the slope of the main 
if. circuits which affect the signal taken 
from L19 and L20; L16 fills in the dip 
around the sound carrier frequency at 
the pass -band centre. The dip is caused 
by stray- capacitance top -C coupling of 
the L14 and L15 circuits. In practice, the 
response shape in this region is rela- 
tively unimportant because signals 
within the band are clipped by the 
limiting action of Tr12 and Tr11. The 
energy transferred by the circuit should 
be equally distributed on either side of 
the carrier frequency and this requires 
that the sides and skirts of the response 
curve, not the peaks, should be as 
symmetrical as possible about the 
carrier point. 

10. Remove the added capacitor and the 
probe. Re- connect C44 to establish the 
circuit as in Fig. 2. Connect the probe 
via R103 and the test point provided to 
the junction of R54 and pin 6 of the Lk8 

assembly to observe the discriminator 
response curve which ultimately should 
appear as in Fig. 21. To obtain this 
shape, first adjust L18 to set the S -curve 
centre exactly at 33.5MHz; accurate 
adjustment here is necessary because it 
determines the frequency point about 
which the a.f.c. /tuner combination 
settles. Second, adjust L17 and L16 to 
obtain a symmetrical S- shape. The high 
peak -peak voltage of the curve, as 
illustrated in Fig. 21 (15 to 20 V), is 
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needed to give a sufficient amplitude of 
recovered audio - taken from the 
100kHz middle region - and a wide a.f.c. 
range. 

Beware of a possible measurement 
error which can occur and which might 
not be detected without advance warn- 
ing. The error is caused by the 
phase- shifting effect at I.f. given by 
many oscilloscope a.c.- coupled X -drive 
circuits; it does not occur therefore, if 
the oscilloscope and the generator are 
d.c.- coupled throughout. If the applied 
frequency sweep is at a slow rate, and of 
saw -tooth form with a fast fly -back 
stroke, the displayed curve is effectively 
delayed along the frequency axis by the 
coupling and will therefore be artifi- 
cially displaced with respect to either 
second -trace market pips or the gra- 
ticule scale, whichever is being used for 
measurement. This means that alth- 
ough the S -curve may apparently be set 
with its zero- crossing exactly at 
33.5MHz, the actual setting will be 
different. In more comprehensive sweep 
generators, the sweep rate is arranged 
to be the same in both directions, and 
this usually results in a double response 
display showing two S -curves which are 
displaced by an amount which increases 
as the sweep rate decreases. The 
technique for correct adjustment using 
such equipment is to estimate a mean 
between the two curves and set the 
circuit accordingly. Failing this, i.e. 
when using one of the simpler types of 
sweep generator and a.c.- coupled oscil- 
loscope, set the displayed curve sym- 
metrically about the indicated carrier 
frequency - accepting any error which 
this introduces - and subsequently 
make compensating adjustment when 
setting up the a.f.c. system as described 
in step 20. Further small adjustment will 
be needed in any case at that point to 
compensate for the offset voltage 
created by the input biasing current to 
the SN72741P op -amp. 

11. The information originally given in 
this step was transferred to Part 3 of the 
article where it appears in the section 
headed "Tuning-voltage supply 
arrangements ". Also, Fig. 21 became 
Fig. 17. 

12. Disconnect the oscilloscope probe 
from the discriminator (R103) test point 
and transfer it to the ICI pin -4 test point, 
which is fed via a 1kSl resistor as a 
protection because, if pin 4 is acciden- 
tally earthed, the i.c. would almost 
certainly be damaged beyond repair. 
Connect a suitable u.h.f. aerial to the 
tuner input. The display required is that 
of the i.ts. (insertion test signal) 
waveform which is included in the 
television signal radiated by all stations 
in the U.K. on lines 19/332 and 20/333 of 
the field -blanking interval. The top 
trace of Fig. 22 shows this waveform as 
generated and the bottom trace is the 
received signal with distortion added by 
the transmitter and the tuner.' 

At this point, i.e. with the a.f.c. system 
inoperative, it may be necessary to 
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check the adjustment of the appropriate 
pre -set control to obtain a satisfactory 
display. There may also be some diffi- 
culty in obtaining a stable trace of the 
i.t.s. waveform. If so, a suitable trigger- 
ing signal for the oscilloscope can be 
obtained from the sync separator circuit 
formed by Tr13 and Tr14; from the 
last- mentioned, a feed of inverted mixed 
sync pulses is made available via R105 
which protects Tr14 from accidental 
damage. If the set -up procedure detailed 
here is being carried out at a time when 
a test card transmission is available, 
there should be no problem in obtaining 
a stable trace by means of the oscillos- 
cope internal trigger signal. 

As the a.g.c. circuit is not working, in 
addition to the pre -set tuning adjust- 
ment just mentioned, it will be neces- 
sary to set the tuner gain using the 
temporary divider circuit installed in 
step 4. To do this, first check that R78 is 
set to a minimum, ensuring that Tr17 is 
not conducting, then adjust the divider 
variable to give about 4 V at the i.f. a.g.c. 
injection point. It may also be 
worthwhile adjusting R83, the r.f. a.g.c. 
pre -set control, to obtain optimum noise 
performance. Finally, by manually 
setting the tuning voltage, it should be 
possible to fit the received sound carrier 
precisely in the notch created by the 
L19 /L20 /L21 circuit; if this is not done the 
displayed waveform will be obscured by 
a superimposed 6MHz fuzz. 

13. The MC1330P (ICI) tank circuit 
inductor L7 must initially be adjusted to 
obtain maximum amplitude of the 
displayed signal and then more precise- 
ly for best possible linearity of the 
overall transfer characteristic by 
observing the 6 -step staircase wave- 
form of the i.t.s. (Because each stairstep 
carries a block of colour subcarrier, it is 
necessary to imagine a sawtooth line 
running diagonally through each block,' 
and make adjustments until this line is 
as straight as possible.) 

Observe also the 1Oµs rectangular 
pulse to white level - the so- called 
luminance bar at the beginning of the 
line; an added criterion in the 
adjustment of L7 is that overshoots 
should occur only at the bottom -left and 
top -right corners of the bar (compare 
the form of upper and lower traces in 
Fig. 22). Overshoot at these points is 
caused by h.f. signal components arriv- 
ing early with respect to those at l.f. and 
is also the reason for the ringing in front 
of the 0.2µs (= 2T) sine -squared pulse 
which follows the bar; the effect is 
shown in more detail by the expanded 
waveform in Fig. 23. Correction for this 
type of distortion is obtained by adjust- 
ments to be made in step 15. 

14. Transfer the oscilloscope probe to 
the base of Tr4 and then tune L8 for 
minimum 6MHz "fuzz ". To do this 
effectively, it is helpful to de -tune the 
receiver slightly, using R93 or R96 as 
appropriate, to temporarily upset the 
notching conditions mentioned at the 

Fig. 23. Detail of 2T and 10T i.t.s. pulses 
showing effect of gain and delay 
inequality distortion. 

end of step 11; the displayed signal then 
contains a larger sound -carrier com- 
ponent which makes it easier to check 
the effect of tuning L. 

15. Connect the probe to the output of 
the video strip, i.e. to the 75ohm output 
terminal. This will allow adjustment of 
the group -delay equalizer. The curves in 
Fig. 11 show that in this circuit the first 
stage L1dL11 corrects for delay differ- 
ence between the lower and middle 
video frequencies whereas the LI2 /L13 
stage has its main effect at the top end 
of the band. Adjustment of the two pairs 
of inductors is best carried out by 
inspection of the first i.t.s. -line wave- 
forms. Initially, L10 and LI1 are tuned for 
minimum overshoot on the luminance 
,bar corners (see step 13), and to reduce 
ringing before and after the 2T pulse. 
Figs. 24(a) and 24(b) are expanded i.t.s. 
waveform traces which, in comparison 
with Fig. 23, illustrate the improve- 
ments in delay response typically 
effected by these adjustments. Two 
oscillograms are given - taken with the 
same tuner tuned to different channels - to show that the transmitted signal 
itself has differing imperfections such as 
can be seen in the examples on inspec- 
tion of the trace shape around the bar 
corners and on either side of the 2T 
pulse. 

Set the L12/L13 stage for best sym- 
metry of the 1µs ( = 10T) chrominance - 

plus - luminance pulse, between the 2T 
pulse and the staircase in the waveform, 
illustrated in more detail by the 
expanded traces of Figs. 24(a) and 24(b). 

When adjusting for symmetry, ensure 
that the pulse base is as flat as possible; 
specifically, L12 and L13 are tuned so that 
any ripples present in the base line (i.e. 
departures from the blanking -level line 
as seen in the Fig. 23 example) are 
reduced in amplitude, and those 
remaining are disposed symmetrically 
about the pulse -base centre, as in Figs. 
24(a) and 24(b). Having achieved best 
symmetry, even better flatness can 
sometimes be obtained by adjusting the 
variable resistor in the series -tuned 
circuit which is optionally connected 
across R25 in the Tr4 /Tr5 amplifier stage; 
an improvement of 1 to 2dB in chro- 
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minance- luminance gain inequality - 
which shows up as a symmetrical bump 
or dip in the pulse base - should be 
possible. 

16. It may be necessary to adjust L9 to 
reduce the amount of colour subcarrier 
second harmonic (8.866MHz) present in 
the tuner output. Do this by inspecting 
the 14µs block of 100% amplitude 
subcarrier (often called the chromin- 
ance minibar) which occupies the first 
half of the second i.t.s. line on lines 20 
and 333. Make the subcarrier sit sym- 
metrically about the 50% luminance 
pedestal which carries it. Ideally, the 
block should also extend fully between 
blanking and white level; however, if 
there is a difference in circuit amplifi- 
cation between upper and lower halves 
of the video band - i.e. chrominance- 
luminance gain inequality - which 
remains even after the step 14 adjust- 
ments, then L.9 must be set simply for 
best symmetry of th'e chrominance 
minibar. This setting is important 
because an unfortunate side -effect of 
the group -delay equalizer will be to 
increase asymmetry of the chrominance 
component if this contains an apprecia- 
ble amount of second harmonic. 

Step 16 completes the adjustment of 
inductors in the circuit. The final 
processes in the line -up procedure are 
concerned with the a.g.c. and a.f.c. 
systems. 

17. The a.g.c. buffer amplifier, Tr13, 
should receive a video signal of 4 V 
pk -pk from the Tr4 /Tr5 stage. If neces- 

( a) 

(b) 

Fig. 24. Distorted 2T and 10T pulses 
mainly corrected by tuner group -delay 
equalizer but comparing remaining 
distortion caused by different 
transmitter characteristics. 
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sary, arrange this by means of the 
temporary a.g.c. divider variable; also, 
set the blanking -level voltage between 
15 and 15.7 V by adjusting R19 in the 
supply voltage feed to ICI (MC1330). 
The requirement here is for D9 to slice 
the picture component just above 
blanking level. To check that this slicing 
action is correct, connect the oscillos- 
cope to the Tr13 emitter (R104) test point 
provided and observe the i.t.s. staircase 
waveform in which slicing should occur 
between the second and third stairsteps 
In practice, because the component 
called for in the D9 position has a 
zener -point spread quoted from 15.2 to 
16.9 V - for a current of 1mA - 
adjustment of R19 will also be necessary 
to create the required conditions for the 
zener diode actually being used. As a 
simplifying alternative, D9 could be 
omitted and slicing will then be 
achieved by ordinary potential division 
in the remaining circuit if R67 is changed 
to 5.6kSt. In reception conditions where 
aircraft flutter is a particular problem, 
however, the stabilizing effect of the 
zener is of such benefit that it is worth 
retaining. 

18. Use the oscilloscope to check the 
timing and size of the sampling pulses 
fed to the gate of the f.e.t., Tr16. These 
should be of about 3µs duration and 
should extend between 0 V and the 
voltage appropriate to video blanking 
level in the signal appearing at the 
source; a typical amplitude is 15.5 V. 

19. Reconnect R74; disconnect "a.g.c. 
test" divider. The threshold of a.g.c. 
action is controlled by Tr17 emitter 
potential, i.e. it depends on the setting of 
R78. However, the overall requirement 
here is to obtain optimum r.f. /i.f. signal 
conditions by setting the a.g.c. cross- 
over - using R83 to determine Tr18 base 
bias - so that there is minimum buzz on 
sound consistent with minimum video 
noise, The last -mentioned can be 
observed either by using an oscilloscope 
display of the tuner output signal 
waveform, or by viewing appropriate 
areas of the resulting picture on a 
television screen. Captions are best 
used for such inspection because some 
programme signals, particularly those 
originating at outside broadcasts, are 
themselves affected by noise and thus 

+24V 
from tuner 

50k 

22k 

BC107 
a.f. (2N3904) 

2112 

35V 
tant. 

220k 22k 

confuse adjustment. Ref to Fig. 13 in 
part 2, where comparison óf curve (a) 
with curve (b) gives the conditions 
which obtain with maximum i.f. /r.f. 
a.g.c. overlap and (b) compared with (c) 
shows minimum overlap. The practical 
compromise will, of course, be 
somewhere between these two limits. 

20. To set up the a.f.c. system, first with 
a.f.c. off and the relevant station- selec- 
tion buttons pressed in sequence, check 
that the settings of R90, R93, R98 and R99 

give as nearly as possible correct tuning 
for the chosen stations. 

Accurate manual tuning is best 
achieved by connecting the oscilloscope 
to the MC1330P pin -4 test point via R102 

' and observing each selected transmis- 
sion, particularly checking for equality 
of amplitude between the 2T pulse and 
luminance bar and for absence of 6MHz 
"fuzz ". Now switch a.f.c. on and slightly 
re- adjust the core of L18 if necessary to 
correct for any change in tuning caused 
by spurious a.f.c. error signals which 
may occur (for reasons already dis- 
cussed in the note to step 10). By 
checking again the output i.t.s. wave- 
form and setting L18 for minimum 6MHz 
component, the sound carrier is accur- 
ately positioned at the zero -crossing 
point of the discriminator S curve. After 
this re- adjustment of L18 remember that 
it is most important to fix the core 
firmly (use p.t.f.e. tape or elastic band) 
to prevent movement and the resulting 
disturbance in these critical tuning 
conditions. Note that, with the a.f.c. 
switch off, the f.m. de- emphasis time - 
constant is incorrect because R62 and 
R61 are out of circuit. The effect of this 
error is too small to be of any conse- 
quence and will certainly not be detect- 
ed in the sound output. 

Sound -only tuner line -up 
Line -up of the sound -only tuner is a 
much simpler process than for the full 
circuit because there is no need for care 
in the adjustment of video i.f. pass -band 
shape, the position of notches or the 
phase -cancellation point. Thus, after 

Fig. 25. Audio feed isolator circuit up to 
coax link is housed within tuner or 
receiver; circuit may be live up to 
isolator. Pins are numbered looking 
from top. 

+11oµ 
125v 
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checking that direct voltages agree with 
the appropriate values given in the 
table, the following operations should 
be sufficient to obtain a satisfactory 
sound output. It is assumed initially that 
a signal generator capable of giving a 
single -frequency output in the 30 to 
45MHz range is available; subsequently, 
an alternative method is suggested for 
use in the absence of a generator. 

1. Set the circuit gain provisionally by 
adjusting the a.g.c. test divider variable 
to give a +4.5 V input at point D in Fig. 
2. Panel- mounting variables of 2kIl are 
not readily available and as this resistor 
is now required as a permanent control, 
it could be changed to one of 51dt. The 
two fixed resistors in the divider chain 
must then also be changed to 10kSt (at 
the top) and 2.2kSZ. 

2. Loosely couple the signal generator to 
the u.h.f. module i.f. injection point in 
the manner already explained in step 8 
of the full line -up. Set the frequency of 
the injected signal as accurately as 
possible to 33.5MHz. 

3. Connect a voltage- measuring instru- 
ment to the R64 test point to inspect the 
output of the discriminator circuit. 
Ideally, an oscilloscope or an electronic 
voltmeter should be used here because 
it is a high -impedance point and there- 
fore cannot accept additional loading 
without confusing change in the mea- 
sured parameters. Failing the ideal, a 
low- current meter such as an Avo 
Model 8 or similar can be used, con- 
nected between the test point and the 
tuning -voltage supply - point F in 
Fig. 2 - but remember that the 
indicated voltage only represents the 
true circuit output when it is at or near 
OV, i.e. when the meter is taking no 
current. 
4. Adjust the core of L18 to find the sharp 
negative and positive voltage peaks 
which show the limits of the S curve. 
The voltage peaks will probably not be 
equal about zero, because the overall 
amplitude- frequency response of the 
preceding band -pass circuits has yet to 
be optimized, and the maximum values 
obtained will depend on the extra 
loading involved. If an Avo 8 is being 
used, the maxima will be in the region 
of ± 4.5 to 5V. Having located these 
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positive and negative peaks, set L18 core 
so that the discriminator output is at OV 
between them for the injected sound i.f., 
of 33.5MHz. 

5. Remove the generator coupling and 
connect an aerial to the tuner. With the 
a.f.c. switch off, manually set the tuning 
voltage fed to the u.h.f. module so as to 
receive a transmission. The discrimina- 
tor output should remain at about OV 
and, as a check on the L18 setting just 
made, the tuning voltage can be varied 
slightly to sweep this output through to 
its positive and negative limits. By 
listening to the incoming programme 
the i.f. circuits can be adjusted, tuning 
for maximum sound level. Start with 
the high -Q coupled pair L14 /L15, fol- 
lowed by L17, L16 and finally the i.f. coil 
in the ELC1043 module. With these 
circuits roughly set in this way, final 
adjustment is made as follows. Reduce 
the r.f. /i.f. gain by increasing the a.g.c. 
voltage. With the narrow -band sound 
carrier signal now at lower level, the 
wide -band circuit noise has greater 
effect and the i.f. coils can be re- adjust- 
ed, this time seeking best signal -to- 
noise ratio. This occurs when the 
overall pass -band is as narrow as 
possible consistent with proper reco- 
very of the modulation. 

6. With the circuit response set as 
described, the a.g.c. voltage is then 
reduced, allowing the gain to rise with a 
consequent decrease in the audible 
noise. The programme sound should 

first rise and then stay at the same level 
after the onset of limiting. The change 
in a.g.c. is continued until just beyond 
the point where no further difference in 
noise level can be detected.. The limiter, 
of course, maintains a reasonably 
constant level of audio r.f. carrier 
against, varying r.f. /i.f. signals. The 
optimum degree of limiting is 15 to 
18dB; if more is used, the effective 
sound i.f. bandwidth (Fig. 20) increases 
with a consequent worsening of sig- 
nal -to -noise ratio. For even greater 
amounts of limiting, there is also the 
possibility that energy from the video 
luminance or chrominance sidebands 
(see the spectral distribution shown in 
Fig. 17), or even from the lower 
adjacent -channel transmission, could 
intrude into the widened passband and 
add unwanted background to the pro- 
gramme signal. 

The remaining adjustment is the 
tuning of the adjacent- channel traps, L1 

and 1.3, and this ideally requires the use 
of a signal generator. Fortunately, in 
most locations, adjacent -channel inter- 
ference on sound is not a problem and 
these circuits can normally be omitted. 

If a signal generator is not available 
for establishing the correct tuning point 
for L18 as in steps 3 and 4 above, this can . 

be achieved by listening to the noise 
generated in the r.f. /i.f. circuits. With no 
aerial connected and as much gain as 
necessary, the sound output will be 
white noise at a low level. As L18 core is 
adjusted, the sound noise level 
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increases; when at maximum, the noise 
energy accepted through the i.f. pass - 
band is being demodulated along the 
greatest discriminator slope - the S 
curve is then positioned with its centre 
in the middle of the i.f. band. Once the 
discriminator is set in this way, the rest 
of the line -up then proceeds as 
explained in steps 5 and 6. 

The I.f. response is maintained to 
10Hz and tuner output -signal fre- 
quencies as low as this could be 
something of an embarrassment if the 
sound equipment being used is capable 
of fully responding to them. To prevent 
problems arising, therefore, it would be 
worthwhile feeding the audio signal via 
an op -amp connected as an active 
high -pass filter cutting off sharply at, 
say, 20Hz. If this extra circuit is con- 
nected in the pre -amplifier then it would 
also take care of unwanted high- ampli- 
tude I.f. signals from other possible 
sources, e.g. pick -up handling noises 
and d.c. thumps from f.m. tuners when 
station re- selection takes place. Suit- 
able circuit for such filters, including 
design calculations, have appeared in 
several recent articles (e.g. Active 
crossover networks, Wireless World, 
November, 1974). 

Audio connection through coupler 
Picture display equipment can be either 
of the monitor type such as the Decca 
model CS2240L or modified conven- 
tional receiver. The first represents the 

Performance 

Video bandwidth: see Fig. 12. 
-Pulse & bar performance: see Fig. 23. 
Chrominance /luminance delay inequality see 
10T pulse, Fig. 23. 
Signal -to -noise ratio: see Fig. 25. 
Differential gain: 3 %. 
Differential phase:_ 3'. 

Performance of sound -only tuner 
Harmonic distortion 

(Figure 
Overload margin 

Signal -to-noise ratio 
Amplitude response 
±0.5dß 

-50dB (0.3 %) 
limited by u.h.f. modulator) 

20dB over 0.5V r.m.s. 
for t.h.d. -40dB (1%) 
50dB for It 50kHz 
20Hz to 20kHz 

Performance using coupler 
11mA standing current (50k0 pot. at min) 
Harmonic distortion -46dB (0.5 %) 
Overload margin 20dB 
Signal -to -noise ratio -500 
Amplitude response as above 

6.5mA standing current (50kí) pot. at half) 
Harmonic distortion -40dB (1%) 
Overload margin 14dB 
Signal -to -noise ratio -54dB 

Differential gain results in colour subcarrier 
amplitude change with luminance level, seem as 
colour saturation as brightness changes. 14% is 

just perceptible. Differential phase results in 
colour subcarrier phase change with luminance 
level, seen as hue /colour change. w25 is just 
perceptible for delay -line PAL decorfer> (which 
convert phase errors into desaturation). 16° is 

just perceptible for simple PAL decoders, used on 
some Japanese sets, and shows as a hue -colour 
change or alternate lines (Hanover bars). 

In interpreting the performance figures 
given, remember that in television 
productions, sound is inherently at a 
disadvantage because the picture 
always takes precedence. Exceptional- 
ly, then, the ambient noise level at the 
source could be as high as -45 to 
-40dB with respect to the wanted 
signal. 

To test the noise performance of the 
tuner, both varicap and mechanical 
versions were measured off -air using 
locally -generated signals (testing on 
empty lines 12 and 325 gated from 
field- blanking interval). The curves in 
Fig. 26 were plotted from the results of 
these tests and show that to take full 
advantage of the tuner's high perfor- 
mance, particularly its overall band- 
width capability, the r.m.s. carrier level 
at the aerial input should not be less 
than 1.5 mV. At the other end of the r.f. 
signal range, the Mullard data sheet on 
the ELC 1043 shows that an input level 
of 8mV gives 1% (40 dB) cross -carrier 
intermodulation, i.e. the spurious 
1.57MHz signal caused by beating of 
sound and chroma carriers, which 
results in the annoying herring -bone 
patterning on the picture; a 1% level is, 
incidentally, just perceptible. For even 
larger inputs, there are the added 
problems of compression - Mullard 
quote 30% for a 15 mV r.m.s. input - 
and u.h.f. local -oscillator pulling. 

O 
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MECHANICAL TUNER 

10 100 1k 2k 5k1Ok 

Vin AT AERIAL SOCKET ().Vrms) 

Fig. 26. Curves show satisfactory noise 
performance (on a "just perceptible" 
basis at 38dB) is obtained for inputs as 
low as 7001.1.V at the aerial socket. 
Sound signal -to -noise ratio is better 
than 50dB over the whole range. 

The narrow window of input levels to 
be aimed at is between 2 and 5 mV r.m.s. 
vision carrier. Obviously, proper mea- 
suring equipment provides the best 
means of checking that the optimum 
conditions obtain, but for home con- 
structors a good indication of signal - 
to -noise performance can be gained by 
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ideal, not only because it is specifically 
designed to accept, and do justice to, a 
fully- corrected, colour -coded video 
signal, but because it is powered 
through a double -wound transformer, 
thus avoiding the interconnection diffi- 
culties associated with the live chassis 
common in domestic receivers. But the 
expense involved in buying specialist 
equipment of this sort makes it a 
daunting prospect, and the alternative 
idea of using a standard receiver is an 
attractive compromise despite the extra 
work needed in modifying the decoder 
and in making sure that the installation 
is safely isolated from the mains. 

Assuming that an existing set is to be 
used, the problem of isolation mainly, 
concerns the tuner outputs, because 
co -axial isolators for the u.h.f. aerial 
input are easily obtained - they are 
fitted to many commercial receivers not 
only to protect against mains voltages 
on the chassis but also against aerial 
static. 

Considering first the video output 
feed, this necessarily requires a direct 
earth connection to the decoder and 
display circuits; there is no practical 
way of avoiding it, mainly because 
isolators currently available do not have 
sufficient bandwidth to handle video 
signals. The simplest solution here is to 
accept the fact that the tuner could be 
live and install it and its power supply 
with the rest of the TV equipment in the 
cabinet. This option obviously pre- 
cludes the possibility of using the tuner 

comparing the vision noise observed on 
electronically -generated captions 
against that on ordinary camera pic- 
tures. If the caption noise is noticeably 
less, then it shows that the receiving 
system is not introducing the majority 
of the noise. 

To obtain a higher input level, better 
aerial or aerial siting is called for, or 
even investment in a mast -head ampli- 
fier such as the Antiference type MA 102 

with PU102 power unit, together cost- 
ing £8 in mid -1975. A directional aerial is 
sometimes needed to reduce multipath 
effects which give rise to ghost images 
on the screen; if so, the incoming 
wanted signal might then be at too 
great a level and a co -axial attenuator 
(e.g. the Belling -Lee components with 
values of 3, 6, 12 and 18 dB) would be 
required. The caption -noise test can be 
used to ascertain optimum attenuation; 
tuner input should be reduced until 
noise on captions starts to increase, and 
then raised by 6 to 12 dB so that the 
applied level is within the recommended 
range. 

Tests on sound signal -to -noise were 
also done, and the acceptable window of 
r.f. input level was much greater than 
for video. The test showed a ratio better 
than 50 dB over the range 
1001.1V- 10mVa, and worse than this 
only when the input sound carrier level 
was reduced below 100µV). 

Sound -only tuner with alternative 
push- button tuning control. 

as a sort of remote -control box, but is 
strongly recommended as the only way 
to ensure complete safety in operation. 

Warning: never uncover the TV set 
chassis without first disconnecting it 
from the mains supply. If in any doubt 
about what is or is not safe practice, 
have the completed tuner installed by 
an experienced service engineer or seek 
advice from Manor Supplies. 

The remaining connection to be made 
is the feed to the audio units and, for 
this, a reasonably straightforward iso- 
lating circuit can be built using a 
coupler (Fig. 25). These devices, called 
photocouplers, or optocouplers, provide 
an additional benefit in that, unlike 
transformers, they prevent the circula- 
tion of mains -frequency earth currents; 
low -level signal runs are thus better 
protected against hum interference. 
The component used in the circuit 
shown is the Mullard Darlington pho- 
tocoupler CNY48 which provides 
input -to- output isolation up to 4000 
volts. 

The circuit must be insstailed with the 
tuner in the receiver cabinet. The BC 107 
transistor provides a current -source to 
the infra - red -emitting diode in the 
coupler. Both devices are fed from the 
tuner d.c. supply which, as already 
explained, could have its OV rail at the 
full a.c. mains voltage carried through , 

from the display- circuit earth. The 
Darlington pair in the coupler package 
receives d.c. via the audio co -ax inner 
from the pre -amp power supply, and 
will be free of mains connection. 

Three of the circuit components are 
added at the pre -amplifier input to 
provide part of the collector load for the 
Darlington pair, to couple the audio 
signal and to keep a charge on the 
coupling capacitor so that d.c. surges 
and consequent loudspeaker thumps do 
not occur each time the TV sound 
output is selected. 

The CNY48 gives a very reasonable 
performance as shown by the appended 
figures. The 50k I variable resistor 
allows adjustment Of the diode standing 
current and is provided because there is 
some spread in the operating charac- 
teristics of couplers and the setting used 
will be a compromise between best 
signal -to -noise and least distortion. 
There have been reports which suggest 
possible ageing difficulties with these 
diodes, so note that the lower the 
standing current used, the less these 
ageing effects should be. 

Literature 
Received 

All published information on the Motorola M6800 
microprocessor is now available from Celdis Data 
Centre, 37;39 Loverock Road, Reading. 

Mark 3 Emicron geared motor units are described in 
a new publication from Emicron Industrial Devices 
Ltd, 9a Annette Road, London N7 6ET ... WW401 

New and used test equipment is listed and described 
in a catalogue produced by Electronic Brokers Ltd, 
49/53 Pancras Road, London NW1 2QB. The 
catalogue costs 50p or £1 for overseas readers. 

Burr -Brown have sent us a leaflet on the Micromux 
data acquisition system, which consists of a 

16- input, remotely -sited multiplexer and encoder, 
communicating with a central receiver by ordinary 
twisted pair. The leaflet is obtainable from 
Burr -Brown Ltd, Permanent House, 17 .Exchange 
Road, Watford WD1 7EB WW402 

Automatic inspection of printed -board assemblies 
is explained and its application in a variety of 
manufacturing situations examined in a new 
publication from Marconi Instruments "Getting to 
the point ". Copies can be obtained from the 
publicity department, Marconi Instruments Ltd, 
Longacres, SL Albans, Herts. WW403 

We have received from the 1EE a list of available 
publications, including periodicals, conference 
publications, colloquium digests and many others. 
Marketing Department, Institution of Electrical 
Engineers, PO Box 8, Southgate House, Stevenage, 
Herts SG 1 I HQ W W 404 
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Circuit 
Ideas 

MSF receiver using a 
tone decoder 
Using a tuned aerial, preamplifier, and a 
Signetics tone decoder, type NE567V, 
the time signals broadcast on 60kHz 
from MSF Rugby may be detected. The 
tone decoder is a phase locked loop 
device containing an oscillator which, 
when set to 60kHz, will lock to an input 
signal greater than 20mV r.m.s. at this 
frequency causing the output to switch 
rapidly from high to low. 

The time signals, which are directly 
related to the national time and fre- 
quency standard, consist of 100ms 
interruptions in the r.f. signal each 
second, with a 500ms break at the 
minute mark; the call sign is given twice 
just before the hour. Depending on the 
application, receiver design is a corn- 
promise between wide bandwidth with 
accurate resolution of the carrier on /off 
transition, and narrow bandwidth with 
good signal to noise ratio. Conventional 
heterodyne or "straight" receivers with 
b.f.o. may render the signal audible and 
the ear can assist in noise discrimina- 
tion, but this method gives the time 
signals as pauses in a tone. This circuit 
.produces the opposite situation where 
the rectified output is inverted and used 
to switch an audio oscillator so that pips 
may be heard instead. The tone decoder 
is well suited to this application 
because, having adjustable bandwidth, 
it will accept a large dynamic range of 

OUTPUT 

8 Ó Ó 

Current limited stabilizer 
with switch -down 
The modification suggested by P. C. 
Bury (WW July 1974, page 239) to the 
circuit originally due to A. E. T. Nye 
(WW June 1973, page 285) gives fold - 
back characteristics and, as he states, is 
probably the most generally useful. If, 
however, a switch -down action is 
required, it is possible to achieve this by 
a similar modification in which a p -n -p 
transistor is connected as shown. This 
will reduce the output current to a low 
value once the limit is reached, and will 
hold it down until the output load 
resistance rises to several thousand 
ohms. Action is similar to that of the 
additional diode except that when the 
base -emitter diode is turned on by the 
falling output voltage, the collector of 
Tr3 draws current from the resistor R 
which lowers the effective current limit 
so that a regenerative process suddenly 
reduces the output voltage to a low 
value. 

If a reset switch is needed a 
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normally- closed push button switch in 
the collector of Tr3 may be used, with 
the advantage that fold -back limiting 
remains in action through the Tr3 
base- emitter diode during the switch on 
process. 
R. G. T. Bennett, 
Christchurch, 
New Zealand. 

input signals, and avoids the need for 
tuned r.f. or i.f. stages. 

The aerial consists of a 7 x %in. 
ferrite rod fully wound (about 360 turns) 
with 26 s.w.g. enamelled copper wire, 
tuned with a total of about 1900pF. A 40 
turn step -down transformer wound at 
one end feeds the two stage amplifier. 
With a 9V supply the amplifier has a 
gain of 4700 giving an r.f. output of 
400mV r.m.s. at 140km from the trans- 
mitter. The zener diode improves oscil- 
lator stability with voltage and permits 
the supply to exceed the 9V maximum 
of the tone decoder. 

Frequency selection of the tone 
decoder is by means of R1 and CI 
which have values of 16.6k52 and 1000pF 
for 60kHz. The bandwidth may be 
selected by C2 and C3, but this is 
complicated by the input stage limiting 
of 200mV, and the fact that, in this 

application, the time markers are given 
when the r.f. signal goes off. With 
C2 = lOnF and C3 = 100nF, and an input 
signal of 400mV, the output change 
follows the r.f. -off by 4ms and the r.f. -on 
by lms without any output chatter. By 
reducing the r.f. signal to between 20 
and 100mV, both off and on delays are 
less than 2ms. The output may be taken 
from pin 8 and a suitable load resistor to 
switch an audio oscillator or drive an 
I.e.d. as shown. 

The complete circuit may be assem- 
bled on Veroboard, taking care to 
minimise coupling between the ampli- 
fier and the tone decoder by earthing all 
unconnected copper strips, and keeping 
the aerial at least 1m from the 
unscreened circuit. 
D. A. Bateman, 
Crowthorne, 
Berks. 
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Synthesizer 
chord -maker 
To play chords on a synthesizer, v.c.os 
run from a common voltage source plus 
the appropriate off -sets to each oscilla- 
tor. To do this all the oscillators must be 
matched to the same voltage /frequency 
curve. A more satisfactory solution is to 
use a configuration similar to that 
shown in the diagram. The advantages 
are that only a single v.c.o. is necessary 
in order to get an octave of notes. The 
circuit is basically a phase -locked loop 
frequency multiplier with the divide by 
N section a master divider. Unfortunate- 
ly the range is limited by the phase - 
locked loop locking range. 
H. A. Thomas, 
Hatfield, 
Herts. 
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Resistance modulator or 
periodic switch 
This circuit can be used either as an a.c. 
switch which makes and breaks for 
approximately equal times at an adjus- 
table frequency, or to produce a 
modulated resistance at an adjustable 
frequency. The interesting feature is 
that both the oscillator and the switch 
can be made using a single CD4007 
c.m.o.s. integrated circuit. This i.c. 
contains two complementary pairs of 
transistors, and a complementary tran- 
sistor inverter. Transistors Trl and Tr4 

CD4007 

O+(VDD) 

m ® 

w 
l 

Trt 

are used as a normal inverter. Transis- 
tor Tr5 has a 10kS2 load and forms a 
single ended output inverter. Transis- 
tors Tr2 and Tr6 are connected back - 
to -back to form a transmission gate. 
The input and output of inverter Tr(4 
drive the gates of Tr6 and Tr2 respecti- 
vely to obtain correct operation of the 
transmission gate, which acts as an a.c. 
switch. The inverter is also used, in 
conjunction with the inverter Tr5, to 
form an astable oscillator whose fre- 
quency is controlled by the time con- 
stant CR. Because the two inverters are 
dissimilar and do not necessarily switch 

at 50% of VDD a mark -space ratio of 
unity cannot be guaranteed; but the 
prototype, which ran at switched fre- 
quencies of 10, 30 and 50Hz had almost 
equal on and off times. To obtain a 
modulated resistance characteristic, 
resistors RI and R2 are connected as 
shown. The resistance seen at the 
output terminals is then modulated 
between (121+ R2) and 121, at the fre- 
quency of the oscillator. 
D. K. Fryer, 
Hydraulics Research Station, 
Wallingford. 
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L.e.d. clip indicator 
The circuit seen here was devised as a 
simple and economical way of detecting 
the clipping point in audio amplifiers. 
The values shown are suitable for a 50W 
power amplifier. Transistor Tr1 is 
normally turned hard on, because of the 
d.c. potential at the output, and Tr2,, 
with the 1.e.d., are turned off. When the 
collector- emitter voltage of the lower 
output transistor approaches saturation 
(i.e. it drops below about 5V) Tr1 begins 
to turn off, C1 charges up through D1 
and the l.e.d. turns on. The attack time 
of the circuit is about 3ms, determined 
by R3 and C1, which approximates to the 
time taken by the ear to first detect 
clipping distortion in a good amplifier. 
The decay time of approximately 50ms is 
determined by C1 and R4 in parallel with 
3R5, where ß is the current gain of Tr2. 
50ms is long enough to make a single 
3ms overload transient visible but 
provides adequate resolution to detect 
more severe overloads where several 
pulses are clipped in rapid succession. 

Because the circuit is referenced to 
the negative power rail, the detection 
level is substantially independent of 
fluctuating supply voltages, hence the 
circuit works equally well for instan- 
taneous, music or continuous signals. 

Transistors Tr1 and Tr2 should have a 
voltage rating of at least 0.5 supply V for 
dual -rail amplifiers or at least supply V 
for single -rail amplifiers. With the last 
mentioned, Tr2 and the top of R3 must be 
connected to the positive power rail. 

If two indicators are used, one for the 
negative rail as shown plus one refer- 
enced to the positive rail using p -n -p 
transistors, the circuit can be used to 
detect short- circuited output transis- 
tors because one 1.e.d. will be 
permanently on. 
'J. Dawson & K. Northover, 
Cambridge. 
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Sequence generator for 
radio control 
This coder generates a sequence of 
pulses suitable for the blip- and -hold 
actuators used in radio control. During 
the stand -by period, the oscillator 
formed by NAND gate 1 runs contin- 
uously at a frequency of 0.5Hz which 
can be adjusted by altering C1 or Ri, and 
the four outputs from the 7490 are held 
at zero by the presence of 5 volts on pins 
2 and 3. If push- button A is depressed 
the voltage on pins 2 and 5 falls to zero 
and the 7490 is clocked by the negative 
edge of the oscillator waveform. When a 
level 1 appears at outputs A and C 

concurrently, transistor Trl will be 
forward biased and the output of NAND 
gate 2 will fall to zero. This will stop the 
oscillator and thus hold outputs A and C 
at 1. If the transmitter modulator is 
driven from output A the signal will 
consist of two blips of 1:1 mark space 
ratio by a continuous transmission until 
button A is released. On release of 
button A all outputs from the 7490 will 
again fall to zero. By suitable arrange- 
ment of switches and gates a multitude 
of blip- and -hold combinations can be 
achieved. 
G. D. Southern, 
Cronton, 
Nr Widnes. 
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Transmitter power amplifier 
design -4 
Conclusion of the practical circuit described in November; also 

different strip -line constructions 

by W. P. O'Reilly, M.Sc., M.I.E. E. 

The Plessey Company Ltd 

A spectrum analyser is extremely 
useful when the first ;prototype of a 
new design is being evaluated. The 
harmonic content of the output signal 
and any tendency for spurious or 
sub -harmonic instabilities under con- 
ditions of varying supply voltage, drive 
level or load mismatch may be moni- 
tored. 

In the design which has been 
described stability is ensured by careful 
supply line filter design and the use of 
low -Q base return chokes. This ensures 
that a low source impedance is pre- 
sented to the transistors at frequencies 
well below the operating band where 
the gain is much higher. Due to the 
inherent inductance of the low -value 
resistors R4 and Re very little gain at 
v.h.f. is sacrificed. 

Considering the amplifier's input/ 
output characteristic shown in Fig. 5 of 
the previous article, a saturated power 
approaching 25W is obtained for a total 
current consumption of 3.3A at 13.6V. 
This corresponds to an overall effi- 
ciency in excess of 50 %. The collector 
efficiency of the output stage is over 
75% when operating into a matched 
load. As with most mobile radio trans- 
mitters the possibility of a mismatched 
antenna must be considered. A proto- 
type amplifier has been operated for 
prolonged periods into both open and 
short circuit loads at 10, 12.5 and 14.5V 
supply without damage. The power 
transistors will only tolerate these 
stress levels if they are properly 
mounted on an adequate heatsink. The 
maximum safe drive level is 200mW. 
Excessive drive could damage the input 
device and will reduce the tolerance of 
the amplifier to load mismatch condi- 
tions. 

At full drive the input v.s.w.r. is 
typically 1.3:1 and, due to the Class B 
bias of the input stage, the input 
impedance does not vary rapidly when 
drive level is reduced as would be the 
case if a Class C design were employed. 
Second harmonic output is -35dB 
relative to the fundamental, while third 
and higher harmonics are below -60dB. 
These levels should not represent an 
interference hazard when an antenna 
matching filter is in use. It is normal to 

employ a bandpass filter common to 
both receive 'and transmit circuits and 
several suitable designs have been 
published.' 2 

When operated with the correct drive 
level and supply voltage a power 
amplifier of this type has a predicted 
mean - time - between - failure (m.t.b.f.) 
in excess of 100,000 hours. (More than 
ten years of continuous operation.) The 
amplifier is thus essentially free from 
routine maintenance. 

The power amplifier described makes 
use of microstrip transmission -lines. 
Other useful v.h.f. components can be 
made using strip -lines of different 
constructions and some of these will 
now be discussed. 

Tri -plate striplines 
Fig. 1 shows a transmission line consist- 
ing of a three layer sandwich in which 

dielectric 
Er 

perfectly conducting 
infinite planes 

(a) 

Fig. 1. Tri -plate stripline (a) ideal 
tri-plate line (b) practical realization. 

Fig. 2. Characteristic impedance of 
tri-plate striplines in p.t.f.e. /glass 
dielectric (cr, 2.5). 

i 
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the inner "live" conductor is equally 
spaced, by means of dielectric sheets, 
between two conducting earth planes. 
In this tri-plate structure the field is 
entirely contained within the dielectric 
and so, unlike the microstrip transmis- 
sion lines previously considered, a true 
transverse electromagnetic (t.e.m.) 
wave can exist on the tri -plate line. The 
guided wavelength, X, is no longer 
dependent upon the characteristic 
impedance of the line, but is simply 
related to the free -space wavelength, X 

by 

X/Ao=1/-Ver (1) 

where cr is the relative permittivity of 
the dielectric. The earth planes above 
and below a tri -plate stripline act to 
confine the field. As a result tri -plate is 
more suitable for filter applications 
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Fig. 3. Coupled transmission lines. 

conducting' earth planes 
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Fig. 4. Tri-plate coupling structures (a) 
edge coupling (b) broadside coupling. 
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requiring a high degree of stopband 
rejection. 

The characteristic impedance of a low' 
impedance tri -plate line in a dielectric of 
relative permittivity Er is given by 
reference three and is shown graphical- 
ly in Fig. 2 for two common dielectric 
layer thicknesses. Cross -reference to 
Fig. 7 in Part 2 of this series reveals that 
tri -plate conductors of a particular 
width yield a lower characteristic 
impedance than would be obtained with 
a similar width microstrip conductor. 
This and also the shorter guided wave- 
length in tri-plate structures tend to 
compensate for the increase in size and 
weight resulting from the extra layer of 
dielectric. Both microstrip and tri -plate 
striplines are used in modern communi- 
cations equipment, the choice for any 
particular application being determined 
by performance requirements. 

Coupled striplines 
Many v.h.f. components make use of 
the phenomenon of backward-wave 
directional coupling between striplines 
which are in close proximity to one 
another. Fig. 3 shows a pair of coupled 
transmission lines of length 1. The 
electrical length of the lines is given by 

A= girl /A (2) 

It can be shown that if all four ports are 
terminated in the system characteristic 
impedance, Z, the coupled voltage at 
port three is given by 

V3- V 
jksin0 

a- t v/1- kcos9 +jsin( ( 
3 

) 

The voltage at the output port on the 
main line is:- 

0-k2 
V 2- V 

1 V/1- kcosO +jsin() (4) 
In an ideal coupler no output appears 

at port four, which is termed the 
isolated port. In practice due to manu- 
facturing imperfections there is always 
a small output at port four, and the 
expression 201og (V3 /V4) is termed the 
directivity of the coupler (in dB). 
Constant k is the coupling factor, 
generally expressed in dB, and is related 
to the degree by which the characteris- 
tic impedance of one line is affected by 
the presence of the other. This inter -de- 
pendence is characterised in terms of 
the odd mode and even mode impe- 
dances, Zoe and Zoe, of the lines. Zoe is the 
impedance of one line when the adja- 
cent line is at the same potential but 
180° out of phase, and Zoe is the 
impedance of one line when both lines 
are at the same potential in phase and 
magnitude. The coupling factor and 
system characteristic impedance are 
related to the even and odd mode 
impedances by the relationships:- 

Zoe Z 
k 

OO 
(5) 

Z°= 
V ZoeZoo (6) 
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Once the required values of even and 
odd mode impedances are known the 
physical dimensions of a particular line 
structure may be calculated.4 

It can be seen from equations (3) and 
(4) that the coupling reaches a maxi- 
mum when the length of the coupled 
lines is an odd multiple of X /4. The 
phase difference between the outputs of 
the main line and coupled line is 90° at 
all frequencies. 

Two commonly used arrangements of 
tri-plate coupled striplines are shown in 
Fig. 4. The edge- coupled structure is 
suitable for coupling factors up to 10dB. 
For tighter coupling the spacing, s, 
becomes very small and presents man- 
ufacturing difficulties. The broadside 
coupling structure of Fig. 5 (b) is more 
suitable for producing close coupling 
such as in two -way equal power (3dB) 
dividers. 
Power measurements 
It has been seen that a directional 
coupler may be used to bleed off a 
sample of the signal flowing in one 
direction along a line. If a pair of similar 
couplers are connected with their main 
lines in series it is possible to monitor 
both the forward power component and 
reflected power component on the main 
line. Such an arrangement used in the 
output circuit of a transmitter can 
provide useful information both for 
tuning an antenna and for controlling 
the output power to a safe value for the 

A member of the Wireless World 
staff has made available a printed 
circuit board for the stripline r.f. 
power amplifier. The board, which 
measures approximately 23 X 1 1 cm 
is supplied roller- tinned and drilled. 
The one -off price is £4.50 inclusive. 
All cheques and postal orders should 
be made payable to M. R. Sagin and 
sent to 11 Villiers Road, London 
N W.2. 

particular value of load mismatch 
present. The net output power is simply 
the forward power less the reflected 
power. Thus if the coupling factors are 
accurately known this arrangement 
may be used to produce an accurate 
wattmeter. A dual directional coupler 
may also be used to measure reflection 
coefficient or v.s.w.r., since 

p=VRandv.s.w.r.- 
1+IPI 

VF 1-Ipl 
(7) 

The measurement of r.f. voltage 
involves the use of specialized equip- 
ment and so it is normal to employ diode 
detectors with the couplers. The d.c. 
output of the detectors may then be 
processed to provide Ip I and v.s.w.r. 
indications. Coupling factors of 
between 20dB and 40dB are suitable for 
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this application. Fig. 5 (a) shows the 
construction of a 23dB directional 
coupler suitable for use in the two - 
metre band. The characteristic impe- 
dance is 50 ohms. This coupler is 

manufactured from 0.8mm (1/32 inch) 
di -clad p.t .f.e. - glass material and uses 
edge coupling. The required dimensions 
are: conductor width, w = 1.10mm; 
conductor spacing, s = 0.70mm; con- 
ductor thickness, t = .071mm (2oz /sq. 
ft.); and length of coupled lines = 
370mm. 

The insertion loss of the coupler is 

approximately 0.2dB over the frequency 
band 100MHz to 200MHz. The directi- 
vity is mainly determined by the 
dimensional accuracy of the dielectric 
material and printed conductors. Fig. 5 

(b) shows the performance obtained 
from a prototype coupler made to this 
design. To modify the design for any 
other frequency band it is merely 
necessary to alter the length of the 
coupled lines using the formula:- 

47.5 

l` frequency in MHz 
metres (8) 

combining at v.h.f. 
When the required output power can- 
not be obtained from a single transistor 
the designer must consider combining 
the outputs of two or more transistors. 
Most v.h.f. amplifiers having output 

(a) 

nput 

3dB 

RB=Zo 

output 

amp 

RB =Zp 

amp 

( b ) 

Fig. 6. V.h. f. power dividers and 
combiners (a) Wilkinson three -way 
power divider (b) two -way 
divider /combiner using 3dB quadrature 
couplers (c) combining several 
amplifiers via trees of 3dB couplers. 
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x = 0 5mm holes for components 
0 = 1mm holes for 2 link through connections 

= 35mm holes for p.c.b. mounting 
OT =11mm holes for transistors 

Printed- circuit pattern and a view of the amplifier, showing the location of major 
components for the stripline, board. The pattern is approximately half- size -á 
full -size drawing can be obtained from this office. 

capability in excess of 100 watts make 
use of one of the following combining 
techniques. 

Parallel connection. Simply connecting 
r.f. power transistors directly in parallel 
is rarely successful. Unless the two 
devices are nearly identical in input 
impedance and current gain one tran- 
sistor will accept more than its share of 
the drive power. This causes its internal 
temperature to rise, thus lowering the . 
turn -on voltage, VBE, and increasing the 
conduction angle. As a result the input 
impedance and collector efficiency fall, 
causing extra heat dissipation and 
eventual failure. Extra stress is then 
imposed upon the surviving transistors 
so that it is not uncommon for all of the 
output devices to fail successively in 
circuits of this type. 

When parallel connection is used it is 
advisable to provide a separate match- 
ing network to the base of each 
transistor in order to help stabilise the 
drive power. If a relatively narrow 
bandwidth is required then drive stabi- 
lity may be greatly enhanced by 
designing base matching networks 
having electrical length X /4. As the 
input impedance of one device falls the 

impedance at the input to its matching 
network rises and accepts a smaller 
fraction of the available drive power. 
Wilkinson hybrid combiner. The n -way 
in -phase power divider /combiner 
devised by Wilkinson5 is a narrow band 
system using quarter wave transmis- 
skin lines. Fig. 6 (a) shows a three -way 
power divider of this type. The ballast 
resistors, RB, provide a high degree of 
isolation between the output ports at 
the centre frequency. The isolation and 
v.s.w.r. fall off to typically 20dB and 2:1 
respectively for frequencies 30% 
removed from the band centre. Varia- 
tions on this principle have been devised 
using multiple sections of transmission, 
line to obtain wider bandwidths. 

Wilkinson divider /combiners may be 
constructed using stripline techniques. 
The optimum line characteristic impe- 
dance is 

Z. = \/n . Rs (9) 
where Rs is the system characteristic 
impedance. If a large number of 
amplifier modules are to be combined it 
may be necessary to employ a system 
characteristic impedance lower than 50 
ohms so that the required matching line 
impedance can be realised in stripline 
form. 
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90° combiners. Two power transistors or 
amplifier modules may be combined 
using 3dB quadrature couplers as 
shown in Fig. 6(b). This combining 
system has the useful property that, 
provided the input impedance of the 
two amplifiers are nearly identical, a 
very low input v.s.w.r. is obtained at 
port 1. Any reflected power at ports 2 
and 3 is routed to the ballast resistor at 
port 4. By using matching networks 
which provide increasing v.s.w.r. to 
lower frequencies in the passband of the 
amplifier it is possible to remove the 
inherent gain /frequency slope of the 
transistors. Pitzalis 6 has determined 
element values for gain slope 
compensation networks of 4, 5 and 6dB 
per octave. 

The output impedance of a 3dB 
quadrature coupled amplifier usually 
has a v.s.w.r. of less than or equal to 
1.3 and provides an accurately matched 
source impedance for an antenna 
coupling network or output filter. This 
type of combiner provides typically 20 
to 30dB of isolation between the two 
amplifiers. Should a fault develop in one 
amplifier the surviving unit continues 
to drive a matched load provided the 
output and ballast ports are accurately 
terminated. 

Using coupled pairs of amplifiers as 
modules 2" amplifiers may be combined 
via a tree network of 3dB quadrature 
couplers as outlined in Fig. 6 (c). Typical 
combining efficiency of 95% per step 
can be obtained using commercially 
available stripline 3dB quadrature 
couplers. 

180° combiners. Push -pull operation of 
power transistors at v.h.f. demands 
accurate control of the phase charac- 
teristics of the phase -splitting networks 
which is difficult to achieve using 
conventional transformers. Transmis- 
sion -line transformers provide a means 
of obtaining the required accuracy at 
frequencies up to several hundred 
MHz.7 The conventional push -pull 
configuration does not provide isolation 
bètween the power transistors, but 180° 
hybrid combiners may be used to obtain 
the push -pull effect with its associated 
advantage of greatly reduced second 
harmonic output. The 180° combiner is 
essentially a 90 °, 3dB coupler with the 
addition of a fixéd 90° phase shifter in 
series with one output port. Isolation is 
at least as good as that obtained using 
quadrature couplers, but insertion loss, 
phase error and v.s.w.r. are usually 
significantly greater. 

Future developments 
It has not been possible in this brief 
series to cover all of the r.f. power 
amplifier design techniques in use 
today. The last few years have seen great 
improvements in frequency coverage, 
and power output capability of transis- 
tors. Recently introduced devices are 
much more rugged than the transistors 
of three or four years ago, so that now 
with careful design very high reliability 
may be achieved in cost -effective 
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mobile radio systems. The future will 
see further improvements in power -fre- 
quency capability of transistors which 
are presently at least 10dB below the 
theoretical limitation. For broadband 
applications some manufacturers are 
including part of the input matching 
circuitry inside the transistor package, 
and for some medium power 
requirements full input and output 
matching is included. This trend is likely 
to increase and, as high permeability 
materials - originally pioneered for 
microwave hybrid integrated circuits - 
become less expensive and more readily 
available, complete power amplifier 
chains may be available on a custom 
design basis. 

There is little reason to doubt that as 
manufacturing technology conquers 
present equipment requirements so the 
necessity for additional communication 
channel capacity will be Mother to the 
invention of new modulation processes 
which will present a challenge to the 
designers of radio equipment in the 
years ahead. 
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The author has asked us to point out 
that a correction is needed to Fig. 7 

published in Part .2 of this series 
(October issue). The upper curve of 
Zpvs. strip width has been plotted for air 
spaced microstrip and not for p.t.f.e. as 
stated in the text. The following co -or- 
dinates can be used from which the true 
p.t.f.e. curve can be plotted. 

Zn (ohms) width (mm) 
120 0.7 
80 2.0 
50 4.2 
25 11.0 

Transistors Tr2 and Tr3 in the com- 
ponents list of Part 3 in the November 
issue should be 2N5590 and 2N5591 
respectively and not 2N5990 and 2N5991 
as stated. Also Fig. 4(g) shows coaxial 
braid soldered to earth with a "pigtail" 
made prior to soldering instead of the 
braid soldered directly to earth as it 
should be to avoid degrading the v.s.w.r. 
of the coaxial to stripline transition. 
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6th. IEE - "Role of government in support of 
automation in the UK" by J. H. Major at 17.30 at 
Savoy Place, WC2. 

8th. IEE - 11th Appleton lecture on "limos- 
. pheres of dead stars and living galaxies by Prof. R. 

L F. Boyd at 17.30 at Savoy Place, WC2. 

9th. IEE - Colloquium on "Solid state transmit- 
ters for radar" at 11.00 at Savoy Place, WC2. 

13th. IEE /RTS - Colloquium on "Broadcast and 
wired Teletext systems - Ceefax, Oracle, Viewda- 
ta, at 10.00 at Savoy Place, WC2. 

14th. IEE /I.Phys. - One -day meeting on 
,"Integrated optics" at Imperial College, SW7. 

14th. IERE - Colloquium on "Current trends in 

surface acoustic waves" at 14.00 at 9 Bedford 
Square, WC I. 

14th. TEE - "Electronics as an aid to off -shore 
operations" by R. Nesbit at 17.30 at Savoy Place, 
WC2. 

15th. IEE - "Underwater remote controlled 
vehicles" by R. T. Holmes and R. M. Dunbar at 17.30 

at Savoy Pl., WC2. 

15th. IEE - Discussion on "Private telecom- 
munications networks - value for money ?" at 
17.30 at Savoy Place, WC2. 
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at Savoy Place, WC2. 
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Prof. P. B. Fellgett at 17.30 at Savoy Place, WC2. 

21st. IERE - Two lectures on "Security systems - intruder alarms" at 18.00 at 9 Bedford Square, 
WC 1. 

22nd. IEE - "Antistatic - active and passive 
methods for removal of static electricity" by Prof. 
A. W. Bright at 17.30 at Savoy Place, WC2. 

22nd. IERE - "Integrated injection logic - 
efficiency and versatility in solid state" by C. S. den 
Brinker at 18.00 at 9 Bedford Square, WC1. 

28th. IEE - Colloquium on "Stability theory and 
non -linear oscillations" at 10.30 at Savoy Place, 
WC2. 

28th. IERE /TEE Colloquium on "The impact of 
I.s.i. components on logic design" at 14.00 at 9 

Bedford Square, WC!. 

29th. IEE - Colloquium on "Pattern recognition - fact or fiction ?" at 14.30 at Savoy Place, WC2. 

ABERDEEN 
15th. IEE - "Understanding lasers" by M. Kears 

at 14.00 at Robert Gordon's Institute of Techno- 
logy. Schoolhill. 

ARBORFIELD 
22nd. IERE /IEE - "Recent developments in 

electro- chemical energy storage devices" by Prof. 
P. Dunn at 19.30 at the Lecture Theatre, School of 
Electronic Engineering, REME, Arborfield, Berks. 

BELFAST 
13th IEE - "The metallurgy and application of 

solder" by Peter King at 18.30 at Ashby Institute. 

BIRMINGHAM 
5th. IEE - "Public radio 'phone services in the 

UK" by P. J. Linney at 18.00 at Rm S(Ù31, Sumpner 
Building, University of Aston, Gosta Green. 

21st. IEE - "Engineering starts in the schools - 
implications for manpower planning" by G. B. 
Harrison at 18.15 at Sumpner Building, University 
of Aston. 

22nd. RTS /IERE - "Radio Communications" by 
Prof. W. Gosling at 19.00 at Birmingham University. 

26th. IEE - Faraday lecture on "The entertain- 
ing electron" by F. H. Steele in the evening at the 
Town Hall. 

27th. IEE - Faraday lecture on "The entertain- 
ing electron" by F. H. Steele in the morning, 
afternoon and evening at the Town Hall. 
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BLANDFORD 
21st. IEE - "Assessment is more difficult than it 

looks" by P. McVey at 18.30 at School of Signals, 
Blandford Camp. 

CAMBRIDGE 
29th. IERE /IEE - "Tropospheric scatter com- 

munications" by B. S. Skingley at 18.00 at the 
University Engineering Laboratories, Trumpington 
Street. 

CARLISLE 
13th. IEE - "My Dear Watson" by G. Phillips at 

19.00 at Carlisle Technical College, Victoria, 
Carlisle. 

CHATHAM 
21st. IERE - "Managing your P's and Q's" (P = 

profit, Q = Quality) by P. Daisley at 19.00 at 
Medway and Maidstone College of Technology, 
Maidstone Read. 

CHELMSFORD 
14th IEE/IERE - "Charge coupled devices" by 

D. J. Burt at 18.30 at the King Edward VI Grammar 
School, Broomfield Road. 

CREWE 
12th IEE - "Stereophonic and ambisonic 

reproduction of sound" by Prof. P. B. Fellgett at 
19.00 at MANWEB. Crewe. 

DERBY 
6th. IEE - "Signal processing using surface 

acoustic wave and charge coupled devices" by J. H. 
Collins at 19.00 at Main Lecture Theatre, Derby 
College of Art and Technology. 

DUBLIN 
15th. IEE - "'The RTE Tullamore high power m.f. 

transmitting station" by M. J. C. Curley and P. 

Doyle at 18.00 at Physics Theatre, Trinity College. 

DUNDEE 
27th. IEE - "Electronic calculators" by Dr 

Priestland at 19.30 at Ewing Building, The 
University, Dundee. 

EASTBOURNE 
20th. IEE /CE1 - "Choice and use of calculators" 

by D. W. Glover at 18.30 at SEEBoard, Westlords, 
Willingdon Road. 

EDINBURGH 
6th. IEE - "North sea oil telecommunications" 

by W. N. Lang at 18.00 at SSEB Offices, George 
Street. 

22nd. IEE - "Liquid crystals" by Prof. Davies at 
18.00 at King's Building, Edinburgh University, 
Mayfield Road. 

EVESHAM 
12th IEE /IERE - "Air traffic control in the 

vicinity of a major airport" by S. Ratcliffe at 19.30 at 
BBC Club, High Street. 

HATFIELD 
7th. IERE - Colloquium on "Contemporary 

teaching of electronics" at 10.00 at Hatfield 
Polytechnic. 

14th. IERE - "A look at classical and modern 
control theory" by P. Murdoch at 19.45 at Hatfield 
Polytechnic. 

HULL 
21st. IEETE - "TEC - The introduction of new 

course structures for technician education" by J. 
W. M. McKain at 1930 at Ernest Bullock Lecture 
Theatre, College of Technology, Queens Gardens. 

LEEDS 
6th. IEE - "My Dear Watson" by Dr D. N. S. 

Peach at 18.30 at Leeds University. 

LIVERPOOL 
6th. IEE - "Electronics in crime prevention" by 

G. Philips at 18.30 at the Dept. of Electrical 
Engineering, Liverpool University. 

21st. IEE/I Mech.E - "Ergonomics" by P. 
Crawley at 18.30 at The Polytechnic, Byrom Street. 

Meetings continued on page 46 



World of 
Amiteur 
Radio 

Outlook costly 
The effects of inflation and 25% VAT 
Continue to hoist the costs bf operating 
an amateur radio station. The Home 
Office has proposed a 60% rise in all fees 
for standard radio licences (other than 
broadcast reception) with effect from 
December 1, 1975. This includes all 
amateur and model radio control 
licences, taking the basic annual fee for 
a Class A or B amateur licence in the UK 
from £3 to £4.80. The Home Office states 
that the income from the former fees no 
longer covers costs of issue and admin- 
istration. Combined total of Class A and 
B licences recently passed the 21,000 
mark. The RSGB is similarly proposing 
to raise its subscriptions by a roughly 
similar percentage in an attempt to 
offset the £18,000 deficit in 1973 -74. 

Attendance at the recent Leicester 
amateur exhibition appears to have 
been a little lower than in 1974 and a 
general comment was the effect of 25% 
VAT on equipment prices. 

As an educational and scientific 
hobby, however, the costs of amateur 
radio remain very much what the 
individual enthusiast wishes to make 
them. 

Satellite plans 
With the highly successful and long 
living Oscars 6 and 7 still continuing to 
provide amateurs throughout the world 
with active transposers for 144/28 MHz 
and 432/144 MHz operation, the various 
"AMSAT" groups in a number of 
countries, including the UK, are plan- 
ning ahead for a new phase of opera- 
tions. 

AMSAT -UK, for example, is hoping 
to provide the first British amateur -built 
equipment for an Oscar in the form of a 
21/28 MHz repeater which, if success- 
ful, will provide the first "all -h.f." 
activity in the Oscar series. 

It is also hoped that the next Oscar 
may be replaced in either a synchronous 
or highly elliptical orbit (i.e. as used in 
the Russian Molniya satellites) and so 
would be capable improved 
coverage over long periods of time,. 
although at the cost of much greater 
path losses. With a possible launch date 

around mid -1978, the next Oscar is 
expected to be equipped with high - 
power transponders for the 145.9 and 
435.1 MHz bands. German, Canadian 
and Australian groups are all co -oper- 
ating with the Americans in planning 
for this new phase. 

The recent RSGB meeting on AMSAT 
activities included an interesting 
account of the building and operation of 
the Oscar 6 ground control station that 
has been working since last February at 
the University of Surrey, Guildford, and 
plays an important role in conserving 
the state of batteries on board the 
satellite. An ambitious new Oscar 
communications and control station is 
currently being built there involving the 
use of an ex -ASWE tracking dish which, 
although weighing several tons, is being 
installed on the roof of one of the 
university buildings. 

Television topics 
The first slow -scan television conven- 
tion at Aston University brought over 
100 s.s.t.v. enthusiasts to Birmingham in 
this specialised field of amateur radio. 
Highlights included the keyboard s.s.t.v. 
character generators of Richard Thur- 
low, G3WW and Keith Clarke, G3KRC; 
four fast -to -slow scan converters; a 
flying spot scanner built by R. G. 
Dobdinson, G3RGD and the extremely 
interesting slow -to -fast converter by 
Volker Wrasse, DL2RZ which allows 
s.s.t.v. pictures to be displayed on 
conventional television receivers - 
thus helping to bridge the gap between 
slow scan and "normal" television 
enthusiasts. This German amateur from 
Keil "stole the show" with frozen s.s.t.v. 
pictures displayed on 9 and 16 -inch 
monitors, and Richard Thurlow is one of 
those who believe that after seeing this 
form of presentation "s.s.t.v. can never 
be the same again" though the neces- 
sary electronic storage is expensive at 
present, with a requirement for some 64 
type 1404 ics costing some £5 each. 

John Wood, G6AH /T, adds some 
additional calls to the November list of 
active 70cm amateur tv transmitters: 
G6NOX/T Saffron Walden; G6AMB /T 
Manchester; G6AAD /T Newcastle - 
under -Lyne; and F5VA. Several enthu- 
siasts are anxious to establish a recog- 
nised "calling frequency" on 144MHz as 
a preliminary meeting point for both 
fast- and slow -scan enthusiasts. Sug- 
gestions have included 144.23 and 144.75 
MHz. Membership secretary of the 
British Amateur Television Club is now 
Brian Summers, G6AJU /T, 13 Church 
Street, Gainsborough, Lincs (telephone 
3940). 

On the bands 
A tune across 3.5MHz on November 1 

unexpectedly brought in GB2BP on 
Platform C in the Forties Field, 110 miles 
east of Scotland. This was the first 
amateur radio operation from a North 
Sea oil rig as part of the celebrations 
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marking the official start of oil flowing 
ashore. The size of the rig permitted the 
use of a vertical half -wave aerial on 
3.5MHz and the international nature of 
these oil fields was underlined by the 
fact that the operation on GB2BP was 
G5APC /W5WC who doubtless learned 
the oil business in Texas! 

The long and intense "tropo" opening 
over the last weekend in October 
resulted in enormous numbers of 144 
and 432 MHz contacts at distances up to 
about 1500km with ducts extending 
from Sweden in the north to Switzer- 
land in the south; for example Scottish 
amateurs were able to work into 
Poland, Czechoslovakia and possibly 
for the first time Switzerland. 

For many years one of the 
outstanding amateur signals from An- 
gola has been those of Joao Chaves, 
CREAI and it was painful to read in the 
South African Radio -ZS a letter from 
the 66- year -old amateur enquiring 
about possible work thère - one of the 
many amateurs caught up in political 
turmoil that has greatly reduced the 
number of amateurs operating in the 
African continent. 

The annual Top Band transatlantic 
tests, with emphasis on "first- time" 
contacts across the Atlantic on 1.8MHz, 
began this season on November 16 and 
the other dates are December 21, 
January 11 and February 8 with times of 
0500 to 0730 GMT. 

President 1976 
To be formally installed as the 1976 
president of the Radio Society of Great 
Britain on January 23 at Edgbaston, 
Birmingham is Dr E. J. Allaway, MB, 
ChB, MRCS, LRCP, G3FKM. 

John Allaway is thus one of those 
whose hobby of amateur radio is 
something entirely apart from his 
profession and who has no qualms in 
showing clearly that he is keenly 
interested in such traditional amateur 
radio pursuits as h.f. operation, "dx 
chasing" and awards and certificates. His 
year as president is his 30th year as a 
member of the Society and his licence 
dates from 1949. He is a member of the 
First Class Operators Club, the Certifi- 
cate Hunters Club and the International 
Short Wave League. 

Dr Allawày seems destined to be a 
well -liked, well- respected president 
though it will surely tax his own 
professional skills to help cure the poor 
health of the Society's finances which 
are currently so strained, in spite of a 
membership which now exceeds IMO:- 

In brief 
American amateurs are facing a marked 
increase in the difficulties of buying 
one -off components specified for con- 
structional projects, with firms ̀ impos- 
ing "minimum- billing fees" and claim- 
ing that the amateur component market 
is "too miniscule to warrant stocking 
specialised small parts." 

PAT HAWKER, G3VA 



Current Dumping 
Strom Ablade 

Asservissement des étages générateurs de courant 
Stroomtoelevering 

Whatever 
the language, 
"Current Dumping" 
is a term that is 
rapidly becoming familiar 
to audio engineers and hi -fi 
enthusiasts. 
To the engineer it means an end 
to such problems as crossover, cross- 
over distortion, quiescent current 
adjustment, thermal tracking and 
transistor matching. 
To the hi -fi enthusiast it means an 

absolutely predictable and 
impeccable performance which 

cannot change with time. 
Current dumping is another QUAD 
development. 
Detains from your nearest QUAD 
retailer or write directly to Dept. WW 
Acojstical Manufacturing Co. Ltd., 
Huntingdon, Cambs., PE18 7DB. 

QUAD 
for the closest approach to the original sound' 

QUAD is a Registered Trade Mark 

WW 018 -FOR FURTHER DETAILS 
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Now...the most exciting Sinclair kit ever 

The Black Watch kit 
At £17.95, it's 
*practical- easily built by 
anyone in an evening's 
straightforward assembly. 

*complete -right down to 
strap and batteries. 

*guaranteed. A correctly - 
assembled watch is 
guaranteed for a year. It 
works as soon as you put the 
batteries in. On a built watch 
we guarantee an accuracy 
within a second a day -but 
building it yourself you maybe 
able to adjust the trimmer to 
achieve an accuracy within a 
second a week. 

The Black Watch by Sinclair is unique. 

Controlled by a quartz crystal... 
powered by two hearing aid 
batteries... using bright red LEDs to 
show hours and minutes and 
minutes and seconds... it's also 
styled in the cool prestige Sinclair 
fashion: no knobs, no buttons, 
no flash. 
The Black Watch kit is unique, 
too. It's rational -Sinclair have 
reduced the separate 
components tojustfour. 
It's simple- anybody who can 

use a soldering iron can 
assemble a Black Watch without 

difficulty. From opening the kit to 
wearing the watch is a couple of 

hours' work. 

The special features of The Black Watch 
Smooth, chunky, matt -black case, 
with black strap. (Black stainless - 
steel bracelet available as extra - 
see order form.) 

Large, bright, red display - easily read 
at night. 
Touch -and-see case - 
no unprofessional buttons. 

Runs on two hearing -aid batteries 
(supplied). Change your batteries 
yourself -no expensive jeweller's 
service. 
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The Black Watch -using the unique 
Sinclair- designed state -of- the -art IC. 
The chip... 
The heart of the Black Watch is a 
unique IC designed by Sinclair and 
custom -built for them using 
state -of- the -art technology - 
integrated injection logic. 

This chip of silicon measures only 
3 mm x 3 mm and contains over 
2000 transistors.The circuit includes 

a) reference oscillator 
b) divider chain 
c) decoder circuits 
d) display inhibit circuits 
e) display driving circuits. 

The chip is totally designed and 
manufactured in the UK, and is 
the first design to incorporate 
all circuitry for a digital 
watch on a single chip. 

...and how it works 
A crystal -controlled reference is used 
to drive a chain of 15 binary dividers 
which reduce the frequency from 
32,768 Hz to 1 Hz.This accurate 
signal is then counted into units of 
seconds, minutes, and hours, and on 
request the stored information is 
processed by the decoders and 
display drivers to feed the four 
7- segment LED displays. When the 
display is not in operation, special 
power- saving circuits on the chip 
reduce current consumption to only 
a few microamps. 

LED display 

Take advantage of this no- risks, 
money -back offer today! 
The Sinclair Black Watch is fully 
guaranteed. Return your kit within 
10 days and we'll refund your money 
without question. All parts are tested 
and checked before despatch - 
and correctly -assembled watches 
are guaranteed for one year. 
Simply fill in the FREEPOST order 
form and post it- today! 

Price in kit form: £17.95 (inc. black 
strap, VAT, p &p). 

sinlair 
Sinclair Radionics Ltd, 
London Road, St Ives, 
Huntingdon, Cambs., PE174HJ. 
Tel: St Ives (0480) 64646. 
Reg. no 699483 England. VAT Reg. no 213 8170 88 

Complete kit 

£17.95! 
The kit contains 
1. printed circuit board 
2. unigJE Sinclair- designed IC 

3. encapsulated quartz crystal 
4. trimmer 
5. capactor 
6. LED display 
7. 2 -part -rase with window in 

posi:icn 
8. batteries 
9. battery -clip 
10. black strap (black stainless - 

steel bracelet optional extra- 
see oder form) 

11. full instructions for building 
and use. 

All you F rc.vide is a fine soldering 
iro land apair of cutters. If you've 
any queries or problems in building, 
ring or wri :e to the Sinclair service 
de Dartment for help. 

Quartz crystal 

2000 -transistor silicon integrated circuit 

To: Sinclair Radionics Ltd, FREEPOST, St Ives, Huntingdon, Cambs., PE174BR. 

Please send me 

(qty) Sinclair Black Watch 
kit(s) at £17.95 (inc. black 
strap, VAT, p &p). 

(qty) black stainless -steel 
bracelet(s) at £2.00 
(inc. VAT, p &p). 

Name 

Total £ 

I enclose cheque for £ 
made out to Sinclair Radionics Ltd 
and crossed. 
* Please debiî my `Barclaycard /Access/ 
American Express account number 

Address 

wwi 

Please print. FREEPOST -no stamp required. *Delete as required 
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Now ready! 
A new line of VHF tetrodes with PYROBLOC® grids... 

for super- reliable FM -radio transmitters 
3 kW to 30 kW of output power. 

Only one power tetrode needed. 
Direct solid -state drive for the output stage. 

With a big extra plus: THOMSON -CSF's own RF line- circuit designs for optimum overall 
amplifier performance and reliability! 

TNOMSON-CSF 
THOMSON -CSF ELECTRONIC TUBES LTD 

RINGWAY HOUSE / BELL ROAD / DANESHILL / BASINGSTOKE RG24 00G / TEL (0256) 29155 / TELEX 84 9171 

WW-005 FOR FURTHER DETAILS 
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Electronic circuit calculations 
simplified 
6 -- LC circuits 

by S. W. Amos, B.Sc., M.I.E.E. 

The resonance frequency fo of an LC 
circuit, whether parallel- connected as 
in Fig. 1(a) or series -connected as in Fig. 
1(b), is given by the well -known 
expression 

fo= 2i V(LC) 

In this form the expression is suitable 
for calculating fo by direct substitution 
of numerical values for L and C. 
Problems of this type occur: for example 
it can happen, in designing a circuit, 
that an inductor and a capacitor are 
accidentally connected in series or in 
parallel. It is important then to know 
the resonance frequency of the corn - 
bination because the low or high 
resistance presented by the LC circuit at 
resonance could have a great effect 
(beneficial or disadvantageous) on the 
performance of the circuit. 

Knowing L and C we could determine 
fo quite readily by the use of abacs, but 
in this series we are concerned only 
with arithmetical methods such as 
direct substitution in the expression for 
fo. As an example of such a calculation 
let us suppose that in an attempt to 
build a very small medium -wave 
receiver, a tuning capacitor of 100pF 
maximum capacitance is chosen 
together with an inductor of 800µH 
(taken from a 465kHz i.f. transformer 
possibly). The problem is to calculate 
the maximum and minimum extremes 
of the waveband likely to be achieved 
with this combination. We can estimate 
the effective total minimum capaci- 
tance as 20pF, made up of contributions 
from the tuning capacitor, coil self - 
capacitance and strays. The maximum 
capacitance we can take as 110pF. For 
the minimum capacitance direct substi- 
tution in the expression for resonance 
frequency gives 

1 

1 

fo¡6.284x x/(800x 10"6 x20x 10-'2) 
Hz 

= 1.26MHz 

somewhat short of the 1.6MHz hoped 
for. The determination of the other 
tuning limit is carried out later. 

The above calculation was hardly 

simple but fortunately needs to be done 
only rarely: there are simpler methods 
which do not require direct substitution 
in the expression for f0. These methods 
depend on two observations which can 
be deduced from the expression. The 
first is that if C is fixed, the resonance 
frequency is inversely proportional to 
the square root of the inductance. This 
can also be expressed by saying that the 
inductance is inversely proportional to 
the square of the frequency, e.g. if the 
inductance is quadrupled the resonance 
frequency is halved. The second obser- 
vation is that, for a given inductance, 
the resonance frequency is inversely 
proportional to the square root of the 
capacitance: that is to say the capaci- 
tance is inversely proportional to the 
square of the frequency, e.g. if the 
capacitance is reduced to one quarter of 
its former value the resonance fre- 
quency is doubled. 

The simpler method of calculating f, 
requires a knowledge of the resonance 
frequency for particular values of L and 
C. A convenient result to know is that if 
L =100µH and C= 100pF, the resonance 
frequency is 1.6MHz. This can readily be 
checked by direct substitution in the 
expression for f0. 

As a numerical example we will 
complete the calculation started above: 
the problem now is to determine the 
resonance frequency for a circuit in 
which L =800µH and C= 110pF. We 
know that if L =100µH and C= 100pF 
the resonance frequency is 1.6MHz. 
Frequency is inversely proportional to 

Fig. 1. Forgiven values of L and C' 
parallel- connected circuits (a) and 
series- connected circuits (b) have the 
same resonance freqency. 

the square root of inductance and to the 
square root of capacitance: thus the 
required value of f,, is given by 

100 100 
1.6x 

110x 
)MHz= 537kHz 

very near the required value. But there 
is difficulty, as shown above, in achiev- 
ing the desired high- frequency extreme 
of the medium waveband unless the 
minimum capacitance in the circuit can 
be reduced. 

The problem of calculating the 
resonance frequency for given values of 
L and C is, however, not so frequently 
encountered as that of calculating the 
value of C needed to tune a given value 
of L to a particular frequency (or alter- 
natively of calculating the value of L, 
needed to tune a given value of C to a 
particular frequency). Such calcula- 
tions could, of course, be performed by 
recasting the above expression for f0 so 
as to give an expression for C (or L) and 
by substituting numerical values in this. 
It is, however, simpler to make use of 
the observation that inductance and 
capacitance are inversely proportional 
to the square of resonance frequency. 

As a numerical example, suppose we 
wish to use a medium -wave tuning 
inductor of 160µH in an i.f. wavetrap in 
the aerial circuit of a receiver. What 
value of tuning capacitance is required 
for resonance at 465kHz? 

We can begin with the same basic 
statement as before. If L =100µH and 
C= 100pF, fo = 1.6MHz. Capacitance is 
inversely proportional to inductance 
and to the square of the frequency. 
Therefore the required value of C is 
given by 

C =100x 100 
1.6 s 

740pF 
160 

x 

Reactance method. There is an alterna- 
tive method of calculating values of L 

and C which can sometimes be useful. 
This makes use of the fact that at the 
resonance frequency of an LC circuit, 
the inductive and capacitive reactances 
are equal. Thus if we know or can 
calculate the reactance of an inductor at 
the resonance frequency, the required C 
value is that which has the same value 
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of reactance at the resonance fre- 
quency. To use this method it is 
necessary to know or to calculate 
reactance. Calculation is possible by 
numerical substitution in the expres- 
sions 

inductive reactance =2IrfL 
and 

1 

capacitive reactance - 
2irfC 

It is however simpler and more 
convenient to calculate reactance from 
a knowledge of its value for a particular 
inductance (or capacitance) at a parti- 
cular frequency. Useful results to 
remember are that an inductor of 100µH 
has a reactance of 628 ohms at 1MHz 
(and that inductive reactance is directly 
proportional to inductance and to 
frequency) and that a capacitor of 
100pF has a reactance of 1.6 kilohms at 
1MHz (and that capacitive reactance is 
inversely proportional to capacitance 
and to frequency). 

The relationship between reactance 
and resonance is well illustrated in the 
circuit diagram of Fig. 2. This represents 
the frequency changer of an f.m. 
receiver. The transistor is d.c. stabilised 
by the potential divider RI R2 and 
emitter resistor R3. The circuit is 
basically that of a Colpitts oscillator (C3 
and C4 being the two fundamental 
capacitors and C3 being the tuning 
capacitor). To enable C3 to be ganged 
with other tuning capacitors, the mov- 
ing vanes of C3 must be earthed. Thus 
the transistor base must also be earthed. 
Clearly therefore the emitter cannot 
also be earthed and the inductor L2 is 
introduced into the emitter circuit to 
permit r.f. signals at the emitter. An 
advantage of including LZ is that the 
emitter now becomes a convenient 
point at which the signal- frequency 
input can be applied to the transistor. L3 
is the primary winding of an i.f. 
transformer and this cannot be tuned by 
the usual parallel- connected capacitor 
because such a capacitor would decou- 

ple the collector at r.f., so preventing 
oscillation. Instead therefore the tuning 
capacitor (C5) is connected between 
collector and earth via L1 which has 
negligible reactance at the intermediate 
frequency. 

This circuit is a good example of the 
possibility mentioned earlier, that of, 
forming an LC circuit by accident, for L2 
and C7 constitute an unintentional 
series -connected resonant pair in the 
emitter circuit. The negative feedback 
introduced by these components will 
seriously reduce the conversion gain of 
the transistor if L2 and C7 have any net 
reactance at the intermediate fre- 
quency. Such feedback can be avoided, 
however, by making 1.2 and C7 resonate 
at the intermediate frequency and the 
problem is to calculate suitable values 
for these two components. 

First decide a value for C7. To 
minimise feedback the reactance of C7 
at the oscillation frequency must be 
small compared with the emitter a.c. 
resistance of the transistor. A likely 
value for the emitter a.c. resistance is 25 
ohms and thus the reactance should 
ideally not exceed 2 ohms at 100MHz. 
We know that 100pF has a reactance of 
1.6 kilohms at 1MHz, and thus of 16 
ohms at 100MHz. C7 could hence be 
1000pF which has a reactance of 1.6 
ohms at 100MHz. As C7 must resonate 
with LZ at the intermediate frequency 
we also need to know its reactance at 
10.7MHz; this is equal to 1.6x100/10.7 
about 15 ohms. Thus the reactance of LZ 

must also be 15 ohms at 10.7MHz. We 
know that an inductance of 100µH has a 
reactance of 628 ohms at 1MHz and thus 
the required value of LZ is given by 

13 =100x 15 x 1 = 0.23µH 
628 10.7 

The reactance of La at 100MHz will be 
nearly ten times the value at 10.7MHz 

Fig. 2. A v.h.f. self -oscillating mixer 
circuit. The calculations of values for 
L2 and C7 are discussed in the text. 

Fig. 3. A parallel -tuned circuit damped 
by a parallel resistor R. 

and will be thus approximately 150 
ohms, many times the emitter a.c. 
resistance of the transistor and this is 
the required condition. 

Bandwidth of single tuned circuits. 
Bandwidth is often stated as the range 
of frequency between the points at 
which the response is 3dB down, and for 
a single tuned circuit the bandwidth is 
simply related to the Q factor of the 
inductor thus 

bandwidth = 
Q 

where fo is the centre frequency. For an 
inductor with Q =100 tuned to 465kHz 
the bandwidth is 4.65kHz and if there 
are three such circuits in the i.f. 
amplifier of a medium -wave receiver 
the response is 9dB down at 4.65kHz 
bandwidth i.e. at 2.325kHz from the 
centre frequency. This represents a 
serious loss in high- frequency audio 
response due to sideband cutting in the 
i.f. amplifier and the effect may be 
reduced by damping each tuned circuit 
by a parallel- connected resistor as 
shown in Fig. 3. Suppose we decide that 
the loss of 9dB can be accepted at 5kHz. 
Then the bandwidth of each tuned 
circuit is 10kHz and the Q value 
required for each inductor is 46.5. What 
value of parallel resistance is required to 
reduce the natural Q of 100 effectively 
to 46.5? If we knew the dynamic 
resistance of the undamped LC circuit 
at 465kHz the problem is a simple one of 
two resistances in parallel. The dynamic 
resistance Rd of an LC circuit is given by 

Rd = reactance of L (or C) x Q 

We are more likely to know the 
capacitance of C than the inductance of 
L so, to pursue this numerical example, 
let us assume that C is 200pF. This has a 
reactance of 1700 ohms at 465kHz and 
thus the undamped dynamic resistance 
is 1700x100, i.e. 170 kilohms. The 
required, damped, valúe of dynamic 
resistance is given by 1700 x 46.5 which 
is approximately 80 kilohms. From Part 
1 we can now calculate the required 
value of damping resistor thus: 

product of damped and undamped 
R- dynamic resistances 

difference between damped and 
undamped dynamic resistances 
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170k x 80k 
170k -80k 

=150 kilohms 

In a practical circuit there is no need to 
add a parallel resistor as indicated in 
Fig. 3 to achieve the required band- 
width. Bipolar transistors have a low 
input resistance and this can be used to 
provide the required damping. For a 
mean emitter current of 1mA, a bipolar 
transistor has typically an input resis- 
tance of 2000 ohms. If the base of the 
transistor is connected to a tapping 
point on the inductor, as shown in Fig. 4, 

the required Q value can be achieved by 
correct positioning of the tapping point. 
For the example in question we need the 
effect of a parallel resistance of 150,000 
ohms and we have an input resistance 
of 2000 ohms. The position of the 
tapping point should be such that there 
is a turns ratio between the whole coil 
and that part presented to the transistor 
of n:1 where 

50,000 

n V 

/150,000 

2,000 

= 8.7 

Thus if the inductor has 150 turns, then 
the tapping point should be 150/8.7, i.e. 
17 turns from one end. 

It is alternatively possible to use a 
capacitive tapping instead of an 
inductive one. To do this the tuning 
capacitance of 200pF is made up of two 
capacitors in series, the ratio of the two 
being chosen to give the step -down 
ratio necessary to provide the required 
damping. The method of calculating the 
values of the two capacitors was given 
in Part 3. 

In this calculation it was assumed 
that there is no contribution to the 
damping from the collector circuit of 
the transistor preceding the tuned 
circuit. This is normally justified 
because it is common practice to 
connect the tuned circuit to the preced- 
ing transistor via a coupling coil or a 
tapping point chosen to present the 
transistor with a resistance equal to its 
optimum load resistance. The collector 
a.c. resistance of the transistor is 
usually very large compared with the 
optimum load so that damping of the 
tuned circuit is negligible. The position 
of the tapping point can be calculated in 
the following manner. 

As shown in Part 1 the optimum load 
resistance is given by 

collector voltage swing available 
collector current swing available 

and for a transistor with a 9V supply 
and a mean emitter current of 1 mA is 
approximately 7000 ohms.* To present 
the transistor with this value of resis- 
tance the position of the collector 

2V being assumed lost across the emitter resistor 
and the base- emitter junction of the transistor. 

Fig. 5. Method of matching the input 
resistance of a transistor to the 
optimum load of the preceding 
transistor via an LC circuit and of 
obtaining a desired working Q value. 

Fig. 4. Dampú:ng of a parallel -tuned 
circuit by the input resistance of a 
bipolar transistor. 

tapping point must be such that the 
turns ratio between the winding pre- 
sented to the collector circuit and that 
presented to the base circuit of the 
following transistor is n:1 where 

n= 
G1000 =V3.5=1.87 

The base winding has 17 turns and thus 
the collector winding must have 
17 x 1.87, i.e. 32 turns. Thus the circuit 
can take the form shown simplified in 
Fig. 5. The collector circuit could 
alternatively be connected to a separate 
winding of 32 turns closely coupled to 
the tuning inductor. 

There is an alternative solution to the 
problem of obtaining a required Q value 
using a given value of damping resis- 
tance. This is to connect the resistor 
across the tuned circuit, as shown in 
Fig. 3, and to choose the values of L and 
C so that: 

(a) they tune to the required centre 
frequency 

(b) the required Q value is obtained. 
We can illustrate the method by a 
numerical example on the i.f. circuit for 
a 625 -line television receiver. The 
standard centre frequency is 36.5MHz 
and the bandwidth (to include the 
vision and accompanying sound chan- 
nel) is required to be 6MHz. Thus we 
have 

centre frequency 36.5 
Q bandwidth 6 = 6.1. 

Practical undamped Q values are likely 
to be very large compared with this. 
Therefore practical values of undamped 
dynamic resistance are likely to be very 
large compared with the damped value. 
When a high -value resistor is connected 

in parallel with a low -value resistor, the 
net resistance is slightly less than that 
of the low -value resistor and, with little 
error, can be taken as equal to the 
low -value resistor. Thus the damped 
value of the dynamic resistance can be 
taken as equal to the external damping 
resistor, i.e. 2000 ohms. Now we know 
that 

dynamic resistance = inductive or capa- 
citive reactance x Q 
and this gives 

inductive or capacitive reactance 

dynamic resistance 
Q 

Substituting the numerical values appro- 
priate to our example 
inductive or capacitive reactance 

2000 
= 

6.1 

= 328 ohms 

The problem now is to determine the L 

and C values which have a reactance of 
328 ohms at 36.5MHz. The method of 
doing this has already been described; 
the results are: 

L =1.43µH 
C= 13.3pF. 

Bandwidth of two coupled circuits. A 

better approximation to the ideal 
square -topped frequency response can 
be obtained from two similar coupled 
LC circuits tuned to the same frequency 
and many receivers incorporate such 
pairs of LC circuits in the i.f. amplifier. 
The shape of the frequency response of 
such a pair is determined by the degree 
of coupling between them and this is 

measured by the coupling coefficient k, 
defined as M/L if the coupling is 
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fo 

FREQUENCY -> 

Fig. 7. Two simple methods of coupling 
two tuned circuits (a) by shunt 
capacitance and (b) by series 
capacitance. 

Fig. 6. Illustrating the response of a 
pair of overcoupled tuned circuits. 

(a) 

achieved, as in i.f. transformers, by 
mutual inductance between the coils. 
For a signal injected into one of the 
tuned circuits, maximum response is 
obtained from the other when k =1 /Q, 
known as critical coupling. The fre- 
quency response is also the flattest for 
critical coupling. If k is less than critical 
the response is low and is single -peaked. 
If k is greater than critical the response 
has two peaks of equal height, the 
frequency separation between them 
being approximately kfo. Values of k 
slightly greater than critical are often 
employed in i.f. circuits and for such 
values the passband can be taken as 
V2kfo as indicated in Fig. 6. 

There are many ways of coupling 
coils to achieve the response of Fig. 6, 
and for a number of these there is a 
simple expression for the coupling 
coefficient so that it is easy to achieve a 
desired value of passband. Two cou- 
pling methods are shown in Fig. 7: at (a) 
coupling is achieved by a common 
shunt capacitor CI and at (b) by a 
common series capacitor C2. For circuit 
(a) the coupling coefficient is given 
approximately by 

k 
CI 

and for circuit (b) 

k = 
As a numerical example we will 
consider the design of a pair of coupled 

coils for use in the i.f. stage of an f.m. 
receiver. The standard centre frequency 
is 10.7MHz and the bandwidth required 
is 200kHz. Thus from Fig. 6 we have 

k 
bandwidth 0.2 

V2f0 x 10.7 - 0.013 

If we assume the tuning capacitors to be 
200pF then we have, for shunt- capaci- 
tance coupling 

CI 

C 

k 0.03 pF 

= 0.015µF 

and for series- capacitance coupling 
C2= kC= 0.013x200pF 

= 2.6pF. 

shape of the response curve 
achieved by either of these two methods 
of coupling depends on the Q value for 
the inductors. For k =0.013 coupling is 
critical if Q= 1/k =75. For this value of 
Q therefore the response is flat near fo 

but the required bandwidth is not 
achieved. The Q values must exceed 75 

,to give the bandwidth wanted and the 
response then has two peaks. The 
height of the peaks should not exceed 
the centre- frequency response by too 
great an amount but the difference will 
be less than 1dB provided Q does not 
exceed 110.7_ 
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HF predictions 

Following its first signs of life in September 
last the new sunspot cycle should become 
clearly established this month. Sunspot 
number will rise with increasing rate during 
1976 and may be as high as 50 by the end of 
the year. 

In retrospect of 1975 it was most noticeable 
that transfer of international circuits from h.f. 
to satellite systems over the past decade had 
drastically reduced co- channel interference 
problems previously encountered during a 
sunspot minimum year. However did we 
manage with about 300 unstable channels for 
the whole world? 
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Linear c.m.o.s. circuits 
This article gives background to the linear 
circuits which appear in set 27 of Circards. 

by J. Carruthers, J. H. Evans, J. Kinsler and P. Williams. 

Paisley College of Technology 

By considering the various families of 
logic circuits one can deduce what 
parameters, designed -in to optimize 
digital operation, result in adverse 
performance if the circuits are used in 
the analogue mode. The most interest- 
ing family that is available at a low cost 
is complementary symmetry metal 
oxide semiconductor logic or c.m.o.s. By 
adding an extra diffusion to the pro- 
cessing steps needed for a single type of 
device, Fig. 1, the complementary type 
can be produced. Thus the p- channel 
device is obtained by diffusing p+ 
source and drain into the n -type sub - 
strate; a deeper p -type well is diffused to 
contain the n- channel device. 

In addition to the conducting chan- 
nels between the respective sources and 
drains, there are a number of p -n 
junctions. Though these are normally 
reverse -biased by the selected operating 
mode, their parasitic effects cannot 
always be ignored. Other p -n junctions 
are deliberately introduced at the inputs 
to prevent damage to the thin oxide 
films by high voltages that might be 
produced electrostatically or due to 
external transients. 

The conductivity of the channels is 
increased by a forward bias on the 
gates. For an n- channel device this 
corresponds to a gate voltage positive 
with respect to the source. The 
conductivity tends to zero for zero 
gate- source voltage because the doping 
of the channel is such that there are 
virtually zero current carriers available. 
At a particular value of gate voltage, 
called the threshold voltage, charges 
induced in the channel by the resulting 
field allow conduction to commence. No 
gate current flows. because of the 
insulation provided by the oxide layer. 
Drain -source conductivity continues to 
increase with rising gate- source vol- 
tage, while the current flow depends on 
bóth Vgs and Vds. At IOW values of Vds, 

the slope resistance is reasonably linear 
and is controlled by Vgs. Ultimately, the 
output current reaches a limiting value 
again set by Vgs i.e. the output slope 
resistance becomes very high making 
the device suitable for various forms of 
constant -current circuits. 

The basic inverter stage is shown in 

use of c.m.o.s. 

p- channel 
MOSFET 

n -channel 
MOSFET 

silicon oxide 

source 

Fig. 1. Structure of c.m.o.s. inverter. 

Vin 

VDD 

ovJ 

1. 

0.8 

VDD 

p - channel 

gate 

gate 

n -channel 

source 

drain 

drain 

source 

vss 

gate 

drain 

drain 
O 

gate 
o it ---gyp -region 

n -type 
substrate 

source O 
metallizatian 

Fig. 2. Basic c.m.o.s. inverter. 
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Fig. 3. Transfer 
inverter. 

0.4 0.6 0.8 

Vin (volts) 

function of c.m.o.s. 

1.O 2 

Fig. 4. Variation of inverter 
current with input voltage. 
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Fig. 2 and the transfer function in Fig. 3. 
When the input voltage is low, there is 
insufficient forward bias on the 
n- channel device to bring it above the 
threshold of conduction. The reverse is 
true for the p- channel device which has 
a high conductivity i.e. the output is 
virtually equal to + V5. Conversely a 
very positive input voltage pushes the 
output close to zero. When lightly 
loaded the output swings to within 1% 
of the supply voltage. At voltages in the 
region of + V5 /2 both transistors are 
conducting. This region is traversed 
rapidly when the inverter is used as a 
logic level inverter, but the transient 
current pulse as shown in Fig. 4 is then 
the only significant contribution to 
current drain, as one or other of the 
transistors is non -conducting in each of 
the logic states. (At high pulse rates 
power consumption is associated with 
the multiple charge /discharge of inter- 
nal and load capacitances.) 

For analogue systems this central 
region of the characteristic is of great 
interest. The slope is moderately high, 
corresponding to a voltage gain of the 
order -10 to -100 with the unusual 
property that the gain is greater at 
lower values of supply voltage (both 
transconductance and output 
conductance fall, the last- mentioned 
more rapidly than the first). 

Although not designed for high d.c. 
stability, temperature dependence of 
the transfer function is small. Recently 
c.m.o.s. i.cs have been produced 
designed specifically for analogue 
applications; though the configurations 
may be identical to particular logic 
circuits, the processing is optimized for 
linear operation. 

Because each m.o.s. transistor can be 
used as a voltage -controlled resistor, 
packages containing several devices 
offer interesting possibilities. The 
drain- source resistance characteristic 
remains approximately linear for small 
values of reverse voltage and current, 
making a.c. operation feasible. The 
devices on a common chip will be 
similar and will be subject to the same 
temperature variations. Thus, operated 
from a common gate- source voltage 
supply, they offer closely- matched 
resistance characteristics for use in 
amplifiers etc. 

An interesting extension of this 
technique is possible even where single 
devices are not accessible separately. By 
grounding the positive supply line of a 
package containing multiple inverters, 
the p- channel devices are kept out of 
conduction provided the p.d. applied 
between output and ground of each 
device is small. Thus a hex buffer 
inverter i.c. can be used as a set of six 
matched n- channel f.e.t.s. 

Any inverting amplifier can be used 
with n.f.b. to give a see -saw amplifier of 
reduced but well- defined voltage gain. 
As only a single gain -stage is involved 
external compensation against high - 
frequency stability is not required even 

Linear c.m.o.s. circuit cards 
Set 27 of Circards, available now from 
the address given below, contains 10 
cards with the following titles 

- devices and characteristics - linear circuit characteristics - device configurations - d.c. amplifiers - a.c. amplifiers - gain -controlled amplifiers - controlled resistances - non -linear circuits -1 - non- linear circuits -2 - square triangle generator 

How to get Circards 

Order a subscription by sending £18 for 
a series of ten sets to: 

Circards 
IPC Electrical- Electronic Press Ltd 
General Sales Department, Room 11 
Dorset House 
Stamford Street 
London SEl 9LU 
Specify which set your order should 

start with, if not the current one. One 
set costs £2.00, postage included (all 
countries). Make cheques payable to 
IPC Business Press Ltd. 

New circuit book 
"Circuit design -1, Collected Circards" 
brings together the first ten sets of 
Circards, introductory articles to each 
of the subjects, and ten pages of 
additional circuits. The hardback A4 
book contains 168 pages, in which 120 
cards are rearranged so that each is laid 
out on one page. A brief introduction 
precedes the articles, which were 
previously published in Wireless World, 
and each of the ten subjects is followed 
by an up- dating page. Corrections have 
been incorporated where appropriate. 
"Circuit designs" is obtainable through 
leading bookstalls at £10 per copy. In 
case of difficulty order direct by sending 
remittance for £10.40 (includes postage 
and packaging) to the address given 
later, making cheques payable to IPC 
Business Press Ltd. 

Topics covered so far in Circards are: 
1 active filters 
2 switching circuits (comparator and 

Schmitt circuits) 
3 waveform generators 
4 a.c. measurement 
5 audio circuits (equalizers, etc.) 
6 constant -current circuits 
7 power amplifiers (classes A, B. C, D). 
8 astable multivibrator circuits 
9 optoelectronics: devices and uses 

10 micropower circuits 
11 basic logic gates 
12 wideband amplifiers 
13 alarm circuits 
14 digital counters 
15 pulse modulators 
16 current -differencing amplifiers - 

signal processing 
17 c.d.as - signal generation 
18 c.d.as - measurement and detec- 

tion - 

19 monostable circuits 
20 transistor pairs 
21 voltage to frequency converters 
22 amplitude modulators 
23 reference circuits 
24 voltage regulators 
25 RC oscillators -1 

26 RC oscillators -2 
27 Linear c.m.o.s. -1 
28 Linear c.m.o.s. -2 

Circards are a unique way of collating 
and presenting data about circuits in a 
compact and easily retrievable way. The 
sets of 203, x 127mm (8 x Sin) 
doublesided cards are designed for easy 
filing in standard boxes and for easy 
access at the desk or at the bench, 
where transparent plastic wallets keep 
the cards in good condition. 

Each card normally describes opera- 
tion of a selected circuit, gives 
measured performance data and 
graphs, component values and ranges, 
circuit limitations and modifications to 
alter performance. Suggestions for 
further reading are included together 
with cross references to related circuits. 
The Circard concept was outlined more 
fully in the October 1972 issue of 
Wireless World, pp.469/70. 

with 100% negative feedback. The 
bandwidth is not particularly high 
though well above the audio -frequency 
range, with some gain to beyond 1 MHz. 
High values of resistors may be used 
without loading effects due to amplifier 
input impedance, though the resulting 
RC time constants due to strays can 
further reduce the bandwidth. 

A recent example of the way in which 
device technologies change forces a 
warning note at this point. To improve 
the performance of gates /inverters for 
their main functions in purely digital 
applications, some manufacturers pro- 

duce "fully- buffered" versions. These 
might contain three inverters in cascade 
to perform the function previously 
using a single inverter. The improved 
response is welcome to users with 
critical requirements in the digital field; 
those wishing to adapt them for ana- 
logue circuits, as decribed in Circards 
Set 27, would find high- frequency 
instability resulting from the much -in- 
creased loop gain and multiple phase - 
shifts. Remember to check the charac- 
teristics of any device or circuit rather 
than assume that similar titles guar- 
antee identical performance. 
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New 
Products 

Wire wrapping tool 
The model EW- 7D -48U is an electrically 
driven wire wrapping and unwrapping 
tool. Particularly designed for use in 
telecommunications, the motor oper- 
ates from a 48 -50V d.c. power source. 
Conversion from the wrapping to 
unwrapping mode is achieved through 
the operation of a switch in the handle 
of the tool. 

The chuck will accept two types of 
bit, defined by the wire gauges involved. 
These are the PUW -2226 for 20 -26 a.w.g. 
and the PUW -2830 for 26 -32 a.w.g. 
(American wire gauge). Vero Electron- 
ics Ltd, Industrial Estate, Chandlers 
Ford, Eastleigh, Hants. 

WW 301 for further details 

Band -reject filters 
Telonic has introduced six tunable 
band -rejection filters which will cover 
the 50- 1000MHz frequency spectrum in 
one -octave bands. 

Designated the Series TTR, the new 
filters are tuned by a single knob, which 
has direct frequency readout marked on 
the dial. The filters are suited for 

WW 301 for further details 

electromagnetic compatibility testing, 
or for many other laboratory functions. 
Each filter is tunable over a one -octave 
tuning range (up to 1GHz) and offers an 
insertion loss of less than 1dB. The 
passband v.s.w.r. is less than 1.5 over 
the entire tuning range, the notch 
bandwidth being 4 -6MHz wide at the 
50dB bandwidth and a minimum of 
100kHz at the 1dB bandwidth. Ultimate 
attenuation is claimed to be a minimum 
of 50dB with typical values of 60 -70dB. 
The power rating is 50W. Telonic Altair 
UK, 2 Castle Hill Terrace, Maidenhead, 
Berks. 
WW 302 for further details 

Watch -timer 
Designed to check the accuracy of all 
types of wrist -watch, the Quartz -timer 
II is fitted with three types of probe to 
effect a suitable signal coupling to the 
watch. It will also provide a power 
supply for electric watches under test, 
should this be required. The measuring 
amplifier can be bandwidth -limited by 
selecting the appropriate mode 
switches, and measuring pe)ods of 2, 4, 

6 and 12 seconds are also available. 
A two -figure digital display with plus 

or minus error signals is provided, 
together with an analogue meter which 
is switchable to read the power supply 
voltage or average current consump- 
tion, and which can also be used to 
measure the signal level obtained from 
the probe. Greimer Electronic (GB) Ltd, 
182 Upper Richmond Rd, Putney, Lon- 
don SW 15 2SH. 

WW 303 for further details 

Soldering pistol 
The Kager soldering iron pistol features 
the automatic application of solder to 
the iron tip, in measured quantities. The 
tips used in the range are nonscaling 
and recent trials by the manufacturer 

WW 302 for further details 

WW 303 for further details 
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have produced the claim that the life of 
each tip is well in excess of 10,000 joints. 
The Kager 3000 range of pistol irons is 
available in various wattages and 
voltages and an additional option of 
electronic temperature control is 
offered. Park Star Engineering Ltd, 62, 
High St, Croydon CR9 2UT, Surrey. 

WW 304 for further details. 

Op -amp tester 
The THETA operational amplifier tester 
type 255 is a semi -automatic system for, 
the measurement of the characteristics 
of d.c. operational amplifiers. It will 
measure bias current, offset voltage, 
supply current and the transfer function 
of the device under test, with a mini- 
mum of adjustments, and may be used 
either for laboratory quantitative mea- 
surements, for quality assurance tests 
or for production limit testing. 

The instrument is powered by 
110/240V mains and provides the stabi- 
lized supplies, waveforms and solid - 
state switching needed to make the 
tests. The 255 is designed to be used in 
conjunction with a directly -coupled 
oscilloscope for display purposes. 

Plug -in modules are used to interface 
the device to be tested with the tester, 
these carrying any frequency compen- 
sation or other networks necessary for 
correct operation. Expander modules 
are also available for 24, 28 and 36-pin. 
packages. THETA, PO Box 10, Martock, 
Somerset, TA12 6LT. 

WW 305 for further details 

R.f test system 
The models 9600/9650 are two versions 
of a radio -frequency tracking 
sweeper- analyser, designed for opera- 
tion in the frequency range from 1MHz 
to 350MHz. The unit incorporates a 
sweep generator and tracking spectrum 

WW 304 for further details 
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WW 306 for further details 
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WW 307 for further details 

WW 308 for further details 

WW 309 for further details 
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analyser together with a display unit, 
reflection -coefficient bridge, compara- 
tor and gain and loss measuring atten- 
uators. 

The two versions of the system 
available are for 750 operation (Model 
9600) and 5052 operation (Model 9650). 
Both units have an 80dB dynamic range, 
a sensitivity of 1µV and a sweep- system 
level accuracy of ±0.25dB over the 
whole frequency range. Additional 
features include automatic phase lock, a 
50dB bridge balance for return loss 
measurements, a 120dB range for isola- 
tion and crosstalk and provision for up 
to six plug -in crystal markers. Texscan 
Instruments Ltd, 1 North Bridge Rd, 
Berkhamsted, Herts. 

WW 306 for further details 

Panel indicator 
Details have been received of a front - 
mounting panel indicator, from H. F. 
Collison -Goodwell. These are miniature. 
tungsten filament or neon bulbs, 
encapsulated in a clear plastic holder 
which is designed to clip directly into a 
6mm hole. Types available include 
5V,60mA; 12V,30mA; 28V, 40mA and 
120 -240V with integral resistor. A 
variety of colours are also offered and 
the lamps are fitted with insulated and 
tinned leads. H. F. Collison -Goodwell 
Ltd, Coleshill, Birmingham B46 3BL. 

WW 307 for further details 

Mini drills 
The Expo Titan and Reliant are minia- 
ture 12V d.c. drills suitable for printed 
circuit boards, jewellery, model making, 
etc. The first mentioned measures 
114x41mm and is supplied with four 
collets of up to 3mm capacity, while the 
Reliant measures 76 x 34mm and is 
supplied with three collets of up to 
2.4mm capacity. With the aid of a tool 
kit ( 20 or 40 piece) the drills can polish, 
brush, burr, saw and grind almost any 
material at speeds up to 9000 rev /min. 
Both drills can be fitted to a multipur 
pose drill stand which can also be used 
as a miniature lathe or horizontal bench 
stand. For operation from 240V a.c. 
supplies, a mains power unit is availa- 
ble. These accessories can be obtained 
with the drills in various kit options 
from A. D. Bayliss & Son Ltd, Pfera 
Works, Redmarley, Gloucester GL19 
3JU. 

WW 308 for further details 

IMPATT oscillator 
The ATO range of c.w. millimetre 
wavelength IMPATT signal sources 
from Plessey has now been extended to 
include the frequency band 60- 90Ghz. 
These devices are designated the ATO 
260 series and three basic models 
provide 20, 50 and 100mW c.w. Designed 
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for fixed frequency operation, the 
sources can be supplied to any specified 
frequency in the range, with small 
adjustments, typically 0.5%, made pos- 
sible by means of a tuning screw. 

Standard units are provided with a 
UG387 /U output waveguide flange and 
an SMA connector for bias. Typical 
bias requirements are 20V at 100mA. 
Plessey Optoelectronics and Mi- 
crowave, Wood Burcote Way, Towces- 
ter, Northants. 

WW 309 for further details 

Scope probe kit 
The latest addition to the Interprobe 
range of oscilloscope passive probe kits, 
is the triple- function Interprobe -3, giv- 
ing x 10 attenuation up to 80MHz, x 1 

attenuation up to 15MHz and an earth 
reference check selected by a three - 
position switch built into the probe body. 

Features include a very flexible cable, 
a fixed earth -lead, a sprung hook tip and 
an input capacitance range of 15 -50pF. 
Intertek, 15 Ennerdale Avenue, Dun- 
stable, Beds, LU6 3AR. 

WW 310 for further details 

Non -flam capacitors 
Designed to conform with B415, Clause 
20 (Fire prevention in TV receivers), 
this range of plastic encapsulated, 
metallised film capacitors will self -ex- 
tinguish in one second after being 
subjected to the BS flame test. 

The capacitance range is from 
0.01 -4.7µF in working voltages from 
100V to 200V, a.c. and tolerance ranges 
±5, 10 and 20 %. 

The capacitors also carry all the BS 
and PO approvals granted to the PMT 
range. ITT Components, Capacitor 
Division, Brixham Rd, Paignton, Devon. 

WW 311 for further details 

Low -current dry -reed 
relays 
The ARME series of dry -reed relays are 
sealed in a d.i.l. 14 -pin package, suitable 
for socket or p.c.b. mounting. Satisfac- 
tory operation is claimed from small - 
signal sources, up to a maximum rating 
of LOVA. The initial contact resistance is 
typically 200mS2 and the contact life 
expectancy is said to be 100 million 
operations at low signal levels, to 5 

million operations at the maximum 
rated load. 

Response time for the relays is 
typically 50011s, the coil drawing 13mA 
from a standard 5V logic supply rail. 
The standard version is designated 
Form A and has a single contact, 
normally open. Other variants are 
offered featuring electrostatic shielding 
between the coil and the capsule and /or 
an integrated diode which is cathode 

connected to the coil, the anode being 
connected to an otherwise unused pin. 
Elliot Relays, 70 Dudden Hill Lane, 
London NW10 1DJ. 

WW 312 for further details 

Pyrometer 
A pyrometer has been developed to 
check the temperature of soldering iron 
bits. It uses an iron -constantan ther- 
mocouple in conjunction with a moving 
coil meter, incorporating automatic cold 
junction compensation. The meter scale 
ranges from zero to 500 °C with a scale 
mark every 20 °C. The pyrometers are 
supplied with a calibration certificate 
having been tested against the standard 
e.m.f. of iron -constantan to BS4937, 
part 3. Light Soldering Developments 
Ltd, 97 -99 Gloucester Road, Croydon 
CR0 2DH. 
WW 313 for further details 

Capacitance meter 
The DCM302 is a portable capacitance 
meter ranging over six decades of 
measurement from 1999pF to 199.91AF 
with a resolution of 0.05% being given 
by the 3' digit display. 

The only control is a touch -pad used 
to start measurement, turn off occur- 
ring automatically after about 10s. 
Power is derived from two 9V, PP3 
batteries giving an operating life of 
6,000 measurements. The I.e.d. display 
has 7.5mm high characters, full scale 
range being indicated by a separate 
I.e.d. Price is £89 direct froth the 
manufacturers. Aim Cambridge Ltd, 
Nuffield Road Industrial Estate, St. Ives, 
Huntingdon, Cambs. 

WW 314 for further details 

Sweep generator 
The ED3 is a sweep generator covering 
the frequency range from 20kHz to 
70MHz in ten overlapping bands. Sock- 
ets are fitted for external sweep control, 
an external marker generator, an exter- 
nal r.f. generator and d.c. level shift. 
Outputs include the video signal, sync 
and the time base signal. 

An internal marker generator pro- 
vides for a selection of up to seven 
crystal derived frequency combs from 
10kHz to 10MHz. Aspen Electronics Ltd, 
18a High St, Northwood, Middlesex 
HA6 1 BN. 

WW 315 for further details 

Cycle counter/ timer 
. Capable of counting at rates up to 5kHz, 
the Koyo KCD 5H is a counter timer, 
with pre- setting obtained from a five 
digit thumbwheel indicator. 

Signal sources may be from a variety 
of transducers and the counter can be 
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WW 310 for further details 

WW 311 for further details 

WW 312 for further details 

WW 313 for further details 

WW 315 for further details 
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reset from an external source. Two 
types of output are available, a 50ms 
pulse or a d.c. level, either of which 
appears when the count equals the 
thumbwheel setting. 

Noise immunity is improved by 
filtering and the supply voltage is, mains 
derived (220/240V, 50 /60Hz). Tempat- 
ron Ltd, 5 Loverock Rd, Reading, Berks. 

WW 316 for further details 

Jacketed flat cable 
Thomas & Betts have introduced a 
jacketed flat cable as an addition to the 
Ansley flat cable and connector system. 
The cable has been developed for 
external cabinet -to- cabinet wiring 
requiring low crosstalk characteristics, 
such as in high -speed data processing 
equipment. 

To terminate the cable, a small length 
of outer jacket is removed and the 
insulated core of the cable is fitted into a 
standard Ansley insulation -piercing 
connector. Termination is effected 
using either a bench or hand type 
Ansley tool. 

The inner construction of the cable is 
ribbed, making location of the connec- 
tor simple and every fifth conductor is 
colour coded as a method of identifying 
conductors. The number one conductor 
is identified by a dark -blue strip, which 
also provides a "polarity" check. The 
cable is available in 10 to 50 wire sizes 
and has a UL temperature rating of 
75 °C and a voltage rating of 90V. 
Thomas & Betts Ltd, Sedgewick Rd, 
Luton LU4 9DT. 

WW 317 for further details 

Solid State 
De5 
Names of suppliers of devices in this 
section are given in abbreviation after 
each entry and in full at the end of the 
section. 

Darlington transistors 
The RCA 2N 6534/5/6/7 are a range of 
monolithic n -p -n silicon Darlington 
power transistors produced in TO -66 
packages. The devices are made using 
the double epitaxial construction to 
produce good forward and reverse 
second breakdown characteristics; they 
are suited to power applications at low 
and medium frequencies. 

Since they have gains up to 1000 at 
5A, the devices can be operated directly 
from integrated circuit outputs without 

the use of a pre- driver. Versions are 
available for 80, 100 and 120V all with 
power dissipation of 36W. They can 
handle a continuous collector current of 
8A, with peak collector current up to 
15A. 

RCA 

P.s.u. transistor 
The latest addition to the Mullard range 
of transistors for use in high- frequency 
switched -mode power supplies operat- 
ing directly from a "rectified mains" 
input, is the type BUX82. It is intended 
for use in 400W push -pull or 100W to 
200W single -ended circuits. The BUX82, 
in common with the other types in the 
range will accommodate the 10% vol- 
tage variations found on mains supplies. 

To meet these requirements, the 
device has an open base, collector - 
emitter rating of 400V and a collector 
breakdown rating of 800V (VEE = 0). The 
d.c. and peak collector current ratings 
are 5A and 8A respectively. 

The switching characteristics are 
designed to minimize switching losses 
and to facilitate operation in the 
25 -50kHz region. 

Mullard- 

Microprocessor 
The Am2901 is the first of a family of 
low -power Schottky circuits planned by 
Advanced Micro -Devices for use in a 
variety of applications, including 
micro -programmed computers. This 
particular device is a four -bit micro - 
programmable data chip containing an 
eight- function arithmetic logic unit, a 
two -port 16 -word scratch pad memory, 
an additional accumulator register and 
shifting and control logic. This circuit 
can execute a total of 12992 instructions 
and performs a read -modify -write cycle 
in less than 100ns. 

Advanced 

Decoder /driver 
The CD4511 is a b.c.d. decoder /driver 
with an integral latch on a single chip. 
The decoding functions and the latch 
use the c.m.o.s. process and the output 
devices are bipolar. This enables the 
device to supply up to 25mA to drive a 
display segment. The CD4511 provides 
the functions of a 4 -bit storage latch, a 
b.c.d. -to- seven -segment decoder and 
seven high- current drivers. Lamp test, 
blanking and latch inputs are provided 
for display testing, turning off or 
brightness modulation of the display 
and storing a b.c.d. code respectively. 

The CD4511 is available in either 
16 -pin epoxy -B d.i.l. or 16 -pin ceramic 
packages. 

National 

GaAs light source 
The type GL -504 lamp is designed to 
produce a power dissipation of 140mW 
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at room temperatures and is a hermeti- 
cally- sealed unit in a metal can, fitted 
with a glass window. The peak emission 
wavelength is 2A and when used with a. 
pulse circuit delivering a pulse width of 
10µs, repeated at 100Hz, will produce an 
output capable of detection over a 
distance of 100 metres. 

The device measures 4.6mm dia, by 
6.6mm high, including the glass win- 
dow. Price is £2 to £3 each according to 
quantity. (Plus VAT at 8%) 

Photain 

High voltage op -amp 
The HA2- 2645 -5 operates from dual 
supply rails between 10V and 40V (up to 
80V total) and incorporates a tempera- 
ture sensing circuit for output current 
limiting. Slew rate is 5V /µs in the 
unity -gain configuration, 23kHz full 
power bandwidth is 23kHz and the 
device provides a typical 12mA output 
current. Up to plus and minus 35V can 
be produced across a 5k0 load. 

Input characteristics for the internal- 
ly- compensated op -amp include 40nA 
maximum bias and offset currents over 
the full temperature range from 0 °C to 
+75°C, a 40MS2 minimum input resis- 
tance and plus and minus 35V common 
mode range. 

GDS 

8k r.a.m. board 
Motorola have announced the intro- 
duction of an 8k r.a.m. card comprising 
two 4k byte blocks of dynamic random 
access memory. This memory is for use 
with their M6800 evaluation and deve- 
lopment systems and features a standby 
battery power supply enabling the 
contents of the memory to be retained 
for more than a week from a 12V 
battery of 4.5Ah capacity. 

The memory card is designed to 
provide a temporary store for the 
assembly of programmes, prior to 
loading where high speed loading 
arrangements such as a floppy disc with 
direct memory access, or a high speed 
cassette reader are not available. 

Motorola 

Suppliers 
RCA Ltd, Solid State Europe, Sun -. 
bury-on- Thames, Middlesex. 
Mullard Ltd, Mullard House, Torrington 
Place, London WC1. 
Advanced Microdevices Inc. 901 
Thompson Place, Sunnyvale, California 
94086, USA. 
National Semiconductor UK Ltd, 19 
Coldington Rd, Bedford MK40 3LF. 
Photain Controls Ltd, Unit 18, Hangar 3, 
The Aerodrome, Ford, Sussex. 
GDS Sales Ltd, Michaelmas House, Salt 
Hill, Bath Rd, Slough, Bucks. 
Motorola Semiconductor Products 
Division, York House, Empire Way, 
Wembley, Middx. 
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Conferences & 
Exhibitions 

LONDON 
Mar. 23 -25 Imperial College 
CAD 76 (Computer Aided Design) 
(Tom McGowran, CAD 76, IPC Science & 
Technology Press, 32 High Street, Guildford, 
Surrey GUI 3EW) 

Mar. 30 -31 Savoy Place 
Small Electrical Machines 
(IEE Conference Department, Savoy Place, London 
WC2R OBL) 

Apr. 13 -15 Grosvenor House 
The All- Electronics Show 
(The All- Electronics Show, 34 -36 High Street, 
Saffron Walden, Essex) 

May 3 -7 Savoy Place 
Subscriber Loops and Services 
(IEE Conference Department, Savoy Place, London 
WC2R OBL) 

May 10 -14 Royal Lancaster Hotel 
7th IMEKO Congress 
(The Institute of Measurement and Control, 20 Peel 
Street, London W8 7PD) 

June 22 -25 Savoy Place 
On -Une Operation and Optimisation of Transmis- 
sion and Distribution Systems 
(IEE Conference Department, Savoy Place, London 
WC2R OBL) 

July 5 -8 Savoy Place 
Automobile Electronics 
(IEE Conference Department, Savoy Place, London 
WC2R OBL) 

Sept. 1.3 Savoy Place 
Advances in Magnetic Materials and their 
Applicadons 
(IEE Conference Department, Savoy Place, London 
WC2R OBL) 

Sept. 16 -18 Savoy Place 
Optical Fibre Communication 
(IEE Conference Department, Savoy Place, London 
WC2R OBL) 

Sept. 20 -24 Grosvenor House 
International Broadcasting Convention 
(IEE Conference Department, Savoy Place, London 
WC2R OBL) 

Nov. 9 -12 Savoy Place 
Millimetric Waveguide Systems 
(IEE Conference Department, Savoy Place, London 
WC2R OBL) 

Nov 22 -25 Savoy Place 
The Future of Aircraft All- weather Operations 
(IEE Conference Department, Savoy Place, London 
WC2R OBL) 

Nov. 30 -Dec. 2 Mount Royal Hotel 
Electronic Displays '76 
(Network, 84 High Street, Newport Pagnell, Bucks 
MK168EG) 

AVIEMORE 
Sept. 20 -24 Coylumbridge Hotel 
Impact of New Technologies in Signal Processing 
(IEE, Savoy Place. London WC2R OBL) 

BIRMINGHAM 
May 3 -7 National Exhibition Centre 
IEA- Electrex 
(Industrial and Trades Fairs Ltd,. Radcliffe House, 
Blenheim Court, Solihull, West Midlands, B91 2BG) 

May 23 -31 National Exhibition Centre 
HEDA followed by Sound & Vision '76 
(Montbuild Ltd., 11 Manchester Square, London 
WIM 5AB) 

July 20 -22 University of Birmingham 
Video and Data Recording 
(IERE, 8 -9 Bedford Square, London, WC1B 3RG) 

BRIGHTON 
Mar. 29 -30 University of Sussex 
Materials and Processing Effects in Semiconductor 
Devices 
(The Institute of Physics, 47 Belgrave Square, 
London SW1X 8QX) 

June 8 -11 Metropole Convention Centre 
Communications '76 
(IEE Conference Department, Savoy Place, London 
WC2R OBL) 

BRISTOL 
July 12 -16 University of Bristol 
Liquid Metals 
(The Institute of Physics, 47 Belgrave Square, 
London SWIX 8QX) 

CAMBRIDGE 
Apr. 17 -19 Churchill College 
Quantimet Image Analysis Techniques 
(Miss E. J. Jones, Image Analysing Computers Ltd., 
Moat House, Melbourne, Royston, Herts SG8 6EJ) 

June 28 -July 2 University of Cambridge 
IERE Golden Jubilee Convention 
(IERE, 8 -9 Bedford Square, London WC1B 3RG) 

EDINBURGH 
Sept. 19 -22 University of Edinburgh 
Gallium Arsenide and Related Compounds 
(Institute of Physics, 47 Belgrave Square, London 
SWIX 8QX) 

MANCHESTER 
Jan. 5-7 University of Manchester 
Solid State Physics 
(The Institute of Physics, 47 Belgrave Square, 
London SW1X 8QX) 

SOUTHAMPTON 
Apr. 6 -8 Southampton University 
Applications of Electronics in Medicine 
(IERE, 8-9 Bedford Square, London WC1B 3RG) 

STONELEIGH 
Feb. 24 -26 National Agricultural Centre 
Audio /Visual in the Midlands 
(D. L. Ford Exhibitions (1968) Ltd., National 
Agricultural Centre, Stoneleigh, Warwickshire) 

SWANSEA 
Sept. 7 -9 Univeristy College of Swansea 
Gas Discharges 
(IEE Conference Department, Savoy Place, London 
WC2R OBL) 

YORK 
Sept. 21 -23 
Optics 
(The Institute of Physics, 47 Belgrave Square, 
London SW1X 8QX) 

OVERSEAS 
Jan. 20 -22 Las Vegas 
Reliability and Maintainability 
(The American Society of Mechanical Engineers, 
345E 47th Street, New York, N.Y.10017, U.S.A.) 

Feb. 18 -20 Salzburg 
Software Engineering foi Telecommunication 
Switching Systems 
(IEE Conference Department, Savoy Place, London 
WC2R OIL) 

Mar. 2 -5 Zurich 
53rd AES Convention 
(Audio Engineering Society, 60 East 42nd Street, 
New York, N.Y.10017, U.S.A.) 

Mar. 8 -14 Paris 
Festival International du Son 
(S.D.S.A., 20 rue Hamelin, 75116, Paris, France) 

Apr. 5-10 Paris 
Paris Components Show 
(Société pour la Diffusion des Sciences et des Arts, 
20 rue Hamelin, F75116 Paris, France. 

Apr. 22 -26 Budapest 
Acoustics 
(Optical, Acoustical and Filmtechnical Society, 
H -1061 Budapest, Anker Koz 1, Hungary) 

Apr. 28 -May 6 Hanover 
Hanover Fair 
(Deutsche Messe- und Ausstellungs -AG, P.O. Box 
283, 78 Riddlesdown Road, Purley, Surrey CR2 1 YB) 

May 1 -9 Hanover 
11th German Aerospace Show 
(Deutsche Messe- und Ausstellungs -AG, P.O. Box 
283, 78 Riddlesdown Road, Purley, Surrey CR2 1YB) 

May 4 -7 Los Angeles 
54th AIS Convention 
(Audio Engineering Society, 60 East 42nd Street, 
New York, N.Y.10017, U.S.A.) 

May 11 -24 Boston 
Electro 76 
(IEEE, 3600 Wilshire Boulevard, Los Angeles, 
California 90010, U.S.A.) 

May 22.26 Brussels 
Euromation (Instrumentation and Automation) 
(BIRA, Jan Van Rijswijcklaan 58, B -2000 Antwerp, 
Belgium) 

June 2-4 Atlantic City 
30th Annual Frequency Control Symposium 
(Department of the Army, Headquarters United 
States Army Electronics Command, Fort 
Monmouth', New Jersey 07703, U.S.A.) 

June 15 -18 Basle 
Medex 76 

(Sekretariat Medex 76, Postfach, CH -4021 Basle, 
Switzerland) 

Aug. 3 -6 Toronto 
Computer Communication 
(Dr Pramode K. Verma, Programme Chairman, 
ICCC -76, P.O. Box 365, Station 'A', Ottawa, Ontario, 
Canada KIN 8V3) 

Aug. 27 -Sept. 5 
Firato 76 

(RAI, Europaplein, Amsterdam, The Netherlands) 

Amsterdam 

Sept. 6 -11 Namur 
International Congress of Cybernetics 
(Association Internationale Cybernetics, Palais des 
Expositions, Place Andre Rijckmans, BM -5000 
Namur, Belgium) 

Sept. 7 -10 Geneva 
European Conference on Circuit Theory and 
Design 
(Istituto Elettrotecnico Nazionale Galileo Ferraris, 
Corso Massima d'Azeglio, 42, 10125 Torino, Italy) 

Sept. 14 -17 Rome 
Sixth European Microwave Conference 76 
(Prof. Ing. P. de Santis, Conference Chairman, 
Selenia S.p.A.. Via Tiburtina Km. 12.400, 00131 
Rome, Italy) 

Sept. 13 -15 Eindhoven 
Magnetic Bubbles 
(P. F. Bongers, Philips Research Laboratories, 
Eindhoven, The Netherlands) 

Oct. 5 -8 Geneva 
3rd European Electro -Optics Conference and 
Exhibition 
(Mack -Brooks Exhibitions Ltd., 62 -64 Victoria 
Street, St. Albans, Herts AL7 3XT) 

Oct 18 -22 
Fierez 76 
(RAI, Europaplein, Amsterdam, The Netherlands) 

Amsterdam 
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Real and 
Imaginary 
by "Vector" 

"CHRISTMAS IS 
COMING . . ." 

(or, The Haunted Power 
Station) 

In days of yore it was the pleasant 
custom for journals to produce what 
were invariably described as Bumper 
Xmas Numbers. Large dollops of snow 
adorned the title on the front cover and 
holly ran riot everywhere. Inside, 
normally staid contributors let their 
hair down and a jolly time was had by 
all. 

With a deferential tug of the forelock 
I suggested to the Editor that he might 
revive the practice and combine 
amusement with instruction. Perhaps 
Cathode Ray, I said, who has in time 
past clarified so many matters that 
perplexed us, might be persuaded to 
direct his genius to unravelling that 
Law, known to all electronics engineers 
by a name which Sir won't let me use. 
You know - the one which states 
"That if anything can possibly go 
wrong it assuredly will, and at the most 
inconvenient time ". And as another 
feature, I said, why not include the 
scenario of a pantomime? Heaven 
knows, the electronics industry writes 
its own, year after year, complete with 
cast . . . 

At this point the Editor was stricken 
with apoplexy and had to be revived by 
his retinue of ravishing secretaries. I 

won't touch on his subsequent diatribe, 
which, shorn of its adjectival content, 
was to the effect that he didn't agree 
with me. 

Tell you what, fellow traditionalists. 
Christmas Eve is the time for gathering 
around the log fire and telling ghost 
stories, so leave what follows until 
Dec. 24 and then read it. 

All right, then. Everybody comfy 
around the oil -fired radiator? Good. 
Well then, you may remember that in 
the November '74 issue I wrote about 
the odd experiences of Jim, a friend of 
mine, while investigating an old 
woollen mill site in the West Country, 
where his forebears lived. In all, he's 
now made three visits on successive 
annual holidays. On the first occasion 

he removed a piece of stone from the 
ruins; this was subsequently psycho - 
metrised under experimental condi- 
tions and in due course an astonish- 
ingly accurate description of the site 
was given. This mentioned "a strong 
atmosphere of decay" and described- it 
as "a place of sinister happenings ", 
with death by drowning as a specific 
instance. 

Jim recalled that his mother had told 
him of the drowning of a little girl in 
the mill leat and had said that the 
cottage was haunted. On one occasion 
she'd been taken, as a small child, to 
visit her grandparents at the mill 
cottage. One afternoon, she and her 
mother had been alone in the house 
when they heard footsteps cross the 
bedroom above and descend the stairs. 
A pause, and then the latch of the stair 
door lifted - at which her mother 
snatched her up and ran out of the 
house. 

On his second visit Jim, more or less 
by chance, found that the granite wall 
surrounding the site was markedly 
radioactive - not to anywhere near a 
dangerous degree but very much 
higher than the norm for the area As , 

he wasn't able to get into the site on that 
occasion, the question of whether the 
wall represented the peak of radiation 
or whether a higher source lay inside 
had to remain unanswered. 

This old mill site was, as long ago as 
1891, acquired by an electricity supply 
undertaking, which installed a water - 
driven generator. The original plant has 
long since disappeared but the Central 
Electricity Generating Board still have 
a water -driven generator there; it's 
almost certainly the smallest CEGB 
station in the country. This occupies 
only a part of the old mill site; the rest 
being mostly wilderness, but it does 
explain the granite wall and the need to 
keep people out. 

On his first visit Jim had obtained 
permission from the SWEB area 
representative, who, he'd been aston- 
ished to find, was a school -fellow of 
almost half -a- century ago. On the 
second visit, circumstances forbade a 
prior arrangement, but this year, on 
making application, he found that his 
old school acquaintance had retired 
and that the succeeding SWEB repre- 
sentative was the son of another old 
school -fellow! Coincidence number 
three occurred on the site when, in 
conversation, he found that in 1930 the 
power station had been acquired by an 
electrical firm in his home -town, 250 
miles away. 

As to the gamma radiation tests on 
the third visit, nothing sensational 
materialised. The highest reading was 
obtained from the ruined wall of the 
cottage; no peaks were obtained from 
the ground itself, which is not surpris- 
ing as I believe that even a few feet of 
earth will severely attenuate gamma 
radiation. Possibly then, a local quarry 
may be the "hot" source, rather than 
the site itself. 
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So much for facts as registered by an 
electronic instrument, but now for the 
relative quicksands of the unknown. 
On this occasion the party visiting the 
site was eleven strong and included the 
SWEB representative, a professor of 
electrical engineering and an electron- 
ics research engineer, the last -men- 
tioned being a colleague of Jim's. 

In the course of the tests it was 
noticed that the West Highland terrier 
belonging to Jim's colleague was 
avoiding the cottage area, although 
happily trotting around the rest of the 
site. On several occasions her master 
stood by the cottage wall and called 
her; normally obedient, each time she'd 
approach to within 20 yards, then slow 
and stop; her tail would droop, she'd 
exhibit signs of distress and on no 
account would she come nearer. 

Sinister happenings? Well, there was 
the drowning in the leat. Then there's 
the grisly circumstance related by an 
elderly villager. His father had told him 
that in the woollen mill days thgre'd 
been a girl who'd transferred her 
affections from her intended to one of 
the mill operatives; the rejected suitor 
thereupon consulted a "wise woman" 
who'd cast a spell for him. A couple of 
days later the mill -worker was caught 
in the machinery and was so thor- 
oughly dismembered that (to quote the 
narrator) "they brought him out in one 
of the big wicker baskets used in the 
mill ". 

Another story, which has achieved 
print, concerns two ladies from Lon- 
don, on holiday in the area. They cam, 
across a cottage which looked so 
delightful that they called, with intent 
to try to stay there if possible. The door 
was opened by a pretty little girl, who 
invited them into the parlour to await 
her mother. In the room was a white 
cat curled up on a chair and a black 
bird in a cage; both of them seemed to 
regard the visitors with hostility. When 
the lady of the house arrived she was 
apologetic, but no rooms were available 
at the moment. Perhaps later in the 
year? 

In the Autumn the two ladies 
returned. The cottage had gone; all that 
was left was a pile of rubble, overgrown 
with trees and bushes. 

Returning to the firm ground of 
technology, you might be interested to 
know that the electrical plant of 1891 
provided a public supply at 2kV, 100Hz, 
with stepdown transformers at each 
drop -out point. One wonders what 
problems were encountered with line 
surges caused by resonance and how 
they were dealt with. The pioneers of 
high- voltage a.c. transmission lines 
were S.Z. de Ferranti and Professor J.A. 
( "diode ") Fleming; in 1890 they were 
just about the only two people in the 
country with any theoretical know- 
ledge and practical experience of the 
matter, so it is at least feasible that 
either or both might have had some 
part in the enterprise. Perhaps their 
ghosts haunt the site also! 
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The Dymar 1680 portable frequency counter 

DYMAR. Typ }680 freautnCy Counter 

oee 

Yoù're working miles from base, 
there's no power handy, and enough AM about 

to drive you crazy.. 

You don't have to have problems in order to 
appreciate the Dymar 168o frequency counter. 
But if they arise you'll know you've got a friend. 

At home or away, the 1680 offers a frequency 
range of from 3oHz to 600MHz with exception- 
ally high sensitivity right across the range. 

A high stability crystal time base provides 
laboratory standard accuracy in workshop or on 
location - accuracy which is maintained even in 
the presence of a large proportion of AM on the 
carrier wave. 

Designed for the mobile land, marine and air 
communications industry. 

83 

The eight -digit LED display reads in MHz, kHz 
and Hz, with automatically positioned decimal 
point, and the front panel controls are simple 
and easy to use. 

In the field, the 168o really comes into its own. 
Operating from AC mains supply or its own 
rechargeable batteries, it provides genuine 
portability at only 5.51bs weight and 7.2 x io.6 x 
1.9in dimensions. 

Want to know more ? Use the Reader Reply 
Service or contact Dymar direct. 

DYMAR ELECTRONICS LIMITED, 
Colonial Way, Radlett Road, Watford, 
Hens. WD2 4LA. Tel : Watford 37321. 
Telex : 923035. Cables : Dymar Watford. 

WW-016 FOR FURTHER DETAILS 
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TRANSISTORS +DIODES 
Type 

Price 
excluding 
VAT 

Price 
including 
VAT 

Type 
Price 
excluding 
VAT 

Price 
including 
VAT 

BC 107 0.090 0.113 2N 930 0.200 0.250 
BC 107.4 0.130 0.163 2N 1132 0.240 0.300 
BC 107B 0.140 0.175 2N 2129 0.240 0.300 
BC 108 0.090 0.113 2N 2218A 0.220 0.275 
BC 108A 0.130 0.163 2N 2219 0.220 0.275 
BC 108B 0.130 0.163 2N 2219A 0.220 0.275 
BC 108C 0.140 0.175 2N 2221 0.180 0.225 
BC 109 0.090 0.1 13 2N 2221A 0.210 0.263 
BC 109B 0.140 0.175 2N 2222 0.200 0.250 
BC 109C 0.140 0.175 2N 2222A 0.250 0.313 
BC 184(K) 0.120 0.150 2N 2904 0.190 0.238 
BC 212A(K) 0.110 0.138 2N 2905A 0.230 0.288 
BC 212B(K) 0 110 0.138 2N 2906 0.170 0.213 
BC 213C(K) 0.110 0.138 2N 2906A 0.170 0.213 
BC 214B (K) 0.110 0.138 2N 2907 0.220 0.275 
BCY 71 0.220 0.275 2N 2907A 0.240 0.300 
BFY 50 0.200 0.250 2N 3053 0.180 0.225 
BFY 51 0.200 0.250 2N 4037 0.250 0.313 
BD 131A 0.360 0.450 1N 4001 0.050 0.054 
BD 135 0.360 0.450 1N 4002 0.065 0.070 
BD 13G 0.396 0.495 1N 4003 0.070 0.076 
BD 137 0.432 0.540 ï N 4004 0.075 0.081 
BD 138 0.450 0.563 1N 4005 0.080 0.086 
BD 139 0.495 0.619 1N 4006 0.085 0.092 
2N 929 0.230 0.288 IN 4007 0.090 0.097 

IN 4148 0.040 0.050 

REPLECOMPS Ltd Telephone: 
Hastings 427914 

123 Bohemia Road, ST. LEONARDS -ON -SEA, Sussex TN376RL 

quality 
Manufactured strictly to 
stringent specifications. 
12 months guarantee. 

service 
Orders actioned in 24 hours. 
Over one million transistors 
in stock. 

special 
discounts 
For large quantities ordered 
by retailers, educational 
establishments and hobby 
clubs. 

terms 
Cash with order, please. 
Post and Packing 20p. 
Minimum order 50p. 

TAUT SUSPENSION 

° - MULTIMETERS 
Made in USSR 

U4312. 41 ranges 0.3mA - 6A 
D.C., 1.5mA - 6A A.C., 0.3 -900v 
A.0 /D.C., 0.2- 50kí1; Mirror scale. 
Sensitivity 6670 Iv; Accuracy 1 % 
D.C.; 1.5% A.C. £10.75. 
U4313: 40 ranges 0.O6mA - 1.5A 
D.C.; 0.6-1.5A A.C.; 1.5-600v 
A.C. / D.C.' 0.06 -60k0 ; Mirror scale. 
Sensitivity 20kí1 /v D.C.; 2k0 Iv 
A.C. Accuracy 1 .5 °k D.C., 2.5% A.C. Y 
£1 3.80. 
U4315: 43 ranges 0.05mA -2.5A 
D.C.; 0.5mA -2.5A A.C.; 1- 1000v 
D.C. /A.C.; 0.3- 500kí1; Sensitivity 
20kí1 v D.C., 2kO /v A.C. Accuracy 
2.5% D.C., 4% A.C. £10.00. 

U4324:\33 ranges O.O6mA - 3A 
D.C., 0.3mA - 3A A.C., 0.6 -1200v 
D.C., 3 -900v A.C., 0.5 -500k0 ; 

Sensitivity 20,0000 /v D.C., 
40000 /v A.C. Accuracy 2.5% D.C. Y 

4% A.C. Re-chargeable cadmium cell g 
operation. £9.85. 
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OSCILLOSCOPE CI -5 
Made in USSR 

Extremely simple and easy to use single beam 
oscilloscope. Well proved design based on standard 
octal valves makes servicing and maintenance 
straightforward and inexpensive. Because of its 

s bandwidth of 10 MHz the instrument is suitable for 
general electronic applications and educational 
purposes where a sophisticated instrument would be 
both too expensive and delicate. 3 -in. tube giving a 50 
x 50mm clear display. Amplitude and time base 
calibrations. Sensitivity 30mm /v max. Triggered and 
free -running time base, suitable for displaying pulses 
from 0.1p sec. to 3 m sec. A.C. mains operation. 

Pries £44.00 ex. works 
Packing and carriage (U.K. only ti2.50) 

EDUCATIONAL METERS 
Made in USSR - 

A range of small portable free -standing meters suitable 
for experiments and demonstration work. Moving coil 

., A 
r '. movements with centre -pole pieces. 69mm long open 

,h. scale. Basic calibration accuracy 4 %. The following 
ranges are available: 1, 2, 5, 10 Amps D.C.; 6, 1 5, 30 
Volts D.C. Overall dimensions: 80 x 100 x 48mm. 

Pried £1.80 wt. woke 
Packing and postage t0.20 per meter LINEAR I.C. AMPLIFIERS 

TAA263 - 3 stage low level amplifier. 
Bandwidth DC to 600kHZ. Supply 
voltage 6 -8V. Output power 10mW. To 
72 4-lead fí.65. 
TAA293 - Med. freq. amplifier up to 
600kHZ. Supply voltage 8V. Output 
10mW into 1500. TO 74 10 -lead case 
£0.65. 
TAA320 - Most stage followed by a 

bi -polar transistor. Gate -to- source voltage - 

9-14V. Power dissipation 200mW. Drain 
current 1 uA. TO 18 3 -lead £0.60. 

DIGITAL 7400 SERIES I.C. 
Made in USSR 

7400 £0.14 7440 £0.14 
7401 £0.14 7450 £0.14 
7410 £0.14 7453 £0.14 
7420 fí.14 7455 £0.14 
7422 E0.20 7460 £0.14 
7430 £0.14 7472 Eí.30 

7474 Eí.25 

A minimum of 10 assorted I.C. must be 
ordered. Discount of 10% for any mix, up 
to 25 and 20% for larger quantities. 

SPECIAL TELEVISION 
BARGAINS 

FIRST GRADE TRANSISTORS 

R2í088 foss 
R2010B £1.65 
BU 126 £1 .55 
BU133 £1.55 
13U208 £2.00 

Have you already got our illustrated 1975 catalogue /price 
list of valves, semiconductors, test equipment and passive 
components? If not, please send £0.20 for your copy now 

Prices are exclusive of VAT and unless stated otherwise 
packing and postage. When remitting cash with order 
please add £0.80 per milometer, or £0.20 in E for other 
items, as well as VAT 125% for valves, semiconductors and 
linear I s. and 8% for other equipment). 

Z& I A E R O SERVICES LTD. Retail Branch: 

Head Office: 44A WESTBOURNE GROVE, LONDON W2 5SF 
85 Tottenham Court Road 
London W1. Tel: 580 8403 

Tel.: 727 5641 Telex: 261306 

WW -059 FOR FURTHER DETAILS 
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Pack 
1 Fibreglass printed circuit board for front 

end. I F strip, demodulator, AFC 
and mute circuits 

2 Set of metal oxide resistors, thermistor. 
capacitors. cermet preset for 
mounting on pack 1 

3 Set of transistors. diodes. LED. integrated 
circuits for mounting on pack 1 

4 Pre -aligned front end module, coil 
assembly. three -section ceramic 
filter 

5 Fibreglass printed circuit board for 
stereo decoder 

6 Set of metal oxide resistors. capacitors, 
cermet preset for decoder 

7 Set of transistors LED, integrated 
circuit for decoder - 

8 Set of components for channel 
selector switch module including 
fibreglass printed circuit board, 
push- button switches, knobs. LEDs 
preset adjustérs. etc. 

Price 

£2.15 

£4.80 

E6.25 

£8.80 

E1.10 

£2.60 

E3.45 

E8.30 

Pack 
9 Function switch, 10 turn tuning 

potentiometer. knobs 
10 Frequency meter. meter drive components, 

fibreglass printed circuit board 
11 Toroidal transformer with electrostatic 

screen. Primary: 0- 117V -234V 
12 Set of capacitors. rectifiers, voltage 

regulator for power supply 
13 Set of miscellaneous parts. including 

sockets. fuse holder. fuses. inter- 
connecting wire. etc. 

14 Set of metal work parts including silk 
screen printed facia panel. acrylic 
silk screen printed tuning indicator 
panel insert. internal screen. fixing 
carts. etc. 

15 Construction notes (free with complete 
kit) 

16 Teak cabinet 
One each of packs 1 -16 inclusive are 

required for complete stereo 
FM tuner. 

Total cost of individually purchased packs 

Price 

£ 5.30 

£8.80 

£4.45 

£2.95 

E1.50 

f6.50 

£0.25 

£9.85 

£76 85 

FREE TEAK CASE WITH FULL KITS 

£66.15 
MORE KITS ON 

KIT PRICE only carriage free (U.K.) NEXT PAGE! 

**********************-*********** 

STEREO FM TUNER KIT 
In the April and May issues at Wireless World there was published a 

novel design for an f.m. tuner which combines consistent high 
performance with the elimination of the critical setting -up procedure 
required by too many earlier tuners. This original circuit has been 
developed further and is used as the basis for our new slimline unit. 
The front end is a ready built pre -aligned module which then feeds an 
amplifier driven screened three section ceramic filter leading to an 
integrated circuit five -stage limiting amplifier providing excellent a.m. 
rejection. This is followed by a single coil integrated balanced 
demodulator from which the audio output may be taken. Temperature 
compensated varicap tuning allows stations to be selected either by a 

ten -turn tuning potentiometer or by a choice of six preset push -button 
controls Each of the preset controls can be adjusted on the front 
panel with the settings being indicated by six LED lamps behind an 
acrylic silk screen printed lecia panel insert. Additional circuitry 
includes temperature compensated AFC restricted to less than station 
spacing, inter -station muting, a single -lamp LED tuning indicator and 
a linear scale frequency meter. The stereo decoder, built on a separate 
board. is based on a well -proven integrated circuit phase -locked -loop 
to which has been added active filters to remove sub-carrier 
harmonics and 'birdies ". The power supply, to ensure station holding 
stability. uses an integrated circuit voltage regulator which is powered 
via a low -hum field specially designed TOROIDAL TRANSFORMER. 

STYLED TO COMPLEMENT THE WORLD -WIDE 
ACCLAIMED LINSLEY -HOOD 75W AMPLIFIER 

for further information please write for FREE LIST 

EXPORT NO PROBLEM 
£'s NOW HEAP CHEAP! 

By special arrangement the U.K. government has continued its policy of Industrial sabotage and 
stimulation of inflation ensuring the rapid decline in value of sterling. making it even easier for 
overseas readers to purchase the Powertran range of high- quality audio kits R down 12% against 
U.S. S m last 6 months!). Write now for postage quote. 

Typical P. & P. charges at ftlovember 1st (E & 0E) 

L.H. 76 Watt 
Air Sea 

F.M. Tuner 
Air See 

T20 +20 
Air See 

'Australia £42.60 £11 40 £26.05 t7.25 £17.05 £4.65 
Canada £23.50 £8.00 £14.40 £5.05 £9.60 £3.45 
Denmark £10 50 £7.40 £6.00 £4.65 £4.75 £3.25 
Germany £10.50 £7 65 £6.00 £4.80 £4.75 £3.35 
New Zealand £41.60 £10 75 £25.25 £6.85 £16.85 £4.40 
Norway £11.40 £7.30 £6.70 £4.50 £5.20 £3.30 
Rep. S. Africa £25 00 £7.80 £15.15 £4.85 £10.35 £3.45 
Sweden £10.90 £7.25 £6.45 £4.50 £4.95 £3.25 
Switzerland £8.90 £6.85 £5.30 £4.25 £4.10 £3.10 
U.S.A. £23.20 £9 85 £14.25 £6.30 £9 45 £4.05 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
75W AMPLIFIER KIT 
In Hi -Fi News there was published by Mr Linsley -Hood a 
series of four articles (November 1972 -February 1973) 
and a subsequent follow -up article (April 1974) on a 
design for an amplifier of exceptional performance which 
has as its principal feature an ability to supply from a 
direct coupled fully protected output stage. power in 
excess of 75 watts whilst maintaining distortion at less 
than 0.01 % even at very low power levels. The power 
amplifier is complemented by a pre -amplifier based on a 
discrete component operational amplifier referred to as the 
Liniac which is employed in the two most critical points 
of the system, namely the equalization stage and tone 
control stage, positions where most conventional designs 
run out of gain at the extremes of the frequency spectrum. 
Unusual features of the design are the variable transition 
frequencies of the tone controls and the variable slope 
of the scratch filter. There is a choice of four inputs, two 
equalized and two linear, each having independently 
adjustable signal level. The attractive slimline unit pictured 
has been made practical by highly compact PCBs and a 
specially designed Toroidal transformer. 

Hi -Fi News Linsley -Hood 75W /Channel Amplifier 
Mk Ill Version (modifications as per Hi -Fi News April 19741 

Full circuit description 

in handbook 

(pack 15 =price 30p) 

FREE TEAK CASE WITH FULL KITS 

KIT PRICE only £62.40 carriage free (U.K.) 

Pack Price Pack Price 
1 Fibreglass printed -circuit board 11 Fibreglass printed -circuit board 

for power amp. £0.85 for power supply CO 65 
2 Sat of resistors. capacitors, presets 12 Set of resistors, capacitors. 

for power amp. E1.70 secondary fuses. semicon 
3 Set of semiconductors for power 

amp. now using B0V58. 13 
ductors for power supply 

Set of miscellaneous parts 
13.5o 

BD529. 80530) E8.50 . Including DIN skts. mains 
4 Pair of 2 drilled. finèsd heat sinks £0.80 Input skt. fuse holder. Inter- 
5 Fibreglass printed -circuit board connecting cable. control 

for preamp. C1.30 knobs £4.25 
8 Set of low noise resistors, capacitors. 14 Set of metalwork paru including 

prraets for pre -amp. 02.70 silk screen printed fascia 
7 Set of low noise, high gain semicon- 

ductors for pre-Imp. f2.a0 
panel and all brackets. fixing 
parts. etc. £8.30 

8 Set of potentiometers Ilncluding 15 Handbook £0.30 
mains switch) E2.05 18 Teak cabinet £a 85 

9 Set of 4 push-button switches. 2 each of packs 1 -7 Inclusive 
rotary mode switch E3.70 are required for complete 

10 Toroidal transformer complete 
with magnetic screen/housing primary 
0 117 234 V. secondaries: 

stereo system 
Total cost of individually 

purchased packs r77 75 
33 0 33 V. 25-0.25 V. £9.15 

V A T Please add 25%* 
to all U.K. orders 
1 Dr at current rate if ahangedl 

U.K. ORDERS L Carriage free (MAIL ORDER 
ON LY) 

SECURICOR DELIVERY: For Securicor delivery to 
mainland -add f2 if VAT per kit. 

OVERSEAS - Postage at coat -4- 50p 
special pecking, handling (remittance in sterling please) 

Dept. WW1 
POWERTRAN ELECTRONICS 
PORTWAY INDUSTRIAL ESTATE 
ANDOVER, HANTS SP10 3NN 

WW -050 FOR FURTHER DETAILS 
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TEXAN AMPLIFIER 
AND TUNER KITS 
,,,from Henry's Radio. The Sole UK Distributors. 

Here's your opportunity to build the superb Texan amplifier and tuner! Designed 
especially for Henry's by Richard Mann of Texas Instruments, the Texan amplifier 
was featured In Practical Wireless. Through bulk buying, Henry's are able to offer 
both these kits of quality components at low cost. Naturally, as sole appointed UK 
distributes, Hemy's offer atoll after sales service - so if your kits don't result in 
properly functioning units, we'll help you Mat them out! 

TEXAN AMPLIFIER 
Incorporating fully integrated stereo preamp and power amp, with 61C's, 10 transistors, 
6 rectifiers and zener diodes.'Plus stabilised, protected circuitry; glass fib pcb; Gardeners 
low-field low -ld cmainstrSlim 

design, 0 
all facilities and controls. Slim design, 
chassis 14j "x6 "x 2" overall 
Professional appearance and 
performance. 20 watts per 
channel RMS, less than 
01°ó&stational.' kHz. 

KIT PRICE= 
£29.50 inc. VAT 
+ £1.00 p & p. 
Built &tested Y39.50 inc. VAT 
+ £1.009&9. 

TEXAN TUNER 
Featuring vancap tuning and phase 
lock loop decoder in a professionally 
designed circuit, this tuner has a 
glass fibre pcb; built -in AFC; 9 

transistors, 1 IC, 9 diodes; and a teak 
cabinet. Aerial sensitivity 2.5 uV; 
stereo separation 40 dB; frequency 
response on stereo 20 - 15,000 Hz ± 
3 dB (upper limit set by transmitter), 
on mono 20 - 22,000 Hz ± 3 dB, 
Circuit can be altered to cover 
amateur and aircraft bands. Mains 
operated. 

KIT PRICE £25.95 
inc. VAT-i-£1.00 p & p. 
Built & tested £30.95 inc. VAT 
+£1.00p & P. 

ELECTRONIC FOOTBALL & TENNIS 

VIDEO SPORT 
ON YOUR OWN TV 
Play three exciting electronic ball 
games FOOTBALL TENNIS 

HOLE IN THE WALL on your own 
TV! Just plug Video Sport into the 
aerial socket of your TV and away you 
go. Completely safe for you, your 
children and your TV. Mains operated. 

HENRY'S PRICE ONLY 

£27.50 me VAT +£2.50 p 6 p. 

HENRy5 LONDON W.2 
EDGWARE 

01 402 8381 

LOWER SALES FLOOR 

231 TOTTENHAM COURT ROAD LONDON W.1 01 -636 6682 

NEW MIDLANDS STORE 

94/96 UPPER PARLIAMENT STREET, NOTTINGHAM 0602 -40403 

All mail to Henry's Radio, 303 Edgware Road, London W.1 

Benefit from our 30 years' experience 
in retail electronics! 

Wireless World, January 1976 

SINCLAIR CALCULATORS CBM CALCULATORS 

Cambridge £9.95. Cam Merry £13.95. 7740 7 -digit 4 function model E5.99. 

Scientific £13.95. Oxford 100 £9.95. 385R 8 digit rechargeable with charger 

Oxford 200 £14.95. Oxford 300 £22.98. 610.99. 8120D 620.95. SR9120D 
Mains units (state model) £3.19. £28.95. SR612OR 635.95. SW4i48R 

£43.95. Muas unit for D models £2.95. 

S -0eC £2.34 S-DECS AND T -DEBS IC20 10 +10W stereo amp. _ 
TUC 64.15 kit with tree booklet and _ 

v -DeCA E4.55 p( 1 printed circuit E8.58. 
-0erriers 15 -+_ , SINCLAIR 

P120 power supply kit for 
IC carriers: 
16 dit plain £1.111 -. -0` 
With (2.21 

1C20 above 65.91. L 
VP20 volume. tone control socket 

10185 plain E1.09. With socket E2.05 
AMPLIFIERS and preanlp kit including 

printed circuits E7.95. 

BATTERY ELIMINATORS 
RENO SAE FOR EWE DATA 

6-WAY SPECIAL SINCLAIR PROJECT 80 
The most versatile AFU £7.55. FM tuner 613.25 
battery eliminator ever Z40 £5.75. Stereo decoder E5.55 
offered. Switched eut- Z60 £7.10. Trans. for PZ 8 £5.40 
put at 3. 44, 6 9 Q16 £9.71. Stereo 80 £13.25 
and 12V at 50000 mÁ PZ25 £8.50. Project 805 634.95 
64.95. PZ6 £8.70. PZ8 68.20 

JC12 AMPLIFIER 
3-WAY MODEL 6W IC Audio amp 
Switched output of 6. with free data and 
7., and 9V at 250 mA h., ll printed circuit 
with unique 4 way 62.90. Special 
jack plug and socket , 

connector 
offer: only ít2.45 if fir 

E2.95. 
bought with deluxe 
kit. 

DELUXE KIT FOR JC12 
RADIO MODELS Includes all parts for the pcb and vol, bass 
50mA with poppet! and treble controls for mono version £2.52. 
battery terminals tor 

radios etc 6V 62.95 
Stereo version with balance control E5.20. 

JC12 
KEa.77. 41 +flirt E3ó95. 

-ry1! l5POWER 

6 +611 63.95. 9 +9V 
£4.43. ,.i JC12 PREAMP KITS 

Type 1 for magnetic pickups. mies and 

CASSETTE MAINS UNITS tuners. Mono model £2.15. Stereo E3.70. 
7'/,V output complete with 5 -pin DIN plug Type 2 for ceramic or crystal pickups. Mono 

to run cassette tape recorders from the AC £1.27. Stereo £2.33. 
mains £4,61. SEND SAE FOR FREE DMA 

Prices include post and VAT. Official credit orders from schools, etc.. welcome. No VAT 

charged on overseas orders. All prices are special offers. 

SWANLEY ELECTRONICS 
P.O. BOX 68, SWANLEY, KENT 8R8 8TQ 

HART ELECTRONICS 
Audio Kit Specialists since 1961 

BAILEY /BURROWS / QUILTER PRE AMP This is the tone control section of the best 
pre -amp kit currently available. Consider the advantages:- First quality fibreglass 
printed circuits with roller tinned finish and all component locations punted on reverse. 

"Low noise carbon him and metal film resistors throughout. *Finest quality low -noise 
ganged controls with matched tracks and shafts cut to length. *Well engineered layout for 

total stability. *Special decoupling and earthing arrangements to eliminate hum loops. 

*Controls. switches and input sockets mount directly on the boards to TOTALLY 
ELIMINATE wiring to these components. (We know of one pre-amp kit which claims its 

controls mount directly on the board -and so they do, by their shah bushes! You still have 

to wire them up!!) 
*We incorporate the Ouilter modification which is most important as it reduces distortion 
and increases the bass and treble control range. 
As can be seen from the photograph the tone control unit is very slim (only 11" from 
front to back) and may therefore be used in many other applications than our Bailey 
metalwork which it is designed to fit. 

F.M. TUNER. Several useful modifications have been made to our compact tuner. The mechanical layout 

withal! its advantages is retained and four important electrical extras are now offered. 1 Multi.turn preset 

pots for easier tuning. 2. MPX filter for trouble free taping. 3. Extra thermal stabilisation for tuning line to 

eliminate drift 4. Provision for remote control tuning of as many stations as you require. 

STUART TAPE CIRCUITS Our printed circuits and components offer the easy way to 

convert any suitable quality deck into a very high quality Stereo Tape unit. Input and 

output levels suit Bailey pre amp. Total cost varies but around £35 is all you need. We can 

offer tape heads as well if you want new ones. 
All above kits have fibreglass PCB's. Prices exclude VAT but P &P is included. 

FURTHER INFORMATION ON ALL HITS FREE if you send us a 9 In. x 4 In. S.A.E. 

REPRINTS Poll free. no VAT. 

Bailey 30W 18p. 

STUART TAPE RECORDER All 3 articles under one cover 30p. 

BAILEY /BURROWS /OUILTER Preamp circuits, layouts and assembly notes 15p. 

All prices exclude VAT. 

Penylan Mill, Oswestry, Salop 
Personal callers are always welcome. but please note we are closed all day Saturday 
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QUALITYAMPLIFIER KITS by POWERTRAN 
20 WATTS /CHANNEL 
Pack Price 

1 Set of all low noise resistors £0.95 
2 Set of all small capacitors £ 1.50 
3 Set of 4 power supply capacitors E1.40 
4 Set of miscellaneous parts including 

DIN sockets, fuses. fuse holders. 
control knobs. etc. E1.90 

5 Set of slide and push- button 
switches £1.20 

6 Set of potentiometers and 
selector switch £2.00 

7 Set of all semiconductors £7.25 
8 Special Toroidal Transformer £4.95 
9 Fibreglass PC Panel £2.50 

10 Complete chassis work. 
hardware and brackets £4.20 

11 Preformed cable /leads £0.40 
12 Handbook £0.25 
13 Teak Cabinet £4.50 

TOROIDAL T20 + 20 
Developed from the famous Practical Wireless Texan 

Designed by Texas engineers and published in 
a series of articles in Practical Wireless. The 
TEXAN was a remarkable breakthrough in 
delivering true Hi -Fi performance at excep- 
tionally low cost. Now further developed to 
include a true Toroidal transformer. this 
slimline integrated circuit design, based upon 
a single F /Glass PCB, features all the normal 
facilities found on quality amplifiers, including 
scratch and rumble filters, adaptable input 
selector and headphones socket. 

FREE 

KIT PRICE 
STILL ONLY 28.25 

TEAK CASE and HANDBOOK 
with full kits 

post free (U.K.) 

WIRELESS WORLD AMPLIFIER DESIGNS 
Component packs for a choice of three outstanding amplifiers are stocked together with packs 
for a regulated power supply suitable for use with a pair of any of them. Also stocked are 
packs for a very well -established pre -amplifier -the Bailey- Burrows design which features six 
inputs, a scratch and rumble filter and wide range tone controls which may be either rotary 
or slider operating. 

30W BAILEY 
Pk. 1 F /Glass PCB 
Pk. 2 Resistors, capacitors, pots 
Pk. 3 Semiconductor set 
20W LINSLEY -HOOD 
Pk. 1 F /Glass PCB 
Pk. 2 Resistors. capacitors. pots 
Pk. 3 Semiconductor set. 

GOV REGULATED POWER SUPPLY 
Pk. 1 F /Glass PCB 
Pk. 2 Resistors. capacitors, pots 
Pk. 3 Semiconductor set 

BAILEY -BURROWS PRE -AMP 
Pk. 1 F /Glass PCB 
Pk. 2 Resistors. capacitors, pre -sets, 

transistors 

£1.00 
£2.35 
£4.70 

£1.05 
£3.20 
£3.35 

£0.95 
£1.95 
£3.10 

Pk. 3R Rotary potentiometer set 
Pk. 35 Slider potentiometer set 

(with knobs) 

£2.00 

£2.70 

STUART TAPE RECORDER 
A set of three printed -circuit boards has been 
prepared for the stereo integrated circuit 
version of this high -performance Wireless 
World published design. 
TRRP Pk. 1 Replay amplifier F/ Glass PCB £1.10 
TR RC Pk. 1 Record amp. /meter drive cct. 

F /Glass PCB £1.60 
TROS Pk. 1 Bias/erase /stabilizer cct. 

£2.35 
F /Glass PCB £1.20 

For details of component packs for this design 
please write for free list. £6 10 

ACTIVE FILTER CROSSOVER 
An essential and critical component in a high -quality speaker system is the crossover unit convention- 
ally comprising of a series of passive networks which unfortunately, though introducing reactive impedances between the amplifier and the speakers, result in the loss of the advantage of high amplifier damping factor and renders the speakers prone to overshoots and resonances. An elegant 
solution to this problem, described by D. C. Read in Wireless World, involves the use of a series of active filters splitting the output of the pre -amplifier into three channels, of closely defined band- width. each of which is fed to the appropriate speaker by its own power amplifier. A design for a' suitable 20 -watt amplifier, based on a proven Texas circuit, was also described by Mr Read. The 
printed- circuit board for this has been designed such that three amplifiers may be stacked and 
mounted together on a common heat sink to achieve a conveniently compact module. 

ACTIVE FILTER 
Pack 
1 Fibreglass PCB (accommo- 

dates all filters for one 
channel) £ 1.05 

2 Set of pre -sets, solid 
tantalum capacitors. 2% 
metal oxide resistors. 2% 
polystyrene capacitors E4.20 

3 Set of semiconductors £2.65 
2 off each pack required for stereo 
system 

SUITABLE ALSO FOR FEEDING 
ANY OF OUR HIGH -POWER 
DESIGNS 

READ/TEXAS 20w amp. POWER SUPPLY 
Pack FOR 20W /CHANNEL STEREO 
1 Fibreglass PCB £0.70 SYSTEM 
2 Set of resistors. capaci- 

tors pre-sets (not includ- Pack 
ing 0/P coupling capa- 1 Fibreglass PCB 
citors) E1.10 2 Set of rectifiers. zener 

3 Sets of semiconductors £2.40 diode. capacitors. fuses, 
6 off each pack required for stereo fuse holders 
system 3 Toroidal transformer 
4 Special heat sink as- 

sembly for set of 3 
amplifiers £0.85 

5 Set of 3 0/P coupling 
capacitors £ 1.00 

2 off packs 4, 5 required for 
stereo system 

ELECTRONICS 
AND NOW OUR NEW 

T30 + 30 
30 WATT VERSION! 

The T20 +20 already a development from the very 
successful Texan. has been developed still further to include 
all the improvements suggested in the P.W. July 1975 
follow -up article and our new model offers RF interference 
filters, tape monitor facility and an additional 10 
watts /channel of power. 

Pack Price 
1 Set of all low noise resistors £1.051 
2 Set of all small capacitors £2.10 
3 Set of 4 power supply capacitors £2.05 
4 Set of miscellaneous parts including 

DIN sockets. fuses fuse hblders 
control knobs. etc. f1.90 

5 Set of slide and push button 
switches f 1.20 

6 Set of potentiometers and 
selector switch 

7 Set of all semiconductors 
8 Special Toroidal Transformer 
9 Flbreglas, PC Panel 

10 Complete chassis work. 
hardware and brackets 

11 Preformed cable leads £0.40 
.2 Handbook (free with complete kn) £0.25 
13 Teak Cabinet £4.50 

f2.00 
£7.75 
£6.80 
£2.90 

£4.80 

FULL KIT (WITH FREE 
TEAK CASE) ONLY £32.95 

SEMICONDUCTORS 
as used in our range of 

quality amplifiers 

2N699 £0.25 BFY51 £0.20 
2N1613 £0.20 5FY52 £0.20 
2N1711 £0.25 CA3046 £0.70 
2N2926G £0.10 LP1186 £5.50 
2N3055 £0.45 MC1310 £2.90 

2N3442 £1.20 MCt351 £1.05 
2N3711 £0.109 MFC4010 £0.95 
2N3904 £0.17 MJ481 £1.20 
2N3906 £0.10 MJ491 E1.30 
2N4062 £0.111 MJE521 f0.80 
2N4302 £0.90 MPSA05 £0.25 
2N5087 £0.42 MPSAI2 £0.55 
2N5210 £0.54 MPSA14 £0.35 
2N5457 f0.45 MPSA55 £0.25 
2N5459 £0.45 MPSA65 f0.35 
2N5461 í0.50 MPSA66 £0.40 
2N5830 £0.30 MPSUO5 £0.80 
40361 f0.40 MPSU55 £0.70 
40362 f0.45 SBA750A £2.50 
BC107 £0.10 SL301 £1.30 
Bctoe C0.110 SL3045 £1.90 
BC109 [0.110 SN72741P £0.40 
BC1090 £0.12 SN72748P £0.40 
BC125 £0.115 riL209 £0.30 BC126 E0.15 TIP29A £0.50 
BC182 £0.10 TIP30A E0.60 
BC212 £0.12 TIP29C £0.71 
BC1824 £0.10 TIP30C £0.78 
BC2124 [0.12 TIP41A £0.74 
BC182L £0.10 TIP42A £0.90 
9C 1841 [0.11 TIP 41 B 20.82 
BC_212u. £0.12 11P428 20.88 
1;C214L [0.114 1N914 £0.07 
BCY72 £0.13 1N916 £0.07 
B0529 £0.55 15920 £0.10 
BD530 £0.85 5805 £1.20 
13DY56 £1.80 FILTERS 
6F257 £0.40 FM4 £0.80 
8F259 £0.417 SFG10.7MA 
BFR39 00.25 £2.80 
BFR79 f0.25 

V.A.T. Please add 25 %` 
to all U.K. orders 

( 'or at current late if changed) 

U.K. ORDERS -Post free (mail order only) 

SECURICOR DELIVERY -for this optional 
service (Mainland only) add £2.00+ VAT per kit 

OVERSEAS- Postage at cost+ 50p 
£0.50 special packing, handling (remittance in 

sterling please) 

E2 60 Dept. WW1 
POWERTRAN ELECTRONICS 

PORTWAY INDUSTRIAL ESTATE 
ANDOVER HANTS SP1 0 3NN 

MORE KITS 
ON PAGE 85 

WW -051 FOR FURTHER DETAILS 
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CASED TRANSFORMERS 
Housed in marl resie coated eleel cases with 3 core 

power cable awl a11e1 socket lased primary mane 
Isolation types are fitted wiO 3-pin oetlel sockets mod 

re available with 110 roll or 240 volt eeput [Please 

statel. Auto types are titled with 2.pia fill style 

sockets up to 500 VA. 3 -pin sockets from 750 to 3000 

VA Sae Aulo elm Isolation sections for prices. Plugs 

extra 

SAFETY ISOLATING 
Prim. 120/240V. Sec. 120/240V Centre Tap with screen 

PRICE 

VA NF 
NICE PAp NICE 

OItVT111 N 
Cased 2 Pm f- I Earth Open 

F F E 

20 148 5.25 0.98 3.75 

60 149 9.03 0.98 4.70 

Igo 150 9.87 0.98 5.35 

200 151 1229 0.98 8.61 

250 152 13.81 098 10.31 

350 153 16.54 0.98 1254 
500 154 18.38 0.90 1 4.31 

750 155 28.72 1.25 22.12 

1100 158 37.44 1,25 30.57 

1500 157 44.37 1.25 34.90 

2000 158 52.45 2.95 30.91 
3000 159 77.18 2.95 61.51 

MINIATURE & EQUIPMENT 
Primary 240V with Screen 

(í01.T5 Ml1IAMPS 

Sec 1 Sec. 2 Sec. 1 Sec 2 

200 - 

5W Sao 

1000 1000 

100 

330 330 
500 500 

1000 1000 

40 
200 200- 

TRANSFORMERS 

3 -0.3 - 

05 06 
05 05 
909 - 
0-9 0.9 
ob -9 089 
08.9 089 
15-015 - 

0 -15 015 
20420 - 
O20 0.20 
015-20 01520 
0-20 0.20 
2,20 - 
2012-0 - 
12 -20 

0.1520 
01521 
01521 

015-20 
015.27 
01527 

30 

150 150 

500 500 

300 300 

3500 Re Screen 
700 - 

oc 
1200 10M- 

553 500 

1000 1000 

Post 

0.72 
0.12 
0.15 
097 
1.18 

1.21 

1.44 

OA 
OA 
0A 
OA 
0A 

REF NICE Pal 
000. E E 

238 1.56 034 

234 1.56 0.34 

212 212 046 
13 1.60 034 

235 1.62 034 

207 1.69 046 
206 2.79 046 
240 1.55 0.34 

236 1.56 0.34 

241 1.55 0.34 

237 156 0.34 

205 2.66 0.59 

214 2.03 0.61 

1116 3.45 097 
221 2.50 0.61 

206 265 072 
203 3.16 0.58 

204 4.55 0 72 

12 and 24 VOLTS PRIMARY 200 -240 Volta 

12V 

03 
05 

é 

6 

10 

12 

16 

20 

30 
40 
so 

MIPS 
249 
015 
0.25 
0.5 

20 

30 

REF 

242 

III 

213 
n 
18 

70 

108 

72 

116 

11 

115 

187 

232 
226 

NICE 

1.66 

1.60 
1,90 

247 
3.07 
4.50 
5.11 
5.63 
5.80 
7.26 

10.96 
14.06 
15.63 
17.70 

Posi 

0 34 

046 
061 
061 
0.62 
072 
0.85 
0.85 
085 
091 
1.I8 
136 
OA 
OA. 

30 VOLTS 
PRIMARY 2001240V 
SECONDARY 12. 15. 

AARS Rel. 

Mo. 

0.5 112 

79 

3 

20 

21 

51 

117 

88 

89 

20. 24. 30V 
hice 

2.04 
2.57 
3.91 

4.80 
5.58 
6.75 
7.52 
9.93 
1027 

50 VOLTS 
PRIMARY 200/2409 
SECONDARY 19. 25. 33. 40. 509 

Ref 

. AMS 000 Price 

05 02 271 
I 03 3.58 

2 04 5.30 
3 05 6.10 
4 06 797 
6 01 12.93 

8 I8 13.75 

10 19 1179 

AMPS 

05 

Ref 

Ma 

124 

126 

127 

125 

123 

40 

120 

121 

122 

189 

Pnce 
[ 

251 
3.75 
5.36 
7.91 
9.20 

1022 
12.10 
15.74 
20.10 
18.87 

Post 

0.61 

066 
0.72 
085 
085 
0.95 

0.97 
1.18 

1.18 

Post 

( 
061 
0 76 

0.85 

085 
I 08 

I 18 

144 
I 86 

Post 

( 
0 72 

072 
0.85 
0.97 

I 18 

I.18 
1.36 

0 A. 

0.A. 

0.A. 

BRIDGE RECTIFIERS 
ONEAMP Price FOURAMP 
50 P.I.V. 025 100 P.I.V. 

100 PLY 025 200P.I.V. 
200 Pitt 029 400 P.I.V. 

800 P.I.V. 0.30 800 P.I.V. 

Pao 
0.55 
069 
055 
0.75 

SPECIAL OFFER! 
2 KVA ISOLATORS 

Fui/yimpregnafed & screened 

2 primary windings 110V gild 
2 secondary windings 115V each 

(2 matching transformers) 

£29.50 plus cerr. & VAT. 

TWO AMP Prim SIX AMP 
50 P.IV 035 SON V 

100P19 040 100 P IV. 

200 P.1.V 046 200 P.I.V. 

CAP.I.V 059 400P1V. 
AN 25`. VAT n all print 

POWER UNIT 
TYPE 
CC 12 -05 
British 
Made 

Pore 
065 
0.70 
000 
090 

SAVES BATTERIES 
SAVES MONEY 
Hewed ie men peel Cu. heisAed ie Bard 

mpaxy peelers. Screened Ior safely. 

Output switched 3. 4.5. 6. 79 9 and 12 Valu at 

500 00 O.C. Sporule. hoe 240 V awls. suitable 

le Raios. Tope Recorders. Record Pipers. etc. 

One 75 x 50 x 140 cm. Price 14.05 Past 

30p. Plu 25'. VAT. 

AUTO TRANSFORMERS 

VA Ref 
(Woos) No. 

PRICE 
PRICE Plugs 
Cased 2 & 3 pin 

E 

Tapped at 115, 220. 240 Volts 

20 113 4.31 0.26 
Tapped at 115, 200. 2207230 Zits' 

160 4 699 0.25 
200 65 7.67 0.25 
300 66 8.67 0.25 
500 67 11.82 0.25 
750 83 14.81 0.95 

1000 84 18.38 0.95 
1500 93 23.26 0.95 
2000 95 35.07 1.80 
3000 73 50.61 2.35 

PRICE 
Open 

E 

Post 
E 

1.88 O61 

4.28 
521 
6.11 
9.48 

11.30 
14.35 
19.22 
25.49 
0/. 'h. R%4. 

072 
078 
0.85 
118 
1 28 
1 44 0 
O A. 
O_A. 
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NEW! PANEL METERS 

211 411 

SIZE. 60mm WAS x 45em Rip SIZE: I10tima Wide x 82mm High 

x 400th Seep. x 4300 Deep. 
Movement I.R. 

ara 
Moreese I.R. 

ohms 

0-50 micro A. 1250 050 micra A 1400 

0100 micro A 580 0.100 010r0 A 730 

0500 Mcro A 170 0.500 micro A 200 

01 M 170 DI eA 200 

OS M 1.70 0500 200 

0.10.8 6 0.1000 6 

0590 EA 0.5 05000 0.5 

0.0-500100 0100mew, 05 
OS 

0100 0.4 

0-500 eN 

0.5 

0.5 

01 AMP 0.5 51 AMP 05 

AM 05 02 AMP 0.5 

025 0.0 15O 0.25 Voll 15K 

0-50040:61614 
50K 0-50 VoeI 50K 

300K 0300 Volt 300K 

" {' Meter 170 _p Meier 200 

YO Meter 9250. VU Moler 5250 

VU Melera are complete 5118 detectors Modern wile blet. Pries 2" 13.20 

Pool 10p- Price 4" E4.00 Post 10. Lamps 60p par tet. P60 R. VAT 

C1000 MULTI -METER 
Compact General Purpura Mnl Multimeler 

Input Resistance 1000 ohms per roll 

Raman AC Volts 0 -15 50 2501000 Vats 

OC Volts 010 50 250 1000 Volts 

OC Curren 01 M 0 -100 M 
Reústeece O-1541K 00mo 

Sue 60 x 24 x 90 as 
Cmplele wí0 Batteries. Tel Prods. lnalrunlons 

Special price E3.35 Post 30p Plus 8% VAT. 

1/4-WATT CARBON FILM RESISTORS 
also available 64 wan at 70° CE 12 range 100-1M0 5% tot above 

470K0 10% tot. at 95p per 100. Plus 25% VAT. 

MINIATURE NEONS 
6mm dia., 12mm length leads lengtttapprox. 20mm. Recommended 

ballast resistor. 150K ohms for 240 Volt operation. Price. Packet of 

10 for 60p. Postage 15p Plus 8'x, VAT 

PLEASE ADD 8% VAT ON ALL 
TRANSFORMERS 
Send 25p for Catalogue 

aMe MAP LTD. 

DEPT. WW1. SIMMONDS ROAD. WINCHEAP, 
CANTERBURY, KENT. Tel: (0227) 52436 

KINNIE COMPONENTS 
10 NELMES WAY, 
HORNCHURCH, ESSEX RM 1 1 2QZ QUADROPHONIC DECODER MODULE. C.B.S. /S.Q. Type. 

using I.C. MC 1312P. With slight modification direct substitute 

HORNCHURCH 45167 for P.E. "RONDO" Board Complete with Data E4 each 

ALL PRICES INCLUDE V.A.T. EXCEPT WHERE 
SURCHARGE IS INDICATED 

COPPER LAMINATE P.C. BOARD 
8.4 x 7.7 inch. 3 for 75p. P P 25p. 
9.45 x 8.15 inch, 3 for 90p. P.P. 30p. 
10,10 x 7.90 inch, 3 for £1. P.P. 30p. 
13.1 x 9.4 inch, 3 for E1.20. P.P. 30p 
17 o 9.5 inch. 2 for £1.20. P P. 30p. 

MONSTER PACK 
10 PIECES 10.1ín o 7 90111 PLUS FREE BOTTLE OF 

CIRCUIT ETCHANT E2.50. P.P 50p 

TELEPHONE DIALS (new) E1. P P 

15p 
EXTENSION TELEPHONES (Type 
706). Various colours. E3.95. P.P. 75p. 
RATCHET RELAYS (310 ohm). Various 
types £1.20. P.P. 20p. 
UNISELECTORS (New) 25 way, 12 
Bank (Non bridging), 68 ohms 
£6.50. P P 50p. 

MINIATURE UNISELECTOR 
(Ex EWE, 16 Bank (5 non bridging 1 bridging 100 ohms 
2430 V D C £1.50. P P 5013 

OVERLOAD CUT -OUTS. Panel mounting (13/4 x 13/4 x 'hm.), 
800 M /A/ 1 B amp. -10 amp. 45p. P.P. 5p. 

ADVANCE TRANSFORMERS "VOLSTAT ". Input 240v. 
AC 
C.V -50. 38v. at 1 amp; 25v at 100 m /a; 75v. at 200 m /a. 
£3. P.P. 65p. r 

C.V.75. 25v. at 2'/2 amp. £3.25. P.P. 75p. 
C.V.100. 50v. at 2 amp.; 50v. at 100 m /a. E4. P.P. 75p. 
C.V.250. 25v. at 8 amp; 75v. at '/ amp. E6.50. P.P. £1.50. 
C.V.500. 45v. at 3 amp; 35v. at 2 amp. £12. P.P. £1.75. 
H.T. TRANSFORMER. Prim. 110/240v. Sec. 400v. 100 
m/4. E3. P.P. 65p. 
L.T. TRANSFORMER "TOROIDAL ". Prim. 240v. Sec, 30v. 
at 1/2 amp. Size 3 in dia., 1 thick. £1.65. P.P. 20p. 
LT. TRANSFORMER. Prim. 240v. Sec. 27 -0 -27 at 800 m /a. 
7.5 amp. £2.25. P P 50p. 
LT. TRANSFORMER. Prim. 110/240v. Sec. 50v. at 10 amp. 
E10.PP i1 50 
L-T. TRANSFORMER. Prim. 240, Sec. 18v. at 1.5 amp. & 

12v (u 1 amp E2.25. P P. 50p. 
L.T. TRANSFORMER. Prim, 240v. Sec. 18v. 1 amp. £1. P.P. 

.20p. 
L.T. TRANSFORMER. Prim. 240v. Sec. 12v. at 1 amp. 70p. 
P.P. 25p 

15% V.A.T. Surcharge 

S.T.C. CRYSTAL FILTERS (10.7 Mhz). 445 -LQU -901 A (50 
Khz spacing). E3. P P 20p. 445 -LQU -901 B (25 Khz spacing), 
£4. P P 20p. 10.7 M.H.Z. Canned I Fs. Size 1 x 1/2 x 1/2in. (with 
data) 65p. P.P. 10p. 
3 GANG TUNING CAPACITOR S 5 PF. to 320 PF. 80p. P.P. 

20p 
V.H.F. /U.H.F. POWER TRANSISTORS (type BLY38). 3 watt 
output at 10500 Mhz. £2.25. P.P. 1 Op. 

MINIATURE METERS 500 Micro amp. (level /stereo beacon 
etc ) scaled half black /half red. Size 1 x 1 inch 85p. P P 15p. 

HIGH CAPACITY ELECTROLYTICS 
2,2001 100v (4 x 13/4n.) 90p. P.P. 20p. 2.500uf/100v (4 x 

2in.) 90p. P.P. 20p. 4,7000/25v (2 x 1'/in.) 86p. P.P. 15p. 
10.000uf/25v (41/2 x 11/2m.) 75p. P.P. 25p. 6.800uf/63v (3 x 

2fn.) E1. P.P. 20p. 25.0000/40v (4%4 x 21/2in.) E1.25. P.P. 

25p. 47,000uf/40v Powerlytic (51/2 x 3in.) E2. P.P. 50p. 
100,000uf/10v Powerlytic (41/2 o 3in.) £1.50. P.P. 30p. 
160,000,f/ 10v Powerlytic (6 x 31n i E2. P P 50p 

MULTICORE CABLE. 6-core (6 colours) 14 / 007h 
Screened P.V.C. 22p per yard; 100 yards at £16.50. P P 

2p a yard. 7 -core (7 colours) 7/22mm. Screened P V C 

22p per yard; 100 yards £16.50. P.P. 2p per yard. 30 -col, 
115 colours) 25p per yard; 100 yards £20. P.P 2p per 
yard 

RIBBON-CABLE (8 cólours). .10m. £1.85. P P 20p 
100m 8 -core 7 / .rem Bonded side by side £11.50. P P 

E1 

TRANSFORMERS 
L.T. TRANSFORMER. Prim. 110/240v Sec. 
23/24/25,11 10 amps £7. P.P. £1. 
L.T. TRANSFORMER. Prim. 110/240v. Sec. 
20/21/22v al 8 amp £6. P.P. El. 
L-T. TRANSFORMER. Porn. 110/240v Sec. 0/24/40v 
at 1'/ amp. (Shrouded) £1.95. P.P. 50p. 
L.T. TRANSFORMER. Prim. 200/250v. Sec. 
20/40/60v at 2 amp. (Shrouded) £3. P.P. 50p. 
L.T. TRANSFORMER. (H.D.) Prim. 200/250v. Sec. 18v 
at 27 amp.; 40v at 9.8 amp.; 40v at 3.6 amp.; 52v at 1 

amp.; 25v at 3.7 amp £17.50. P.P. £2.50 

WE REGRET THAT ALL ORDERS VALUE UNDER £5 
MUST BE ACCOMPANIED BY THE REMITTANCE. 

HIGH - SPEED MAGNETIC 
COUNTERS. 4 digit (non reset) 24v 
or 48v. (state which), 4 or 1 x 1 in. 85p. 
P.P 15p 

5 digit (non reset) 24v, £1.50. P.P 
15p- 

3 digit 12v. (Rotary Reset) 21/4 x 13A x l'Ain. £1.30. P.P- 

15p; 6 digit (Reset) 240v A C. £3.50. P.P. 25p. 

H.D. ALARM BELLS. bin. Dome, 6 /8v. d.c Heavy cast 
housing for exterior /interior use £3.75. P.P. El. Connecting 
wire (twin twisted) 220yd. reel E3- p.p. 75p. 

MINIATURE REED RELAYS (3 /6v). 1 make (30 x 8mm) 
20p; 2 make (32 x 12mm) 30p. P P 5p. 12v. 2 c/o 5 amp. 
H.D. RELAY. 65p. P.P. 15p. 240v A.C. RELAY (PLUG -IN TYPE) 

3 c /o, 10 amp contact with base 85p. P P 25p 

[GARRARD PLINTH & COVER. For 'Zero -1,00" etc 
beautifully finished in brushed aluminium and black with 
hinged smoke /grey perspex lid. £9.75 P.P. El. 

24v- A.C. RELAY (PLUG -IN). 3 pole c o 75p. P P 1 5p. 
2 -pole change over. 55p. P P. 15p 

BULK COMPONENTS OFFER. Resistors /Capacitors, 600 
new components. £2.50. P P 35p. Trial order 100pcs. 80p. 
P P. 20p. 15% V.A.T. 

D.C. SUPPLY. Input 240v a . giving 171/2v v d.c. C' 11/2 amp. 
(unsmoothed) 23/4 x 21/2 x 23/4in. £2.25p. p.p. 45p. 

MINIATURE "ELAPSED TIME INDICATORS. (0 -5000 
hours) 45 x 8mm 75p. 

L.T. TRANSFORMER prim 240v. Sec. 20e (u 2 5 amp. E2. 
P.P. 50p. 
L.T. TRANSFORMER (C" CORE). 200/240v Secs. 
1- 3 -8 -9v. All at 1.5 amp. 50v at 1 amp. £250. P.P. 50p. 
L-T. TRANSFORMER ( "C " CORE). 200/2400 Secs. 
1- 3 -9 -27v All at 4 amp £4. P.P. 50p. 
L.T. TRANSFORMER ("C- CORE). 200/240v Secs. 
1 -3 -9 -27v. All at 10 amp. £7.50. P.P. El .50. 
L.T. TRANSFORMER C' C" CORE). 200/240v. Secs. 

1- 3- 9 -20v. All at 4 amp. £5.50. P.P. 75p. 
L.T. TRANSFORMER ( "C CORE) 120/120v. Secs. 
1- 3 -9 -9v. All at 10 amp. £8.50. P.P. Et .50 
L.T. TRANSFORMER ( "C" CORE). 110/240v. Secs. 1 -3 -9v. 
10 amp. 35v. 1 amp.; 50v. 750 M/A E6.50. P.P. E1.50. 

MAIL ORDER ONLY. PERSONAL CALLERS BY APPOINTMENT. 
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100 WATTS ! 
HY200 

The HY200 is the latest hybrid amplifier from I.L.P. It has been designed to be virtually 
indestructible lending itself to domestic and industrial applications. Latest design 
techniques including thermal shutdown make the HY200 the most advanced amplifier of its 
kind in the World. Only five connections are required, input, output, power lines and earth. 

Features: 
Short Circuit Protection 
No External Heatsinking 
Thermal Shutdown 
Only Five Connections 
Low Distortion 

Price E21.20 +VAT £5.30 
P &P free 

Specifications: 
Output Power 100 watts R.M.S. into 8S2 
Input Impedance 100KS2 
Input Sensitivity 500mV R.M.S. 
Distortion 0.05% Typical 
Signal: Noise 96dB 
Power Band Width 10Hz - 45KHz ± 3dB 
Power Supply 45 -0 -45v D.C. at 2 Amps 
Weight 1 Kilo (2.21b) 
Power Supply PSV90 suitable for one HY200 
Price £10.56 + VAT £2.64 
P &P free 

TWO YEARS GUARANTEE ON ALL OUR PRODUCTS 

I.L.P. Electronics Ltd, 

Crossland House, 

Nackington, Canterbury, 
Kent CT4 7AD 
Tel (0221) 63218 

Please Supply 
Total Purchase Price 
I Enclose Cheque Postal Orders Money Order 
Please debit my Access account Barclay card account 
Account number 
Name & Address 

Signature 

WW -052 FOR FURTHER DETAILS 
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PROJECTS FOR YOU TO BUILD 
4 -digit clock, 6 -digit clock, 10W high quality power 
amp., High quality stereo pre -amp., Stereo Tuner, 
F.M. Stereo decoder, etc., etc. 

CIRCUITS ... Frequency Doublers, Oscillators, Timers, 

Voltmeters, Power Supplies, Amplifiers, Capacitance 

Multiplier, etc., etc... . 

Full detWls and pictures of our wide range of components, 

e.g. capacitors, cases, knobs, vergboards, edge connectors, 
plugs and sockets, lamps and lampholders, audio leads, 

adaptor plugs, rotary and slide potentiometers, presets, 

relays, resistors (even 1 % types! 1, switches, interlocking 

pushbutton switches, pot cores, transformers, cable and 

wire, panel meters, nuts and bolts, tools, organ components, 

keyboards, L.E.D.'s, 7- segment displays, heatsinks, 

transistors, diodes, integrated circuits, etc., etc., etc... . 

Really good value for money at just 40p. 

The 3600 SYNTHESI ER 

132 pages! 

The 3600 synthesiser includes the most popular features of the 

4600 model, but is simpler. Faster to operate, it has a switch 
patching system rather than the matrix patchboard of the larger 

unit and is 

particularly 
suitable for live _ 
performance 
and portable 
use. 

S.A.E. please 
for price list 

w w. ' V V H d\I V 

GRAPHIC 
EQUALIZER 

A really superior high 
quality stereo graphic 

equaliser asdescribed in 

Jan. 1975 issue of ETI. 
We stock all parts (except 

woodwork) including all 
the metal work drilled and 

printed as required to suit our 
components and PCBs. 

Complete reprint of article - price 15p. 

The 4600 
SYNTHESISER 
We stock all the parts for this 
brilliantly designed synthesiser, 
including all the PCBs, 
metalwork and a drilled and 
'printed front panel, giving a 

superb professional finish.. 
Opinions of authority agree the ETI International Synthesiser is 

technically superior to most of today's models. Complete 
construction details available now in our booklet price 121.50 

or S.A.E. please for specification 

ELECTRONIC ORGAN 
Build yourself an exciting electronic 
Organ. Our leaflet MES51, price 15p, 
deals with the basic theory of electronic 
organs and describes the construction of 
a simple 49 -note instrument with a single 
keyboard and a limited number of stops. 
Leaflet MES52, price 15p, describes the 

II extension of the organ to two keyboards I':.r 
each with five voices and the extension 
by an octave of the organ's range. 
Solid -state switching and new footages along with a pedal board 

and a further 'extension of the organ's ranga are shown in 

leaflet MES53, price 35p. (Pre -publication price 15p). 

NO MORE DOUBTS ABOUT PRICES 

Now our prices are GUARANTEED (changes in VAT excluded) for two month periods. Well tell you about price changes in advance for 

just 30p a year (refunded on purchases). If you already have our catalogue send us an s.a.e. and well send you our latest list of 

GUARANTEED prices. Send us 30p and we'll put you on our mailing list you'll receive immediately our latest price list then every 

two months from the starting date shown on that list you'll receive details of our prices for the next GUARANTEED period before me 

prices are implemented! plus details of any new lines, special offers, interesting projects and coupons to spend on components to 

epay your 30p .. ' 
NOTE: The price list is based on the Order Codes shown in our ww. 

I 

catalogue so an investment in our super catalogue is an essential 

first step. 
Call in at our shop, 284 London Road, westchff on Sea, Essex. 

Please address all mail to 

MAPLIN ELECTRONIC 
SUPPLIES 
P.O. Box 3 Rayleigh Essex SS6 8LR 

I enclose Cheque /P.O. value 
For copy /copies of your Catalogue 

MM. Name 
Address 

P O Box 3 Ravlriyr 
MAPLIN ELECTRONIC SUPPLIES Essex SS68LR . 
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DEMAELECTRONICS INTERNATIONAL 
ELECTRONIC COMPONENTS DISTRIBUTOR 

FOR INDUSTRY AND HOBBYIST 

MONTHLY SPECIALS from DEMA ELECTRONICS 
C15002 Battery OP.. 5001 £ 1.19 555 Timar £ 
CT5005 12 Digit 4 Funct w /Merit 1.49 556 Dual Timar 
MM5314 24 Pin 6 Digit Muir 2.75 1CL8038 Funct Gen Volt Contr 
MM5375 4 or 6 Digit Alarm 1.95 Oscillator Sine, Sq 
CT7001 4 or 6 Digit Alarm 3.75 9 -Digit LED Display Comm Cath Comp 

040 
0.70 

1.95 

1101 256 Bit Ram Mos 1.05 w/8 Digit Clk Chips 12' Char 1 95 
1103 1024 Bit Ram Mos 1.95 7446 .65 
5261 1024 Bit Ram L /Power 1.95 7448 .45 
1702A 2KE-Prom U /Violat 9.95 7475 .27 
5203 2048 Bit UNiolet PROMS 9.95 7490 .30 
2102 1024 Bit Static Aem 2.95 7493 .33 

74123 .39 

TTL 7400 SERIES 
7400 E 0.11 7440 E 0.11 7485 £ 0.85 74155 E 0.69 
7401 0.11 7441 1.60 7486 0.24 74156 0.69 
7402 0.11 7442 0.55 7488 2.50 74157 0.69 
7403 0.1/ 7443 0.55 7489 1.50 74158 0.69 
7404 0.13 7444 0.60 7490 0.40 74160 0.89 
7405 0.13 7445 0.75 7491 0.55 74162 0.89 
7406 0.22 7446 0.85 7492 0.43 74163 0.89 
7407 0.22 7447 0.75 7493 043 74164 1.05 
7408 0.14 7448 0.65 7494 0.49 74165 1.05 
7409 0.14 7450 0.12 7495 0.49 74166 1.05 
7410 o 11 745, 0.13 7496 0.55 74170 1.65 
7411 0.16 7453 0.13 74100 0.89 74175 0.90 
7413 0.26 7454 o.14 74107 0.27 74180 0.80 
7416 0.22 7460 0.11 74121 0.27 74181 2.50 
7417 0.22 7470 0.24 74122 0.37 74182 0.80 
7420 0.11 7472 0.21 74123 0.49 74192 0.90 
7426 0.23 7473 0.25 74145 0.57 74193 0.85 
7430 0.12 7474 0.25 74150 0.59 74194 0.85 
7432 0.22 7475 0.37 74151 0.59 74195 0.80 
7437 0.25 7476 0.26 74153 0.89 74198 1.70 
7438 0.25 7483 0.69 74154 1.05 74199 1.70 

HIGH SPEED 74H00 
74H00 £0.16 74H20 E 0.16 74H52 £0.16 74H71 £0.21 
74H01 0.16 74H21 0.16 74H53 0.16 74H72 0.26 
74H04 0.16 741.122 0.16 74H54 0.21 74H74 0.28 
74H06 0.21 74H30 0.18 74H55 O.t6 74H76 0.28 
74X08 0.16 74H40 0.16 74H60 0.16 
74X10 0.16 74H50 0.16 74H61 0.16 
74X11 0.16 74H51 0.21 74H62 0.16 

CMOS 4000 SERIES 
4000A E 0.19 4014 £1.10 4028 £ 0.95 4071 E 0.23 
4001 0.19 4015 1.10 4030 0.50 4072 0.25 
4002 0.19 4016 0.55 4042 0.95 4073 0.25 
4006 0.90 4019 0.67 4043 1.20 4075 0.25 
4007 0.19 4020 1.15 4044 1.20 4078 0.25 
4008 1.30 4021 1.10 4049 0.48 4081 0.25 
4009 0.49 4023 0.19 4050 0.48 4082 0.29 
4010 0.49 4024 0.85 4066 0.75 4528 0.85 
4011 019 4025 0.19 4068 0.23 4585 1.25 
4013 0.39 4027 0.75 4069 0.23 

DTL 
930 E 0.10 £0.10 944 E0.10 962 £0.10 1936 
932 0.10 937 0.10 1946 0.10 1963 0.10 

LINEARS 
LM300 T099 £ 0 45 340U 1092 £ 1.25 739 A DIP £065 
301 V DIP an 380 A DIP .80 741 V DIP 0.22 
302 Togo 0.45 381 A DIP 1.05 747 A DIP 0.44 
304 20100 0.50 546 V DIP 0.51 748 V DIP 0.27 
305 1099 0.60 550 A DIP 0.55 5556 11456) V DIP 0.65 
307 V DIP 0.38 555 V DIP 0.45 5558 114581 V DIP 0.65 

T099 0.45 556 8 DIP 075 ULN 2111 A DIP 0.95 
308 A DIP 0.59 560 B DIP 2.55 LM3900 A DIP 0.35 

T099 0.79 561 B DIP 2.55 75450 V DIP 0.45 
309K 103 1.45 562 B DIP 265 75451 V DIP 045 
310 T pk9 0.65 565 A DIP 1.25 75452 V DIP 0.45 
311 V DIP 0.90 566 V DIP 1.20 75453 V DIP 045 
320K TO3NEG 567 V DIP 1.25 75454 V DIP 0.45 

5.2. 12, 15 1.25 709 A DIP 0.22 75491 A pk9 065 
324 A DIP 1.07 710 A DIP 0.25 75492 A pk9 0.75 
339 A DIP 1.49 711 A DIP 0.30 
340K T03 210 723 A DIP 0.38 

12V 1 AMP 

V = Mini Drp A 14L Dip B 16 Dip 1099 8 -Pin Header 20100 10.Pin Header 
Data sheets supplied on request. Add 20 ea. excepted as noted. 

MEMORIES w /DATA 
1101 256 Bit Ram Mos E 1.79 
1103 1024 Bit Ram Mos 2.25 
7489 18225164 Bit Ram TTL 1.50 
8223 Programmable ROM 2.50 
5260 1024 Bit Ram Low Power 1.95 

CALCULATORS & CLOCKS w /DATA 
5001 Cal Chip £ 0.99 
5002 Cal Clhp 1.19 
5005 Cal Chip 1.49 
5311 Clock Chip 2.95 
5312 Clock Chip 2.95 
5313 Clock Chip 2.95 
5314 Clock Chip 3.45 
5316 Clock Chip 3.95 
Data only for any of above 0.50 
Refundable Against Purchase. 

LEDS 
MV 5020 Jumbo Red or Claw 
MAN I And 75.6..270" 
MAN 3A Red Sag -.127 
MAN 5 Green 7 Se9..210 
MAN 6 6 Solid Sag. 
9 Digit Array Fairchild 37 

with dear magnifying lens 

£ 0.15 
1.30 
.35 

1.75 
2.50 

2.95 

TRANSISTORS 
2N 2219A T05 E 0.37 
2N 2222 T018 0.15 
2N 2369 TO18 0.10 
2N 2905A TO5 0.38 
2N 3227 1018 0.32 

2N 4124 
2N 4126 
2N 4401 
2N 5225 
2N 5226 

1092 0.10 
1092 0.10 
1092 0.10 
1092 0.10 
1092 0.10 

DISCOUNTS: 
10 on orden over E 10 
15% on orlan over £ 15 

MIN 
ORDER 

£ 2.5 

All Items New Branded 
Guaranteed By DEMA ELECTRONICS 

TERMS: PRICES LISTED ARE BRITISH POUNDS & PENCE. 
SEND CHEQUE WITH ORDER. 
MASTERCHARGE, BANKAMERICARD, BARCLAY 
CARD ACCEPTED. TERMS OFFERED TO 
SCHOOLS & INSTITUTIONS. 
POSTAL AND HANDLING CHARGES 
SHIPMENT VIA AIR MAIL 
under 4.99 add 0.35 
5.00 -9.99 add 0.25 

L 10 and over 
No Charge 

DEMA ELECTRONICS INTERNATIONAL 
P.O. Box 407 San Ramon, Ca. 94583 USA 

Cable DEMAELINTL 
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TRANSFORMERS 
ALL EX-STOCK -- SAME DAY DESPATCH 

MAINS ISOLATING VAT 8% 12 and /or 24 -VOLT 
PRI 120/240V SEC 120/240V PRIMARY 220 -240 VOLTS 

CENTRE TAPPED AND SCREENED -- 

Ref. VA 
No. (1Nat14) 

'OT 20 3.77 
149 60 4.69 
150 100 5.33 
151 200 8.54 
152 250 10.32 
153 350 12.47 
154 500 14.33 
155 750 21.94 
156 1000 30.51 
157 1500 34.89 
158 2000 38.92 
159 3000 fi 

115 or 240 sec only 

Ref.' AMPS 
PPP No. 12v 24v E 

58 111 0.5 0.25 1.54 

72 213 1.0 0.5 1.86 
85 71 

1.12 18 

1.41 70 

1.41 108 
1 61 72 

FIRS 116 
BRS 17 

BRS 115 
BRS 187 

.48 BRS 226 

2 1 

4 2 
6 3 
8 4 

10 5 
12 6 
16 8 
20 10 
30 15 
60 30 

2.41 
2.97 
4.43 
5.09 
5.50 
5.80 
7.48 

10.91 
14.20 
17.67 

Ref. 
No. 
102 
103 
104 
105 
106 
107 
118 
119 

50 VOLT RANGE 
SECONDARY TAPS 

r I t. 19-25-33-40-50V 
Amps. 

05 
1.0 
2.0 
3.0 
4.0 
6.0 
8.0 

10.0 

E P&P 
P 

58 
72 
85 
97 
1.12 
1.25 
1.61 
!IRS 

2.71 
3.55 
4.95 
6.10 
7.98 

12.71 
13.63 
17.75 

60 VOLT RANGE 
SECONDARY TAPS 
0- 24- 30- 40- 48 -60V 

Amps P&P 

124 0.5 2.48 72 
126 1.0 3.68 72 
127 2.0 5.33 85 
125 3.0 7.90 97 
123 4.0 9.19 1.41 
40 5.0 10.24 1.25 

120 6.0 12.07 1 41 
121 8.0 15.75 BRS 
122 10.0 19.40 ORS 
189 12.0 20.25 BRS 

Ref. 
No. 

HIGH VOLTAGE 
MAINS ISOLATING 

POI-200/ 2-20 08 _400/440_ 
SEC 100 / 120 OR 200/ 240 

peep 
VA Ref. E o 

60 243 4.37 g7 
350 - 247 10.93 1.41 

1000 250 26.31 BRS 
2000 252 44.12 BRS 

SPECIAL OFFER 
Cased Isolator & Transformer 
1KVA PRI 240v. sec. 115V. 
Few only £33.50. ORS. 

PLUS 
BRIDGE 

_RECTIFIERS 
50v 2A 3!ip 

100v 2A 40p 
200v lA 46p 
400v 4A 65p 
600v 2A. 50p 
PM7A6 500v lOA £2.35 

P &P 15p VAT 25% 

METERS 
AVO8 Mk. 5 £55.88 
AV072 £21.72 
U4313" £13.85 
U4315* £11.80 

'(USSR), inc. steel carrying case 
P &P £1-10 VAT 8% 

MAGNETIC TO 
CERAMIC 

CARTRIDGE CONVERTER 
Operating Voltage 20, 45v 

ONLY £2.65 P &P 18p . 

VAT 25% 

BSR MINI -DECK 
4 -speed autochanger £6.00. 

P &P 51p VAT 25% 

P&P 
p 

28 
58 
58 
72 
72 
85 
85 
97 
97 

1.61 
141 
BRS 

Ref. 
No. 
112 
79 

3 
20 
21 
51 

117 
88 
89 

30 VOLT RANGE 
SECONDARY TAPS 
0:12-15-20-25-30V 

P&P Amps o 

0.5 
1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
8.0 

10.0 

1.90 
2.52 
3.77 
4.70 
5.56 
6.73 
7.52 

10.20 
10.36 

56 
72 
72 
85 
85 
97 

1.12 
1.25 
1 41 

AUTO TRANSFORMERS 
Ref. VA AUTO TAPS 
No. (wem) 
113 20 
64 75 

4 150 
66 300 
67 500 
84 1000 
93 1500 
95 2000 
73 3000 

0-115-210-240 
0-115-210-240 
0-115-210-220-240 

P&P 
p 

1.75 51 
3.05 72 
4.33 72 
6.11 85 
9.36 1.25 

14.36 1.61 
19.02 BRS 
25.41 BRS 
36-84 , BRS 

SCREENED MINIATURES 
Ref. mA. Volts E p 

200 3 -0 -3 1.62 35 
1A1Á 0 -6.0 -6 1.93 46. 
100 9 -0-9 1.56 25 
330.330 0 -9, 0 -9 1.84 25 
500_500 0 -8 -9, 0-8 -9 2.02 51 
TA 1A 0-8 -9, 04-9 3.07 58 
200, 200 0 -15. 0 -15 1.56 25 

58 
58 
72 
72 
72 
58 

238 
212 

13 
235 
207 
208 
236 
214 
221 700 (DC) 2012-0-12-20 2.38 
206 1A lA 0-15-20, 0.15-20 3.63 
203 500, 500 0-15-27, 0-15-27 3.15 
204 1A 1r1 415-27, 0-15-27 ,4_14 
5112 500 12. 15. 20. 24 30 1.97 

CASED AUTO. TRANSFORMERS 
240v mains lead input and USA 2 -pin outlets 

.20VA £3.29. P &P 72p. Ref. 113W 
150VA £6.37. P &P 85p Ref 4W 
500VA £18.97. P &P £1 .25p Ref. 67W 
1000VA £18.39 BRS. Ref. 84W 

HIGH QUALITY MODULES 
3 watt RMS Amplifier 
5 watt RMS Amplifier 
10 watt RMS Amplifier 
25 watt RMS Amplifier 
Pre -Amp for 3 -5-10w 
Pre -Amp for 25w 
Power Supplies for 3 -5 -10w 
Power Supplies for 25w 
Transformer for 3w 
Transformer for 5 -10w 
Transformer for 25w 
P &P Amps/Pre-Amps/Power Supplies 
P &P Transformers 

VAT 25% 

£2.30 
E2.65 
£2.95 
E3.95 
£4.08 

£13.20 
88p 

£3.00 
£1.48 
£2.13 
E2.60 

1Sp 

POWER UNITS 
CC12 -05. Output switched. 

3 -4- 5- 6- 7.5 -9 -12v at 50DmA 
£4.08. P &P 40p VAT 25% 

ANTEX SOLDERING IRONS 
15W £2.68. 18W £2.45. 25W £2.26. 

Soldering Iron kit £3.61 
Stand for above £1.13. P &P 25p VAT 8% 

PLEASE ADD VAT AFTER P &P 
ELECTROSIL AND SEMICONDUCTOR 

STOCKISTS - CALLERS WELCOME (MON. -FRI.I 
OR SEND STAMP FOR LISTS 

Barrie Electronics Ltd. 
3,THE MIN RIES, LONDON EC 3N 1BJ 

TELEP ONE: 01-488 3316/8 
EAREST TUBE - TATIONS: ALDGATE & LIVERPOOL ST. 

WW -037 FOR FURTHER DETAILS 
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P. F. RALFE Phone 01 -7 3T8753NDON 

NW1. 

SIGNAL GENERATORSQ Q 
MARCONI TF80ID /IS. 10 -480 mHz P,QQA. , 
MARCONI TF80IB /2S. 10 -480 mHz f725. 
HGN MS3 /U. 9.7 -11.9 and 77 -109 mHz. AM /FM. 
ADVANCE SG63D. AM /FM 7.5- 230mHz £125. 
RACAL /AIRMEC 201A. 30kHz- 30mHz. As new. P.O.A. 
ADVANCE SG2I VHF Square -wave generator 9kHz-100mHz. E25. 

OSCILLOSCOPES 
SOLARTRON CD1400 DC- 15mHz. II. 
COSSOR CDU110. DC- 80mHz. ' 
TEKTRONIX 545A with CA unit. DC- 30mHZ. Price 
only £295.00 
TEKTRONIX 531 DC -1 5mHz with L type plug -in 
TEKTRONIX 535 DC-15m Hz with L type plug -in 
TEKTRONIX 5458 DC -30mHz with 'CA' plug -in. 
TEKTRONIX 585A. DC -80mHz with type 82 plug -in. 
TEKTRONIX 6548. Storage oscilloscope. 
TEKTRONIX 502. 200uV. Sens. X -Y. 
TEKTRONIX C27 Polaroid Camera. Series 125' with 560 series adapter._ 

MISCELLANEOUS TEST EQUIPMENT 
MARCONI TF1400S double pulse generator with TM6600 /S secondary 
pulse unit £105. 
MARCONI TF791D deviation meter, 4- 1024mHz. 0- 100kHz deviation. 

MARCONI 455E Wave Analyser £120. 
MARCONI TF2600 Valve Voltmeter 1mV -300V. Excellent. £75. 
ROHDE & SCHWARZ USVD calibrated receiver 280- 940mHz (4600mHz) 
LEVELL TG200 DM. RC Oscillator, c/w case, £65. 

ROHDE & SCHWARZ URV milli -voltmeter BN10913 (late type) 
1mV -10V. With 'T' type insertion unit, free probe and attenuator heads. 

11kHz- 1.600mHz. £175. 
COSSOR 1453 True RMS milli -voltmeter. Excellent. £75. 
AIRMEC TYPE 210 modulation meter. Excellent condition. 
ROHDE & SCHWARZ "SCR" V.H.F. Signal Generator 1000 -1900 mHz 
MARCONI type TF936 Impedance Bridge. £85.00. 
GERTCH Phase Angle V. Meters. Range 1 mV -300V, in 12 ranges. 

SOLARTRON oscillator type CO 546. 2511z- 500kHz. £30.00. 
GAMBRELL Precision 4 Decade Resistance Box. 1 -11, 110 ohms. 
£24.50. 

GENTS / FRIEDLAND fire alarm 
bells. Operating voltages 12v dc/ 24v 
dc. All in as new condition and tested 
before despatch. Sizes 6/8/12 inch. 
Prices E4.80, E5.20 and E6.50 rasp. 

BOXER INSTRUMENT 
FANS 
Dimensions 4.5 x 4.5 x 1.5 ins. 
Very quiet running, precision fan 
specially designed for cooling 
electronic equipment, amplifiers 
etc. For 110V. AC operation- 
(practise is to run from split 
primary of mains transformer or 
use suitable mains dropper). CC 
only 11 Watts. List price over LIO 
each. Our price, in brand new 
condition. is £4.50. 

COMPUTER PERIPHERALS. Tape 
punches, 8 hole by Westrex and other 
well known manufacturers. Tape 
readers by Elliot. All virtually brand 
new Prices are better than one half the 
makers. Write or 'phone for quotation. 

An exceptional buy enables us to offer 
stabilised and regulated power supplies 
by APT at a very cheap price. 16 -24v 
dc @ 10 Amps, and 8 -10v dc @ A 
Both supplies are extremely stable with 
low ripple voltage. Price each £18.50 
+ carriage. 

,mss 
POWER SÚPPLIES 

WEIR Electronics modular unit. 
Model OCAR. Regulated & sta- 
bilised. 0 -7V @ 2A. £9.50. 

Centrifugal blowers by WOODS. 8 inch 
snail type. Outlet 23/4 x tin. 24V DC 
2.8A. 2400 r.p.m. Grey stove finish. 
All brand new. Price is E10.50 + 
carriage. 

MINIATURE DEAC Ni -Cad. batteries 
type 7ODK. 3 cells in package 

L.25x17x15mm. 75p, post paid. 

GEC Courier Walkie- Talkies. 3 Chan - 
nel. Re- chargeable batteries. Mid- 
band. £55 pair. - - -.-. 

'MANY TYPES of RF plugs and 
sockets in stock:- 
BNC plugs 5052. 30p. BNC sockets 
soS2. 2Sp. N. Type plugs 5012. 50p. 
Burndept plugs. 40p. Burndept 
sockets. 40p. Miniature PYE. 20p. 
Miniature sockets. 20p. 

All connectors are brand new. 
Immediate delivery. Please add 
aancooIiatv.Dp2tage. 

. 

E.M.I. oscilloscopes model WM 16 with 
type 7/1 W B.A. plug -in unit. Sup - 
plied in perfect condition complete with 
trolley. E725.00. 

HEWLETTPACKARD 
BOONTON TYPE 89008 
Peak -power calibrator. Measures 
crue peak power t.6 db absolute. 
Frequency range 50- 2000Mhz. RF 
power range 200mW peak, full - 
scale. RF Impedance 50 ohms. 
P.O.A. 

AEI miniature uniselectors. Type 
2200C. 3 banks. 1 bridging, 2 

non -bridging wipers. 12 positions. 
Coil resistance 50 ohms. Complete 
with bases. Brand new. £4.50 edch .. 

20 -way BPO Jack strips to accept 
316 type Jack plugs. Also quantity, 
of 316 plugs available. All good 

MARCONI TF995A2 /M AM /FM 
R.F. SIGNAL GENERATORS. 
1.5- 220mHz. 0- 100kHz Deviation. 
1 yV -100mV output. Sold in excel - 
lent condition. P.O.A. 

&ondition. _ 

PLEASE ADD 8% V.A.T. TO THE TOTAL AMOUNT 
WHEN ORDERING. INCORRECT AMOUNTS WILL 
CAUSE DELAY IN DESPATCH. THANK YOU. 

Wireless World, January 1976 

SO is A TRADEMARK OF Cab INC. 
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NEW 

LOW 

PRICES! 

SQ QUADRAPHONIC DECODERS 

So the leading quadraphonic system, designed by CBS engineers. offers not only 4 channel ambiophony from the 
fast expanding range of SO encoded discs but also immensely Increased depth and fullness of sound from 

Feed 2 channels (2r00- 100omV as obtainede from most pre-amplifiers) into your choice of any of our 3 decoders 
and take 4 channels out with no overall signal level repucuon. On the logic enhanced decoders volume. Front - 

Back. LF -RF. LB-RB and Dimension controls can all be implemented by simple single gang potentiometers -no 
need for exotic 4 -gang un 
These stateof theart circuits. used under licence from CBS. are offered in kit form comprising first grade 
components only -fibre glass circuit boards of professional quality designed for edge connector insertion. all 

sstors 2% metal oxide. all polystyrene and polycarbonare capacitors 5% or better and in decoder U eullre low 
noise (MPS Al B-0.SdB.typ.I transistors used in each amplifying stage. 
M1 Basic matrix decoder with fixed '10-40 blend. 10 Resistors 14 Capacitors 1 Integrated Circuit. Printed 
Circuit Board E5.90. 

L I Full logo controlled decoder with 'wave matching and 'frontback logic' for enhanced channel separation using 
three specially designed Integrated Circuits 24 Resistors. 42 Capacitors. 3 Integrated Circuits. Printed Circuit 
Board. E17.20. 
L2 More advanced full logic decoder with 'variable blend'. extended frequency response. increased front -back 
separation. 43 Resistors. 44 Capacitors. 3lntegrated Circuits.9 Transistors. 6 Diodes. Printed Circuit Board. £24.50. 
All kits include IC sockets and construction notes. Prices include CBS licence lee. 
Please write for further details in FREE LIST 

United Kingdom' Post Free. Please add 25% VAT. Overseas. No VAT Please add (per kit) E2.00 p & p 

AIR MAIL or El 00 p &p SURFACE MAIL 

AjDIENTAcoUSrICS 
PO BOX 3000 

ANDOVER, HANTS SPIO 3LQ, 

WW -040 FOR FURTHER DETAILS 

RADFORD HD250 
High Definition Stereo Amplifier 

A new standard for sound reproduction in the home! We 
believe that no other amplifier in the world can match the 
overall specification of the HD250. 

Rated power output: 50 watts ay. continuous per channel into any impedance 
from 4 to 8 ohms, both channels driven. 

Maximum power output: 90 watts ay. per channel into 5 ohms. 

Distortion, preamplifier: Virtually zero (cannot be identified or measured as it is 
below inherent circuit noise.) 

Distortion, power amplifier: Typically 0.006% at 25 watts, less than 0.02% at 
rated output (Typically 0.01% at 1 Khz) 

Hum and noise: Disc, -83dBV measured flat with noise band width 23 Khz (ref 
5mV); -88dBV "A" weighted (ref. 5mv) 

Line -85 dBV measured flat (ref 100v) 
-88d BV "A" weighted (ref 100v) 

Hear the HD250 at 

SWIFT OF WILMSLOW 
Dept WW 

5 Swan Street, Wilmslow, Cheshire (Tel. 26213) 
Mail Order and Personal Export enquiries: Wilmslow Audio, Swan Works, Bank 
Square, Wilmslow (Tel. 29599) 

In stock: All Radford speaker drive units and crossovers, ZD22 preamp, Low 
Distortion oscillator LD03 and Distortion Measuring set DMS3. i 

WW -041 FOR FURTHER DETAILS 
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inc. VAT of 8% 
all others include 25% 
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0 1- a - electronics 
Dept. 5, 56, Fortis Green Road, 

Muswell Hill, London, N10 3HN. 

telephone: 01 -883 3705 

CD4000AE 
CD400I AE 

CD4002AE 
CD4006AE 
CD4007AE 
CD4008AE 
CD4009AE 
CD4010AE 
CD401 I AE 

CD4012AE 
CD4013AE 
C04014AE 
CD4015AE 
CD4016AE 
CD4017AE 
CD40I8AE 
CD4019AE 
CD4020AE 
C04021AE 
CD4023AE 
CD4022AE 
CD4024AE 
CD4025AE 
CD4026AE 
CD4027AE 
CD4028AE' 
CD4029AE 
CD4030AE 
C04035AE 
CD4040AE 
CD4042AE 
CD4016AE 
CD4049AE 
CD4050AE 
CD405IAE 
CD4052AE 
CD4056AE 
CD4060AE 
CD4066AE 
C04068AE 
C04069AE 
CD4070AE 
CD4071AE 
CD4077AE 
CD4081AE 
CD4082AE 
CD1085AE 
CD4086AE 
CD4093AE 
CD4099AE 
CD4511AE 
CD4528AE 

1-24 25 -99 100 

19p 17p 14p 
19p 17p 14p 
19p 17p I4p 

£1.59 £1.33 E1.06 
23p 19p 15p 

£1.75 £1.46 £1.17 
Use CD4049 
Use C04050 
19p 17p 14p 
19p 17p 149 
59p 50p 46p 

£1.75 £1.46 £1.17 
£1.75 £1.46 E1.17 

55p 48p 44p 
£1.29 E1.07 93p 
£1.89 £1.56 £1.25 

80p 66p 53p 
E1.97 El .64 £1.31 
£1.75 £1.46 EI.I7p 

19p 17p . 14p 
E1.83 £1.53 £1.2? 
E1.26 E1.05 84p 

19p 17p 14p 

E2.79 E2.33 £1.86 
980 82p. 65p 

E1.53 £1.28 £1.02 
£1.89 £1.56 £1.15 

71p 59p 47p 
£1.75 £1.46 E1.17 
£2.01 E1.69 E1.34 
£1.49 £1.24 99p 
£2.15 E1.79 £1.44 

69p 58p 46p 
69p 58p 46p 

E2.78 E2.32 £1.85 
£2.78 E2.32 £1.85 
E2.12 £1.76 £1.41 
E2.39 E1.99 E1.55 
E1.13 94p 75p 

28p 24p 19p 

28p 24p 19p 

28p 24p 19p 
28p 24p 19p 
71p 59p 47p 
289 24p 19p 

28p 24p 19p 
£1.06 85p 
EI .06 85p 
£1.20 £1.04 
£2.46 E1.96 
E1.79 £1.44 
£1.08 87p 

£1.28 
£1.28 ' 

E1.56 
E2.95 
£2.36 
£1.30 

31/2 DECADE DVM I.C. 

This stare -of- the -art MOS 151 chip contains 
all the logic necessary for a 31 decade, dual 
slope integrotirg, automatic polarity detecting 
DVM Supplied with free data and circuit 
booklet. AV -5 -3507 

OUR PRICE ONLY £6.59. 
(Dota and Circuit Booklets olone 20p.) 

The 051224 (ickfock 
Another morvel from G.I. A 16 pin 
12 -24 hr. Clock I.C. with 25 pin copability 

and low external porn count. Supplied with 
manufacturers detailed leaflet £3.95p(inc. 
VAT) (Leaflet alone 20p.) Full Kit 
(excluding case) available towards 
end of 1975. Phone Clive for details. 

MULLARD MODULES 
Still make the simplest, highly 
reliable F.M. tuner 

41. 

` Ivi' 

el' 

LP1186 Voractor Iront end 
LP1185 I F Strip 
LP1400 Multiple. decoder 

L8 60 
L6 95 
£9.02 

Pin Sockets, pins in stripe 
of 100. Just snip off what 
you need. 65p per strip 
Dual in line 
8 pin 13p. 24 pin 26p. 
14 pin 15p 28 pin 30p. 
16 pin 15p 36 pin 39 p. 

TOC 
B pin 319. 
10pin 35p. 

FREE CIRCUITS 
Our 8 Page A4 Audio I.C. Booklet 
is supplied FREE with purchases of 
Linear 1.0 .'s worth El . or more 
(35p. if sold alone) Contains circuits 
and pin connection 
15 Amplifiers 250 mW to 20 worn 
5 Audio Pre -Amplifiers 

Tope Pre -Amplifier 
Power Driver 
Instrument Amplifier (Bilotti 
General Purpose Mini Amplifier 
D.C. Controlled Gain Control 
Micro-mini radio (2 I.C's) 

PNOTO-DARLINCTON 
Viceo 25v 2N5777 
Vcbo 25v 
Vebo Bv // 
Il 250 mA ,¡, 
Pd 200 mW 
Hfe 2500 3sN 
LINE-O-L/GHT 

NEW LED Linear Cursors 
each device contains 10 light 
emitting diodes in o 20 pin &W- 
in-line package. Ideal for solid 
_tote analogue meten or dials 
Type 101 RED £2.26. Complete 
with leaflet. 

7400 
7401 
7402 
7403 
7404 
7408 
7409 
7410 
7413 
7417 

7420 
7427 
7430 
7432 
7437 
7441 
7442 

7445 

7447 

7448 
7447A 
7470 
7472 
7473 
7474 

7475 
7476 
7482 
7485 
7486 
7489 
7490 
7491 
7492 
7493 
7495 

74100 
74107 
74121 
74122 
74141 
74145 
74154 
74174 
74180 
74181 
74192 
74193 
74196 

I_24 25-99 100_ 

14p 12p 10p 
14p 12p 10p 
lIp 12p tOp. 
15p 12}p 10p 
16p 13p I Ip 
16p 13p Ilp 
16p 13p 1 l 
16p' 13p Iip 

24p 26p 
27p 22Ip 20p 

16p 13p Ilp 
27p 226p 18p 
16p 13p I Ip 
27p 221p 18p 

27p 221p 18p 
75p 62p 50p 
65p' 559' 43p 
85p 71p 57p 
8Ip' 75p 65p 
75p* 62p 50p 
95p 83p 67p 
30P' 25p 20p 

25p 21p 17p 

30p 25p 21p 
32p 26P 21p 

47p 39p 31p' 
32p 26p 2lp 
75p 62p 500 

E1.30 £1.09 87p 
32p' 26p 2lp 

£2.92 E2.80 £2.10 

49p' 40p 32p 
65p. 55p 45p. 
57p 46p 36p 
45p 40p 3p 
67p 55p 45p 

£1.08 890 72p 
35p 28p 22p 
34p 289' 23p 
47p 399 31p 
78p 63p 53p 
68p 58p. 489 

£1.62 £1.48 869 
£1.00 83p 67p 
£1.06 88p 71p 
£3.20 £2.50 £1.90 
£1.35 £1.14 90p 
£1.35 £1.14 90p 
£1.64 .1E1.34 99p 

29p' 

555 (8 pin dip)V 55p 
555 (10 -99)7 81p' 
556 (14 pin dip) £l.29 

703 (RF/IF Amp) 68p 
709 (8 pin dip) 38p 
709 (T0 -99) 45p 
709 (14 pin dip) 390 
710 (8 pin dip) 39p 
710 (T0 -99) 45p 
710 (14 pin dip) 44p 
711(10 -99) 51p 

711 (14 pin dip) 44p 
720 (A.M.Radio) £1.76 
723 n0 -99) £1 .39 

AV-1-0212 £6.93 
AV-1-5051 £1.44 
AV-5-1224 E3:95 
ÀY-5-3500 E6.59 
AV-5-3507 E6.59 
AV-5-4007 E7.94 

1111A0002 E3.01 

CA2Ill £1.19 
CA3045 £1.69 
CA3046 88p 
CA3053 59p 
CA3065 £1.60 
CA3075 £1.64 

:723 (14 pm dip) 55p CA3078 El .26 
1741 (8 pin dip) 3Op CA3080 59p 

741 (T0 -99) 436 CA3081 El .86 
741 (14 pin dip) 36p CA3082 El .86 
747 (14 pin dip) E1.04 CA3089E (7041200) £2.43 
748 (8 pin dip) 429 CA3097E El .67 
748 (20 -99) 46p CA3123E £1.76 
748 (14 pin dip) 49p CA3130 84p 
753 (F.M. 1st .1.P) CA340IE (LM3900) 689 

£1.08 CA3600E £1.44 
75491 sep 
75492 £1.10 

Regulators 100 mA 
78105WC (10 -92) 
781. I2WC (10 -92) 
78LI5WC (10 -92) 

60p 
60p 
609 

100511 (T0.3) £1.46 
L03671 (10.31 £1.46 
L037T1 (T0 -31 £1.46 
L129 (507 -32) 85p 
L130 (SOT -32) B5p 

Regulators IOOmA 
L131 (SOT-32) 85p 

78L05AWC (TBA625A) 90p 
78L12AWC (TBA6258) 90p LM301T (T0 -99) 650 
78L15AWC (TBA625C) 90p LM301S (8 pin drp)59p 

LM301AT(T0 -99) 67p 
LM301A 5(8 pin dip)59p 
LM307 I (T0 -99) 59p 

LM307 5 (8 pin dip) 57p 
LM30B I (10 -99) £1 .96 
LM3O8 S (8 pin dip) 98p 
LM308A T (T0-99) £7.92 
LM308A S (8 pin dip)f.6.90 

Regulators 500mA 
78 05HC 
7BM12HC 
78M I5HC 
78MI8HC 
78M24HC 

u Reglorors IA 
7805KC (T0-3) 
7812KC (T0-3) 
78ISKC (T0-3) 
7818KC (T0-3) 
7824KC (T0-3) 

£1.35 
E1.35 
£1.35 

EI.35 
£1.35 

£2.09 
£2.09 
E2.09 
E2.09 
£2.09 

alato,, IA 
T -220) El .72 

7812(K (T0-220) £1.72 
7815(1C (10-220) E1.72 
7818UC (T0-220) E1.72 
7824uC (T0-220)E1.72 

ICL8030 £3.52 

LM309K £2.34 
LM339 £2.25 

LM370N £2.85 
LM371 £2.08 
LM372N £1.99 
LM373N £2.99 
LM377N £2.71 
LM380 E 1 .25 
LM381 £1.85 
LM382 £1.66 
LM703 68p 

LM1820 E1.03 

LM2111 
LM3900 
LM3909 
MC 1303L 

MC 13069 

:MC1310P 
MC1312P 
MC1314P 
MC1315P 
MC1327P 
MC133CP 
MC3401P 
MC 1339P 

£1.12 
69p 
66p 

£1.94 
85p 

£2.10 
£2.52 
£4.34 
£4.85 
C1.48 

89p 
81p 

E1.60 
MC1350 68p 
MC1351 92p 
MC1352 92p 
MC1357 £I.60 
MC 1358(CA3065) £1.23 
MC1375 L1.56 
MC.1455 (555T) 85p 
MC1454CG £1.77 
MC1458CR1 89p 
MC1468G £2.30 
MC14951 £4.48 
MC1496G £1 01 
MC3302P Li 65 
MC3401P 81p 

MFC4000B 
MFC4060A 
MFC6030A 
MFC6040 

MM5314 
MM5316 

MVRN (T0-3) 
MVR12V (10-3) 
MVRISV (T0-3) 

NE5401 
NE546A 

ÿNE55Sl 
NE556 
NE5606 
NE5618 
NE5628 
NE563 
NE565N 
NE566V 
NE567V 
SD6000 

01.4144 
SL415A 
Á437D 
51.440 

SN75491 N 
SN75492N 

87p 
85p 
85p 

£ l 01_- 

£4.80 
E9.99 

£1.45 
£1.45 
£1.45 

EI.25 
£1.16 

69p 
£1.29 
£5.06 
E5.06 
E5.06 
E2.96 
£2.63 
E1.87 
E2.63 
£1 22 

£2.09 
£2.75 
£7.50 
£2.84 

889 
El 10 

ZN414 Leaflet free with devices( 10pabne 

MC 1310; 2, 4 6 5 Leaflet free with devices (10p olone) 

SN76001N (TAA611) £1.82 
SN76003N E3.30 
SN76013N E1.98 
SN76023N £1.98 
SN76 227N(MC 1327) £I .89 

SN76532N £1.86 
SN76544N £1.81 
SN76550-2(TAA550) 899 
SN76552-2 88p 
SN76660N(TBA120) 750 
SN76666N (CA3065) £1.12 

TAA263 
TA/000 
TAA3I0A 
TAA320 
TAA350 
TAA310 
TAA550 
TAA570 
TAA700 

TBAI 205 
TBA231 
TBA281 (723) 
TBA5000 
TBA5200 
TBA53o0 
TBA5400 
TBA5500 
TBA560CG 
TBA625A 
TBA625B 
TBA625C 

TBA651 
TBA7200 
T8A7500 
TBA800 
TBA810S 
TBA810AS 
TBA820 
18A9200 
TBA9900 

TCA2700 
TCA760 
TCA8000 
TCA830S 
TCA940 

TDA 1054 
TDAI200 
TDA1405 
TDA1412 
TDA1415 
TDA2010 
TDA2)2) 

ULN2111A 

ZN414 

£1.50 
£2.16 
£1.87 
£1.44 
£2.43 
£3.45 

75 
£2.75 
£5.03 

£1.25 
£1.02 
£2.59 
E3.16 
£3.85 
£3.27 
£3.72 
E5.29 
£5.29 
E1.03 
E1.03 
£1.03 

E1.87 
£2.79 
E2.79 
EI.11 
E1.24 
£1.24 

86p 
£4.71 
£4.71 

E5.24 
£2.16 
£7.24 
E1.04 
E2.25 

£1.50 
£2.43 

80p 
80p 
80p 

T.6Á. 
T.BA. 

£1.52 

El .26 

LED DISPLAYS DIGITAL SWITCH 
Utronix Double Digit Displays 
0.5" Common Anode; 2 R/H 
Decimal Points 
DL721 ± 1.9 
D1727 0.0 to 9.9 
Suitable for Clocks, Meters, 
Instruments, Channel Indicators 
Our price £4.75 each 

Low cwt Red GoAsP 
Motorola MLED 500 
in a 1092 package 

faaJ 

15p. 

NEW 
BCD encoded digital switch 
Reading 0 to 9. Suitable for 
digirol clock alarm setting 
DVM input Scaling etc. 

1 tog. EI.49 each 

0.33 Litronix DL 707 Series //I r/,, all E1.82 each (Red only) 
0.33 Monsanto MAN 50/70/8473600 i fa/ t/ all £I.82 Each (Red, green, yellow, Oronge) 
0.33 Xciron XAN 70 Series ,(f all £1.49" Each (Red Green. yellow) 
0.43 Monsanto MAN 4000 Serin __/////: all £2.32 Each (Red, Green, Yellow, Orange) 
0.63 Litronix DL747 'Jumbo' Serres J/ all £242 Each (Red only) 

Common Cathode as Common Anode (Red only) 
NOTE: MAN 4000 Series pin outs ore 14 pin dil the tome as MAN 50; 70 and 80 series. 

LIGHT EMITTING DIODES Cont iI 

Red 

Green 
Orange 
Yellow 

Free snap-on plastic retainer 

0.125" 
dia .lens 
(711209) 
1+ 10+ 

16p I5p 
27p 24p 
27p 24p 
34p 31p 

Secondaries 

6-0-6V 100 mA 
9-0-9V 100 mA 
12-0-12V 100 mA 

20-0-20J 1 A 
24-0-24V 500 mA 
28-0-26V 1 A 

0.16" 
dia. lens 

100+ I+ 

13p 27p 
22p 33p 
22p 33p 
29p 35p 

97p. 
97p. 
97p 

£4.55 
£2.48 
£6.18 

10+ 100+ 

0.2" 
dio. lens 
(MLED 650 
In 10+ 100+ 

24p 
30p 
30p 
32p 

220 
27p 
VP' 
29p' 

18p 16p 14p 

30p 27p 

30p 27p 
35p 33p 

25p 
25p 
30p 

Our Bulk Buying Power enables o 

repeat of our Special Offer: 
0.33: (LIT 707) 90p.(inc. VAT) 
0.83 (LIT 747)£1.99 .(inc. VAT) 

OPTOISOLAloRS 
1M1 4N25 or 711116 
6 pin indurry standard package 
2.5KV isolation £1.00. 

MA /NS TRANSFORMERS 
1AA_- IA 

0-9-17 V - E1_95 £2.27 
0-12-15-20-24-30V - E2.48. E4.15. 
0-24-30-40-48-60V - £5.18 £7.02 
0-19-25-33-40-50V £2.70 £3.40 £4.53 

îA 

p.p. on transformers 10% of price min. 20p 

4A 

£2.64 

`T INC Overseas Customers 
deduct 2/271rom 
items. I/S From ollen 

postage 6 pocking 20p. 

Orden fou over E6. par 
free. Except transformer. 

Data Shwa and photocopy service available IOp. per page 

12'.11:1 
WW -O61 FOR FURTHER DETAILS 



94 

VALVES 
Type Price (p) 

DY802 30.0 
ECC82 28.0 
EF80 29.5 
EF183 34.5 
EF184 34,5 
EH90 35.5 
PC900 24.5 
PCC89 40.0 
PCC189 41.0 
PCF80 31.5 
PCF86 39.0 
PCF801 42.0 
PCF802 40 0 
PCL82 39 0 
PCL84 39 0 
PCL85 44 5 
PCL86 41.0 
PFL200 59.5 
PL36 55.5 
PL84 25.0 
PL504 64.5 
PL508 67 0 
PL519 £1 20 
PY88 35 5 

PY800 33.0 
PY500A 85.0 
SEMI 
CONDUCTORS 

Price 
Type Each (p) 
AC127 
AC128 
AC141K 
AC142K 
AC151 
AC154 
AC155 
AC156 
AC176 
AC187 
AC187K 
AC188 
AC188K 
AD142 
AD149 
AD161 
AD162 
AF114 
AF115 
AF116 
AF117 
AF118 
AF139 
AF178 
AF180 
AF181 
A F239 
A F240 
BC107 
BC108 
BC109 
BC109C 
8C113 
BC116A 
BC117 

17 
13 
25 
25 
20 
18 
18 
20 
22 
19 
24 
17 
26 
45 
40 
38 
38 
24 
21 
22 
19 
50 
35 
45 
45 
45 
40 
60 
11 
10 
14 
14 
13 
19 
14 

AT THESE PRICES 

AND BUY QUALITY 

Typs 
BC125B 
BC132 
BC135 
BC137 
8C138 
BC142 
BC143 
BC147 
BC147A 
BC148 
BC149 
BC153 
BC154 
BC157 
BC158 
BC159 
BC173 
BC178B 
BC182L 
BC183L 
BC187 
BC214L 
BC328 
8C337 
BD124 
BD131 
BD132 
BD160 
80235 
80237 
BDX32 
BF115 
BF160 
BF167 
BF173 
BF178 
BF179 
BF180 
BF181 
BF184 
BF185 
BF194 
BF195 
BF196 
BF197 
BF198 
BF200 
BF218 
BF224 
BF258 
BF336 
B F337 
BF355 
BFX86 
B FY50 
BFY52 
BSY52 
BT106 
B U 105/02 
BU108 
B U 208 
E1222 
MJ E340 
0071 
OC72 

Price 
Each (p) 

15 
25 
15 
19 
26 
23 
25 
11 
11 
10 
10 
15 
15 
14 
10 
11 
18 
20 
12 
12 
25 
15 
28 
19 
75 
45 
39 

E1 39 
49 
52 

E2 40 
20 
15 
20 
20 
35 
40 
31 
32 
25 
25 

9 
8 

10 
12 
23 
25 
30 
23 
34 
28 
35 
54 
28 
19 
20 
^,5 

£1 20 
E1.95 
£210 
£2 95 

30 
45 
15 
16 

Price 
Type Each (p) 
R2008B E2 00 
R2010B £2 00 
RCA16334 80 
RCA16335 80 

57 
67 
67 
80 
55 

TIP31A 
TIP32A 
TIP41A 
TIP42A 
2N3055 
DIODES 
BA115 
BA145 
BA148 
BA154/201 
BY126 
BY127 
BY199 
BY206 
B Y 238 
0A90 
0A202 
IN60/0 A91 
IN914 

7 

14 
19 
11 
11 
12 

27 
21 
25 

6 
75 

5 
6 

IN4002 5 
INTEGRATED 
CIRCUITS 

Price 
Type Each (p) 
ETTR6016 2.00 
MC1351P 
SN76003(V 
SN76013N 
SN76013ND 
SN76023N 
SN 76023 N D 
SN76033N 
SN76227N 
S N 76532 N 
S N 76660N 
S N 76666 N 
TAA550 
TAA700 
TBA120AS 
TBA120SQ 
TBA480Q 
TBA52oQ 
TBA530Q 
TBA540Q 
TBA550Q 
TBA560CQ 
TBA800 
TBA920Q 
TBA99CQ 
TCA2700 

70 
E2.35 
f1.50 
1.50 
1.50 
£1.45 
E2.35 
E1.45 
£1.45 

58 
87 
49 

£2.95 
E1 00 
£1.00 
£1.40 
E2.35 
£1.75 
£1 75 
£2.90 
f2 40 
£1.50 
E290 
£2.90 
£2.93 

EHT MULTIPLIERS 
MONOCHROME 
(BRC) Price Each 
2110 950MK1 960 

£1 70 
2TQ 950MK2 1400 

£1 85 
2DAK 1500 
(17" & 19") E1.85 
2FAK 1500 
(23" & 24") E2.00 

1:11: 
PRICE 

QUALITY 
SERVICE 

COMBINED 
PRECISION 

COMPONENTS 
(PRESTON) LTD 

Department W. 
194- 200North Rd, 

Preston PR 1 1 Y P 

Tel: 55034 
Telex 677122. 

EHT MULTIPLIERS COLOUR 

Type 
11TAQ ITT CVC 1, 2 & 3 
ITN GEC Sobel! 
11TAZ GEC 2110 
11TAM Philips G8 
11TBD Philips 550 
3TCW Pye 691/693 
1TH Decca 30 Series 
11TAQ Decca Bradford 
3TCU Thorn 3000/3500 
11HAA Thorn 8000 
11HAB Thorn 8500 

Price 
Each 
£4.50 
£4 50 
£4.85 
E4 50 
E4 50 
£3.50 
£4.50 
E4 50 
E5.00 
£1.90 
£4 25 

New TOSHIBA TUBES 
with 1 2 months in service guarantee 

19" A49 -191X equivalents 
A49 -192 and A49 -120X E48.95 

20" 510DJB22 equivalent 
A51 -110X £50.75 

22" A56/120X £54.25 

PRICES SUBJECT TO 25% V.A.T. 
All goods subject to settlement 
discount of 5% 7 days and 2% 
monthly 
No postage charges or minimum 
order values 
Write or phone for full details now. 
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ATTENTION 
ALL COMMERCIAL 

RADIO USERS! 

Big Economy News! 
Catronics now stock 

a wide range of whip type aerials and a variety of bases including 
types that do not require a fixing o e on t e car. We can, 
therefore, supply virtually ANY requency aerie or moun mounting on 

ANY car! 
These aerials are particularly suitable for MINIcabs, Breakdown 
Trucks, and other radio -controlled service ve is es. 

The range of frequencies extends from 50MHz to 476 MHz 
ALL AT THE MOST COMPETITIVE PRICES 

Write for illustrated leaflet 

h l h W 
f If t 

h' I 

New 200MHz, 7 digit, 
D.F.M. for direct readings up 
to the mobile radio VHF 'High 

sC Band'. Will operate on mains 
or 12V supply, making it ideal 
for use with mobile equip - 
ment. Price Only £121 + £ 1 

carriage + VAT (currently 8 %) 

CATRONICS LTD. (Dept. 521) 

WW - 074 FOR FURTHER DETAILS 

VHF DIGITAL 
FREQUENCY METER 

atronics 39 Pound Street, 
Carshalton, Surrey 
Tel: 01 -669 6700 

LECTRO ALOE 
READY NOW 

CATALOGUE 8 

144 pages 
New lines 

UP -DATED PRODUCT 
& PRICE INFORMATION 

40P REFUND VOUCHER 

We have made it just about as comprehensive and up-to- the -minute as possible 
Thousands of items from vast ranges of semi-conductors including I.C.s to components, 
tools, accessories, technical information and diagrams are included as well as a refund 

voucher worth 40p for spending on orders list value £5 or more. SEND NOW FOR YOUR 

COPY BY RETURN. Its an investment in practical 
money- saving and reliability! 40p post paid 

+E.V. PRICE STABILIZATION POLICY FOR EA 
This is one of reviewing prices every 3 months rather than trying to keep up with day by 

day changes as they occur. We have in fact held prices better than we anticipated in 

1975. Next review period starts January 1st, 1976. 

+E.V. DISCOUNT PLAN 
Applies to all itemsexcept the few where prices are shown NETT. 5% on orders from £5 

to f14.99; 10% on orders value f1 5 or more. 

+FREE POST & PACKING 
In UK for pre -paid mail orders over £2 (except Baxandall cabinets). If under there is an 

additional handling charge of 10p. 

+QUALITY GUARANTEE 
All goods are sold on the understanding that they conform to makers' specifications. No 

rejects, seconds or sub -standard merchandise. 

ELECTRO UE LTD 
All communications to Dept 4; 1 

28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGNAM. SURREY TWO OHB 

Telephone Eghun 3603. Telex 264475. Shop hours: 9 -5.30 daily, 9-1 p.m Sets. 

NORTHERN BRANCH: 680 Bumage Lane. Burnage. Manchester MI9.1NA 

Telephone 10611 432 4945. Shop hours. Daily 9 -5.30 p.m., 9 -1 p.m. Sets. 
U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O. Box 27. Swarthmore PA 19081 
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II EMI ° =T 
BASF `' PHILIPS Stereo Tape Recorders 

DP 
OFF ' TDK TO SCOTCH I 

FUJI 
MAXELL * ** LEADING BRANDS OF CASSETTES- REPLACEMENT GUARANTEE *** INNII 

Stereo Cassette Recorders Stereo Car Cassette Players 

SPECIAL AUDIO & VIDEO TAPES SUPPLIED. PRICES ON REQUEST 

PLASTIC 
SNAP PACK 

BASF 

LA 

BASF 

Super S/M 
BASF 

0102 
Memorex 

MAX 

Memorex 

CR02 
REEL TO REEL BASF Low Noise 

in Plastic Box 

BASF LN Soper 

in Plastic Box 

Scotch Hi-Fi 

Boxed 

Agin Low Nome in 

Plastic Box 

AO PFM 

in Plastic Box 

One ID One tp One 10 One 10 One 10 LONG PLAY IOnee IO One 10 One 10 One 10 One 10 

C60 
C90 
C120 

42p 04.15 
62p E6.07 

827 08.14 

60p £5.90 
76p £720 
El .09 EL0.80 

90p 08.89 
51.12 00.50 
£1.54 £15.40 

57p E5.53 

76p £7.53 
01.08 5!0.10 

lip E7.68 

98p (9.75 
- - 

5 "x900' 
53/4"x1200' 
7 "x1800' 
10'/: "x3600' NAB 
10' /2"x4200' NAB 
10 Vex4200' 9NE 

£1.75 í17.0g 
£2.20 020.00 
E2.75 02050 

- - 
- - 
- - 

01.97 01910 
12.25 020.50 
03.10 029.00 

_ _ 

- - 

- - 
- - 

0320 E31.10 

_ _ 

- - 

E1.27 512.65 
5100 015.90 
01.19 511.85 

- - 
E5.95 05900 
E5.20 [51.95 

51.95 01910 
- - 

E2.90 528.60 

17_30 57250 

- PLASTIC 
SNAP PACK 

TIM 
DYNAMIC 

TOK -Superb 

Dynamic 

TDK 

Extra Dynamic 

TN 
CR02 

Apfa 

One 10 One ID One 10 One 10 One 10 

DOUBLE PLAY One IO One 10 One 10 One 10 One 10 

C60 
C90 
C120 

54p 6.30 
75p 07.35 

99p 59.70 

75p 0.35 
957 £9.20 

01.38 [13.50 

95p £9.30 

EI.60 £15.70 

- - 
0120 01.80 
01.60 015.70 

- - 

33p 13.25 

53p [5.14 
737 [7.20 

5 "x1200 
53/4"s1800' 

02.20 0.20.00 

02.85 028.00 

[3.50 534.00 

12.35 022.50 
£3.50 £33.00 
[4.35 041.00 

E1.95 £18.50 

52.50 023.50 

0215 026.50 

51.49 £14.50 
02.19 021.10 
[2.89 E28.85 

- - 
[3.95 [35.60 

PLASTIC 
SNAP PACK 

Super LA02 

HMV 

iSolmdhog 

EMI 

High Dynamir. 

EMI 

A1055 W TRIPLE PLAY One 10 One 10 Dee 10 One 10 One 10 

5 "x1800' 
53/4".240°. 
7 "x3610' 

52.95 028.00 
53.50 034.00 

E4.30 042.00 

- - 
- - 
- - 

02.50 £24.50 

03.10 £29.50 
E3.50 02.50 

52.46 523.80 

02.96 028.80 

0.76 535.50 

- - 
_ 

- - 
Une 10 One IO One 10 One IO One 10 

C60 
C90 
C120 

55p [5.45 
68p E6.75 

93p 09.25 

66p 06.55 

85p [8.45 
E1.24 £12.35 

30p E2.75 

44p £4.35 
- - 

40P £3.90 

54P £5.35 
667 £6.55 

48p £4.75 
67p 06.65 

- - 
REEL TO REEL 

Memorex 
¡n 

Plastic Box 

EMIHMV 
H1gh Dutpul 

10K Melia SPECIAL OFFER 
LN Boxed 

FREE Cassette 
PLASTIC 
SNAP PACK 

Philips 

LN 

Scotch High 

Energy 
Scotch 

CRO2 

- 

Scotch 
Classic 

Maxell 

Soper LONG PLAY One 10 One 10 One ID 
' Head Cleaner with 

One 10 One le One 10 One IO One !O 

5"x900' 

7'x1800 
101/2"x3800' 

£1.36 512.90 

£2.10 £20,95 

54.70 546.10 

£1.40 513.50 

[2.25 [22.00 
- - 

- - 
3.20 Cí0.50 
3.00 £18.00 

every C.A. cas - 
sette Order Over 
L 1 5. 

C60 
C90 
C120 

Olp [4.05 
57p E5.65 

78p 07.75 

- - 
85p 58.45 
- - 

- - 
98p [9.75 
- - 

[124 512.00 

01.68 016.75 

- - 
557 55.45 
69p 06.30 
94p £0.50 

DOUBLE PLAY One 10 One IO 4, 
I 

Q{ 

l 

I ,J II c ~ J J 
Cassettes and 

MUSIC Cartridges 
Send large (9" x 4 ")SAE to R C 

Dept for catalogue. 

PLASTIC 
SNAP PACK 

Maxell 
UKre Dynamic 

Fuji 

Super LN 

Fuji Extra 

Oynamic 

Pyral 
Hi -Fi UI 

CA 
An Une 

One It One 10 One 10 One Ig One IO 
5 "x1200 
5u /n "01800' 
7'x2400' 

- 
01.55 514.90 
- - 

£2.59 [25.00 

£1.50 014.95 
E1.90 £13.50 
02.50 024.95 

C60 
C90 
C120 

76p 07.20 
01.00 [9.35 
£1.32 El 1.20 

43p [4.20 
59p 55.60 
80p [7.95 

40/63p [6.28 
91p E9.05 

- - 
359 £3.45 

49p £4.B5 

649 6.38 

47p 04.60 
52p 6.00 
lIp 07.00 

Prices shown include VAT at A. bul are subject to li you wish tu use 
change without notice. Mail Order Only - Cash with Access simply quote 
orders. For postage and packing. add IOp every 10 and card number when 
cassettes. 10p every reel -to -reel tape. Minimum 20p. 

Barclaycard or 
name. address 
ordering. L 

Rt. it H "Ir a " "" 

8 -TRACK 
CARTRIDGES 

BASF Memorex TOC EMI Scotch 

One ID One 10 One 10 One 10 One 10 

Maximum 70p. Utters apply to U.K. Mainland only. 

CITY AUDIO. STRAND HOUSE 
GREAT WEST ROAD. BRENTFORD `= =moi 

40/45 mine. 
80/64 mina. 
90/100 mina. 

E1.12 E10.70 

[1.25 011.60 
[1.42 013.50 

EI.10 [10.70 
£1.25 011.60 

01.42 013.50 

40/51.25 £11.60 
- - 

50/£1.65 515.10 

89p 10.60 
93p £920 
51.95 010.80 

01.12 00.60 
- - 

01.35 012.70 
MIDDLESEX (Tel. 01 -560 41911 

è4r" 

FREE Brochure 
on New KITS 
Whether professional, 

student, teacher or amateur. 

the field of electronics can open 
up a new world for you. 

Ft-t] 

CROFTON don't lust sell kits, we offer 
you a technical back up service to ensure 
your success 

The following is a selection of some of the 
more popular kits - 

* M,,na,,1 CC t V Camera * PF (1 TVA n, * PE Rondo Ouititrachuoii rr, ,Channe SounI 

* Ih 
Den(l ",Aqv wv1 

Sound Operated Flash 

* uoi Mori'.,' * Rer row 
F * wax 

* AV Ir rut, P * Me i, , Emkm Popp. 
N' it Pr 11 r... ov onbbtin,.,lr .rie,, i,nm i,. 

CROFTON ELECTRONICS LTD 
Dept.D,124Colne Road,Twickenham, 
Middx. 01. 898 1569 

WW -053 FOR FURTHER DETAILS 

STEREO IC DECODER 
HIGH PERFORMANCE PHASE LOCKED LOOP 

(as in 'W.w. July '72) 

MOTOROILA MC131OP EX STOCK 
DELIVERY 
SPECIFICATION 

Separation 40(113 ',OH, 1 ',kHz Distortion. 0 3 

I P level 560roV um. 0'P level 485mV rms per channel 
Input impedaner 5ok', Power requirements 6 -14V at 16mA 

\AA' drive up to 75mA St. e-eo on lamp or LED 

KIT COMPRISES FIBREGLASS PCB ONLY WHY PAY 
(Roller tinned). Resistors. I C Capacitors p MORE? 
Preset Potm & Comprehensive Instrucoon, £3.98 post tree 
LIGHT EMITTING DIODE RED 29p 
Suitable as stereo on indicator for above GREEN 59p 

MC1310P only £2.15 plus p.p. 10p 
NOTE 
As the supplier of the first MC1310° decode -r kit, of which we have sold literally 
thousands. our customers can benefit from our wide experience 

V.A.T. 
Please add V.A.T. to all prices 

FI -COMP ELECTRONICS 
PORTWOOD INDUSTRIAL ESTATE, CHURCH GRESLEY 

BURTON -ON- TRENT, STAFFS. DE11 9PT 

COMPUTER APPRECIATION OFFER THE LATEST IN 
AUTOMATIC TYPEWRITERS! 

If you need a Paper Tape IBM ` Golfball' for Correspondence, 
Standard Texts or Computer Input; Computer Appreciation can 
SAVE YOU MONEY 1' New I T EL Word Processors from £680 ; ex- 
demo from £450. All with guarantees and full maintenance backup. 

Computer Appreciation, Castle Street, 
Bletchingley, Surrey, RH1 4NX. 

Telephones: Godstone 3106, Otford 3256. 

WW -088 FOR FURTHER DETAILS 
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Looking for 
high voltaUe 
air dielectric 
capacitors? 

Turn to Jackson's 
for versatility 
The Jackson's range of high voltage 

air dielectric capacitors has been specially 
developed for modern transmitting and 
aerial tuning applications. 

It's a versatile range. Some give a 

capacity of up to 1,000pF. Others accept 
up to 6Kv. d.c. Proof Voltage. 

It's a smooth range. Plain bearings 
for high torque. Ball bearings for low 
torque. Single stator, differential and 
split stator configurations. 

All backed by 50 years' experience 
in the communications field. Highly 
skilled men. And Jackson Brothers' good 
name. 

Write for further information to. 

JACKSON BROTHERS 
(LONDON) LIMITED 

Kingsway, Waddon, Croydon CR94DG 
Tel 01- 6812754 7 Telex. 946849 
U.S. Office: Swedgal Electronics,Inc.. 
258 Broadway, New York, N.Y. 10007 

B . 9000 Approved 

WW -062 FOR FURTHER DETAILS 
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M INICASES 

made from 20g. mild steel 
finished in silver grey hammer - 

panels made from 18g. steel, 

O LSO N 

l 

Standard minicases are 
sheets zinc- coated and 
tone stove enamel. Front 
finished in light grey high gloss enamel. 

Overall Dimension Case Case Chrome 

Type Width Height Depth no vents with vents leg 

21 61" 41" 41" - 3.92 0.90 
22 81" 51" 51" - 4.40 0.90 
23. 101" 61" 61" - 5.25 0.95 
24 121" 71" 71" - 5.74 0.95 
25A 61" 41" 41" 3.80 4.28 0.90 
25B 61" 41" 61" 4.00 4.48 0.90 
26A 81" 51" 61" 5.37 5.85 0.95 
26B 81" 51" 81" 5.62 6.10 0.95 
27A 121" 71" 51" 5.75 6.35 0.95 
27B 121" 71" 8" 6.35 6.95 0.95 
28A 14" 101" 61" 6.95 7.55 - 
28B 14" 101" 81" 7.55 8.15 - 
29A 10" 4" 6" 4.85 5.33 0.95 
29B 10" 4" 8" 5.15 5.63 0.95 

30A 12" 5" 6" 5.25 5.85 0.95 
30B 12" 5" 8" 5.56 6.16 0.95 
31A 14" 6" 6" 5.75 6.35 0.95 
31B 14" 6" 8" 6.05 6.65 0.95 
61 151" 71" 91" - 8.75 - 
62 171" 81" 91" - 10.15 - 
63 161" 91" 91" - 10.15 - 
64 151" 71" 121" - 10.15 - 
65 171" 81" 121" - 11.60 - 
66 161" 91" 121" - 11.60 - 
Types 21, 22, 23 and 24 are finished in olive green 
hammertone with front panels in light straw gloss 
enamel. Fitted with ventilated rear panels only. No 

louvres in the base. 

PORTABLE POWER DISTRIBUTION 
COMPLETE WITH OFT CABLE 
AND 13AM PLUG 

-.- 4 SOCKETS 13A. Ee.60 
S SOCKET$ 13A. E10.45 

E10.06 4 POCKETS 13A /SW 
6 SOCKETS 13A /SW. E11.11 

Please add for postage and packing and VAT @ 8 %. 

Trade Counterisopenforpersonal callers from 9 a.m. to 5.00p.m. Monday- Friday 

OLSON ELECTRONICS LTD., ELL 01.7392343NDON,E.2. 

WW -057 FOR FURTHER DETAILS 
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Introducing 
the small speaker with big ideas 

Celestion UL6 
Compact Shape 
Now small? 11 %2 x 16x 85', in. to be precise, 
these measurements are the only 'small' thing 
about UL6. 

Expansive Sound 
UL gives expansive, open, natural sound; only 
Celestion have truly conquered the technical 
problems which have previously been held to be 
insurmountable. 
An intensive three year development programme 
has crystalized a life times know -how of 
speaker design and given birth to UL. 

Superior Performance 
Inside the beautiful exterior are the new 
'acoustic motor units' which make these designs 
possible. New soft dome 'tweeters' of impeccable 
design to give smooth sweet treble sounds; 
bass units built on to diecast chassis, with small 
ultra -low distortion bextrene diaphragm, extra 
large voice coil ( Vin. ) and magnet for high 
accuracy and ability to handle widedynamic 
range and high peak music levels when required. 

The third diaphragm is Celestions auxiliary bass 
radiator ABR' which comes into its own on the 

extreme low notes of instruments 

such as organ and double bass. 

UL means ultra linear; UL also represents 
Jnlimited quality of sound; Celestion experience 
makes possible a pe estige product at an ordinary 
cost. 
The UL6 speaker has precise and beautiful 
balance both auralky and visually. 

Celestion 
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rHear the full range speak for itself: 
IPlease send me full details of 
UL6 UL8 ÚL10 and inform me of my 
nearest franchised demonstration centre. 

Name 

Address 

1 

Rola Celestion United Dn ton Works. Fcxhatl Road l pswich. Suffolk lP38JP 
telephone Ipswich (0473i 73431 Cables !!o recoil Ipswich Telex 98365 

W7 



gí 

Fully guaranteed 
Individually packed 

VALVES 
E E 

A1065 1.25 ECL82 0.35 GZ37 1.00 
AR8 0.55 ECL83 0.70 KT66 2.50 
ATP4 0.50 ECL86 0.50 KT88 3.85 
812H 3.00 EF36 0.65 MH4 0.75 
CY31 0.50 EF37A 1.20 ML6 0.65 
DAF96 0.55 EF40 0.75 0A2 0.45 
DF96 0.55 EF41 0.65 082 0.46 
DK96 0.70 EF80 0.30 PABC80 0.40 
DL92 0.40 EF83 1.26 PC97 0.50 
13196 0.60 EF85 0.35 PC900 0.50 
DY86/87 0.40 EF86 0.35 PCC84 0.40 
DY802 0.45 EF89 0.30 PCC85 0.40 
E88CC / 011.20 EF92 0.50 PCC89 0.50 
E180CC 0.70 EF95 0.40 PCC189 0.60 
E182CC 1.25 EF183 0.36 PCF80 0.40 
EA50 0.40 EF184 0.35 PCF82 0.40 
EABC80 0.40 EFL200 0.75 PCF84 0.60 
EAF42 0.75 EL34 0.70 PCF86 0.60 
EB91 0.30 EL36 0.60 PCF200 0.75 
EBC33 1.00 EL37 1.80 PCF201 0.75 
EBC41 0.75 EL41 0.80 PCF801 0.56 
EBFBO 0.40 EL81 0.60 PCF802 0.50 
EBF83 0.50 EL82 0.56 PCF805 0.90 
EBF89 0.40 EL84 0.30 PCF8o6 0.75 
EC52 0.35 E185 0.60 PCF808 0.90 
ECC81 0.40 EL86 0.45 PCH200 0.80 
ECC82 0.35 EL90 0.46 PC181 0.55 
ECC83 0.35 EL504 0.80 PCL82 0.40 
ECC84 0.35 EM3I 0.60 PCL83 0.65 
ECC85 0.40 EM80 0.55 PCL84 0.45 
ECC86 0.90 EM84 0.40 PC186 0.50 
ECC88 0.50 EM87 1.00 P01805 0.60 
ECC189 0.70 EY51 0.45 PFL200 0.70 
ECF80 0.40 EY81 0.45 PL36 0.60 
ECF82 0.40 EY86 0.40 PL81 0.50 
ECF801 0.75 E088 0.50 PL82 0.45 
ECH35 1.40 EZ40 0.70 P183 0.45 
ECH42 0.80 EZ41 0.75 P184 0.45 
ECH81 0.35 EZ80 0.30 P1504 0.80 
ECH83 0.45 EZ81 0.30 P1508 1.00 
ECH84 0.46 GY501 0.76 PL509 1.35 
ECL80 0.55 GZ34 0.70 PL802 1.75 

E 

PY33 0.60 
PY80 0.40 
P081 0.40 
PY82 0.40 
PY83 0.40 
P 088 0.45 
PY500 1.00 
P 0800 0.45 
PY801 0.60 
OQV03-10 

1.40 
00V06-40A 

8.00 
0.75 
3.00 
5.00 
0.75 
6.00 
0.85 
0.75 
0.65 
0.75 
0.75 
0.40 
0.65 
0.60 
0.40 
0.40 
1.00 
0.70 
0.45 
0.75 
0.75 
0.45 
0.45 
0.65 
0.70 
0.36 
0.46 
0.50 
0.70 

R19 
SCI /400 
SC1/600 
SP61 
TT21 
U25 
U26 
U27 
U191 
U801 
UABC80 
UAF42 
UBC41 
UBF80 
UBF89 
UBL1 
UBL21 
UCC85 
UCF80 
UCH42 
UCH81 
UCL82 
UCL83 
UF41 
UF80 
UF85 
UF89 
UL41 

A lot of these valves are imported and prices vary 
for each delivery. so we reserve the right to 
change prices for new stock when unavoidable 

E 

U184 0.40 3A4 0.60 
UY41 0.45 38P1 7.00 
VR105/300.45 306 0.40 
VR150i300.45 3S4 0.40 
X61M 1.40 3V4 0.85 
X66 O.BS 58/ 254M 4.50 
28000 2.70 58255M 4.60 
Z801U 2.70 5R4GY 1.10 
Z9001 1.20 5U4G 0.50 
1A3 0.55 5V4G 0.55 
1L4 0.25 5Y3GT 0.60 
195 0.40 5Z3 0.80 
104 0.30 5Z4GT 0.55 
1T4 0.30 6AB7 0.60 
1X2A 0.75 6AC7 0.60 
1X28 0.75 6AH6 0.70 
2D21 0.50 6AK5 0.40 
2K25 9.00 6A18 0.40 

6AL5 
6AL5W 
6AM6 
6AN8 

0.30 
0.55 
0.60 
0.45 

6AX5GT 
687 
6BA6 
68E6 

1.00 
0.70 
0.35 
0.40 

VAT 
Please add 25% 

to all orders 
6AQ5 . 0.45 
6A05W 0.70 
6AS6 0.80 
6ÁT6 0.60 
6AU6 0.40 
6AV6 0.45 
6AX4GT 0.75 

6BG6G 
68J6 
68Q7A 
68R7 
68W6 
68W7 
6C4 

0.90 
0.65 
0.60 
1.20 
1.00 
1.00 
0.40 

E E 

6C6 0.50 6J7G 0.40 
6086 0.50, 6K6GT 0.80 
60116 1.48- 6K7 0.55 
6CL6 0.78 6K7G 0.30 
6D6 0.65 6K8GT 0.50 
6EA8 0.65 6K25 1.00 
6F7 1.10 616 1.90 
6F8G 0.75 616G 0.60 
6F23 0.90 6L7G 0.40 
6F32 0.75 6SA7 0.50 
6F33 3.60 6SA7GT 0.40 
6H6 0.40 6SC7GT 0.40 
6J4WA 1.25 6SG7 0.50 
6J5 0.65 6527 0.55 

6J5GT 0.50 6SJ7GT 0.35 
626 0.30 6SK7 0.55 
627 0.60 6SL7GT 0.50 

TRANSISTORS, DIODES etc. 
AC113 
AC126 
AC127 
AC128 
AC176 
ACY18 
ACY19 
ACV20 
ACY39 
ACV40 
AD149 
AD161 
AD162 
ADZ11 
ADZ12 
AF114 
AF115 
AF116 
AFI17 
AF118 
AF124 
AF125 
AF126 
AF127 
AF139 

AF 128 
AF186 
AF239 
AFZ12 
A5026 
ASY27 
ASY28 
80108 
BC118 
BC119 
80136 
BC137 
BC148A 
BC172 
BC172A 
BC212A 
BCY31 
BCY33 
BCY72 
E11115 
81167 
8E185 
8E051 
BFY52 
BSV27 

BSY38 
BSY95A 
BYZ16 
CRS1/10 
CR51/20 
CRS1/30 
CRS1/40 
CRS3/10 
CRS3/20 
CRS3/30 
CRS3/40 
CR$25/C25 
GET115 
GET116 
GEX66 
NKT222 
0A5 
0A47 
0A70 
0671 
0A73 
0A79 
0A91 
0A200 
0A202 

DAZ200 
0022 
0C25 
0026 
0028 
0C29 
0035 
0036 
0042 
0044 
0045 
0070 
0073 
0078 
007813 
0081 
0082 
OC82D 
00820M 
0083 
00139 
00140 
00170 
00172 
0C200 

OC206 
SX754 
ZR11 
ZR21 
1N23A 
1925 
19326 
1N38A 
1943 
1N70 
1N277 
1N415C 
1N4148 
2N456A 
2N705 
2N918 
291304 
2N1305 
2N1307 
291309 
292062 
2N2147 
292411 
292989 
293053 

2N3054 
293055 
293391 
253638A 
293730 
2N3819 
2N4038 
2N4056 
2N4061 
2N4785 
2N5295 
3N128 
3N154 
39159 
25303 
2082 
40250 
40251 
40310 
40668 

MINIMUM POSTAL ORDER £1. PERSONAL CALLERS WELCOME. 

MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valves 

U.K. Postage £7 -£2 20p, E2 -£3 30p, £3 -£5 40p, over £5 free 
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ALL valves 
guaranteed 

E 

6SN701 0.60 30017 1.00 
6S07 0.56 30018 0.90 
6V6GT 0.55 30F5 1.00 
604 0.40 39FL1 1.00 
6X5G 0.40 30F112 1.10 
6X5G1 0.50 301114 0.90 
6Y6G 0.90 30L75 0.95 
624 '0.65 30L17 0.95 
63012 0.90 30P12 1.00 
757 0.80 30P19 1.00 
704 0.80 30P11 0.95 
9D6 0.40 301113 1.10 
11E2 6.00 30PL14 1.10 
12A6 0.55 35L6GT 0.76 
12416 0.45 35W4 0.50 
12AT7 0.40 35240T 0.70 
12AU7 0.35 5005 0.60 
12AV6 0.50 50CD6G 1.10 
12AX7 0.35 75 1.00 
128A6 0.45 7501 0.75 
128E6 0.50 76 0.76 
128H7 0.50 78 0.70 
1208 0.55 AO 0.76 
12E1 3.50 8562 0.75 
12K5 1.10 723a/b 9.00 
12K7GT 0.50 803 6.00 
12K8GT 0.70 805 14.00 
1207GT 0.70 807 0.85 
12S6701 0.70 813 6.50 
12SG7 0.55 866A 1.20 
12027 0.65 931A 6.00 
12Y4 0.40 954 0.50 
14S7 1.00 955 0.50 
t 9A05 0.65 956 0.50 
19G3 8.00 957 0.50 
19G6 8.80 1305 0.20 
19H5 14.00 1629 0.70 
20P3 0.80 2051 1.00 
20P4 1.10 5933 3.00 
25L6GT 0.70 6057 0.75 
30015 1.00 6060 0.70 

6064 0.80 
6065 1.00 
6067 0.70 
6080 2.30 
6146 3.35 
61468 3.85 
8020 5.00 
9001 5.00 
9002 0.50 
9003 0.70 
9004 0.35 
9006 0.35 

C. R. TUBES 

DG7-5 12.00 
DGI 3-2 18.00 
MW 133535.00 
VCR139A 8.00 
3811 4.80 
88J 8.00 
891 9.00 

SPECIAL 
VALVES 

CV239 45.00 
M503.2J42 

42.00 
K301 7.00 
KRN2A 6.00 
004-250 

19.00 
104.500 

30.00 
725A 23.00 
2J/192 

140.00 

VALVES AND TRANSISTORS 
Telephone enquiries for valves transistors. etc 
retail 749 3934, trade and export 743 0899 

RACAL RECEIVERS 
Models RA17. RA1 7 Mk II, RA 171, 
RA17W, RA117E, in condition from 
working as seen. to brand new in 
cabinets. Prices on application. 
DIVERSITY SWITCH TYPE 
MA168B. solid state £45.00. 
RA98A SSB ADAPTOR. P.OA. 

KAHN SSB ADAPTOR MODEL RSSB 
62 1B Designed for receivers with 455. 
500kHz I.F. leg Collins 51J: AR88D etc) at 
100mV (max) input. Features: Electronic 
A.F.C.. carrier frequency diversity to combat 
fading; 20 sec R.C. memory to maintain tuning 
during severe fading: individual carrier meters: 
nuvistors low distortion production demo 
dulator Full spec & P.O.A. 

TEKTRONIX 
OSCILLOSCOPES 
545 -33 MHz. Separate time bases with 
delay. Price on application. 
PLUG -IN UNITS 
G -20 MHz differential 50MV -20V. 
0 -High gain differential 1MV -50V. 

CT 480 SIGNAL GENERATOR 70KMc /s 
to 12KMc /s £160 

DIGITAL VOLTMETER DM 2003 1 kV 
peak input, 2v to 1 kV £75. 

TECHNICAL MATERIAL CORP: 
EXCITER/TRANSMITTING MODE 
SELECTOR Freq. 2 32MHz M.O. and 10 
crystal positions. Vernier tuning U S.B 
L. S.B var carrier insertionetc. E200. 
F.S.K. EXCITER. Freq. 1. 6 5MHz. 
O. 100Hz continuous frequency shift. Up to 

600Hz switched frequency correction 
Modes FAX F S MSC C.W. £50. 

BOONTON FM /AM SIGNAL 
GENERATOR TYPES 202E & 202H. 
54 -216 MHz in two ranges. complete with 
separate power supply unit £275. 

ENV POWER SUPPLY 115V input 1001V 
at 5mA output £150. 

SOLARTRON 
CD 1400 Oscilloscope 

Few left. only E110. 

Open 9- 12.30, 1.30 -5.30 p.m. 

except Thursday 9 -1 p.m. 

TF144H SIG- 
NAL GEN. 
Freq. range 10 
KHz -72 MHz, 
R.F. output 2uV 
to 2V at 50 ohms 
400 and 1000 Hz 
internal mod. 
Limited qty. 
only available. 
Full spec. and 
price on re- 
quest. 

BEST PRICES PAID 
EQUIPMENT. Single 

FOR TEST AND COMMUNICATION 
items or quantities. Private or Industrial. 

RACAL UNIVERSAL COUNTER/TIMER 
SASSO (CT488) 

TF 5268 OSCILLATOR AND DETECTOR 
UNIT ES6 N. 

TF 12265, TF122SA, TF 577 *. WHITE 
NOISE TEST SET E155 H. Full spec. 
on request. 

TF 14665 DOUBLE GENERA- 
TOR WITH TM NNIS SECOND- 
ARY PULSE UNIT. For testing radar, 
nucleonics, scopes, counters, filters 
etc. SPEC. TF 14665. Rep. freq. 
10Hz to 100kHz, pulse width 0.1 to 
100u sec delay -1.5 to +300017 see., 
rise time 30N sec. SPEC. TM NNIS. 
As for TF1400S except pulse width 
0-5 to 25u sec., delay 0 to +30014 see. 
£175. 

TF 893 AUDIO OUTPUT METERS 
£55. 

NOISE GENERATOR TF1053 
1CT207). Range 100 600MHz Noise i 

factor up to 150 121.7db).al 75 ohms. 
Audio power up to 500MW £95. 
MARCONI TF893 AUDIO OUTPUT 
METERS. Price on application. 

MARCONI HR23 TRIPLE DIVER- 
SITY IS RECEIVERS. Freq 3 -27.5 
MHz. VFO or 6xtal positions. Reception 
of independent single or doubleside 
band transmissions. Full specification 
and price on application 

HEWLETT- 
PACKARD 

175A OSCILLOSCOPE with 1750A 
dual trace vert plug -in and 17818 delay 
time base plug -in. 50MHz minimum 
bandwidth at 50mV'CM. T B modes: 
main. main single. mined main delayed. 

delaying. Full Spec & P. 0.A. 
5408 TRANSFER OSCILLATOR. 
Measures frequency up to 12 .491-1, May 
be used on its own or with freq. counter. 
P.O.A. 

200AB AUDIO OSCILLATOR 19kHZ. 
600ohm balanced or unbalanced small 
size. £25. 
300A HARMONIC WAVE ANALY- 
SER Freq 0. 16kHz Full spec & P. 0.A 

MULLARD 
PRECISION VARIABLE CAPACI- 
TOR TYPE F.2. 15pF to 3360. 
Supplied with individual calibration 
certificate. Brand new in original 
packing. £12. Carriage L 1 

MS 111D DANISH PRODUCTION 
SIGNAL GENERATOR 10Kc - 
110Mc £150. 

TF NiDIIIS SIGNAL GENERATOR. 
Range 10-485 MHz in five ranges. R.F. output 
01 uV -IV source e.m.f. Dial calibrated in 
volts, decibels and power relative to thermal 
noise. Piston type attenuator. 5011 output 
impedance. Internal modulation at 1 kHz 
at up to 90% depth, also external sine and 
pulse modulation. Built -In 5MHz crystal 
calibrator. Separate R.F. and mod. meters. 
P.O.A. 

TF801B/2. Spec as for TF801D but minor 
circuit differences. Working order £95. 

TF 1370 R.C. OSCILLATOR sine/ 
square wave 10Hz to 10MHz £140. 

TF995 A/1 or A/2 or A /2M SIGNAL 
GENERATORS. AM /FM freq. 
1.5- 220MHz. Prices on application 

TF 934 DEVIATION METER 
250MHz /FM £55. 

TM 8517 VIDEO AMPLIFIER £60. 

ROHDE & 
SCHWARZ 

Z -g DIAGRAPH TYPE ZDU. 30 420 
MHz. 500. Directly measures multi 
terminal networks. phase shift phase 
angle etc. with complementary POWER 
SIGNAL GENERATOR TYPE SMLM 
High Freq. resolution internal external 
mod. up to 3V out P.0 .A 

VHF WATTMETER & MATCHING 
INDICATOR 30 80W. 230MHz 750 
P.O A 
VHF VOLTMETER TYPE UDND 
P.O.A 
MICROWAVE POWER METER 
TYPE NRD. 0 3200MHz at 500 
O 200mW in 4 ranges. built in 
calibration check with measuring head 
£125. 
FREQUENCY SYNTHESIZER TYPE 
XUA. 30Hz 30MHz with FREQUENCY 
INDICATOR TYPE FKM, 15 30MHz: 
30 100MHz. P.O A. 

AVO 
CT 537 Transistor / Diode test set £50. 
CT 160 Valve Characteristic meter 
£55. 
CT410 Noise Generator £30. 

8 digit In- 
iive read -out. Facilities 
Include: dir- 

I 

' r 414 rect frequency , e 
measurement 
up to 100MHz; 
pulse, period, 
ratio. time 
Interval and 
totallsing 
measure- 
ments. Input sensitivity variable from 300MV 
to 5V, three Independent Inputs, self -check 
etc. Full spec. on request. E145. 

e +t, 

5601250W MEDIUM WAVE BROAD- 
CAST TRANSMITTERS. Price and 
details on application. 

PLEASE NOTE 
Unless offered as "as seen" 

ALL EQUIPMENT 
ordered from us is completely over- 
hauled mechanically and electrically 

in our own laboratories 

FOR EXPORT ONLY 
ITTERS : 

BC 610 Hallicrafters. 
RCA ET 4336 also modified version of 
Increased output to 700w. 
COLLINS TYPE 231D 415kw., 10 channel, 
autotone and manual tuning. All above 
complete Installation and spare parts. 
TRANSCEIVERS 
19, 19HP, 38, 62. 
C -13 TRANSMITTERS 
RACAL COMMUNICATIONS 
EQUIPMENT 
We are able to offer a comprehensive 
selection from the range of this modern 
high class equipment Including, 
receivers, L.F. Converters, SSB adap- 
tors, panoramic adaptors, diversity 
switdhes, transmitter driver units, 
linear amplifiers can be built to 
customers' requirements. Please send 
us your enquiries. 

ARP . We hold the largest stock 
n U.K. Write for list. 
R.F. METER 0-8 amp. 21" (U.S.A.) L1N 
P. L P. 15p. 

TELEPHONE TYPE "J" Troplcalised) 
10 Ilne MAGNETO TELEPHONE 
SWITCHBOARD 
SO line AUTOMATIC PRIVATE 
TELEPHONE SWITCHBOARD 
Price of each of the above on application. 

TEST EQUIPMENT 
for direct line for all enquiries regard- 
ing test equipment only, phone 
01-7486498. 

PLEASE ADD 
25% VAT 

C O LO M O R (ELECfRDONICS) 

170 Goldhawk Rd., London, W.I2 
Tel. 01 - 743 0899 
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S-2020TA STEREO TUNER/ANMPLIFIER KIT 
SOLID 

° s: /: I 
NEW PRODUCT 

MAHOGANY 
A high -quality push- button F M Varicap , ) )'j CABINET 
Stereo Tuner combined with a 20 W r.m.s. 
per channel Stereo Amplifier. 
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. All sockets, fuses, etc, are PC mounted for ease of assembly. Tuner section: uses Mullard 

LP 1186 module requiring no RF alignment, ceramic IF, INTERSTATION MUTE, and phase -locked IC stereo decoder. LED 

tuning and stereo indicators. Tuning range 88- 104MHz. 30dB mono S/N @ 1.8pV.THD typ. 0.4%. 

PRICE: £47.95+ 99p p &p+ VAT. 

- 
V t 

-- 

NELSON -JONES STEREO FM 
TUNER 

A very high performance tuner with Brief Spec. Tuning range 88- 104MHz. 20dB mono quieting @ 0.75pV. Image 

dual gate MOSFET RF and Mixer rejection -70dB. Il~ rejection -85dB. THD typically 0.4 %. 

front end, triple gang varicap IC stabilized PSU and LED tuning indicators. Push- button tuning and AFC 

tuning, and dual ceramic filter /dual unit. Choice of either mono or stereo with a choice of stereo decoders. 

IC IF amp. 
PRICE: Mono £25.46 + 85p p &p + VAT; 

With Portus- Haywood Decoder £31.96+ 85p p &p+ VAT; 
With ICPL Decoder £29.73 + 85p p &p+ VAT. 

"TEXAN" 
and fuses 

than 0.1% THD. Mag. PU input S/N 60dB. Radio input S/N 72dB. Head- 

unit, etc). Toroidal mains transformer. 

+ 99p p &p+ VAT. 

I NEW PRODUCT 

S -2020A AMPLIFIER KIT 
Developed in our laboratories from the highly successful 
design. PC mounting potentiometers, switches, sockets 
are used for ease of assembly and to minimize wiring. 
Typ. Spec. 20 +20W r.m.s. into 8 -ohm load at less 
phone output. Tape In /Out facility (for noise reduction 

PRICE: £29.95 

STEREO MODULE TUNER 
A low -cost Stereo Tuner based on the Mullard LP1186 RF module 
requiring no alignment. The IF comprises a ceramic filter and high - 

PLL stereo decoder IC. 
range 88- 104MHz. LED sig. strength indicator. LED Stereo indicator. 

p &p + VAT. Mono £24.70 + 85p p &p + VAT 

, , ` , 
. . - 

- 
performance IC. Variable INTERSTATION MUTE. 
Typ. Spec. Sens. 30dB S/N mono @ 1.81íV. Tuning 
THD typically 0.4 %. 

PRICE: Stereo £27.80 + 85p 
ALL THE ABOVE KITS ARE SUPPLIED COMPLETE WITH ALL METALWORK, SOCKETS, FUSES. NUTS AND BOLTS, 

KNOBS, FRONT PANELS, SOLID MAHOGANY CABINETS AND COMPREHENSIVE INSTRUCTIONS. ,. 

SUB ASSEMBLIES 
BASIC NELSON -JONES TUNER 
Supplied as a printed circuit board with all components and screening box to build a varicap tuner module. Performance 
spec as above for complete N -J Tuner. For suitable stereo decoders see below. (Illustrated without screening box.) 

PRICE: £12.88+ 25p p &p+ VAT. 

BASIC MODULE TUNER 
Supplied as a printed circuit board with all components ana screened Mullard LP1 I86, to build a mono or stereo tuner module. 
Performance spec as above for Stereo Module Tuner complete kit. ~ 

a. 

PRICE: Mono £13.00 + 25p p &p + VAT: Stereo £15.00 + 25p p &p + VAT °.4 
PORTUS -HAYWOOD PHASE -LOCKED STEREO DECODER 
Mk II version of this design (WW Sept. 1970). The lowest distortion phase- locked stereo decoder kit available (Typ. 
0.05% @ N -J Tuner 0/P level). Separation 40dB up to 15KHz. 
Complete kit comprises PCB and all components, inc. stereo LED. 

PRICE: £7.68+ 25p p &p+ VAT. 

PHASE -LOCKED IC DECODER KIT 
Integrated circuit phase -locked stereo decoder based on the MC 1310. THD typically 0.3 %. Separation 40dB @ 1 KHz. !:- 

PRICE: £4.27+ 20p p&p+ VAT. 

PUSH -BUTTON UNIT 
The six -position push- button unit used in our tuners and tuner /amp. Each track has the required diode law for stability of -,,tom. 

tuning. There are approx. 40 turns on each button and there are six separate moving pointers. An AFC disable switch is 

incorporated with each button. The unit is finished in black with red pointers. 
PRICE: £3.30 + 20p p &p + VAT 

specifications. Please send SAE for complete lists and 

INTEGREX LIMITED t o ddst ial 
Estate, 

Chur h r y, Burton-on-Trent, Staffs, DEI 1 9PT. 
Tel. l nu 5432. 377106. 

WW -056 FOR FURTHER DETAIL 
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ELI CINII11C5 IIC. WINDSOR 

DL707 CO \I,ANODE & 
DL704 COM, CATS. 
0,3" 0 -9dp SSp *ea, 
747 JUMBO 0,6" CA 
LED DISPLAY 01,89* 
3015F 0 -9dp £1.20* 
DL33 1101 3 DIGIT 
& MAGNIFIER 11,25. 
STROBE TILDE 15 

L E ©S Tod [2ko 
209 STYLI: OR 0.2" NO CLIP 12p* 
TIL209 or 1),2 "RED & CLIP 14n. 
GREEN LARGE /SMALL & CLIP 19p. 
ORANGE LARGE/SHALL C CLIP 19p 
ORP12 57n* 2 05777 33p TEC12 50n! 

DIGITAL CLOCKS MM531ú £5* 

1115314 13.39* 1M5311 £5 
AY51224 C3.49* PCB C1* 
CAPACITORS 
CER.A'1IC 22p1 -0, luf 591 5p. 
ELECTROLYTIC:10 /50/100 of in 
25V 7P, 50V 9p, 2uf /10V 6p. 
1000uí 25V 18p,200/500uf 9p, 
POTENTIOMETERS LIN /LOG 11p, 
PRESETS 0p, RESISTORS IlP ea 

11:ATSISES: Tn5 a T01S .Sp TV4 15p. 
'íV3 /'1013 10p* EXTRUDED 1" 1Y1 29p* 

S'VITCHES: SPST ISp,a'SI' 25p, 
'li:< PI.''GS ALL 12p , SOCKETS ALL Op 

.ALI CASES 1115/3!t7 500,1ß13 63p* 
TRANSFORMERS 1/L1 G or 12V 11,50* 

TRAMPUS FULL SPEC PAKS ALL £1 aa 

PAN A 10 4I:1/ LEOS our choice 11* 
PAN !, - 7'1, on AMP } PI\ 11' 
n13 (' I 2 , L - .1 *.D 17 ('10nr1. 

E PAN In í3C1,4.1 C1,F 11 203701 CT 
PAK G S IIFY51 !I 0 20:3812e11 
PAN J 9 L\:in.11l c 1*, K 10 1051 1 11 

:EI£ n1K 'I 4 ,'!.A3TTC 3055 OUT C1* 

58 -60 GROVE RD. 
WINDSOR, HERKS.SL4 lHS. 
ADD 85I VAT TO PRICES ?PARKED 
AOD 25'4 VAT TO ALL OTHER PRICES 
SEND C,W,( >.(EXCEPT GOVT'DEFTS) 
POST & PACKING 201* FOR THE UK 

NEW FAST SERVICE,LOW PRICES, 
MONEY BACA IF NOT SATISFIED, 
ALL BRAND NEW TOP GRADE FULL, 
SPEC DEVICES.CALI.ERS WELCOME 
NEW CATALOGUE. LIST FREE SAP., 

BARCLAYCARD & ACCESS BY POST, 
SORRY NO SALES TELEPHONE. 

IC's LOW PRICES TRANSISTORS ALL FOIL SPEC 
703 RF /IF 26p 
709 TO99 22n* 
709 DIL 14 280* 
710 OIL 14 31p* 
723 Regul'r 45p* 
741 DIL 8 21p* 
711 OIL 14 31p* 
711 TO99 31p* 
747 2x741 07p* 
748 OIL 8 27p. 
7805 5V £1,25* 
7812 12V £1,25* 
7815 15V 11,2.5* 
7000 Series 12 
76013 6W AF 75p 
CA3040 54p 
C13n4R 12 
CA3054 11,50 
ICLR03S SOON £3 
L1300 11.50* 
Ií1301 OPA 41p 
1!1304 n -4O\' (3* 
LM3nR Hi Ro 95p* 
L'1309K SV 11.75` 
L'1372 IF 12.00 
L1177 2x2W 13 
L1380 'f746 89p 
1:1381 11.50 
I:13000 41PA 01n 

7400 

MC1303 £1,50 
MC1310 £7.20 
MC1312 SQ 17,50 
'1C1318 12,50 
1R'13:10 75n 
4C1339 £1,40 
MC1:350/1/? 75p 
'1C1466 /0 (3 
'IFC4000 111' 49p 
NE536 FETOPA £2* 
0E540 11,10* 
0E550 2v11' 11 * 

NF.555 TIMER 42p* 
NE556 2x" 88p* 
NE560 PLL £4,00 
NT:501 PLI. 14.00 
5E562 PI.T. 14,00 
0E501 12.25 
0E:565 12,50 
1E566 11,55 
\E507 12,20 
SN72741 741 21p 
S576660 IF 7:5p 

S576611 Ir £1 

T40100 &IF £2 
TIIASOO 89p 
TB.A810 7'£AE 99p 
TBA820 73p 
Z0114 RS 99p 

14E1 iSL 
7171 ?9p* 

11p* 7170 20n* 
7 01 13p. 7400 :19n* 

7 02 I3p* 7401 73p* 
7 nl 15p* 719? 13n* 
7 10 130* 712:1 30p* 
7 13 29p* 7401 10p* 
7 20 13p. 7120 71p. 
- 3^ 13n* 7112,0 £1 * 

- 10 13n* 71121 27p* 
- 11 :lp* 71143 I5p* 

- 17 ,lnn* 711:1 61p* 
- 70 0 71173 ,2* 
- - :, 71171 C1* 

7 711 71175 1511 

PRICE EACH:- 
:AC127 4. 128 llp 
AC17Ci 9p* 
\C187 A 18R llp* 
11)119 45p* 
AD101 .4 162 33p 
1IC107 Ru* 
DC1070 12p* 
HC108 Sp* 
IICIOBD 12p 
ßC109 '9p* 
nC109C 12n 
DC117/870 ^n 
ßC157/:31" 12p 
BC167/8/9 12p 
nC177/8/9 18p 
11r182/3/4A5;L10p 
1353212/3/4A:L12p 
':rY70/1/2 10p* 
B9131 & 132 39p' 
11I088 250V 35p 
13FY50 14p' 
11E051 14p* 
BFY52 & 53 14p* 
13S ;19/20/21 16p 
MJ295:S TO3 75n* 
MJE2935 P0n* 
MJE3055 67rr+ 

TU1:31 P^T 49p 

MATCHING 20p* 
I.VS..97SH TNT 6p* 
TIP29 & 30 43p 
'rIP31 & 32 54p* 
'rIP41 6Rp 
TIP42 74n* 
T'IP2B55 
TIP3055 
T I54:á 1'J1T' 

ZTX107/8/9 
ZTX3n0 4,304 

ZTX500 4504 
25700 708 
232646 UJT 
252904 & 5 

25292Garoyg 
203053 
203054 

99p* 
67p 
32p 
llp 
200 
12p 
11p* 
38p* 
20p* 
9p 
l6p* 
12n* 

203055 115W 37p' 
203055 RCA 60p 
203702/3/4/5 9p 
25:1700/7/8/D 9p 
203710 4 11 lop 
2í3819L FET 14p 
203820 FIT 40p 
2:38230 FET 16p 
203904/5/6 15n 

204289 m:ni 31p 
203157 _'CT 15p 

DIODES 
0581 A 0301 F'IOA0121 50. 
154001 1A50v A 114002 5p* 
151004 an* 194007 9p* 
104118 & 10914 SILICON 4p. 
ZENERS BZY88 400mW 9p. 
ZENERS 130 17P,ZIJnoiae£1 
BRIDGE RECTIFIER 1A50 18p 
1A40011 25p, 44100V 450 

SCR'S TRIALS 
SCR's TAG1 /400 1A4005 50p* 
1.150V 38p' 11 ('00V 70p* 
C106D 4Á400V SCR ONLY 47p* 
TRIAC SC1469 10A400V C1* 
TRIAC DISCO 16A400V £1,75' 
DIACS:ST2 20p,BRIO0 25p 

WErIOWPfPICFfi 

vero 
36PINS 28p *FACE CUTTER49p* 
COPPERCLAD 0.1 PITCH VERO 
21 "x5" 32p* 21 "x3:" 29p* 
31 "x5 37p' 37"x31" 32p. 

3i "x17" 11.70* 
31 (17" PLAIN 0,1 "01,06* 
DIL BREADBOARD 6x4" CO' 

DALE 
CI-nos LOGIC pen 

NEW ' IOTOROIA U1)14533 13.95* 

CO4000 
('D4('01 

CD40n2 
('0400') 

('D4011 
CO4n13 
C04010 
rDqn17 
('Ill 018 

CO102:I 
'3)10'11 
.11;077 

l5n* 
10p 
lr',p* 

15p. 
17n* 
45n* 
15n+ 
820. 
S'!P* 

1;p. 

í,3p* 

I5n* 

C040^R 73p* 
C01^10 11 * 

C01017 730* 
C91040 45p 
5)1051 94p* 
C'>1055 11 * 

CO4060 90p* 
('01071 17p* 
(''(3001 17p* 
('n1510 C1,19* 
C01511 11,90* 
('1)45?S 

C'111558 12.:35* 

DALO ETCH RESIST PEN 01p 
FFC ETCH PAK 500gm R9p* 
0x4" COPPER BOARD 50p* 
PCB KIT 3 ITEMS 12 
CASSETTE .MEC4ANISM 19 A AS11s 

TGS GAS DETECTORS 3082[0(2* 

TOP QUALITY NYLON 
SOCKETS SPI': 1 

^p+ 
11110 13nt16Pí\ 1Áp 

SOLU0R(1ON "TIS: 
100 050'1000 i3, 30* 

WW -060 FOR FURTHER DETAILS 

AIRMEC FREQUENCY METER TYPE 265: 0 -6000 rpm and 0- 100Kc /s £35. Carr. 
£2. 
RACAL L.F. CONVERTER UNIT RA -37B : £35. Carr. £1. 

RACAL LS.B. ADAPTER RA -95A: E65. Carr. £2. 
MUIRHEAD ATTENUATORS: 75 ohms 0 -8 Mc /s 3V MAK 3 ranges 0 -5, 0 -25, 
0 -50 DB £3.00 + 75p post. 
CREED MODEL 54 TELEPRINTER: E37.50 each. Carr. £4. 
CREED MODEL 75 TELEPRINTER: Receiver only £30.00. Carr. £3. 
CREED MODEL 75 TELEPRINTER: Receiver, Transmitter and perferator 
£50. Cam. £4. 
MULLARD VALVE VOLTMETER: E/7555/3 A.C. /D.C. 2 ranges 0 -5 and 0 -500v. 
£35. Carr. £2. 
EDDYSTONE TELEPRINTER ADAPTOR TYPE 937: E45. Carr. £1. 
COLLINS RECEIVER TYPE 51J4: 500Kc /s to 30Mc /s. £250.00. Carr. £4. 
WAVEMETER CLASS `D' NO. 2: 1.2 to 2OMc /s 12 volts d.c. input or 240v a.c. 
E12.50. Cart. £3. 
WILD BARFIELD ELECTRIC FURNACE MODEL CC1.22X: With either 
indicating temperature controllers Model 990'- 1400° C. E250. Carr. £5. 
A.E,I. MASS SPECTROMETER TYPE MS.I0: E300. Carr. E6. 

METROVAC IONIZATION GAUGE MODEL V.C.3: E55. Carr. £3. 

MUIRHEAD PAMETRADA WAVE ANALYSER D- 489 -EM: Primarily used for 
the analysis of complex vibration waveforms but will measure audio and power 
frequency waveforms from 19Hz- 21KHz. Complete with power supply unit 230V 
50Hz. Secondhand, very good condition, E110. Carr. £3. 

REDIFON TELEPRINTER RELAY UNIT No. 12: ZA -41196 and power stipply 
200 -250V a.c. Polarised relay type 3SEITR. 80 -0V 25mA. Two stabilised valves 
CV 286. Centre Zero Meter 10 -0 -10. Size Bin. x 8in. x Bin. New condition. £10. 
Carr. 75p. 
SOLARTRON PULSE GENERATOR TYPE G1101 -2: £75.00 each. Carr. £2.00. 
TELEPRINTER TYPE 7B: Pageprinter 24V d.c. power supply, speed 50 bauds per 
min. second hand cond. (excellent order) no parts broken. £20 each. Carriage £3. 
INSULATION TEST SET: 0 -10 kV negative, earth with amplifier provision for 
checking ionisation, 110/230v a.c. input. S /hand. good cond. £35 + £1 carr. 
BRIDGE MEGGER: 250V. (Evershed Vignoles) series 2. £30 each. Carr. £1. 
BRIDGE MEGGER: 2,500V., series 1. £30-each. Carr. £1. 
CRYSTAL TEST SET TYPE 193: used for checking crystals in freq. range 
3000- 10,000KHz. Mains 230V 50Hz. Measures crystal current under oscillatory 
conditions and the equivalent resistance. Crystal freq. can be tested in 

NOISE FIGURE METER TYPE 113A (Magnetic AB, Sweden): Complete with 
Noise Source 121 and 122. £125. Carr. £1. 
PRECISION PHASE DETECTOR TYPE 205: Freq. 0.1 -15MHz in 5 ranges. 
1lariahle time delay microseconds 0 -0.1c. 115V input. E55 each. Carr. £1. 
'RHODE & SCHWARZ HF MILLIVOLTMETER: 30Hz -30MHz Type UVH, 
ImV -1V in 7 ranges, 220V. £75 each. Carr. £2. 
PHILIPS VALVE VOLTMETER TYPE GM6014: 1 -300mV in 6 ranges, 70 -20dó, 
probe 1000Hz- 30MHz, 300mV maximum. £35 each. Carr. £l. 
CT.343 VALVE VOLTMETER: in ruggerised steel case. Range 1.2mV to 400V. 6 
ranges indicated on 3" meter. 230v a.c. input. £25. Carr. £2. 

UHF MICROWAVE MILLIWATTMETER TYPE 14: Direct reading, can be used 
to measure power from 100MHz upwards. F.S.D. on 4in. scale meter 2.5m W. £40 
each. Carr. £1. 
S- BAND RADAR TEST SET MW69S (Decca) Oscilloscope' and Spectrum 
Analyser. Further details on request. £200. 
Q METER: 30MHz- 200MHz. E55. Carr. £1. 
AVO TRANSISTOR ANALYSER CT.446: E35, Carr. £1.50. 
CT.420 SIGNAL GENERATOR: 200- 8000c /s Variable tuning. Two fixed 
frequencies 9000 and 10,000. Internal calibrator 100 & 500 c /s. E75 each carr. £2.. 
NOISE GENERATOR TF -1106: Frequency 1 to 200 Mc /s Direct noise factor 
calibration. Output impedance 70 ohms £65 each. Carr. £1.50. 
COUNTER EXTENSION UNIT TF- 1434/2: Complete with plug -in units £75 cart. 
£1.50. 
MW -59 UNIVERSAL KLYSTRON POWER SUPPLY: £85. Carr. £3. 
fF- 1278/1 TRAVELLING 'TUBE WAVE AMPLIFIER: £25. Carr. £2. 
BPL A.C. MILLIVOLTMETER TYPE VM.348 -D Mk. 3: 2 millivolts -2 volts, 6 
ranges. £30. Carr. £1. 
MARCONI DUAL TRACE UNIT TM -6456: E30. Post 60p. 
500. Price: E126 each + £2 carr. 
H.V. TRANSFORMER: 8000 /8000. Output 300mA. rms. Size: 12ín. x 12in. x 36in. 
2305 input. £40. Carr. £4. 
FIREPROOF TELEPHONES: £25.00 each, carr. £1.50. 

'POWER UNIT: 110/230 volts a.c. input. 28 volts d.c. at 40 amps output. E30.00 
each, carr. E3.00. 
SMOOTHING UNIT (for the above): E10.00 each, carr. E2.00. 
X -BAND MODULATOR CALIBRATOR TYPE MC-4420 -X: Mnfr. James Scott. 
E125 each.Carr. £1. 
HP -766D DUAL DIRECTIONAL COUPLER: 940- 1975MHz. £35 each, 75 post. 
BACKWARD WAVE OSCILLATOR TYPE SE -125: 6.3 heater, 105V Anode, 
7.9mA. Mnfr. Watkins & Johnson. 685 each. Carr. El . 

conjunction with a freq. meter. £25. Carr. £1.54 TEKTRONIX TIME MARK GENERATOR TYPE 180 -S1: 5, 10, 50 MHz. E65- 

SOLARTRON VARIABLE POWER UNIT S.R.S. 1535: 0 -500 volts at 100 mA and ROT £2 

6.3 volts C.T. 3 amps d.c. 110/250 volts a.c. input. £18.50. Carr. £ 1.50. 
OOTARY INVERTERS: TYPE E - input eac 

Carr. 
80 Amps. 4,800 rpm. 

Output 115V a.c. 13 Amp 400 c /s. 1Ph. P.F.9_E20.00 each. Carr. E2.50. 
ALL CARRIAGE QUOTES GIVEN ARE FOR 50 -MILE RADIUS OF LONDON FREQUENCY METER BC -22I: 125-20.000 Re/ is complete with original 
ONLY. calibration charts. Checked out, working order £20 + £1.50 carr. 

ALL U.K. ORDERS SUBJECT TO VALUE ADDED TAX. THIS MUST BE ADDED TO THE TOTAL PRICE (including post or carriage) 
If wishing to call at 3 & 3a BALDOCK STREET, WARE. HERTS. SG12 9DT 
stores, please telephone N V MILLS WARE 66312 (STD 0920) 
for appointment and at ELSTOW STORAGE DEPOT. Phone: Bedford 740605 (STD 0234) 
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ALL MAIL ORDER BY 

RETURN. C.O.D. SERVICE 
WELCOME 

C. T. ELECTRONICS 
Tel: 01 -994 6275 

VAT 
Unless otherwise stated all prices are exclusive of 
VAT Please check whether the goods you are 
ordering are 25% or 8% Carriage orders under 
t.5 please add 33p Order over E 10 post free in 
U K only This rs to be at our discretion 

All mail order and enquiries to 270 Acton Lane, Chiswick, London W4 5DG. 

SEMICONDUCTORS 
AAZ12 25p 
AC1o7 35p 
AC125 25p 
AC126 25p 
AC127 25p 
AC128 25p 
AC176 25p 
AC187 27p 
AC188 27p 
ACV17 25p 
ACV18 25p 
ACV19 25p 
ACV20 25p 
ACV21 25p 
AD140 60p 
AD142 60p 
AD161 45p 
A0162 45p 
AF114 25p 
AFI 15 25p 
All 16 25p 
AF117 26p 
AFI 18 SOp 
AF124 30p 
AF239 60p 
BA102 30p 
BA112 50p 
BA114 16p 
80155 1Op 
BA156 15p 
BC107 13p 
BC108 12p 
BC109 14p 
BC109c 16p 
BC113 13p 
BC1 14 13p 
BC115 15p 
BC116 15p 
8C117 20p 
BC1 18 15p 
8C1 19 30p 
BC143 25p 
BC147 12p 
BC148 12p 
BC149 12p 
B..149c 14p 
BC157 14p 
BC158 14p 
BC159 15p 
eC167 14p 
BC168 lop 
BC169 14p 
BC169c 15p 
BC1 72 13p 
BC182 12p 
BC182L 12p 
BC183 12p 
BC183L 12p 
BC184 12p 
BC184L 12p 
BC185 35p 
BC186 27p 
BC212 12p 
BC212L 14p 
BC213 12p 
BC2131 12p 

QTY DISCOUNTS 

8C214 14p 
BC214L 15p 
8C238 15p 
BC239 15p 
BC300 30p 
BC301 30p 
BC302 30p 
BC303 35p 
BCY31 35p 
BCY32 95p 
BCY33 60p 
BCY34 65p 
BCY38 65p 
BCY39 95p 
BCY55 E1.50 
BCY70 20p 
BCV71 2op 
BCY72 20p 
BD121 75p 
00123 85p 
B0124 70p 
BD131 40p 
BE/132 SOp 
130135 50p 
BD136 50p 
BD139 75p 
80140 87p 
BD153 50p 
BD156 80p 
BDV17 £1.50 
BDY1B E1.75 
BDY19 £1.90 
BD520 £1.20 
8E152 20p 
BF166 30p 
BF178 35p 
8E180 35p 
8E194 16p 
8E195 16p 
BFt96 16p 
8E197 16p 
8E200 35p 
8F224 18p 
BF244J 18p 
BF 245 45p 
8E259 55p 
BFX29 30p 
BFX34 30p 
BFX85 30p 
BFX86 
BFX88 30p 
8E1,10 35p 
BFV44 50p 
BFV50 25p 
BFy51 25p 
BFY52 25p 
BFV53 25p 
BFV90 65p 
BSV68 709 
135W63 BSp 
BSW68 80p 
BSXt9 15p 
BSX20 15p 
BSX21 25p 
By127 top 
By164 ß5p 

12 +10 %, 25 +15 

15100 15p 
15103 15p 
MJ340 50p 
MJ481 95p 
MJ481 95p 
MJ2801 E1.25 
MJ2901 E1.95 
MJE340 50p 
MJE370 75p 
MJE371 90p 
MJE520 65p 
8412955 E1.20 
MJE3055 75p 
MM1613 45p 
MM1712 60p 
MPF102 45p 
MPF 103 
12554571 35p 
MPF104 
(255458) 35p 
MPF105 
ß554591 40p 
0447 10p 
0470 IOp 
0479 10p 
0481 10p 
0A90 10p 
0491 10p 
0A200 10p 
04202 10p 
0A210 35p 
08211 35p 
OC16 90p 
0019 85p 
OC22 55p 
0C26 65p 
0C28 60p 
0C35 60p 
0C36 BSp 
0C42 40p 
0C44 20p 
0045 25p 
OC70 15p 
OC71 12p 
0072 20p 
0075 25p 
OC76 25p 
0077 40p 
OC81 25p 
OC83 2Sp 
0084 25p 
OC139 30p 
OC170 2Sp 
OC171 30p 
0C200 60p 
0C201 60p 
0C202 7Sp 
TIP29A 45p 
TIP30 55p 
TIP31A 57p 
TIP32A 69p 
1IP33A E1.00 
TIP34A E1.40 
TIP35A £3.20 
TIP364 £3.50 
TIP41A 70p 

%, 100 +20% 

TIP42A 85p 
TIP298 54p 
TIP3oB 60p 
TIP31B 65p 
TIP328 77p 
TIP38B E1.06 
TIP34B E1.62 
TIP358 £2.71 
TIP368 E3.50 
TIP418 70p 
TIP42B 95p 
TIP29C 68p 
TIP30C 72p 
TIP31C BOp 
TIP32C £1.00 
TIP33C Et.20 
TIP34C E1.80 
TIP35C £3.00 
TIP38C £3.74 
TIP41C 90p 
TIP42C E1.00 
T1550 40p 
ZTX107 15p 
2TX300 16p 
ZT%500 16p 
ZTX501 20p 
2T%504 50p 
ZTX531 30p 
ZTX550 25p 
N659 Sp 
N914 SP 
N916 OP 
N4001 8p 
54002 9p 
54003 9p 
54004 10p 
N4005 12p 
N4008 14p 
N4007 18p 
N4148 7p 

25696 25p 
25697 25p 
25698 25p 
25706 12p 
257064 14p 
25708 15p 
25929 22p 
25930 20p 
2N1132 25p 
251302 30p 
251303 30p 
251304 30p 
2N1305 30p 
251306 30p 
251307 30p 
251308 30p 
251309 3op 
251613 30p 
2N1711 30p 
251890 60p 
21'2146 15p 
252147 90p 
252160 80p 
2N2217 25p 
252218 25p 
252219 25p 
252222 20p 
2N2222A 25p 

252306 70p 

2N2369A 50p 
252477 30p 
252646 50p 
252846 E1.50 
2N4904 25p 
252905 30p 
2N2906 25p 
252907 25p 
2N2926 13p 
253053 25p 
2N3055 50p 
253232 E1.35 
253553 £1.40 
253643 30p 
253702 12p 
2N3703 12p 
2N3704 12p 
2N3705 12p 
2N3705 12p 
2N3707 12p 
253708 14p 
2ri3709 14p 
253771 E1.50 
253772 £1.80 
2N3792 E1.80 
253794 30p 
253819 35p 
253820 55p 
253823 70p 
2N3866 85p 
2N3904 22p 
2N3905 25p 
253906 25p 
2N4014 80p 
254035 82p 
254037 44p 
254058 14p 
254059 14p 
2N4060 12p 
254061 12p 
254062 12p 
254126 18p 
2N4286 25p 
2N4287 25p 
254288 27p 
254289 30p 
2N4290 25p 
2N4291 32p 
254302 45p 
254444 £1.90 
254871 35p 
254903 E1.30 
254919 90p 
255069 E1.30 
255191 96p 
2N5192 E1.20 
255194 E1.10 
255195 E1.40 
255245 45p 
255296 65p 
2N5298 SOp 
255457 35p 
255458 35p 
255459 40p 
255485 68p 
255490 55p 
255555 65p 
255777 40p 

S.C.Rs 
CR51/05 40p 
CR51/10 56p 
CRS1/20 SOP 
CRS1/40 66p 
CRS1/60 SOP 
CRS3/10 S2p 
CRS3/20 92p 
CR53/40 90p 
CRS7/400 E1.00 
CRS16/100 Bbp 
CRS16/200 9Op 
CRS16/600 E1.60 
C106B 4Sp 
C106D 70p 
40669 !Op 
TIC44 35p 
2N4444 £1.90 
BT10/500A 90p 

TRIACS 
TXL2288400V 

85p 
SC4oD E1.40 
SC40E E1.65 
SC45D E1.70 
SC45E E2.10 
SC5OD E2.42 
SC50E E2.70 
DIAC 25p 

LINEAR I.C.$ 
LM304 Neg Voltage 

Reg £2.10 
LM309K SV, IA 

Voltage Reg E2.10 
LM723C 2 37V 

150mA Voltage 
Reg 75p 

MFC4000 250mW 
Audio 75p 

784800 5 Watt 
Audio 09p 

709C Op. Amp 
D I L /1099 15p 

741C Op. Amp 8/14 
DI L /7099 35p 

747C Dual Op 
Amp E1.20 

748C Op Amp 
D I L 75p 

ZN414 Radio I C 

E1.25 
740100 Radio I C i 

Filter E1.90 
CA3014 £1.55 
CA3018 £1.00 
CA3029 E1.20 
CA3036 E1.00 
CA3046 95p 
CÁ3048 E2.35 
CA3075 E1.60 
CA3089E E1.90 
CA30900 E4.85 
MC1303L E2.20 
MCI 310P £2.60 
SN76660EO 

TBA120 ß5p 

BRIDGE 
RECTIFIERS 

W02 IA 200V 38p 
BV164 1 4A 200V 

57p 
MDA952 / 2 6A 

100V 80p 

ZENEA DIODES 
BZY88 Series 

40omW 
3 3V33V, 5% 1 1 p 
1 5W range 25p 
IOW range 45p 

L.E-D. 
TI1209 3Bp 
HP5082 28p 
MA2082R 20p 

LO.S. 
ORP12 60p 

NE555 Timer BOp 

TO3 VOLTAGE REGULATORS 
L005 51./ 650mA 
1036 12V 600m4 
L037 15V 450mA E1.80 se. 

VEROBOARO 
01 015 

17 e 216 E1.18 89p 
17 e 3'A £1.68 E1.30 
17.5 E2.10 
PIN INS TOOL 72p 72p 
SP F CUTTER 65p 65p 
100 PINS SS 40p 40p 
100 PINS DS 40 ZOp 
2'h 
2'/2x5 35p 35p 
35 e 35 35p 35p 
3'A x5 40p 41p 
PIN INS TOOL 72p 72p 
500 PINS SS E1.55 E1.55 
500 PINS DS E1.55 E1.55 

TTL (full 
SN 741111 1ßp 
SN7401 1ßP 
SN7402 20p 
SN7403 

20p 0p SN7404 
SN7405 20p 
SN7406 30p 
SN7407 30p 
SN7408 20p 
SN7409 409 
557410 18p 

stocks available) 
SN/411 23p 
SN741 2 22p 
SN7413 40p 
SN7416 30p 
557417 
SN7420 20p 
SN7422 38p 
557423 38p 
557425 38p 
SN7427 42p 
SN7428 50p 

N7 43U 20p 
557432 42p 
557433 70p 
SN7437 50p 
SN7438 50p 
55 /440 20p 
SN7441AN 75p 
SN7442 75p 
557443 E1.00 
SN7445 E1.70 
SN7446 E2.00 

SN7447 £1.50 
S57448 E1.75 
557450 20p 
SN7451 20p 
SN7453 20p 
SN7454 20p 
557460 20p 
SN7470 3Op 
SN7472 309 
SN7473 40p 
SN7474 40p 
557475 55p 
557476 45p 
SN7480 80p 

SN7481 £1.25 
SN7482 87p 
SN7483 E1.00 
SN7484 90p 
557486 45p 
SN7490 75p 
SN7491AN 

£1.00 
SN7492 7Sp 
SN7493 75p 
SN7494 BOp 
557495 80p 
SN7496 £1.00 
557497 E2.25 

POTENTIOMETERS 
Linear or Log Single Double 
Rotary Pots 17p 45p 
Rotary Switched 25p 

METAL BOXES 
ALUMINIUM BOXES IDEAL FOR VEROBOARD WITH 

BASE & P.K. SCREWS 

AB7 
A88 
AB9 
AB10 
4511 
AB12 
A813 
4814 
AB15 
AB16 
AB1 7 

AB18 
AB1 9 

22/4" Long 
4" 
4" 
4" 
4" 
3" 
6" 
7" 
8" 
10" 
10" 
12" 
12" 

5'/4" Wide 
4" 
23/4" 
5' /a" 
2'h" 
2" 
4" 
5" 
6" 
7" 
41/2" 
5" 

11/2" High 
11/2" 
1íh" 
1,/2" 
2" 
1" 
2" 
2'/2" 

3" 
3" 
3" 
3" 

55p 
55p 
55p 
55p 
65p 
50p 
77p 
90p 

E1.16 
£1.32 
£1.10 
£1.32 
E1.80 

ALUMINIUM BOXES WITH SLOPING TOP PANEL - 
IDEAL FOR PRE -AMPS. ETC., USING SLIDER CON- 
TROLS 

4620 8" Long 9" Wide 31/2" High at back £2.20 
2" High at front 6" Slope to front 
With P K. Screws 

ÁB21 As above but 10" long 
AB22 As above but 12" long 

£2.20 
£2.60 

HIGH PERFORMANCE 
MODERN SCOPE TUBES 

By Telefunken Limited. qty. only 5" rectangular 
display. Type No. D14 / 1 31 . Price £25.000 each + 
VAT 8 %. All extras provided free whilst remaining in 
stock. Postage £1 00. All brand new 

REXINE COVERED AL MINIUM 
CASES WITH SCREWS 

& FEET 

RBI 6" x 4 " 
12/4" £1.05 
Rß2 8" x 5" x 2" £1.20 
RB3 9" x 5" 
21/2" £1.35 

RB4 11" x 6" x 

3" ... £1.85 
R85 11" x 7'/2" x 

31/2" . . . . . . £2.35 

+ 8% Postage 35p 

** SPECIAL OFFERS ** 
MINIATURE MAINS TRANSFORMER. PRI240V. 

SEC. 12V. 100Ma Manuf_ Hinchley Size, 36 x 45 x 40mm. 
F.C. 53mm. 

Price 1.65p. 10060p es. 10.000 40p ea. 8% VAT. 

MINIATURE MAINS TRANSFORMER. Primary 
115/ 240V. Sec. 18V/250 Ma at 80p ea. + VAT &postage 
33p. 8% VAT. 

MULLARD POT CORE TYPE FX2241 ,il 60p ea. + 33p 
p. p. 8% VAT. 

24V D.C. SOLENOID by MAGNETIC DEVICES 60p each, 21/2 

long x Ss x Sain. + 8% VAT. 

240V. A.C. SOLENOID. Reversible operation; twin coil. Size 
approx. 2 °/ x 1 Va X 1s/ in. !Op. 

30 unmarked 0071 transistors E1.00 
25 unmarked 250mW Zener diodes. 4.7V, 5.1V 6.2V, 7.5V, 

9.1V, 10V, Measured and tested £1.00 
Please state voltage required. 
50 GE Diode 0447 equivalent £1.00 

8pF 600V WKG PAPER CAPACITORS, ideal for Strobe 
Constructors £1.50 each +, 8% VAT + 33p post. 

Many other values of PAPER CAPACITORS in stock. Phone 
for details. 

JACKSON AIRSPACED CAPACITORS to Suit 'Ain. spin- 
dle. 

100pF Two Gang at 55p + 25% VAT 
500pF Two Gang at 75p + 25% VAT 

MULLARD TUBULAR CERAMIC UHF TRIMMERS 
(PROFESSIONAL) 

Type 092 0.8 -2.2p 
801 0.11-2.2p Price 10p ea. 
991 O.S -1.3p 

QUANTITY DISCOUNTS PLEASE TELEPHONE 
1000pF Feedthrough capacitor 5p ea. 
Miniature tubular P.C. trimmers 

3.5 -13pF 

6 -30pF 1 Op ea. 
4p c/o Varley 700 0 relay 50p ea. 

Gold Flashed processional TRANSISTOR SOCKETS. To suit 
small signal TOI8. etc. 30 for £1.00 + 8 %VAT 

W. WOUND POTS 1 0 -100K S2 at 30p each Colvern or 
Reliance styles + 25% VAT 

VERO EDGE CONNECTOR 24 way 1" pitch 30p each + 
VAT. All the other sizes in stock. 

SIEMENS VARLEY RELAY 4P CIO 700 12 24V 50p each. 

PLESSEY RELAY 2 P C/O 6V operation 40p each. 

MODERN DISC CERAMICS £1.00 a hundred, £8.00 a 

thousand + 2596 VAT. Phone or write for list. 

ACCESSORIES 
DIL SOCKETS, 8 pin 14p, 14 pin 14p, 16 pin 14p. Mica 

Washers + 2 Bisbee (f 03 or T066) 4p. 

MULTICORE CABLE, 20 way 14 /0076 + Screen at 70p per 
yard + postage by weight. 

MULTICORE CABLE. 25 -way. individually screened. 
14/0076. £1.00 per yard + VAT. Postage by weight. 

METAL OXIDE RESISTORS. TR4 /5/6 in stock. 1 off price 
3p each. Discount on quantity. We have 2 million in stock so 
try us for your requirements. 

10 TURN TRIMPOTS by Bourns, Mec. Painton. etc. All 
values in stock. 50p each Discount on quantity. 

KOKUSAI MECHANICAL FILTER. 455Kc /S. 6 Kc /S 
overall. Ideal 'or A.M £6 each INC VAT. Postage 33p each 

OMRON RELAY 240V A.C. 3P c/o 75p each + 8% VAT 

SLEEVING 2000 pieces approx. size /" x 2mm Price £1.00 
+ 33p P &P + VAT 8 %. 

4CORECABLE+ SCREEN 14/0076 at 15p per yard + 8% 
VAT. 

14 CORE CASES + SCREEN 14/0076 at 40p per yard + 
8% by weight. Phone for free estimate. 

AEI ZENER DIODES. 9V Stud at Ph watts rating. Price 15p 
each + 8% VAT. 

TMC MINIATURE LEVER SWITCHES CONTACTS 
4C/4C action L /1150p each + 8% VAT. 

BNC PLUGS 5052 straight entry at 35p each + 8% VAT. 

AMPHENOL US 58A /U N SOCKETS. Chassis mounting at 
35p each + 8% VAT. 

UHF SOCKETS ROUND at 35p each + 8% VAT. 

We are open from 9.30 a ni -6 00 p Monday- Saturday 

We have the largest retail selection of components available. Phone or write if you are in difficulties obtaining a 

particular component - 

C.O.D- service welcome. All mail order by return. Official orders welcome to Government establishments, Education 
Authorities, etc. 01 -994 6275 



102 

/Marshall's 
A. Marshall (London) Ltd Dept WW 
42 Cricklewood Broadway London NW2 3ET Tel 01 -452 0161/2 
Telex. 21492 
8 85 West Regent St Glasgow G2 20D Tel 041 -332 4133 
8 1 Straits Parade Fishponds Bristol BS16 2LX 
Tel 0272 654201/2 
3 27 Rue Damon Issy Les Moulineaux Paris 92 Tel: 644 2356 

Catalogue price 25p Trade and export enquiries welcome 

OUR RANGE COVERS OVER 7,000 ITEMS 
THE LARGEST SELECTION IN BRITAIN 

TOP 200 IC'S TTL, CMOS & UNEARS 

CA3020A 1.80 CD3130 0.88 NE561 4.48 557448 0.90 SN74160 1.10 
CA3028A 0.79 CD4510 1.25 NE565 4.48 SN7450 0.16 5574161 1.10 
CA3035 1.37 CD4511 1.94 SL414 1.80 557451 0.16 5N74162 1.10 
CA3046 0.70 CD4516 1.25 SL610C 1.70 557453 0.16 5N74163 1.10 
CA3048 2.11 CD4518 1.87 SL611C 1.70 SN7454 0.16 5574164 2.01 
CA3052 1.82 CD4520 1.87 SL612C 1.70 5N7460 0.16 5N74165 2.01 
CA3089E 1.96 LM301A 0.48 SL620C 2.60 557470 0.33 5N74167 4.10 
CA3090Q 4.23 LM308 2.50 SL621C 2.60 5N7472 0.26 5N74174 1.25 
CD4000 0.36 L005TL 1.50 SL623C 4.59 SN7473 0.36 5574175 0.90 
CD4001 0.36 LM380 1.10 SL640C 3.10 557474 0.36 5574176 1.44 
CD4002 0.36 LM381 2.20 SN7400 0.16 SN7475 0.50 SN74180 1.40 
CD4006 1.58 LM702C 0.75 557401 0.16 SN7476 0.36 SN74181 1.95 
CD4007 0.36 LM709 SN7401AN 0.38 SN7480 0.50 5574190 2.30 
CD4008 1.63 0099 0.38 SN7402 0.18 5N7481 1.25 5N74191 2.30 
CD4009 1.18 BOIL 0.45 557403 0.16 557482 0.75 6574192 1.15 
CD4010 1.18 14DIL 0.38 557404 0.19 557483 0.95 5574193 1.15 
C04011 0.36 LM710 0.47 SN7405 0.19 557484 0.95 5N74196 1.60 
C04012 0.36 LM723C 0.90 ßN7406 0.45 SN7485 1.25 5574197 1.58 
CD4013 0.66 LM741C SN7407 0.45 SN7486 0.32 5574198 2.25 
C04014 1.72 1099 0.40 SN7408 0.19 SN7490 0.45 SN74199 2.25 
CD4015 1.72 BOIL 0.40 557409 0.22 SN7491 0.85 SN76003N 2.92 
C04016 0.88 14DIL 0.38 557410 0.16 SN7492 0.45 55760135 1.95 
CD4017 1.72 LM747 1.05 557411 0.25 SN7493 0.45 S5760235 1.60 
CD4018 2.55 LM748 SN7412 0.28 557494 0.82 55760335 2.92 
C94019 0.88 BOIL 0.60 SN7413 0.35 SN7495 0.72 TAA263 1.10 
CD4020 
CD4021 
CD4022 
C04023 

1.91 
1.72 
1.66 
0.36 

14011 
LM3900 
LM7805 
LM7812 

0.73 
0.70 
2.00 
2.50 

SN7416 
SN7417 
SN7420 
SN7423 

0.35 
0.35 
0.16 
0.29 

657496 
5574100 
SN74107 
S574118 

0.75 
1.25 
0.36 
1.00 

TAA300 
TAA3504 
TAA550 
TAA611C 

1.80 
2.10 
0.60 
2.18 CD4024 1.24 LM7815 2.50 557425 0.29 SN74119 1.92 144621 2.03 

CD4025 0.32 LM 7824 2.50 SN7427 0.29 5574121 0.37 1446618 1.32 
CD4027 
C04028 

0.43 
1.50 

MC1303L 
MC1310P 

1.50 
2.50 

SN7430 
SN7432 

0.16 
0.28 

SN74122 
6074123 

0.50 
0.60 

1846418 
TBA651 

2.25 
1.69 

CD4029 3.50 MCI 330P 0.90 657437 0.35 SN74141 0.85 TBA800 1.40 
CD4030 0.87 MCI 351P 0.80 SN7438 0.35 SN74145 0.90 TBA810 1.40 
CD4031 5.19 MC1466L 3.50 SN7440 0.16 5574150 1.50 TBA820 1.15 
CD4037 1.93 MC1469R 2.75 SN7441AN 0.85 SN74151 0.85 TBA920 4.00 
CD4041 1.86 MC14553 4.07 557442 0.65 6574153 0.85 140ILSKT 0.12 C04042 
C04049 

1.38 
0.81 

NE555V 
NE556 

0.70 
1.30 

SN7445 
5N7446 

0.90 
0.95 

5574154 
5N74155 

1.50 
1.50 

16DILSKT 0.13 

CD4050 0.66 NE560 4.48 557447 0.95 SN74157 0.95 

LONDON, GLASGOW, PARIS - AND NOW 

BRISTOL 
ITS OUR SERVICE THAT MAKES US GROW 

POPULAR SEMICONDUCTORS 

25696 0.22 253906 0.27 AFJ39 0.65 ßD139 0.71 MPSA56 0.31 
25697 0.16 2N4037 0.42 ÁF239 0.65 8D140 0.87 0C28 0.765 
2569F 0.82 2N4036 0.67 ÁF240 0.90 8E115 0.36 0C35 0.60 
25695 0.59 254058 0.18 ÁF279 0.70 6F117 0.55 0C42 0.50 
2570E 0.14 2N4062 0.15 AF280 0.79 6F154 0.20 0C45 0.32 
2570E 0.17 254289 0.34 AL102 1.00 8F159 0.27 11P294 0.49 
2591E 0.28 254920 1.10 8C107 0.14 137180 0.35 TIP29C 0.58 
25918 0.32 254921 0.83 8C108 0.14 BF181 0.36 TIP314 0.62 
2N1302 0.186 2N4923 1.00 8C109 0.14 13F184 0.30 71P324 0.74 
251304 0.28 255245 0 A BC147B 0.14 8F194 0.12 TIP334 1.01 
251306 0.31 255294 0.48 8C1488 0.15 13E195 0.12 71P344 1.51 
251308 0.47 255296 0.48 BC1498 0.15 13F196 0.13 TI P354 2.90 
251711 0.45 255457 0.49 8C1574 0.16 6F197 0.15 71P364 3.70 
2N2102 0.80 255458 0.49 8C158A 0.16 87198 0.18 TIP414 0.79 
252147 0.78 2N5459 0.46 8C16713 0.15 8F244 0.21 71P424 0.90 
252148 0.94 256027 0.45 8C1688 0.15 8F257 0.47 TIP2955 0.98 
2N22184 0.22 35128 0.73 801696 0.15 8F258 0.53 TIP3055 0.50 
2N22194 0.26 35140 1.00 8C182 0.12 8F259 0.55 TIS43 0.28 
2N2220 0.25 35141 0.81 8C1821 0.12 6F561 0.27 ZTX300 0.13 
252221 0.18 35200 2.49 8C183 0.12 8F598 0.25 27X301 0.13 
252222 0.20 40361 0.40 80183E .0.13 BFR39 0.24 Z1X500 0.15 
252369 
252646 

0.20 
0.55 

40362 
40406 

0.45 
0.44 

n'-,o.. 

BC184L 
C.ia 
0.13 

8E1179 
8FX29 

0.24 
0.30 

ZTX501 
Z1X502 

0.13 
0.18 

2N2904 0.22 40407 0.35 8C2124 0.18 BFX30 0.27 15914 0.07 
252905 0.25 40408 0.50 BC212LA 0.16 BFX84 0.24 153754 0.15 
252906 0.19 40409 0.52 BC2I3LA 0.15 BFX85 0.30 1N4007 0.10 
752907 0.22 40410 0.52 BC214L8 0.18 6FX88 0.25 154148 0.07 
252924 0.20 40411 2.00 8C2378 0.16 8FY50 0.225 154504 0.22 
252926G 0.12 40594 0.74 BC238C 0.15 8F051 0.23 155408 0.30 
2N3053 0.25 40595 0.84 BC239C 0.15 BFY52 0.205 44119 0.08 
253054 0.80 40636 1.10 8C2574 0.16 68Y39 0.48 BA102 0.25 
253055 0.75 40673 0.73 8C2588 0.16 ME0402 0.20 BÁ145 0.18 
253391 0.28 AC126 0.20 BC259B 0.17 ME0412 0.18 84154 0.12 
2N3392 0.15 AC127 0.20 8C301 0.34 ME4102 0.11 8A155 0.12 
2N3393 0.15 AC 128' 0.20 8C30713 0.17 MJ480 0.95 881038 0.23 
2N3440 0.59 AC151 0.27 8C3084 0.15 NJ481 1.20 881048 0.45 
2N3442 1.40 AC152 0.49, BC309C 0.20 MJ490 1.05 131126 0.12 
253638 0.15 AC153 0.35 80327 0.23 MJ491 1.45 80127 0.15 
2N3702 0.12 AC176 0.30 BC328 0.22 MJ2955 1.00 BYZ11 0.51 
2N3703 0.13 AC187K 0.35 BCY70 0.17 MJE340 0.48 80712 0.51 
2N3704 0.15 AC188K 0.40 BCY71 0.22 MJE370 0.65 0447 0.06 
253706 0.15 AD143 0.68 BCY72 0.15 MJE371 0.75 0481 0.18 
253708 0.14 AD161 0.50 0D121 1.00 MJE520 0.60 0A90 0.06 
253714 1.38 AD162 0.50 80123 0.82 MJE521 0.70 0A91 0.06 
253716 1.80 ÁF106 0.40 B0124 0.67 MJE2955 1.20 05200 0.08 
253771 2.20 AF109 0.40 80131 0.40 VJE3055 0.75 6Y164 0.57 
253773 2.65 ÁF115 0.35 80132 0.50 NIP8113 0.47 ST2 disc 0.20 
253789 2.06 ÁF116 0.35 80135 0.43 MPF102 0.39 40669 1.00 
253819 0.37 ÁF117 0.35 ßD136 0.47 MPSA05 0.25 TIC44 0.29 
2N3820 0.64 ÁF118 0.35 ßD137 0.53 MPSAO6 0.31 C106D 0.65 
2N3904 0.27 AF124 0.30 80138 0.63 MPS4.55 0.31 OPR12 0.60 

Prices correct at December 1975, but all exclusive of V.A T Post & Packing 25p 
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DATA AND 

COMMUNICATIONS 

TERMINALS 
Teletype 28, 32, 33, 35, 40 

TermiNet 30, 300 & 1200 (30 and 120 cps) 
Teleterm 1 030 & 1 1 32 (portable 30 cps 

with integral coupler and RS 232C) 
Other page printers (by Siemens, ITT Creed, etc.) 

TermiNet 120 line printer 

* Spares, repairs, overhauls and maintenance 
* Other types and models available 

* Refurbished units also available 
* Short and long period rentals 

* Minicomputer interfaces 
* Quantity discounts 

* Immediate delivery 

TELEPRINTER EQUIPMENT LTD. 
70 -80 AKEMAN STREET, 

TRING, HERTS., U.K. 

Telephone 0442 -82 -4011 
Cables RAHNO Tring 
Telex 82362 
A/B Batelcom Tring 

WW -080 FOR FURTHER DETAILS 

Semiconductor 

Data ? 
ESSENTIAL FOR ALL 
TESTING, INSPECTION 
AND MAINTENANCE. 

THE SEMICON 
INTERNATIONAL TRANSISTOR INDEX 
1975/6 (Gth Edition) NOW AVAILABLE 

Easy reference alpha- numeric listings of about 24,000 transistors 
of international origin, European, Japanese, USA etc.. Maximum 
ratings and basic characteristics. 400+ pages of invaluable data. 

EXTENSIVE SUBSTITUTION GUIDE 
CV & BS NUMBERED DEVICES 

TERMINATION OUTLINE DRAWINGS 
ALTERNATIVE 

MANUFACTURERS 
AND AGENTS ADDRESSES 

ORDER NOW, £10.60 includes postage in the UK 
(Elsewhere £11.90 by surface mail) 

FROM 
SEMICON INDEXES LTD 

2(W) DENMARK ST. WOKINGHAM, Berks. RG11 2Bß 
Tel: Wokingham (STD 0734) 786161 

This is Vol.1 of the Semicon Index Series. 
Vol.2 (Diodes & SCRs) and Vol.3 (ICs) available soon. Same price 

ORDER NOW AND AVOID DISAPPOINTMENT 
WW -079 FOR FURTHER INFORMATION 
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REED SWITCH INSERTS 

Overall length 1 85th (Body length 1 i n ) Diameter 0 14m to switch up 

to 500mA or 250vDC Gold clad contacts 74p per doz. 54.15 per 100 
529.96 per 1,000. 5272 per 10.000 All carriage paid U.K. 

OperwY g Magnet. Sep per doz. E6.95 per 100 £67 per 1.000 All 

carriage paid U K 

Operating Cals for 12v supply to accept up to lour standard reeds E2.50 
per do: E12.60 per 100 All carnage paid U K. 

Heavy duty type. (Body length tin) Diameter 0 22in to switch up to 1A 

at up Io 250vAC £1.45 per doz. 58.95 per 100. 552.00 per 1.000. 
Chengeoeer Heavy Duly typa E2.80 per doz. All carriage -paid U.K. 
Magnets for HO reeds E1.50 per doz A few coils available for HO reeds 

POA. 

C- SCOPE METAL DETECTORS 
Represent today s BEST VALUE in metal detection equipment 
BF050 Integral speaker 
BF060 integral speaker and meter 
18100 with headphones. 
15300 with headphones and meter 
05200 with headphones 
TR400 with headphones and meter 

Full information on recelai of 10p stamp 

HUNT THAT TREASURE! 

E26.24 
C33.59 
E52.59 
E88.24 
E59.90 
E78.43 

INDUCTION GENERATOR. Requires a supply voltage of 50V 50H: and 
provides an output of 7V per 1.000 r p m directly proportional to speed 
This instrument has a wide vanety of applications. e g anemometers. 
measuring shaft speed. etc In brand new condition E5.60 post paid 

ITT OFFICE INTERCOM. 20 way with modern manual SW8 and 
facilities Lightweight desk sets Brand new in cartons 1E160 inc P. &P and 

VAT Spare deltaphones E7.50 ea 

TELEPRINTER PAPER. Standard rolls. 2 ply E5.00 per doe. 3 ply E5.40 

per do, 4 ply E5.70 per do, All P Pd U K Telex your order now 

TAPE STORAGE CANS. Brand new finished steel cans n oginallE 
intended for 16mm film but ideal for storing 7.. reels of tape. Our last. 
supply of these items was quickly exhausted at 30p each but as a result of 
a massive new purchase we can now offer a case of 55 at E8.60 inc P &P 

and VAT 

SOLAR CELLS. Ferranh silicon MSII8E. active area 390 sq mm Open 
CCT voltage 550mV at 3000 lumens /sq. fl. Sht Cot Current 60mA. 
Optimum load 9.0 ohms Dia 34mm. Thickness 6mm. Ex made up Panel 
51.35 (Inc P 5 P and VAT) 

CONTINENTAL CUSTOMERS -- we have a direct link by air from Lydd 
to Beauvais (also Channel Islands) and are 35-45 minutes dove ham 
OoneFolkestone with direct hovercrah and sea links with France and 
Belgium 

LEMANIA AIRCREW 
CHRONOGRAPHS 

Stainless steel case with screw back. luminous 
hands and markings. One -filth sec sweep hand 
controlled independently of main movement by 
press to start stop and return to zero button 15 

Jewel movement Many of these watches are as 

new but all have been completely overhauled and 
checked for accuracy Fated strap White lace 
518.80. Black face 519.75 inc P &P 

GS WATCHES all with brushed stainless steel 
case with strew back and black faces. 
Manufactured bÿ TIMOR, ETERNA. LEMANIA, 
VERTEX, RECORD. CYMA, etc.. to a standard 
specification Completely overhauled Fated 
strap E9.05 line P &P 1 We also have limited 
quantities 
HAMILTON ch 

OMEGA. 
B AMILTON and IWC t 515.30 nc P 8 P. 

SMITHS GS watch with sweep second hand 
59.25 mec P &P & VAT All watches: 
Inspection against remittance. 

REACH FOR 
THE PEAKS OF 
MEASURING 
INSTRUMENT 
ENGINEERING! 
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ANALYTICAL EQUIPMENT 
GAS CHROMATOGRAPHY RESEARCH OVEN 
PV40S1 /4056 (other GC items in etockl 
A large capacity oven of low thermal mass for use between 35 and 400 C, 
Provides a lorned air circulating system yielding 1000 changes of air per 

min The oven has forced air cooled outer surfaces when the internal 

temperature is high. 210-240V. 50Hz 2 6KW 531.60 (C. Pd Englend 

and Wales) 

IONISATION AMPLIFIER PV4075 
A modern high grade low noise solid slate amplifier to leed a potentiometer 
recorder 18 input ranges from 10-'2 to 5 x 10 -' A with 5 outputs of 
1mV to 100mV Linearity 01% f. s. Noise less than 0.5% f s at max 

sensitivity Back OR facility. Dimensions 28 x 10 x 43 cm deep. With 
operating information £28.50. (C Pd. U. K.). 

Details of these three and other gas chromatography news. price 25p 
IC W O only). Handbooks (complete) available. 

AIRCRAFT INSTRUMENTS for industrial and educational use. Released 
Items evadable for flight use 

POOHa ROTARY CONVERTERS. Both DC & AC input available. E.g. 
415v 50Hz to 115v 400H, 1 ph 50w AJ 527.50. 

MULTIWAY CABLES in stock up to 50 way or up to 750 amp Also 
PTFE insulated types 

MARCONI SPECTRUM ANALYSERS OA1094A /8. Listed at 52700. 
Our pria 5566. 

ACTUATORS, RELAYS, FLOODLAMPS, POWER UNITS. 
TRIMPOTS FANS MICROWAVE EQUIPMENT. All ex- stock. 

SOLARTRON OSCILLOSCOPES in stock COI 183.CD1212.CD1220. 
C131400. P O A and INSTRUMENTS SR151 & 152, VP253. 05103, 
C0546, JX641, JX641A V1252. JX746. LM1420. TD960. JX603. 
JM1600. etc. P O A 

SPECIALIST STOCKISTS OF SYNCHROS, TEST EQUIPMENT, METERS AND CONNECTORS 

erne and eieCIt'.9Hh Bales TL'id, 
sl.56shr ,f 153 

24 HIGH ST., LYDD, KENT TN29 9AJ. Tel. Lydd 20252 (STD 0679) VAT No. 201 -1296 -23. TELEX 965285 

PLESSEY GROUND BASED U.H.F. GROUND /AIR TX /RX 
FOR EXPORT ONLY OR SALE TO LICENSED USERS 
Single Channel Receiver 5820 -99- 932 -5694. 
Single Channel Transmmitter 5820.99932 -5598. 
Single Channel Amplifier 5820 -99. 932 -5701 
Power Una for Amplifier 5820 -99- 932 -5700 
Cooler Unit 5820 -99- 932 -3995 
These assemble into free standing rack unit providing U_H.F 
communications over 225.0 to 399 9MHz. the TX /Amplifier unit giving 
100 Warts R F output into 50 Ohms Spare sub -units available. All are 
guaranteed new and unused Full details on request. 

HEWLETT PACKARD SAMPLING 'SCOPE HP185A, E324 inc cary 
and V A T HP185B E357. 

STAINLESS STEEL VACUUM CONTAINERS FOR LIQUIDS. 
Capacity 2 U S GALLS FITTED WITH DELIVERY TAPS. Brand new in 
cartons -525 (C Pd U K.1 

PANEL RECORDING CAMERA. Manufactured 
r the ecorino! met dipy o 2 V m Ir 

2'4 in shots Fined 80mm F3 5 lens Shutter speeds 1 r 100. 1 /50 
1 /25 sec and time rap Focusing at 1 75 to 50ft in 18 steps Aperture 
sttgs F3 5 to F22 Prismatic viewfinder and facility for viewing doeci on 
ground glass screen Rotating filler attachment Cord film advance and 
shutter cock wnhseple Button control and electrical release facility 124V 
DC) Spool holds 40 exposures Camera may be wall mounted on bracket 
supplied Tripod mounting socket provided In wooden case Two grades 
available as new Grade A 535.50 !Inc P and P and VAT) Somewhat 
used but serviceable Grade B £26.40 (inc P & P and VAT) 

COMPUTERS AND PERIPHERALS 
ICL 1904 CPU ¡complete) - documentation will be available - with 32K 
2uS Plessey core store 51000. ICL 7070 2 UNIPLEXER (complete/ 
6150. BRPE 110 ch sec 8-chan paper tape punches - some silence 
covers E120. Plessey 58/ 1339 32K (13 bill luS noresto es E35. 
Mulland AW 3331 16K 125 bit) 2uS corestores E40. Midland AW 3795 
corestores E30. IBM 729/ IV M T Us - documentation available E200. 
ICL mainframe PSUs 6V 25A and 28V 20A E26 a E40. ICL peripheral 
PSUs 10V and 20V 620. Ampex & D R I. digital tape heads 17 & 9 

neck) P.O.A. ICL 1971 & 1973 servo motors & vacuum blowers 
P.O.A. CDC. ICL 2802 (EDS8) disc droves - mechanical spares P.O.A. 
RCA- ICL 1500 series - electrical & mechanical spares P.O.A. 
Belling -Lee R. F I suppressors - 3ph 20A (50Hz) E30. STC Sentrycal lire 
(smoke) detectors -- data available E15. Vacmc Shaft position encoders 
type 1 1DP101 (10 bill 515. Tolana 8- channel F M instrumentation 

corder (complete) E350. 
We can also design and construct nonstandard interfaces between 
Computers. Instrumentation and control equipment etc and we have a 

large number of one -off pieces of test equipment If you have any problems 
in this held do not hesitate to get in touch with us Contact D P Manager 
Chris Selon IExln 31 

GE Optical Tape Readers 5. 7 and 8 track. 300 chi sec built-in amps and 
cant cots Excellent condn Tested E70 inc P &P and VAT 

Metal Oxide Resistors 
(ELECTROSIL & WELWYN) 
Tantalum Capacitors 

(KEMET, ITT, PLESSEY, ETC.) 

ALL AVAILABLE EX STOCK in 

MANUFACTURING QUANTITIES 

MIL SYNCHROS 

SERVOMOTORS 
EX STOCK 

OVER 300,000 RF AND MUL- 
TIWAY CONNECTORS IN 
STOCK. TELEX YOUR REQUIRE- 
MENTS NOW! 

TYPE SA 

TYPE TAD 

Das 46 66 65 118 '150 

Y z t al 
aa 42 50 10 IS 110 

SO uA E3.73 E3.91 E4.10 05.00 E5.55 

SABuA, E3.44 53.61 E3.82 E4.72 55.42 

IM 23.37 13.54 E3.74 1463 E533 
15s9C /3.40 E3.59 E3.77 1417 2536 
307sAC E3.51 E376 03.94 E4.83 05.40 

Des 43 51 61 82 

II X 

se 43 51 51 76 

50-4 03.62 23® 0317 E4.22 

SOO E3.31 E3.3 £3.53 E3.66 

IM 53.21 E3211 £3.53 E3.82 

1550c (3.25 E3.32 E3.60 E3,86 

300:AC 23.49 03.56 13.77 14.02 

FOR YOUR PRODUCTION REQUIREMENTS USE 

ALPS PANEL METERS 
FULL RANGE PRICE LIST -SAE PLEASE! 

Substantial quantity discounts to manufacturers 
Renumbers WP are the Rule importers! 

TYPE SR 

Olal 73 78 92 

Y s 

56 63 12 

55wA E4.03 E4.28 E4,52 

500 u A E3.64 E3.93 14.18 

IM E3.58 E3.53 G,01 
15a0C E3.70 E3.94 14.19 

3maAC E3.83 £397 E4.32 

LAB OP ATORY 
TYPE SA65E 

MUrft pit 82 a 78ca 
50.5 96.69 

500.. A 16.44 

leg `6.24 
la :6.34 
15ÁC `6.34 
3hOC '634 

ALL ABOVE PRICES INCLUDE 

P. & P. and VAT 

NEW ADDITIONS to our range of 
PANEL METERS available at present only 

in MANUFACTURING QUANTITIES 

SE45 64 X 52 mm 
SE52 80 X 60 mm 
SE65 100 X 80 mm 
SE85 120 x 100 mm 

5U45 
SU 55 
SÚ65 

69 x 
87 x 

105 x 

53 mm 
63 mm 
77 mm 

Above meter forms are for moving coil movements only 
and may houes 5-meter and VU -mater instruments. 

VU METERS 

Silos 72 x6telm 
SF104 63 x 60 NN 

SF106 63 x 60 NN 

With A or B Scdies Linear Movements or to B S T J spec Also available in 

most standard case': 

'All meters cam be supplied with special or personalised scales. 
internal illumn.ation, coloured front lenses, mirror scales, 
special pointer forms, etc. 

Full details and prices on request 

AUTOMOBILE TEST EQUIPMENT 
SERVO AUTOTEESTE0 No. 1. 0.3 2 & 0 16v. 0.80 A -DS & 

0-20K Ohms. dwell angle and speed for 4, b & 8 cyc engines and E H T 

SEC. VOLTS A substitute capacitor is incorporated Size 26 5 x 14 x 

16 km W 3 15Kg With handbook 530.37 inC P. &P & V A T 

SERVO AUTOTESTER No. 2. 0 -16v. 0 80A dwell angle and 
speed for 4. 6 & 8 cyc engines Size 16 x 9 5 r 6.5 cm Wt 0 45Kg 
With owns 511.16 inc. P AP & V.A T 

SERVO AUTOTESTER No. 3. Simultaneously o 
n 

separate 
meters 0-16v & 080A Sue 17 x 10 x 7 cm WI 0 45Kg Price E9. 78 
Inc. P &P & VAT 

SERVO AUTOTESTER No. 4. Dwell angle and engine speed 

Hand held msn. Sue 14 x 8 x 5 cm WI 0.26Kg. Price E6.35 inc P &P 

& V.AT 

WW -073 FOR FURTHER DETAILS 
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BENTLEY ACOUSTIC 
CORPORATION LTD. 

74 GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX. Tel. 6743 
ALL PRICES SHOWN INCLUDE V.A.T. 

062 0.45 6BC8 0.90 6L12 0.47 120.88 5.53 3014 0.80 AZ3I 0.00 EC53 1.00 
OZ4 035 6BE6 0.41 6L18 0.94 128E6 0.511 30116 0.43 AZ41 0.50 EC54 1.00 
1A3 0.05 614G6G 1.23 6L19 2.00 12BH7 11.510 30118 0.50 B1.63 2.34 EC86 0.90 
IA5GT 9.9 68)46 0.75 6LDI2 0.45 12BY7 030 30PL1 1.0 C1.33 1.05 EC88 0.90 
IA7GT 0.M 6816 0.64 611720 0.88 12E1 3.51 3011.12 0.45 CV6 062 EC92 0.55 
183GT 0.50 6BK7A 0.85 6N7GT 0.70 17J5GT 09 30PL13 1.20 CV63 1.00 ECC32 1.00 
1C2 LIS 6BQ5 0.38 6PL12 145 I2J7GT 1170 30PL14 120 CV98$ 0.29 ECC33 2. 

IG6 1.17 6BQ7A 004 6P15 0.36 12K5 1.17 30PL15 090 CYIC 1.00 ECC35 2.00 00 
1H5GT 080 6BR7 1.20 6Q7G 0.50 I2K7GT 150 35A3 1170 CY31 0.70 ECC40 120 
ILA 425 6BR8 1.25 6Q7GT 0.60 12K8 0.15 35C5 0.85 DI 0.50 ECC81 0.40 
ILDS 0.70 6057 1.14 6Q7(M) 0.64 I2Q7GT 9.9 3505 0.00 D63 030 ECC82 0.39 
1LN5 0.70 6BW6 1.0 6R7G 0.70 12SA7GT 35L6GT 0.88 DAC32 0.80 ECC53 0.39 
1N5GT 176 BBW7 0.05 6R7(M) 0.88 170 35W4 0.60 Du's) 0.40 ECC84 0.40 
IRS 0.30 60X6 0.30 6SA7 055 12SC7 036 35Z3 088 DAF96 0.60 ECC85 3.47 
154 0.30 6BY7 0.40 6SC7GT 0.50 12567 035 35Z4GT 0.82 DC90 0.70 ECC86 1.00 
155 0.40 6BZ6 0.57 6SG7 052 12SH7 1150 35Z5GT 0.90 DD4 0.80 ECC88 0.55 
IT4 0.30 6C4 0.47 65H7 0.55 12517 9.410 42 1.00 DF33 0.76 ECCI89 0.80 
1U4 0.70 6C5G 0.9 65.17 0.64 12SK7 0.64 50B5 1.00 DF91 0.30 ECC804 0.00 
IU5 0.88 6C6 0.47 6SK7GT 0.52 12SN7GT 5005 070 DFTI6 0.65 ECG807 1.41 

2D21 0.60 6C9 200 6SQ7GT 0.50 0.75 50CD6G 1.44 01163 0.50 ECF80 0.50 
2GK5 L75 6C10 0.80 6U4GT 0.82 12SQ7 0.76 50EH5 015 DH76 050 ECF82 0.50 
2X2 C.70 6CB6A 0.47 6U7G 0.55 12SQ7GT 50L6GT 1.00 01177 0.61 ECF86 8 
3A4 L60 6C12 040 6V6G 0.30 0.76 72 0.70 01181 0.00 2.88 ECFTD4 0 
3B7 0.53 6C 17 2.34 6V6GT 0.53 12SR7 0.75 77 0.70 DK32 0,60 ECH21 2.34 
306 0.47 BCD6G 1.00 6X4 0.47 14H7 064 85A2 0.75 DK40 082 ECH35 1.00 
3Q4 0.85 6CG8A 0.88 6X5GT 0.50 1457 1.10 85A3 0.75 DK91 0.50 ECH42 0.80 
3Q5GT 0.70 6CL6 0.76 6Y6G 0.94 18 1.17 90AG 203 DK92 1.15 ECH01 0.40 
354 0.47 6CL.8A 051 6Y7G 1.17 19AQ5 0.15 90CG 281 DK96 0.70 ECH83 0.52 
3V4 0.82 6CM7 0.88 7A7 1.00 191366G I.17 90CV 281 01.92 0.47 ECH84 0.50 
4C86 0.75 6CU5 0.88 7B6 0.88 19G6 7.00 90C1 0.88 01.94 002 ECL80 150 
5CG8 0.75 6CW4 1.17 7B7 0.82 19H I 4.00 15082 1.00 DL.96 004 EC192 0.45 
5R4GY 0.94 6D3 0.75 7D6 2.00 20D1 0.80 215SG 0.9 DM70 0.80 ECL83 0.82 
5T4 0.47 6DE7 0.88 7F8 1.76 2004 2.34 301 1.17 DM71 1.76 ECI.84 0.70 
5U4G 0.50 6DT6A 0.0 7117 0.88 20F2 0.88 302 1.17 DW4/350 ECUS 0.70 
5V4G 159 6EW6 0.88 7R7 2.00 20L1 1.29 303 1.17 1.17 EC196 0.47 
5Y3GT 0.55 6E5 1.17 7V7 1.76 2011 1.00 305 1.17 DY87/6 0.41 EF22 1.00 
5Z3 0.88 6FI 050 7Y4 0.80 20P3 0.04 807 1.17 DY802 0.47 EF40 0.88 
57ÁG 0.55 6F6G 0.60 7Z4 0.80 2014 1.17 956 0.0 EBOCC 237 EF4I 0.82 
5Z4GT 0.55 6F12 0.50 9BW6 0.88 2015 1.50 1821 1.17 130F 2.20 EF42 0.90 
6/30L2 0.80 6F13 0.90 9D7 0.70 25Á6G 0.70 4033X 7.61 E83F IAN EF73 1.76 
6Á8G 1.46 6F14 0.88 10C2 0.76 25L6G 0.70 5702 120 E88CC 1.20 EF80 030 
6AC7 0.00 6F15 0.76 IODI 0.82 25Y5 0.80 5763 1.76 E92CC 0.70 E183 1.45 
BAGS 0.35 6F18 0.64 IODE7 0.88 25Y5C, 0.60 6057 1.00 EIBOCC 0.82 EF85 0.40 
6AH6 0.80 6F23 0.80 IOFI 0.86 25Z4G 0.50 6060 1.00 E180F 1.17 EF86 0.50 
6AJ5 0.76 6E24 1.00 I0F3 1.17 25Z5 0.75 6067 1.00 E182CC 140 1.F'89 0.35 
6ÁJ8 0.40 6F25 1.17 10F9 170 25Z6G 080 7193 0.62 E280F 5.00 EF91 0.50 
OAKS 0.47 6F26 0.40 10E18 0.60 2807 2.00 7475 1.17 E1148 0.02 EF92 0.60 
6AK6 070 6E28 0.78 10L14 053 30A5 0.76 9002 0.59 EA50 0.40 EF93 041 
6AK8 045 6F32 0.70 IOLDI I 0.82 3001 0.47 9006 030 EA76 5.40 E194 0.40 
6AL5 0.23 6G6G 060 10PL12 0.45 30015 0.80 A1834 1.17 FABC80 0.45 EF97 0.94 
8AM8A 0.70 OGH/1A 188 10113 088 30C17 0.85 A2134 200 EAC91 0.05 EF98 0.95 
OAN8 0.82 6GK5 0.76 10114 2.34 30C18 0.85 A3042 0.O EAF42 0.88 0.40 
OAQS 0.53 6GU7 0.88 10118 0.49 30F5 0.75 AC2PEN 1.17 EAF801 050 EF184 0.40 
6AQ8 0.47 6H6GT 120 12A6 075 30FLI 1.10 AC2PENDD EB34 0.35 EF804 1.75 
6AR5 090 6J5GT 0.53 I2AC6 090 30FL2 1.10 I.O EB9I 123 EH90 0.44 
6AR6 1.17 6J6 0.35 12AD6 0.90 30FL12 1.05 AC6/PEN EBC41 188 EK90 0.41 
6AS7 1.17 6J7G 045 12AE6 0.90 30FL13 0.64 0.0 EBC81 045 1132 0.60 
6AT6 155 6J7(M) 0.65 12AT6 0.47 301114 0.82 AC/PEN(7) EBC90 053 1.133 3 00 
6AU6 140 6JUBA 188 12AT7 0.40 30LI 0.40 1.17 EBC9I 053 1134 1 00 
6ÁV6 153 6K7G 0.35 12AUO 052 30LI5 0.82 ACrTH1 1.00 113E80 0.40 EL35 300 
BAW8A 000 6K8G 0.51 12AU7 0.9 30L17 0.76 ALSO 1.17 EBF83 0.50 1:I37 300 
6AX4 0;88 6L1 2.34 DAYS 020 30WMR 1.05 ARP3 060 EBF89 0.40 EIAI 0.60 
6138G 0.35 6L6GC 00 12AX7 0.311 30112 0.80 ATP4 050 EBL21 2.34 14.81 0.70 
6BA6 0.41 6L7(M) 19 12AY7 0.111 30P19/ AZI 0.50 EC52 LOO ELM 070 

11.84 0.9 
E136 111.68 

EI90 1131 
EI380 1.80 
EL506 110 
ELISO 220 
EM80 033 
EM8I 0.76 
EM83 11O 
EM84 147 
EM85 1.20 
EM87 III 
EMM803 235 
EY51 0.511 
EY81 0.9 
EY83 0.70 
EY84 0.92 
EY876 0.40 
EY88 0.80 
EY91 0.50 
EZ35 0.50 
EZ40 0.55 
EZ41 0.55 
1280 0.35 
EZ81 035 
EZ90 0.47 
FC4 LN 
FW4/5001.17 
FW4/800 

1.17 
GY501 6!2 
GZ30 0.9 
GZ32 0.30 
GZ33 1.46 
GZ34 0.80 
GZ37 110 
HABC80 

050 
HL 13C 0.00 
HL23 0.70 
HL23DD 0.00 
FILAI 1.60 
HLAIDD 

1.111 

HIA2DD 
1.0 

HN30g 1.76 
HVR2 1.O 
HVR2A 1.17 
KT2 1188 
KT8 20 
KT4I 1.17 
KT44 1.17 
KT63 0.0 
KT66 20 O 78 5.75 
KT81 110 
KTW61 1.76 
KTW62 1.76 
KTW63 1.17 
M8I62 Ill 
ME1400 2.50 
MHL4 1.10 
MHLD6 1.00 
MKT4 1.17 
MU12/14 

1.17 
N308 1.05 
N339 119 
N379 5.50 
PC6I 0.00 
PABC80 145 
PC86 170 
PC88 0.70 

PC95 0.70 PY88 0.47 U18ß0 1.17 2N404 0.23 AF186 0.71 GDII 0.26 0C45 0.14 
PC97 142 PY301 0.50 U19 4.00 2N966 0.68 AF239 0.46 GD12 5.26 OC40 0.20 
PC900 0.30 PY500 1.11 022 0.95 2N1756 0.04 ASY27 0.55 GDI4 5.64 OCO 1.45 
PCC84 0.O PY500A 1,11 U25 0.70 2N2147 1.10 ASY28 0.42 GD15 022 OC70 0.16 
PCC85 0.00 PY800 0.45 U26 0.85 2N2297 0.29 ASY29 0.64 GI916 016 0071 0.14 
PCC88 165 PY801 145 U31 050 2N2369A 018 BA102 0.59 GET113 0.26 OCn 0.14 
PCC89 058 P230 150 U33 1.75 2N2613 0.50 BA115 0.18 GETI18 0.26 0074 029 
PCC189 0.60 QP2I 1.10 U35 1.75 2N3053 0.42 BA116 0.23 GE T119 0.57 0075 0.14 
PCC805 0.82 QQV03/10 U37 2.00 2N3121 3.22 BA129 0.18 GET573 0.40 OC76 0.20 
PCC806 0.76 2.)0 U45 1.17 2N3703 025 BA130 0.13 GEi587 0.55 0077 0.35 
PCFO 9.47 QS75/20 1.06 U47 0.70 2N3709 0.26 13.6153 0.20 6E1872 1.23 OC78 0.20 
PCF82 0.30 QS95/10 LO U49 0.85 2N3966 1.29 BCYlO 0.58 GET873 010 0078D 0.20 
PCF111 1170 QSI50/15 050 0.55 2N3988 0.84 BCY12 0.64 GE1582 0.64 OC79 0.52 
PCFO 11.511 LOS U76 0.82 25323 0.04 BCY33 0.26 GE'1E87 0.29 OC81 0.14 
PCF87 9.O QV03/12 1.76 U78 047 AA119 0.20 BCY34 0.29 GE1889 0.29 OCSID 014 
PCF200 150 QV04/7 1.17 1181 050 AA120 0.20 BCY38 0.29 GEr890 0.29 0082 0.14 
PCF201 I.O QVOB/203ó0 0153 0.40 AA129 0.20 BCY39 0.33 GET898 0.29 0X'820 0.14 
PCF800 0.0 RII 0.80 U191 0.50 AAZI3 0.23 BC107 0.16 GEr897 0.29 0083 0.26 
PCFg01 0.00 R16 2O U192 0.40 AC107 0.20 BC1o8 0.16 GEMS 0.29 (7C.84 0.31 
PCF802 035 R17 LOS U193 0.47 ACII3 0.33 BC109 0.18 GEX13 0.23 OC123 0.29 
PCF805 0.95 R18 0.02 U251 0.94 ACII4 0.52 BC113 0.33 GEX35 0.29 ()C140 1.23 
PCF606 0.40 RIB 0.75 u281 075 AC126 0.16 BC115 0.20 GEX36 0.64 OC189 0.79 
PCF800 9.82 R20 0.05 U282 0.70 ACI27 0.22 BCI16 0.35 GEX45 0.42 0C172 0.46 
PCH2O0 1.09 R52 055 U291 0.50 ACI28 0.20 BC118 0.29 GEX35 8.57 OC200 0.50 
PCIJ82 0.45 01(34 1.011 U301 065 AC132 0.26 8E154 0.33 GT3 0.33 0C201 0.59 
PCIJ83 0.50 SP13C 174 U329 0.94 AC154 0.33 BF158 0.23 MI 5.20 0C202 0.55 
PCL84 0.9 111413 1.00 U339 0.50 AC156 0.26 BFI59 0.33 MATI80 OJO. 0C203 0.39 
PCI26 0.50 TH233 1.O U381 0.50 ACI57 0.33 BFI63 0.26 MATI01 155 OC101 0.39 
PCIJ38 1.29 TP2620 I.O U403 0.90 AC165 0.33 BF173 0.49 MATI20 030 0C205 0.55 
PCL.000 1.11 TP22 1 U404 0.75 AC166 0.33 8E180 0.39 OA9 0.16 0C206 1.17 
PCIJ805/ TP25 1.0 U801 0.80 AC167 0.77 BF181 0.52 OAIO 0.55 00312 0.52 
PCL85 070 UABC80 0.47 U4020 0.75 AC168 0.49 131185 0.52 0A47 0.13 ORP12 0.0)4 
PEN4DD2.00 UAF42 0.75 VPI3C 0.60 AC169 0.42 BFY50 0.29 0A70 010 SF7237 0.50 
PEN25 1.00 UBC41 0.0 VP23 0.65 AC176 0.71 BFY51 0.25 OATS 0.20 SM1036 0.64 
PEN45 LOS UBCeI 11O VP4I 0.88 AC177 0.36 BFY52 011 OA79 0.12 ST1276 9.64 
PEN45DD UBF80 0.47 VR105 0.59 ACYl7 0.33 13TX34/400 OA81 0.12 SX1/6 0.23 

1.00 UBF89 147 VT6IA 0.76 ACY18 0.20 2.57 OA85 0.12 014706 0.33 
PEN46 0.0 UBL2I 2.74 VUlll 180 ACY19 0.25 BYI00 4.1.7 OAI!6 0.28 XZ30 0.11 
PEN453DD UC92 0.60 VU120 1.17 ACY20 0.23 BY101 0.20 OA90 0.16 Y543 0.23 

2.410 UCC81 050 VU120A 1.17 ACY2I 0.25 BY105 0.23 OA!11 0.12 Y728 0.23 
PENA4 1.17 UCC85 033 VU 133 0.80 ACY22 0.20 BY114 0.23 OA95 0.12 
PENDD/ IX F80 010 W76 0.50 ACY28 0.23 BY126 0.20 OA200 0.12 
4020 1.1111 UCH2I 2.31 WBIM 1.17 AD140 0.47 BY127 023 QA202 113 
PF7200 052 
P133 0.9 

UCH42 0.88 
UCH81 9.47 

W107 0.75 
W729 1.17 

AD149 0.64 
ADI61 0.59 

BYY23 1.29 
BYZ10 013 

0A210 0.62 
OA211 098 ALL 

PL36 0.70 
PI38 1.76 

UC132 1145 
UCLO 024 

XE3 5.85 
XFYl2 0.56 

AD162 0.59 
AF102 1.16 

BYZII 0.33 
BYZ12 0.33 

CC 19 1.62 
0C22 0.49 

PRICES 
PLeI 0.53 UF41 0.82 XHI5 036 AFI06 0.84 BYZ13 0.33 0C23 0.49 INCLUDE 
PL31A 0.00 
PL82 0.43 

UF92 0.82 
01.10 141 

X41 1.00 
X61 1.40 

AF114 033 
AF115 0.20 

BYZ15 2.20 
CG 12E 026 

OC24 0.49 
0C25 0.49 V.A.T. 

PIJI3 0.50 
P1,84 0.50 
PL302 058 

UF85 152 
U189 0.47 
U1Á1 0.75 

X65 1.40 
X66 1.40 
X76M 085 

AF117 0.25 
AF121 0.39 
AF124 0.13 

CG64H 0.26 
FSY11A 0.29 
FSY4IA 0.29 

OC28 077 
0C29 091 
0C36 0.55 

NOTHING 
EXTRA 

PI_504 r 5t10 
062 

U1.84 0.49 
1.111480 160 

XSGI5 1.17 
2329 0.75 

AF125 0.22 
AF126 0.23 

GD4 0.42 
GD5 0.36 

OC38 035 
0C41 0.114 

TO 
11.505 1.0 URIC 1.00 Z749 O.BO AF139 0.84 GD6 0.36 0C42 0.81 PAY 
PI508 Ill UU5 1.17 Z759 5.85 AF178 0.88 GUM 0.28 04743 1.52 
P1509 1.45 UU9 0.9 AF180 0.62 GD9 0.20 0C44 0.13 
P1301 0.O 
PM84 9.70 

UU12 135 
UY41 020 MATCHED TRANSISTOR SETS 

PY3I 5.52 UY42 160 LPI5 (ACS 13. AC 154. AC 157. AA 120). 68p per pack. 
PY33/2 530 UY85 020 Transistors I /OC81 D and 2/0081.55p. 
PY80 147 U10 1.17 and Diodes I /0044 and 2/0C45, 55p. 
PY81 0.40 012/14 1.17 1N1124Á0.08 I /OC82D and 2,OC82, 02p. Set of 3/0083. 84p. 
PY82 140 U16 1.17 1N4744A 0.18 1 wan Zenners, 2.4v.. 2.7v., 3v.. 16v.. 4.3v.. 4.7v.. 5.1v.. 
PY83 145 U17 0.90 1N4952 0.64 I3v.. 15v., 16v.. 18v., 20v.. 24v.. 30v.. 25p each. 

All goods a e unused and subject to the manufacturers' guarantee. Business hours Mon. Fri. 9530 
p.m. Closed 12 p.m. 
Terms of bu iness. Cash or cheque with order. Despatch charges: - Orders below £10 in value, add 
25p for post and packing. Orders over CIO post and packing free of charge. All orders cleared same day. 
Any parcel insured against damage in transit for 5p extra per parcel. Conditions of sale available on 
request. Many others in stock roo numerous to list. Please enclose S.A.E. for reply to any enquiries. 

Don't miss your copy of 

HENRY'S 
CATALOCU 

50p \ 
l _ 

Plus 20p EHRYS 
P&P _ 

li-_I 
j 

* OVER 5,000 ITEMS - largest UK range o 
electronic components for home 
constructors. 

* 200 PAGES every aspect of electronics and 
components for amateurs and hobbyists - 
kits, projects, test gear. 

* DOZENS of new lines and new ranges. 
* MANY price reductions throughout the new 

Catalogue. 
* A Discount Voucher with every copy, worth 

50p. 

NOW OPEN 2 NEW STORES NOTTINGHAM & 

TOTTENHAM COURT ROAD 

Write for your copy, enclosing 70p remittance 

ELECTRONIC FOOTBALL & TENNIS 
WITH THE FABULOUS 

VIDEO SPORT 
ON YOUR OWN TV 

Play three encoring electronic ball 
games. FOOTBALL. TENNIS. HOLE 
IN THE WALL on your own TV! Just 
plug Video Sport into the aerial 
socket of your TV and away you go. 
Completely sale for you, your 
children and your TV Mains 
operated 

OUR INCREDIBLE PRICE 

BUILD THE TEXAN + FM TUNER 
TEXAN 20 + 20W STEREO AMP. 

I- ...mires glass fibre PC board. Gardners 
low held transformer 

6 -IC s. 10- transistors 
plus diodes e 

t Designed by Texas 
bstrumr 

is engrver 
s 

P.W.1972. Overall 
sire 
sire 

5'h x 244" x PA" mans 
operated. Free teak sleeve. 

£29.95 (CARRIAGE 50p) with every kd 

lOteó built tested E39.95) 

£29.50 inc. VAT 

Post and Packing 0.50 
DEMONSTRATIONS NOW 

IN ALL CENTRES 

Stereo FM Tuner 
indlere, wiry diode tuning. LED and tuning melee 
indicators mans operated 
High performance and sensitivity Overall sire in teak sleeve 
8" n 2,4" a 6'4" Complete kit with teak sleeve 

£26.25 (CARRIAGE Sop). 
Dino burh and tested £31 201 

JOIN THE LARGE BAND OF 
CONSTRUCTORS! 

AM /FM MODULES 
LP1179LP1171 

Combined AM FM tune, 
modules, together with a small 

tuber of R C s Ferrite Aerials c 
make up a sensitive. 
FM /MW /LW tuner 
6 Volts supply. supplied with I 

data and circuit sheets 

LP1171 combined IF strip 
E4.00. 
LP7179. FM Iront end and AM 
nano £4.00 
£8.82 the pair 
Suitable Ferrite aerial 87p 

UHF TV TUNERS 
625 -line receiver UH transistorised tuners UK operation 
Brand new. (Post/ packing each). 25p ch). 
TYPE A variable tuning slow motion dove E3.50 
TYPE B 4 -button push button )adjustable) E4.00 
TYPE C var,ade tuning £2.00 
TYPE D 6- button UHF tuner 65.20 

SPECIAL OFFER. GARRARD CT4 
STEREO CASSETTE TRASPORT 

MECHANISM 
FEATURES 
* STEREO HEADS 
* BUILT -IN MOTOR STABILISOR 
* AUTO STOP + EJECT 
* PAUSE CONTROL 
* 12v DC OPERATION 

Robust precision engineered mechanism based on 
the ' STARR" patented design. Ideal for use in car 
stereo cassette players, hi -fi stereo cassette 
recorders, industrial and many other applications 
Suitable for the 'RN' Ascot Stereo Cassette Dock 

i(?,t 

£13.50 inc. VAT P &P 35p 

NEW FROM HENRY'S RADIO - HENELEC 
RADIO CONTROL SYSTEM to minimise power 
consumption and extend battery life. Buy the 
components you want. Simple transmitter 
E11.75; PC Board for above 75p; Case for 
transmitter E1.25; 7- channel add -on kit £9.95; 
Basic receiver E6.95; Singlech add -on for 
receiver E2.95; 7- channel decoder for receive, 
E4.25; Proportionally Controlled Switch E3.50. 

ALL HENRY'S PRICES 
INCLUSIVE OF VAT 

ENRy5 
RADIO 

LONDON. 
YOUR NEAREST STORE 

EDGWARE ROAD LONDON W2 OUT OF TOWN 
40 46 Der n00n4 ,Cenrri b s rinrnrn,.e.n 01 40/ Riot NOTTINGHAM 
301B0na. Ce11111. I 

TOTTENHAM COURT ROAD W1 
t 40e h $rnr.nnan.r 01 580 1454 

i47GGN 

All Mall ORDERS T0303 EDGWARE ROAD WE 

s eil rr,r, hair orn.nn nn... t b Of 

Barclaycard & 

Access welcome 
ALL PLAICES INCLUDE VAT+ 
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For lust £1; the 
world is yours! 

The world of electronics, television, radio /audio is on 

parade in the second great Wireless World annual. 
Constructional articles include making a 

photographic timer. Surveys cover video, magnetic 
tape compatability, electronic ignition and radio 
astronomy in schools. 'How to ... ' features range 
from using oscilloscopes to making printed circuit 
boards. And there's a reference section listing 
standard frequency transmissions and much, much 
more. All written with the clarity, authority and 
expertise you'd expect from Wireless World. 

*£1 from newsagents or £1.35 inclusive 
by post from the publishers. 

Order Coupon 
To General Sales Dept., Room 11, Dorset House, Stamford St., 

London SE1 9LU. 
Please send me .... copy /copies of Wireless World Annual 1976 at 

£1.35 inclusive. 
I enclose remittance value £ (Cheques payable to IPC Business 

Press Ltd). 

Name (please print) 

Address 

Company regd. in England No. 677128 
Regd. office: Dorset House, Stamford St., 
London SE1 9LU. J 
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ANTEX EQUIPMENT I COMPONENTS 
CARBOI4 RESISTÓR PAKS 
These Paks contain a range of Carbon 
Resistors, assorted into the following 

1 6ye:111P,1 itthF,9111 

Wireless World, January 1976 

SEMICONDUCTORS 

R.1 50 Mixed 100 ohms - 
820 ohms 1 /8th W. 

R2. 50 Mixed 1K ohms - 
8.2Kohms 1 /8th W. 

R3. 50 Mixed 10K ohms - 
82Kohms 1 /8th W. 

R4. 50 Mixed 100K ohms 
82OKohms 1 /8th W. 

R5. 30 Mixed 100 ohms - 
820 ohms K W. 

R6. 30 Mixed 1K ohms - 
8.2Kohms 'h W. 

R7. 30 Mixed 10K ohms - 
82Kohms % W. 

R8. 30 Mixed 100K ohms - 
820Kohms % W. 

These are unbeatable prices. 

0.60 

ter 
0.60 

0.60 

(In 2 sections, Black Vinyl covered top 
and sides and bezel) 
No. Length 
BV1 8" x 
BV2 11" x 
BV3 6" x 
BV4 9" -x 

Width Height Price 
514" z 2" E1.25 
6" x 3" £162 
4W' x 1W' 0.92 
51/4' x- 21" "£129 

I- ALUMINIUM BOXES 
I 

0.60. No. Length 
BAI 51/4" x 

0.60 BA2 4" x 
BA3 4" x 

0.60 BA4 51/4" x 
BA5 4" x 

0.60 BA6 3" x 
BA7 7" x 
BA8 8" x 
BA9 6" x 

LOW COST CAPACITORS 
500 µF 50V Elect 0.09 each 
-.0i pF 400 V 0.03 each 
REPANCO CHOKES & COILS 
RF Chokes CHI 2.5mH 0.27 

CH3 7.5mH 0.29 
.CH5. 1.5mH 0.26 
CH2 5.0mH 0.28 
CH4 10m1-1 0.31 

COILS DRXI Crystrl set 0.29 
DRR2 Dual range 0.42 

CARBON POTENTIOMETERS 
Log and lin 4.7K, IOK, 22K, 47K, 100K, 
220K, 470K, IM, 2M. r Single Less Switch 0.14 
VC 2 Single D.P. Switch 0.26 
VC3 Tandem Less Switch 0.43 
VC 4 IK Lin Less Switch 0.14 
VC 5 100K Log anti -Log 0.43 

HORIZONTAL CARBON PRESETS 
0.1 Watt 0.06 each 
100, 220, 470, 1K, 2.2K, 4.7K, IOK, 22K, 
47K, 100K, 220K, 470K, 1M, 2M, 4.7M. 

REPANCO TRANSFORMERS 
240V. Primary. Secondary voltages 
available from selected tappings 4V, 7V, 
8V, 10V, 40V, 50V and 25V- 0 -25V. 
Type Amps Price P &P 
MT50 /1/2 ! E1.79 0.45p 
MT50 /1 I £224 0.48p 
MT50 /2 2 £3.06' 0.60P 
COIL FORMERS & CORES 
NORMAN s;' Cores & Formers 0.07p 
it" Cores & Formers 0.09p 

-SWITCHES 
DP /DT Toggle 028p 
SP /ST Toggle 0.22p 

FUSES 
IV" and 20mm, 100mA, 200mA, 250mA, 
500mA, IA, 1.5A, 2A QUICK BLOW 

'0.5p each 
Anti -surge 20mm only 0.8p each 
VEROBOARDS- 
VB I 
containing approx. 50 sq. ins. various 
sizes all 0.1 matrix 0.60p 
VB 2 
containing approx. 50 sq. ins. various 
sizes all 0.15 matrix 0.60p 
DECON -DALO 33PC Marker * 
Etch resistant printed circuit marker 
pen. Full instructions supplied with 
each pen 0.92p 
BATTERY HOLDERS * 
Takes 6 H.P. 7s complete with terminal 
clip and lead 0.31p each 
CABLES * 

Per Metre 
CIS 1 Single lapped screen 0.08 
CP 2 Twin Common Screen 0.11 
CP 3 Stereo Screened 0.12 
CP 4 Four Core Common Screen 

0021 
CP 5 Four Core individually 

screened 0.28 
CP 6 Microphone Fully Braided 

Cable 0.11 
CP 7 Three Core Mains Cable 0.11 
CP 8 Twin Oval Mains Cable 0.08 
CP 9 Speaker Cable .0.06 

_CP 10 .. Low Loss Co..Axial 0.14 

SEE OUR COMPLETE RANGE 
IN 

PRACTICAL ELECTRONICS, 
PRACTICAL WIRELESS, 
RADIO CONSTRUCTOR, 

EVERYDAY ELECTRONICS, 
WIRELESS WORLD 

OR SEND 5p FOR THE 
FULL LIST OF ALL BI -PAk 

PRODUCTS 

Width Height Price 
21/4" x 1W' 0.45 
4" x 1W' "0.45 
21/466 x 11/2" "0.45 
4" x 1 %" 0.54 
2'A" x 2" '0.45 
2" x I" 0.39 
5" x 21/2" 0.79 
6" x 3" "E1.02 

x 2" 0.65 
(Each complete with W' deep lids & 
screws) 
PLEASE ADD 20p POSTAGE AND 
PACKING FOR EACH BOX 

COMPONENT PAKS9 
Pak Description Price 
No. Qty. 
Cl 200 Resistors mixed values 

approx. count by weight '.60 
C2 150 Capacitors mixed values 

approx. count by weight .60 
C3 50 Precision Resistors mixed 

values .60 
C4 751 /8th width Resistors mixed 

preferred values .60 
CS 5 Pieces assorted Ferrite Rods .60 
C6 2Tuning Gangs. MW /LW .60' 

VHF 
C7 1 Pak Wire 50 metres assorted 

colours 60 
C8 JOReed Switches .60 
C9 3Micro Switches .60 
C10 15 Assorted Pots & Pre-Sets .60 
C11 5Jack Sockets 3 x 25m, 2 x 

standard Switch Type .60 
C12 30 Paper Condensers preferred .60 

types mixed values 
C13 20 Electrolytics Trans. types .60 
C14 1 Pack assorted Hardware. 

Nuts /Bolts, Grommets, etc. .60 
C 15 5 Mains Slide Switches, 2 Amp .60 
CI6 20 Assorted Tag Strips & Pan- .60- 

el s 
C17 10 Assorted Control Knobs .60 
CIR 4 Rotary Wave Change 

Switches .60 
2 Relays 6-24V Operating .60 

Sheets Copper Laminate. 
approx. 200 sq. ins. .60 

Please add 20p post and packing on all 
component packs, plus a further 10p on 
pack nos. Cl, C2, C19 & C20. 

AVDEL BOND 
SOLVE THOSE STICKY 
PROBLEMS! 
with 

CYANOACRYIATE C2 ADHESIVE 
The wonder bond which works in 
seconds bond plastic rubber transistors 
components permanently. immediately, 

OUR PRICE ONLY 60p 
for 2gm phial 

I BIB HI -FI ACCESSORIES& 

REF PRICE 
B Stylus and turntable cleaning kit 

31p 
J Tape head cleaning kit 68p 
P Hi- Ficleaner 3 

p 9 Wire stripper /Cutter 94p 
31 Cassette head cleaner 58p 
32 Tape editing kit EI.64 
32A Stylus balance "£I24 
36A Record stylus cleaning kit 32p 
42 De Luxe Groov -Kleem E1.84 
43 Record care kit £2.68 
45 Auto changer groove cleaner 98p 
46 Spirit level 88p 
56 Hi -Fi stereo hints & tips 38p 
60 Chrome finish as above £1.72 

BI-PAK 1975 
NEW EDITION 

JUST OUT! 
Send S.A.E. And 10p 

SOLDERING IRONS 
x25.25 watt E2.45 
Model G. 18 watt E2.70 
CCN 240. 15 watt E2.90 
SK2. Soldering Kit E3.90 

BITS AND ELEMENTS 
Bit No. 

102 for model CN240 
104 for model CN240 
1100 for model CCN240 

1101 for model CCN240 
1102 for model CCN240 
1020 for model G240 
1021 for model G240 
1022 for model X25 

50 for model X25 
51 for model X25 
52 for model X25 

3/32" 42p 
3/16" 42p 
3/32" 42p 

3/8" 42p w, 42p 
3/32" 42p 
1/8" 42p 

3/16" 42p 
3/32"44p 
1/8" "44p 

3/16" 44p 
ELEMENTS. 
Model ECN 240 
Model EG 240 
Model ECCN 240 
Model EX 25 

SOLDERING IRON STAND 
ST3 Suitable for all models 
Antex heat shunt 

E1.10 
£1.35 
£1.55 
£120 

£1.10 
10p 

PLUGS - 
PSI D.I.N. 2 Pin (Speaker) 
PS 2 D.I.N. 3 Pin 
PS 3 D.I.N. 4 Pin 
PS 4 D.I.N. 5 Pin 180° 
PS 5 D.I.N. 5 Pin 240° 
PS 6 D.I.N. 6 Pin 
PS 7 D.I.N. 7 Pin 
PS 8 Jack 2.5mm Screened 
PS 9 Jack 3.5mm Plastic 
PS 10 Jack 3.5mm Screened 
PS 11 Jack 1/4" Plastic 
PS 12 Jack' /." Screened 
PS 13 Jack Stereo Screened 
PS 14 Phono 
PS 15 Car Aerial 
PS 16 Co -Axial 

PRICE 
0.10 
0.11 
0.14 
0.15 
0.15 
0.16 
0.17 
0.17 
0.11 
0.17 
0.14 
0.20 
0.33 
0.09 
0.14 
0.14 

INLINE SOCKETS 
PS 21 D.I.N. 2 Pin (Speaker) 
PS 22 D.I.N. 3 Pin 
PS 23 D.I.N. 5 Pin 180° 
PS 24 D.I.N. 5 Pin 240° 
PS 25 Jack 2.5mm Plastic 
PS 26 Jack 3.5mm Plastic 
PS 27 Jack' /." Plastic 
PS 28 Jack' /." Screened 
PS 29 Jack Stereo Plastic 
PS 30 Jack Stereo Screened 
PS 31 Phono Screened 
PS 32 Car Aerial 
PS 33 Co -Axial 
SOCKETS 
PS 35 D.I.N. 2 Pin (Speaker) 
PS 36 D.I.N. 3 Pin 
PS 37 D.I.N. 5 Pin 180° 
PS 38 D.I.N. 5 Pin 240° 
PS 39 Jack 2.5mm Switched 
PS 40 Jack 3.5mm Switched 
PS 41 Jack' /." Switched 
PS 42 Jack Stereo Switched 
PS 43 Phono Single 
PS 44 Phono Double 
PS 46 Co -Axial Surface 
PS 47 Co -Axial Flush 

0.13 
0.19 
0.19 
0.19 
0.15 
0.15 
0.28 
0.32 
0.28 
0.35 
0.17 
0.20 
0.20 

0.07 
0.09 
0.09 
0.10 
0.11 
0.11 
0.19 
0.28 
0.07 
0.09 
0.09 

_0:19 

IP.C.B. KITS Sr PEN( 
PROFESSIONAL D.I.Y. PRINTED 
CIRCUIT KIT 
Containing 6 sheets of 6" x 4" single 
sided laminate, a generous supply of 
etchant powder, etching dish, etchant 
measure, tweezers, etch resistant 
marking pen, high quality pump drill 
with spares, cutting knife with spare 
blades, 6" metal ruler, plus full easy to 
follow instructions. 

%£7.80 perkit 
Spare container of etchant for above, 
complete with instructions .60p 

P.C.B. MARKING PENS 
2 x quality market pens, specifically 
designed for drawing fine etchant 
resistant circuits on copper laminate. 
Complete with full instructions "£1.53 
per pair 

C60 
C90 
C120 

SLIDER PAK 

33p 
44p 
56p 

Containing a range of slider pots. 
SPI 6 mixed values sliders 0.60 
SP2 6 47OR Lin. sliders 0.60 
SP3 6 10K Lin. sliders 0.60 
SP4 6 22K lin. sliders 0.60 
SP5 6 47K lin. sliders 0.60 
SP6 6 47K log. sliders 0.60 

I AUDIO LEADS 
S221 5 pin DIN plug to 4 phono plugs 

length 1.5m E1.08 
S222 5 pin DIN plug to 5 pin DIN socket 

length 1.5m .68p 
S237 5 pin DIN plug to 5 pin DIN plug 

mirror image length 1.5m E120 
S238 2 pin DIN plug to 2 pin DIN socket 

length 5m .68p 
S268 5 pin DIN plug to 3 pin DIN plug I 

& 4 and 3 & 5 length 1.5m£1.00 
5270 2 pin DIN plug to 2 pin DIN socket 

length 10m 80p 
S271 5 pin DIN plug to 2 phone plugs 

connected to pins 3 & 5 length 
1.5m 70p 

S275 5 pin DIN plug to 2 phono sockets 
connected to pins 3 & 5 length 
23cm 68 

5318 5 pin DIN socket to 2 phono plugs 
connected to pin 3 & 5 length 
23cm ,88p 

5404 Coiled stereo headphones exten- 
sion cord extends to 7m £1.40 

S217 3 pin DIN plug to 3 pin DIN plug 
length 1.5m .80p 

S219 5 pin DIN plug to 5 pin DIN plug 
length 1.5m .80p 

S474 3.5mm Jack to 3.5mm Jack length 
1.5m .68p 

5 pin DIN plug to 3.5mm Jack 
connected to pins 3 & 5 length 
1.5m .80p 

S700 5 pin DIN plug to 3.5 jack 
connected to pins 1 & 4 length 

_. _ 1.5m .80p 

j CROSSOVER NETWORK! 
K4007 1/P Impedance 8 ohms. 
(2 -way) Insertion Loss 3dB. 

Crossover Frequency 3 KHz. 
PRICE E1.12 

_3- WAY - STEREO 
H /PHONE JUNCT BOX 

H 1012 Enables change -over from 
loudspeaker to headphone' 
listening. Also has a centre 
position for both outputs. PRICE £1.73 

HANDBOOKS 
TRANSISTOR DATA BOOK. DTE 2 
227 Pages packed with information on 
European Transistors. Full specification 
including outlines Price # £2.95 each 
TRANSISTOR EQUIVALENT BOOK 
BPE 75 256 Pages of cross references 

and equivalents for European, 
American and Japanese Transistors. 
This is the most comprehensive 
equivalents book on the market today 
and has an introduction in 13 languages 

Price # E2.68 each 
DIODE EQUIVALENT BOOK DE 74 

144 Pages of cross references and 
equivalents for European, American 
and Japanese Diodes, Zeners, 
Thyristors, Triacs, Diacs and L.E.D.'s 

Price # E1.98 each 
MOLLARD DATA BOOK 1974/75 MDB 
74 The latest edition of this popular 
handbook contains information on 
Semiconductors, Integrated Circuits, 
Television Picture Tubes, Valves, 
Capacitors and Resistors. Included in 
the 161 informative pages are 21 pages 
on Semiconductor Comparables 

Price # £0.40 each 
TTL DATA BOOK DIC 75 Now 
complete Data book of 74 series TTL 
(7400 -74132). Covering 13 main 
manufacturers in the U.S.A. and 
Europe, this book gives full data as well 
as equivalents Price # E3.74 
THE WORLD'S BROADCASTING 
STATIONS WBS 75 An 
up -to -the- minute guide for those 
interested in DX -ing. Contains all the' 
world's broadcasters on SW, MW and 
LW, as well as European FM /TV 
stations Price # £3.56 
Afull range of technical books available 
on request. 

INDICATORS! * 
3015F Minitron 7 Segment Indicator 

£1.1I 
MAN 3M L.E.D. 7 SEGMENT DISPLAY 

0.127" High Characters £1.76 
ZENER DIODES 

FULL RANGE I STOCK 
VOLTAGE RANGE 2.33v 
400 mw 1.5 w lO w' 

8p 17p 30p 

e280 CAPACITOR PAKI 
Containing 75 of the 0280 range of 
capacitors assorted in values ranging 
from 01µF to 2.2µF. Complete with 
identification chart. 

FAN ASTIC VALUE ONLY E120 

tERAMIC PAKS 
Containing a range of miniatu 
ceramic capacitors in mixed valu 
unrepeatable value. 

MCI 24 ceramic capacitors: 22p-F, 271 
33pF, 39pF, 47pF, 56pF, 68pF, a 

82pF 0 

MC2 24 ceramic capacitors: 1001 
120pF, 150pF, 180pF, 220pF, 2701 
270pF, 330pF, and 390pF 0 

MC3 24 ceramic capacitors: 4701 
560pF, 680pF, 830pF, 10001 
1500pF, 2200pF, and 3300pF . . 0 

MC4 21 ceramic capacitors: 47001 
6800pF,01pF,.015.F,.02211F,.033 
and.047uF 0 

I MAMMOTH I.C. PAKI 

APPROX. 200 PIECES 
Assorted fall -out integrated circuit 
including: Logic, 74 series, Linear, Aud 
and D.T.L. Many coded devices bi 
some unmarked - you to identify. 

OUR SPECIAL PRICE Elm 

WORLD SCOOP I 

JUMBO SEMICONDUCTOR PAK 
Transistors - Germ. and Silicot 
Rectifiers - Diodes - Triacs - 
Thyristors - LC.'s and Zeners. AL 
NEW AND CODED. 

APPROX. 100 PIECES 
Offering the amateur a fantastic bargai 
PAK and an enormous saving - 
identification and data sheet in ever 
Pak- 

ONLY £1.85 eac! 

UNTESTED LIN PAK 
Maiiufacturers "Fall Outs" whict 
include Functional and part Functiona 
Units. These are classed as 'out -of -spec 
from the maker's very rigic 
specifications, but are ideal for learning 
about I.C.'s and experimental work. 

PAK NO. 
ULIC709 = 
ULIC710 = 
ULIC741 = 
I1LIC747 = 
IJLIC748 = 

CONTENTS PRICE 
10 x 709 
7 x 710 
7 x 741 
5 x 747 
7 x 748 

0.60 
0.60 
0.60 
0.60 
160- 

ALL PRICES 
EXCLUDE V.A.T. 
Postage & packing 
add 25p Overseas 

add extra for airmail. 
Minimum order 75p 

SIL G.P. DIODES 
300 mW 40 PIV(min) SUB -MIN 

FULLY TESTED 
Ideal for Organ builders 

30 for 50p, 100 for £1.50, 500 for E5 
1,000 for E9 

G.P. SWITCHING TRANS 
TO18 SIM. TO 2N706/8 

BSY27/28/95A. All usable devices. Na 
open and shorts. ALSO AVAILABLE IN 
PNP similar to 2N2906, BCY 70. 
20 for 50p 50 for £1,100 for £1.80,500 for 
E8. 1,000 for £14. 
When ordering please state NPN or PNP. 

GP 1001 

30W GERMANIUM TO3 METAL 
CASE. Vcbo 80V, Vceo 50V, IC 10A, 
Hfe 30 -170 replaces the majority of 
Germanium power Transistors in the 
OC, AD NKT range. 

1 -24 25 -99 100+ 
44p 41p_' 37p 

I GP 3001 
115 WATT SILICON TO3 METAL 

CASE 
Vcbo 100V, Vceo 60V, IC 15A, Hfe 
20 -100 suitable replacement for 2N3055, 
BDY11 or BDY20. 

1 -24 25 -99 10Ö+ 
S0p 48p 46p 
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VISIT OUR 
COMPONENT SHOP 

18 BALDOCK STREET. WARE. Herts (A10) 

Open Mon. -Sat. 9 -5.30 p.m. Tel. 61593 

ONLY £3 . 9 5 
50w. PEAK (25w. R.M.S.) 

Max Heat Sink temp 90 °C Frequency Response 20Hz to 100K Hz Distortion better than 0.1 at 1KHz 
Supply voltage 15 -50 volts Thermal Feedback Latest Design Improvements Load - 3, 4, 5 or 16 

ohms Signal to noise ratio 80dH Overall size 63mm x 105mm x 13mm. Especially designed to a strict 
specification. Only the finest components have been used and the latest solid state circuitry incorporated in 
this powerful little amplifier which should satisfy the most critical A.F. enthusiast. 

STABILISED POWER MODULE SPMSO 
SPM80 is especially designed to power 2 of the AL80 Amplifiers, up to 15 watt (r.m.s.) per 'channel simultaneously. Thin 
module embodies the latest components and circuit techniques incorporating complete short circuit protection. With the 
addition of the Mains Transformer BMT80, the unit will provide outputs of up to 1.5 amps at 35 volts. Size: 63mm x 105mm 
x 30mm. 
These units enable you to build Audio Systems of the highest quality at a hitherto unobtainable price. Also ideal for man}t 
other applications including: -Disco Systems. Public Address Intercom Units, etc. Handbook available 10p. 

TRANSFORMER BMT80 £2.60 PRICE £3.00 
STEREO PRE -AMPLIFIER TYPE PA100, 

Built to a specification and NOT a price, and yet still the greatest value on the market, the PA100 
stereo pre- amplifier has been conceived from the latest circuit techniques. Designed for use with the 
ALSO power amplifier system, this quality made unit incorporates no less than eight silicon planar 
transistors, two of these are specially selected low noise NPN devices for use in the input stages. 
Three switched stereo inputs, and rumble and scratch filters are features of the PA100 which also has 
a STEREO /MONO switch, volume, balance and continuously variable bass and treble controls. 

£13.20 

GUARANTEE 
SATISFACTION OR 

YOUR MONEY REFUNDED 

MK 60 AUDIO KIT 
Comprising: 2 x AL6O, I x SPM80, 1 x BTM80, 1 x PA100, 1 front panel. I kit of 
parts to include on -off switch, neon indicator, stereo headphone sockets 
plus instruction booklets. 
COMPLETE PRICE: £27.55 plus 45p postage. 

TEAK 60 AUDIO KIT 
Comprising: Teak veneered cabinet size 16%" x 115Y' x 3 % ", other parts 
include aluminium chassis, heatsink and front panel bracket, plus back 
panel and appropriate sockets, etc. 

_KIT PRICE £9.20 plus 45p postage. 

PLEASE ADD V.A.T. 
AT 25% TO ALL 

ITEMS EXCEPT 

# NO Y.A.T. 

GIRO NUMBER 
388 -7006 

STEREO 30 COMPLETE AUDIO CHASSIS 
7 + 7 WATTS R.M.S. 

The Stereo 30 comprises a complete stereo pre -amplifier, power amplifiers and power 
supply. This with only the addition of a transformer or overwind, will produce a high 
quality audio unit suitable for use with a wide range of inputs, i.e. high quality ceramic 
pickup, stereo tuner, stereo tape deck, etc. 
Simple to install, capable of producing feally first -class results, this unit is supplied with 
full instructions, black front panel, knobs, mains switch, fuse & fuse holder and 
universal mounting bracket, enabling it to be installed in a record plinth, cabinets of 
your own construction or the cabinet available. 

Ideal for the beginner or advanced constructor who 
requires Hi -Fi performance with a minimum o' PRIDE £15.75 Plus4op 
installation difficulty. Can be installed in 30 mins. postage & packing 

TRANSFORMER £2.45 plus 45p 
postage & packing TEAK CASE £3.65 plus 45p 

postage & packingl 

AL 10/AL 20/AL 30 . 

The ALIO, AL20 and AL30 units are similar in their appearance and in their general specification. However, careful . 
selection of the plastic power devices has resulted in a range of output powers from 3 to 10 watts R.M.S. 
The versatility of their design makes them ideal for use in record players, tape recorders, stereo amplifiers and cassette 
and cartridge tape players in the car and at home. 

AL10 £2.30, AL20 £2.65, AL30 £2.95 
E.M.I. LEK 350 Loudspeakers 
Enclosure kit in teak veneer, 
including speakers. Rec. retail price 
£4.50 per pair. 

OUR SPECIAL PRICE 
ONLY £27.75 per pair P &P £3 

WHILE STOCKS LAST! 

4 -16 ohms impedance 
frequency response 
20 to 20,000 Hz ster- 
eo /mono switch and 
Volume Control £4.55 

FOR PA100., 
matt silver. 

Finish with black trim 
and lettering. Adds 
that professional 
touch. EI.IO only. 

SPEAKERS !HEADPHONES ¡FRONT PANE4. 

LM.P.A.30 I 

Enjoy the quality of a magnetic cartridge with 
your existing ceramic equipment using the new 
Bi -Pak M.P.A.30 which is a high-quality 
pre -amplifier enabling magnetic cartridges to be 
used where facilities exist for the use of ceramic 
cartridges only 
Used in the construction are 4 low noise, high 
gain, silicon transistors. It is provided with a 
standard DIN input socket for ease of connec- 
tion. 
Supplied with full. easy-to-follow instruotions. 

PRICE £2.6 5 

(STORAGE- CARRY CASES CARTRIDGES ,1 DYNAMIC MICROPHONE 
RECORD CASES CASES 

7 in E.P. 18 3 /8th in. x 7 in x 8 in (50 records) 
'£2.48 

12 in L.P. 13 %in x 7 3 /8th in x 12% in (50 records) 
'£1.30 

CASSETTE CASES 
Holds 15. loin x 3 %in x 5in. Lock and handle 

'EI.so 
8 -TRACK CARTRIDGE CASES 
Holds 14. 13ín x 5in x 6in. Lock and handle 

£2.20. 

hand) 
13 3 /8th in x 8 in x 5 3 /8th in Loc nd 

r 9Ó 

ACOS GP91- ISC200mV at 1.2cros /sec , - 

GP93 -1 280mV at lcm /sec £1.41 
GP96 -1 IOOmV at lcm /sec £2.31 

TC 3 -2005 Crystal /Hi Output EOM 
J -2010C Crystal /Hi Output Mil 

,E1.52 
, J -200GS Stereo /Hi Output 'E1.81 

J -2105 Ceramic /MedOutput 
J -2203 Magnetic 5mV/5cm/sec X78 

including stylus 
J -22038 Replacement stylus for above . 
AT -55 Audio echnia magnetic X98 

cartridge 4mV /5cm /sec 

TYPE 131223 200 ohms impedance. Complete 
with stand, on /off switch and 2.5mm and 3.5mm 
plugs. Suitable for cassette tape recorders. 

PRICE E1.87 

Compatibible JUST OUT! 
STEREO FM 

TUNER 

WRITENOWFOR 
FULL DETAILS 
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'Collect Wireless World Circards 
And build a valuable dossier on 
circuit design. Circards is a unique and comprehensive 

system, launched by Wireless World, to 
provide professional engineers and 
enthusiasts with valuable and 
up -to- the -minute data on circuit design - 
data not available from any other single 
source. 

Each Circard is 8" x 5" and usually shows a 
specific tested circuit, a description of the 
circuit operation; component values and 
ranges; circuit limitations and modifications; 
performance data and graphs. 

The double -sided format enables the 
Circard to be filed in standard boxes for easy 
reference. And the plastic wallet provided 
keeps the cards well protected. 

Circard sets (10 cards) come in wallets and 
cost £2.00. A subscription for 10 consecutive 
sets costs £18. 

Start your personal dossier, on circuit design 
by completing and returning the coupon 
below. 

wireless world 

Subjects already covered by Circards 
1. Basic active filters. 2. Switching circuits 
comparators and schmitts. 
3. Waveform generators. 4. AC measurements. 
5. Audio circuits: preamplifiers, mixers, filters and 
tone controls. 
6. Constant current circuits. 7. Power amplifiers. 
8. Astables. 9. Opto-electronics. 
10. Micropower circuits. 11. Basic logic gate 
circuits. 
12. Wideband amplifiers. 13. Alarm circuits. 
14. Digital counters. 15. Pulse modulators. 
16. Current differencing amplifiers - signal 
processing. 
17. Current differencing amplifiers - signal 
generation. 
18. Current differencing amplifiers - 
measurement and detection. 
19. Monostable circuits. 20. Transistor pairs. 
21. Voltage to frequency converters. 
22. Amplitude modulators. 23. Reference circuits. 
24. Voltage regulators 
25. RC oscillators - I. 26. RC oscillators - II. 
27. Linear C.M.O.S. -I. 
28. Linear C.M.O.s. il. 1 

To: General Sales Dept., IPC Business Press Ltd., Room 11 
Dorset House, Stamford Street, London SEI 9LU 

Please send me set no(s) @ £2.00 each 0* 
I wish to subscribe to set no(s) @ £18.00 0* 
I enclose cheque /money order for £ 
*Tick as required /Cheques to be made payable to IPC Business Press 
Ltd. 

Name 

Address 

Company registered in England. Registered address, Dorset House 
Stamford Street, SEI 9LU, England. Registered Number 677128 
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TTLs by 
/400 13p 
7401 14p 
7402 top 
7403 lap 
7404 16p 
7405 16p 
7406 38p 
7407 36p 
7408 149 

74010 13p 
7412 23p 
7413 32p 
7414 60p 
7616 33p 
7420 14p 
7422 18p 
7425 30p 
7425 30p 
7427 37p 
7430 14p 
7432 25p 
7437 25p 
7440 lap 
7441 65p 
7442 bop 
7447 75p 
7448 lop 
7450 15p 
7451 16p 
7453 16p 
7454 lap 
7460 15p 
7470 27p 
7472 25p 
7473 30p 
7474 30p 
7475 45p 
7476 30p 
7480 SOP 
7481 96p 
7482 70p 

TEXAS 
7483 Bop 
7484 950 
7485 120p 
7486 30p 
7489 270p 
7490 40p 
7491 75p 
7492 45p 
7493 40p 

7495 65p 
7496 76 
74107 30p 
74121 30p 
74122 460 
74123 Bap 
74141 65p 
74151 
74153 850 
74154 150p 
74155 76p 
74156 lap 
74160 99p 
74161 99p 
74162 99p 
74163 99p 
74164 120p 
74166 126p 
74174 120p 
74175 85p 
74180 100p 
74181 298p 

-74182 82p 
74185 135p 
74190 144p 
74191 144p 
74192 120p 
74193 120p 
74194 108p 
74195 75p 
74198 198p 
74199 180p 

C-MOS LOGIC 

LCS NEW 

LOW PRICES 

CD4000AE 19p 
CD4001AE 19p 
CD4002AE 19p 

CDD40D191AE 19p 
CD4012AE 19 

CD4013AE 55p 
CD4016AE 50p 
004017ÁE 1200 
CD4018AE 175p 
004020.ÁE 250p 
C04022AE 119p 
004023ÁE 190 
CD4o24AE 1200 
0040254E 19p 
CD40264E 195p 
004027ÁE p 
004028ÁE 140p 
CD4029AE 1750 
CD403OAE 55p 
CD40424E 137p 
C040434E 202p 

, CD4046AE 140p, 
CD4047AE 154p 
CD4049AE 63p 
CD4054AE 196p 
CD4055AE 195p 
CD4056AE 135p 
CD4060AE 229p 
CD4069AE 37p 
CD4071AE 27p 
004081ÁE 19p 
CD4082AE 27p 
CD451OAE 130p 
CD4511AE 200p 
CD4528AE 1200 

OP. AMPS 
301A 

Dual OP Amp Int Come 8 Pin DIL lop 
301A Ext Comp 8 pm OIL 36p 
3130 COSMOS /IN-Pifer MosFet 8 pm OIL loop 
3900 Quad Op Amp 14 pin OIL lop 
-36T FET Op Amp TO -99 - 

2750 

709 Est. Comp. 8/ 14 pm DIL 30p 
741 Int. Comp 8. 14 pan DIL 25p 
747 Dual 74 14 pm DIL 70p 
748 Eat Comp. 8 pin OIL 36P 
776 Programmable Op Ainp TO-5 140p, 

Ac1zs 1zp 
ACI27 12p 
AC128 lip 
AC141 18p 
ÁC142 180 
AC176 11p 
AC187 13p 
AC188 12p 
AD149 43p 
AD161 36p 
AD162 36p 
AF114 18p 
ÁF115 18p 
ÁF116 18p p 
ÁF117 18p 
AF139 33p 
AF239 Up 
BC107 9p 
BC108 9p 
BC 109 10p 
801090 12p 

'BC147 7p 
'BC148 7p 
gC149C 8p 
BC149 11 P 
'BC158 lop 
'BC159 11p 
'BC169C 12p 
BC177 18p 
8C178 18p 
80182 180 

'BC182 lop 
80183 10p 
gC184 110 
BC184 I ip 
'BC212 110 
BC213 10p 

BC214 14p 
8C478 30p 
BCY70 18p 
BCY71 22p 
BD123 100p 
BD124 65p 
80131 36p 
BD132 40p 

'80135 43p 
B0139 63e 
8D140 lop 
BF115 22p 
BF167 23p 
BF170 23p 
BF173 25p 
BF177 26p 
BF178 28p 
BF179 33p 
SF180 33p 

TRANS 
BF182 33p 
BF184 22p 
BF185 22p 

' BF194 100 
'BF195 9p 
'BF196 14p 
'BF197 15p 
BF200 32p 
BF257 32p 
'BFR39 30p 
'BFR40 30p 
'BFR79 30p 
'BFR80 30p 
'BFR88 30p 
BFX30 30p 
BFX84 26p 
BFX85 25p 
BfXB6 25p 
BFX87 20 p 
BFX88 24p 
BFY50 16p 
BFY51 15p 
BFY52 160 
BFY 2 16p 
BSX19 16p 
BSX20 18p 
BU105 140p 

8U 108 2600 
'MJE34045p 
MJE295599p 
MJE305565p 

'MPSA06 30p 
'MPSA12 500 
'MPSA52 32p 
'MPSU0662p 
'MPSU5678p 
0C28 65p 
0C35 55p 
0C36 60p 
'0041/2 15p 
'0C45 15p 
'0071 20p 
'TIP29A 40p 
'TIP30A 48p 
TIP31A 52p 
TIP324 58p 
TIP33A 90p 
TIP34A 1í5p 
TIP35A 225p 
TIP36A 270p 
TIP41A 65p 
TIP42A 70p 
7192955700 
7TX108 lop 
'ZTX300 13p 

STORD 
ZTX 502 180 
2N697 13p 
2N698 309 
219706 12p 
2N708 189 
2N918 40p 
2N928 20p 
2N930 lip 
21911131 180 
2N'132 lip 
2N1304 21p 
2N1305 21p 
2N i 306 2ip 
2N 1307 28p 
2N1308 28p 
2N1309 28p 
2N1613 20p 
2191711 20p 
2191893 30p 
2N2218 210 
2N2219 200 
2N2220 190 
2192221 200 
2N2221 20p 
2N2369 14p 
2N2484 300 
2N2904 20p 
2192905 200 
2N2906 20p 
'2NS2926R 7p 
'21929268 7p 
'21929260 8p 
'2192926' 9p 
'2N2926G 9p 
2N13053 lop 
2N3054 45p 
2N3055 50p 
219343987p 
21934421400 

'2N3702 lip 
'2192703 lip 
'2193704 lip 
2N3705 11p 
2N3706 10p 
'2N370711p 
'2N3708 9p 
'2N3709 81) 
'2N3773 

220P 
253866 90p 
-2N3903 18p 
-2N3904 20p 
'21939051/0 
'2N3906 200 
'2N4058 15p 
"2h4059 

'2194060 13p 
2N4289 2......0e 

2N434713043 
2N4348160p 
40360 400 
40361 389 
40362 38p 
40364 120p 
40409 55p 

4041 225p 
40594 75p 
40595 85p 

FETs 
BF244 25p 
'MPF102 30p 
MPF103 300 

p 'MPF105 30 p 
2N3819 22p 

2193820 670 
2N3823 50p 
2195457 300 

'2N5458 30p 
'2N5459 30p 

MOSFETS 
3N 128 85p 
319140 85p 
3N141 85p 
40603 58p 
40673 58p 

UJTs 
'TIS43 27p 
2N2160 80p 

2N2646 38p 0p 

PUJT 
'2N6027 48p 

DIODES 
SIGNAL 
'0A47 7p 
'0A70 9p 
'0A81 SP 
'0A85 lop 

'OÁ90 7p 
'0Ág1 7 P 
'0495 7p 
0A200 8p 
'0Á202 lop 
'119914 lap 
IN9148 4p 

RECTIFIER 

'BY126 12p 

'8'127 12p P 
'BYZ11 45p 
'BYZ12 45p 
.'8'713 45p 

1194001 5p 
1N4004 6p 
1N4007 7p 

ZENER 
3.3V to 33V 
'400mW 9p 
'1W 18p 

TUNNEL 
Á13Y11 50P 

VARICAP 
25p 'B6105 25 

NOISE 
'ZIJ 100p 

BRIDGE 
RECTIFIERS 

'.25A 100V20 
22p '1A 50V 22p 

1A 100V 24p 
1Á400V 270 

1Á600V 30p 
'2A 50V 30p 
'2A 100V 35p 
'2A 400V 45p 

6A 50V 60p 
6A 100V 65p 

LINEAR I.C.s 
'CA3028 Diff. Cascade Amp. TO5 90p 
-C43046 5 Transistor Array 14 pm DIL 50p 
' C43048 Quad. Low Noise Amp 16 pin DIL 200p 
'0Á3089E FM IF System 16 pin DIL 200p 
'CA3090E FM Stereo Multi Dec 16 pm DIL 160p 
IC18038CC VCO Fun. Gen. 14 pm DIL 275p 

2W Audio Amp 14 pm OIL Sop 
'LM381 Stereo Preamp 14 pin DIL 160p 
'M252 Rhythm Generator 16 pin DIL 9000 
'MCT310P FM Stereo Dec 14 pm DIL 175p 
'MC1312 
'MC1314 SO Quad. Dec 14 pin OIL 11000 
MC1315 
MECWOOB t /4W Audio Amp PCB lop 
Ft9C8040 Electronic Anenuator PCB 90P 
9E555 Timer 8 pm DIL 45p 
NE556 Duel 555 14 pin OIL 100p 

'NE561 PLL with AM Demod. 16 pm DIL 325p 
'NE562 PLL with VCO 16 pin DIL 325p 
'NE563 PLL FM/IF Oemod 16 pm DIL 3000 

NE565 PLL 14 pin OIL 200p 
NE566 PLL Fun_ Gen. 8 pin OIL 1500 
NE567 PLL Tone Dec. 8 pin OIL 150p 
2567 A7 14 pin OIL 3709. 

'SN72733 Video Amp. 14 pin Da 19Op 
'7B4800 5W Audio Amp. QIL 90P 
'764810 7W Audio Amp OIL - 100p 
-784820 2W Audio Amp OIL 8Op 

. XR2240 Frog_ Timer/Counter 16 pin DIL 370p 
'ZN414 TRF Radio Receiver TO -18 1100 
Basic data 'sheets on above at lop each 4-S.A. E 

VOLTAGE REGULATORS. FIXED PLASTIC -3 T..min.0 
1 Amp +Ve -Ve 200mÁ 17051 
5V 7805 140p 7905 200p - - 

15V 7812 140p 7912 200p 7815 99p 
15V 7815 1409 7918 200p 7815 990 
í4V 7818 /40p 7918 '200p - - 
2aV 7824 1409 7924 200p - - 
VARIABLE Data sheets on regs 
723 14 PIN DtL 45 at 10 each + s.a.e. P p 

TRIACS OTHER 

3Ám 1859 
400V 500V 

40430 890 
6Amp 88p 150p 180p 40486 99p 

10 Amp 1099 180p 195p 40669 85p 
15 Amp 145p 2100 250p BR 100 

Diet 219 

87106 
SCR- THYRISTORS IA /700V 'Stud 140p 

C1060 
1A 50v 105 
1A100V 105 

42p 
'MCR101 

p 44/400V Plastic Shp 
al 

1A400V TO5 52p 0.5A/15V TO -92 25p 
1A600v 705 70p 2N3525 
34100V Stud 49p 5A /400V TO-66 90p 
3A400V Stud 750 2N4444 
74100V T05 +HS 84p 8A/ 600V Plastic 1850 
7A400V T05 + HS 90p '295060 
8A 50V Plastic 130p 0.8Á/30V TO.92 34p 

12Á400V Plastic 160p '295062 
16AlO0V Plastic 160p 08A/100V TO.97 37p 
164400V Plastic 180p '2N5064 

OPTO- ELECTRONICS 
OCP70 30p SEVEN SEGMENT DISPLAYS 
OCP71 90p 3015F 03 m. OIL 120p 
ORP12 Sop MAN3M 0.127 m. PCB 110p 
ORP60 60p DL704 0.3 in. DIL 1350 
ORP61 60p DL707 0.3 in. DIL 135p 
2N5777 40p -QL747_0.6 m DIL 225p 

LEDS: TIL209 Red 14p. TIL211 Green 30p VAT RATES 
ALL ITEMS AT 8% EX - 
CEPT where marked LOW PROFILE OIL SOCKETS BY TEXAS 

8 pm 13p, 14 pin 14p, 16 pin 15p. 24 pm 50p. 

IN LATOSO. M * 2 Bu h s for 103 + 1066 5 

Fully branded devices by Texas. RCA 
Motorola National, Mullard, etc 

16Á600v Plastic 220p 0 8A 20ov r 0.92 40p 8F181 33p 'ZTX500 15p 

welcome 
etc orders accepted 

1 r 

T EC H N 
54 SANDHURST 
Toll: ni.704 4333 

which are rated at 25 %. 

O M AT I C LTD. 
ROAD, LONDON, NW9 

Minimum Order E2 All first grade devices 
P&P 20p Visitors. by appointment, 
Please add 'VAT to total Govt Colleges 

VOLTAGE REGULATORS 
Variable Output 

MC 1469 R 500 mA 2 5.37 0 V Positive E1.83 
MC 1463 R 500 mA 36.370 V Negative £2.50 
MC 1723 CP2 150 mA 2 0 -37.0 V Positive £0.50 
MLM 305 G SO mA 4 5 -40 0 V Posmve £1.25 
MLM 304 G 20 mA 0 1 -40.0 V Negative £1.25 
MC 1466 L Floating Current/ Voltage regulator £3.53 

Fined Output 
1 Map Positive Vohey. -01.20 N.9e4W Voltage-El .130 

5 volt MC 7805 CP MC 7905 CP 

12 Volt MC 7812 CP MC 7912 CP 

15 votl MC 7815 CP MC 7915 CP 

1 8 volt MC 7818 CP MC 7918 CP 

24 volt MC 7824 CP MC 7924 CP 

0.7 Map Positive Voltage -CO.77 703 Volt Poanwe R la- egu 5 V MC 7705 CP 
15 V MC 7715 CP 

tom 
ternal thermal shut down 

IB V MC 7718 CP MLM 309 K - Lí.53 

DIODES 
R.ntifie. Diodes 

1N 4001 Sodas 1 AMP 
IN 4001 50 V £0.04 
IN 4002 100 V £0.06 
IN 4003 200 V £0.07 
IN 4004 400 V £0.05 
1N 4005 600 V £0.09 
1N 4006 800 V 00.10 
1N 4007 1000 V £0.13 
MR 501 Saga 3 AMP 
MR 500 50 V £0.16 
MR 501 100 V 00.17 
MR 502 200 V 130.18 
MR 504 400 V 130.20 
MR 506 600 V £0.25 
MR 508 800 V £0.29 
MR 750 Sates AMP 
MR 750 50 V £0.27 
MR 751 100 V 90.29 
MR 752 200 V £0.33 
MR 745 Á0o V £0.40 
MR 756 600 V £0.54 

Utter Died.. '400 mW BZY 88 Saves 
2 7 to 33 trots £0.10 

General Purpose Diodes 
iN 4148 £0.04 

Tuning Diodes 
*68 105 A VHF £0.59 
egg 105 B VHF £0.63 
*BB 105 G VHF £0.44 
MVAM -- 1M MW LW 132.70 

from 
MOTOROLA MULLARD SIGNETICS 
MONSANTO FERRANTI GIM 

Mullard Audio and Radio Modules 
*Lp 1173 IO Watt Audio Amp £6.68 
*LP 1184/2 Very low distortion stereo pre -amp £7.16 
*LP 1185 FM IF Amplifier £5.56 
*LP 1185 FM Tuner Module.. £6.86 
*LP 1400 Stereo Decoder Module £7.22 
Special "ka" offers 

I l l 1 0 Watt Stereo amplifier comprising - 

1 x LP 11842 ND 2 x LP 11 73 
*NORMAL IRICE £20.52 *KIT PRICE £15.00 

121 FM Tuns comprising g - 
-1 LP 1185 1 x LP 1186. 1 x LP 1400 

(NORMAL :'RICE 1319.66 *KIT PRICE £19.00 
Data Sheets on each module 10p extra - DISPLAYS AND LED'S 

All from Monsanto MAN Series 

7 segment dlyWys - Red. yellow. green, orange 
Type 1 Common anode RH decimal 0 3 inch 0 4 inch 
Type 2 Common anode overflow 1' Il £1.34 £1.86 
Type 3 Common cathode LH decimal 

Please speedy colour. height and type number reqd 
Type 4 0 12' Red display - £0.35 

Light .anMNw diodes - Red, yellow, green, orange 
Type 1 0.2. inch diameter panel mounting £0.38 
Type 2 0.125 inch diameter PCB mounting 130.15 Red only 
Type 3 0 125 inch diameter high intensity £0.32 

Please openly colour and type number mod 
Unless otherwise specified alternate colours will be shipped d ordered colour rs not 

.vaileble 
7 segment decoder drivers - 
CMOS common cathode MC 14511 CP £1.23 
T.T L common anode N 7447 B £0.75 
7.7 L common cathode N 7448 6 £0.85 

MULLARD TRANSISTORS /DIODES 
_ 

AC 126 £0.21 SAX 17 £0.14 80 160 £2.00 BF 180 £0.33 
AC 127 £0.19 BC 107 £0.12 BD 181 £0.55 BF181 £0.33 
AC 128 £0.13 BC 107A £0.13 BD 182 £0.70 
AC 153 £0.08 BC 1073 £0.09 BD 183 £0.90 MOTOROLA 
AC 176 £0.18 BC 108 £0.10 BD 201 £1.00 
AC 188 £0.32 BC 108A £0.11 BD 203 01.00 2N 3055 £0.70 

ACV 19 £0.30 BC 1088 E0.08 BD 232 £0.82 MJ 2501 £1.80 
ACT 20 £0.17 BC 1098 £0.13 BD 233 £0.90 MJ 2955 £0.78 

ACT 22 £0.05 BC 109C £0.14 BD 234 130.52 MJ 3001 £1.56 
ACT 22D 00.08 *BC 147 £0.08 BD 235 £0.57 *MJE 340 £0.51 

AD 140 £0.36 *BC 148 £0.06 BO 237 130.62 MJE 371 130.75 

AD 149 £0.50 *BC 1488 £0.08 BD 238 £0.72 MJE 521 0.88 

AF 114 £0.25 *BC 149 £0.06 BF 115 00.14 MJE 2995 Ella 
AF 115 00.22 *BC 157 00.08 BF 167 £0.20 MJE 3055 £0.72 

AF 116 £0.20 *BC 158 £0.07 BF 1 73 £0.22 MPSA 06 0.17 

AF 117 £0.19 *BC 159 £0.09 BF 177 £0.43 MPSA 12 £0.33 
AF 121 £0.10 *BC 327 £0.18 BF 178 £0.32 *MPSU 06 0.37 
AF 125 £0.24 *BC 328 £0.18 BF 179 £0.36 *MPSU 56 E0.39 
AF 126 £0.20 *BC 337 £0.20 MISCELLANEOUS 
AF 139 £0.31 BCV 72 £0.18 ME 0411 £0.30 
AF 178 £0.40 BD 115 £0.22 ME 0414 0.07 
AF 239 £0.60 *BD 124 £0.70 ME 0462 £0.30 
AF 102 £0.16 BD 131 £0.37 ME 0492 £0.17 
BA 154 £0.06 BO 133 £0.50 ME 1002 0.50 
BA 155 £0.07 BD 135 £0.26 ME 4003 £0.17 
BA 156 £0.07 BD 136 £0.27 ME 4102 0.07 
BA 182 £0.17 BD 137 £0.30 ME 4104 £0.06 
BAT 10 £0.65 BD 138 00.34 TIP 29A £0.50 
BAV 10 130.06 BD 139 £0.38 TIP 30B 00.30 
BAW 62 £0.06 BD 140 130.41 TIP 31A £0.50 
BAX 13 130.06 BD 144 132.00 7p 42Á 0.50 

FERRANTI INTEGRATED 
CIRCUITS 

ZN 1040 E Universal counter display 
driver £12.00 
ZN 1034 E Precision Inver £2.99 
*ZN 414 A N Radio circuit £1.00 

DATA BOOKS 
Motorola 

Diodes. Transistors. etc , over 3500 pgs E10.50 
CMOS over 400 pgs E1.50 
Linear integrated circuits over 800 pgs. £2.50 

Siynade 
Data /Applications book over 1600 pgs. £4.00 
Booklets on CMOS. DMOS. 74LS, Consumer I C shift registers. RAM's £0.20 each 
(specify title) 

No V A T this section 

SOLDERING IRONS 
Lltesold soldering Irons 240 A a.c. 
Model 90 12 wan £2.75 
Model 142 20 wan £2.80 
Model 187 24 watt 132.85 
Conqueror -light weight 135 grml high 
efficiency non £2.83 
Spring stand for above irons £2.14 
Desoldermg attachment -fits Conqueror 

£0.75 
RESISTORS 

VI Wan Carbon resisters Mullard CR 37 t p each 
TI well Metal film resistors Welwyn MR 5 5p each 
8 Well Wrrewound resistors Welwyn W 22 37p each 
12 well Wirewound resistors Welwyn W 23 39p each 
20 Watt Wirewound resistors Welwyn W 24 41p each 

W23 and W24 are available up to 27 kfí all other standard values available 

only 
Dn,ei,mruny braid 5 reel feel £o.7s 

INTEGRATED CIRCUITS 
Sweeties Leman pA 741 CV Op Amp E0.42 

MC 1458 V Dual comp op amp £0.80 iiA 709 CV Op Amp £0.30 
*NE 540 L Audio power driver 01.17 Wheelies Memories 

555 V Timer E0'µ N 82506 9 256 bit bipolar RAM- £4.50 
NE 556 A Dual Timer 130.96 2102 B 11324 bit MOS RAM £2.85 
NE 561 B P.L L with AM demod 02.70 Special Offer: 
NE 562 B P L.L wrth O. £2.70 P 
NE 566 V P L L function 9en. £1.50 Motorola I4 om 741 C £0.10 

eLL I.C. SOCKETS 
V - 14 pin 130.12 16 pin 130.15 f 

24 pin 00.26 28 pm f0.27 ' 
40 +n £0.30 

Dept. WW, Wellington Road Terms 01 80SÍ0865: Cash with Order. MAIL ORDER ONLY 

London Colney St. Albans PRICES EXCLUSIVE OF V A.T. WF ICH MUST BE ADDED AS SHOWN BELOW f CCOfl,1PONENTS Harts. AL2 1 EZ Postage/ Packing 30p + VAT V A T 8/. «except where marked thus 4 These items 25 , 

WW -070 FOR FURTHER DETAILS 
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TRANSISTORS 
Iype Price ()' 
AC107 0.35 
AC117 0.24 
AC126 0.25 
AC127 0.25 
AC128 0.25 
AC141 0.26 
AC141K 0.27 
AC142K 0.19 
AC153K 0.28 
AC154 0.20 
AC176 0.25 

0.27 
AC179 0.27 
AC187 0.25 
AC187K 0.26 
AC188 0.25 
AC188K 0.26 
AC 193K 0.30 
AC194K 0.32 
ACY28 0.25 
ACY39 0.68 
80140 0.50 
AD 142 0.52 
A0143 0.51 
AD149 0.48 
A0161 0.48 
40162 0.48 
AF114 0.25 
AF115 0.25 
Af116 0.25 
AF117 0.20 
'AF118 0.50 
AF121 0.32 

,AF124 0.29. 
AF125 0.25 
AF126 0.25 
AF127 0.25 
AF139 0.35 
AF147 0.35 
AF149 0.45 
AFI 78 0.55 
AF179 0,80 
AF180 0.55 
AF181 0.50 
AF186 0.40 
AF239 0.40 
AF279 0.84 
AL100 1.10 
AL1O2 1.10 
AL103 1.10 
ALI 13 025 
AU103 2.10 
AU110 1.90 
AU113 2.40 
BC107 0.12 

'5C1075 0.40 
,BC108 0.12 
BC108A 0.12 
BC1088 0.13 
BC108C 0.14 
BC109 0.13 
BC109C 0.14 
BC113 0.13 
BC114 0.20 
BC115 0.20 
BC116 0.20 
BC117 0.20 .BCY68 

' Type Pece (V 

BC119 0.29 
BC125 0.22 
BC126 0.20 
BC132 0.15 
8C134 0.20 
8C135 0.19 
8C136 0.20 
BC137 0.20 
BC138 0.20 
BC142 0.30 
BC143 0.35 
13C1478 0.13 
BC148, 0.12 

13C149 0.14 
BC149B 0.18 
BC152 0.28 
BC153 0.20 
BC154 0.20 
BC157 0.15 
8C158 0.13 
8C159 0.15 
BC161 0.45 
BC167B 0.15 
BC1688 0.13 
BC169C 0.13 
8C170 0.15 
BC171A 0.15 
BC172 0.14 
1173 0.20 
8 176 0.22 
BC177 0.20 
8C178 0.22 
8C1768 0.22 
8C779 0.20 
BC179B 0.21 
8C1821 0.11 
8C183 0.11 
8C183K 0.12 
BC183L 0.11 
BC184L 0.13 
13C186 0.26 
BC187 0.27 
SC208 0.12 
eC212L 0.12 
5C2131. 0.12 
5C214L 0.15 
8C238 012 
BC261A 0.28 
8C262A 0.18 
5C2638 0.25 
8C267 0.118 
BC268C 0.14 
BC294 0.37 
13C300 0.60 
BC301 0.39 
BC303 . 0.W 
.BC3075 0.12 
BC308A 0.10 
8C309 0.15 
eC323 0.61 
6C377 0.22 
BC441 1.10 
BC461 1.55 
8CY42 0.18 
BCY71 0.22 
BCY67 4.65 

2.42 

Type Pece 

80115 
80123 
80124 
BD130Y 
80131 
80132 
80135 
80136 
80137 
80138 
130139 
80140 
80144 
130145 
BD163 
80183 
80234 
BD519 
130520 
BDX18 
8DX32 
80Y16A 
BOV18 
BDY20 
BF115 
BF117 
BF120 
BF121 
BF123 
8F125 
8F127 
8F158 
BF159 
BF160 
8F761 
BF162 
BF163 
8F167 
BF173 
8F177 
BF178 
BF' 79 
BF180 
BF181 
BF182 
8F183 
10184 
BF185 
BF194 

8F195 
BF196 
BF197 
8F198 
8F199 
8F200 
8F218 
8F222 
BF224J 
BF240 
8F241 
8F244 
8F254 
8F255 
8F256 
BF257 
8F256 
BF259 
BF262 
BF263 

(9;Type 

0.65 
028 
020 
1.42 
0.46 
0.50 
0.40 
0.46 
0.48 
0.60 
0.55 
0.62 
2.19 
0.75 
0.67 
0.56 
0.75 
0.76 
0.76 
1.45 
2.55 
0.33 
1.78 
0.99 
0.20 
0.46 
0.55 
0.25 
0.28 
0.25 
0.30 
0.25 
0.27 
0.22 
0.45, 
0.45 
0.45 
0.25 
0.25 
0.30 
0.33 
0.33 
0.35 
0.33 
0.44 
0.44 
0.25 
0.25 
0.15 
0.18 
0.15 
0.17 
0.20 
0.25 
0.35 
0.35 
1.08 
0.15 
0.20 
0.22"51116 
0.18 
0.45 
0.45 
0.45 
099 
068 
023 
0.70 
0.70 

Pr,ce(9 

6F273 0.16 
BF336 0.35 
8F337 0.36 
BF458 0.60 
8F459 0.63 
8F596 0.70 
8F597 0.15,E5024 
8F839 0.2,468E6001 
8FR41 0.30 
BF861 0.30 
BFR79 0.24 
BFT43 0.55 
BFW10 0.55 
BFW11 0.55 
BFW16A 1.70 
BFW30 1.38 
BFW59 0.19 
BFW60 0.20 
BFW90 028 
BFX16 2.55 
BFX29 0.30MPSA05 
BFX30 035 
BFX84 0.25,MPS65660.21 
8FX85 0.26'MPSU05 
BFX86 0.26 
BFX87 0.28 
BFX88 0.24 
BFY18 0.53 
BFY40 0.40 
8FV41 0.43 
BFY50 0.26'0C36 
BFY51 0.23 
8F152 023 
BFY57 0.32 
BF164 0.42 
BFY72 021 
BFY90 0.70 
BLY15A 0.79 
BPX25 1.90 
BPX29 1.70 
BPX52 1.90 
BRC4443 0.83 
8RV39 0.47 
BRY56 0.40 
136101 0.47 
BSW64 0.38 
135X19 0.13 
BSX20 0.19 
BSX76 0.15 
5SX82 0.62 
BSY19 0.62 
85Y41 0.22 
8SY52 0.46 
BSY54 090 
89Y56 020TIC46 
BSY65 0.15 
BSY78 0.40 
BSY91 0.28 
87106 1.24 

1.20 
BUI 05/021.9 
BU108 3.26 
BU126 229 
BU204 1.98 
813205 1.98 
80207 3.00 
BU208 3.15 
BU209 2.55 
BUY77 2.50 

Typa Price IQ 

jC106F 0.49 
C111E 0.60 
.CRS1 /40 0.78i 
CRS3/40 025 
D4ONI 0.45 
E1222 0.55 

0.20 
0.18 

ME6002 0.17 

Type Price 

ZTX310 

(7 
0.10 

Type Price (, 
N3790 4.15 
N3794 0.20 
,203819 0.35 
2N3820 099 
2N3823 1.45 
2N3866 1.70 
2N3877 0.26. 
2N3904 0.18 
2N3905 0.18 
2N3906 0.15, 
2N4032 0.43, 
2N4036 0.521 
2N4046 0.35 
2N4058 0.171 
2114123 0.13 
2N4124 0.16 
2N4126 0.20 
2N4236 1.90 
254248 0.13 
2N4284 0.19 
2N4286 0.19 
2N4288 0.13 
2N4289 0.20 
2N4290 0.14 
2N4291 0.15 
2N4292 0.20 
2N4871 0.24 
254902 1.30 
2N5042 1.05 
2N5060 0.32 
2N5061 0.35 
2N5064 0.45 
255087 0.32 
2N5294 0.35' 
255296 0.57. 
255298 0.58 
2N5322 0.85 
255449 1.90 
2N5457 0.30 
2N5458 0.35 
2N5494 0.85 
2N5496 1.05' 
256027 0.65 
256178 0.71: 
2N6160 0.92 
2SC643A 1.35 
2SC1172Y 

2.80. 
3N140 1.21 
40250 0.60 
40327 0.67 
40361 0.48 
40362 0.56 
40429 0.80 
40439 2.67 
ACI 28i 
AC176 0.52 
AC141K/ 
AC142K 0.56 
AC187/ 
AC188 0.60 
AC187K/ 

. 

AC188K 0.61 
AC193K/ 
ACI 94K 0.71 
AD161/ , 

AD162 026 
BC142/ : 
BC143 0.70 

DIODES 
ape 

_ 
Prrce!'J 

,,,,,Ai 
" 0.16 

AA119 0.09 
M129 0.20 
AA143 0.10 
44213 0.30 
AAZ17 0.12 
88100 0.15 
8A102 0.25 
13,7110U 0.30 
BA115 0.12 
BA141 0.17 
88145 0.17 
B8148 0.17 
8A154 0.13 
8A155 0.18 
88156 0.15 
8A157 0.25 
BAX13 0.06 
BAX16 0.07 
BAY72 0.11 
B81058 0.52 
88110B 0.45 
88100 0.50 
BY100 0.15 
By103 0.22 
BY126 0.16 
By127 0.17 
gy133 0.23 
gy140 1.40 
80164 0.55 
BYt76 L88 
8Y179 0.70 
BY206 0.31 
gyX10 0.15 
0847 0.07 
0881 0.12 
0A90 0.05 
OA91 0.07 
0A95 0.07 
0A200 0.16 
0A202 0.10 
08210 0.29 
N914 0.07 
N916 0.10 
54001 0.05 
N4002 0.09 
54003 0.07 
N4004 0.08 
54005 009 
54006 0.11 
54007 0.14 
54148 0.05 
N4448 0.10 

N540 0.17 
N5402 0.20 
N5403 0.22 
55404 0.25 
N5404 0.27 
N5406 0.30( 
N5407 0.34 

ZENERS 
400mW 
3-33V 0.12 
1W 
3.3-100V'0.18 

THYRISTORS. TRIACS 

WITH TRIGGER 

IF VRM. 50V 
3A -/-/- 
4A 26/-/- 
6A 29/-/- 
8A 32/-/- 
10A 36/-/- 
16A -/-/- 
Notb9: All prices p CeS are 
second is mac, third 
rating and device type. 
enquiries welcomed. 

_ 

AND 

100V 
-/28/30 
30/-/- 
33/44/46 
38/50/52 
42/60/63 
-/82/90 

in pence per 
is tria[ with 

Connection 

All these 
..- 

TRIACS 

200V 
-/34/36 38/-/- 
42/56/58 
47/64/61 
51/74/78 
-/88/95 

unit. First 
Trigger. Encapsulation 

data supplied 

items 8% 

400V 
-/50/52 60/-/- 
68/80/84 
75/92/97 
84/104/109 
-/132/140 
price in each g 

depends 
with each 

vat. 

600V 
-/66/70 75/-/- 

80/100/105 
90/114/120 
100/128/13 

oup is thyristor 
on Current 

device. Quantity 

ZX1313 0.12 
ZTX500 0.17 
Z1X502 0.17 
ZTX504 0.42 
ZTX602 0.24 
2N525 035 
2N696 0.23 
2N697 0.16 
2N706 0.12 
257068 0.15 
2N708 0.35 
2N744 0.30 
2N914 0.19 
2N916 0.20 
2N918 0.42 
2N930 0.35 
2N1304 0.21 
2N1305 0.21 
2N1306 0.31 
201307 0.22 
2N1308 0.26 
2N1309 0.36 
2N1613 0.34 
251711 0.45 
2N1890 0.45 
2N1893 0.48 
2N2102 0.51 
252217 0.36 
2N2218 0.60 
2N2219 0.50 
2522218 0.41 

2N2369A 0.42 
2N2401 0.60 

0.41 
2N2570 0.18 
2N2646 0.53 
2N2712 0.12 
2N2904 0.22 
2529048 0.26 
2142905 028 
252905A 0.28 
252926G 0.13 
2N2926Y 0.12 
2529260 012 
2N3019 0.75 
253053 0.21 
2N3054 0.55 
2N3055 0.60 
2N3133 0.54 
2N3134 0.80 
2N3232 1.32 
253235 1.10 
253254 0.28 
2N3323 0.48 
2533916 0.23 
2N3702 0.13 
2N3703 0.15 
2N3704 0.15 
253705 0.11 
253706 0.10 
2537,07 0.13 
253715 2.30 
2N3724 0.72 
2N3739 1.18 
253771 1.70 
2N3772 190 

2.90 

ME8001 0.18 
MJE340 0.68 
MJE341 0.72 
MJE370 0.65 
MJE520 0.85 
MJE521 0.95 
1MJE2955 1.20 
MJE3000 125 
MJE3055 0.74 
MM721 0.70 
MPF102 0.40 

0.47 
,MPSA55 0.50 

0.85 
MPSUO6 0.78 
MPSU55 1.26 
MPSU56 1.26 
0C2 0.38 
0C28 0.85 
0C35 0.59 

0.64 
0C42 055 
0C44 0.252N2222A0.50 
0C45 0.32 
0070 0.32 
0071 0.3212N2484 
0072 0.32 
0073 0.51 
0075 0.25 
0081 0.53 
OC81D 0.57 
0C139 0.76 
OC140 020 
0C170 0.25 
0C171 0.30 
OCP71 092 
0N188 2.19 
05236A 0.55 
ORP12 0.55 
620085 2.05 
620105 2.95 
TAG3/400 

1.54 
7IC44 0.29 

044 
71C47 0.58 
TIC29A 0.49 
11P306 0.58 
T1p314 045 
TIP32A 0.67 
T1P33A 0.99 
TIP34A 1.73 
TIP41A 0.80 
71P42A 0.91 
TiS43 0.30 
T1S73 1.36 
2TX109 0.12 room 0.16 
2TX304 0.22 7N3773 

- 

INTEGRATED 
Type Pnce(`) 
CA3045 1.40 
CA3046 0.70 
CA3065 1.90 
MC1307P 1.19 
MC1310P 2.94 
MC1327PQ 

1.01 
MC13309 0.78 
MC1351P0.75 
MC13529 022 
MC1358P0 

125 
MC1496L 017 
MC3051P 0.68 
MFC40008 

0.43 
MFC4060A 

0.70 
MFC6040 0.91 
NE555 0.72 
NE556 1.34 
SL414A 1.91 
519018 324 
51.9175 5.12 
55760035 

222 
SN760135 

195 
5576013N0 

1.72 
SN76023ND 

SN76023N772 
1.85 

SN76033N 
2.92 

SN76530P1.05 
SN76533 1.20 
TAA300 1.76 
TAA320 0.94 
T`350A 2.02 
TAA435 0.85 
745450 2.70 
TAA550 0.55 
TAA570 2.02 
TAA6118 195 

CIRCUITS 

Type Pece () 
7AA6300 

018 
TAA6305 

4.18 
TAA700 4.18 
TAA840 2.02 
TAAB,61A 

o 
TAD100 2.66 
T8A120S 0.99 
TBA240A 

297 
TBA4800 

1.90 
TBA500 1.99 
18A5500 

2.00 
TBA510 129 
TBA520Q 3.34 
TBA530 2.71 
TBA5300 2.71 
TBA540 3.21 
TBA5400 3.21 
TBA5500 4.10 
16A560C 4.09 
1BA56000 

4.10 
TBA570 1.17 

TBA673 2.28 
TBA700 2.59 
T8A720Q 2.45 
T6A7500 2.33 
06A800 1.75 
TBA810AS 

1.75 
TBA920Q 4.23 
TBA990 4.10 
TBA990Q 4.10 
TCA2700 4.18 
ZN414 1.25 
u6A995159 

2.25 

THIS MONTH'S 
SPECIAL OFFERS: 

25k log pots double-gauged 
and 100k lin pots double-gauged 

18p each 
l-15/100 

E90/1000 
25k lin pots-short spindle 

5p each 
f4.20/100 
E35/1000 

PLEASE ADD 25% FORYAT 
EXCEPT AS INDICATED 

P&P; U.K. £0.12 PER ORDER. OVER- OVER- 
SEAS AIR MAIL: AT COST. 

All items advertised ex-stock on magazine 
copy date. All prices subject to evailabili- 
ty. Our new catalogue is now available at 
30p (refundable). 

' GIRO A/C 23 532 4000 

EAST 
CORNWALL 

COMPONENTS 
CALLINGTON 

CORNWALL PL17 8PZ 
Telephone: Stoke Climsland (05797) 
439. Telex: 45457 A/ B MERCURY 
CALGTON. 

LYNX ELECTRONICS (LONDON) LTD. DIGITAL DISPLAYS & LED'S 
DL704 99p DL747 el 75 2 RED LED ONLY 13p 
DL707 99p 01750 £1.75 GREEN CLEAR 15p AC126 

AC127 
AC128 
ACI 28K 
ACI 41 
AC141K 
AC142 
AC142K 
AC176 
ACI 76K 
AC187 
AC187K 
AC188 
AC188K 
80140 
60142 
AD143 
A0149 
A0161 
AD162 
ALI 02 
A1103 
AF114 
AF115 
AF116 
AF117 
AF118 
AF139 
AF239 
BC107 
BC107B 
BC108 
BC109 
BC109C 
BC117 
BC125 
BC726 
BC141 
BC142 
BC143 
BC144 
BC147 
BC148 
BC149 
BC152 
BC153 
BC157 
8C758 
BC159 
BC160 
BC161 
BC1688 
BC182 
BC1821 
BC183 
8C183L 
8C184 
BC184L 
BC2078 
5C212 
BC2121 
BC213 
BC213L 
BC214 
8C2141 
BC237 
BC238 
BC300 

0.15 
0.16 
013 
0.25 
0.18 
0.28 
0.18 
0.28 
016 
0.25 
0.18 
0.25 
0.18 
0.25 
0.50 
0.50 
0.46 
0.45 
0.35 
0.35 
0.95 
0.93 
0.20 
0.20 
0.20 
0.20 
0.50 
033 
0.37 
0.14 
0.16 
0.13 
0.14 
0.16 
0.19' 
0.18' 
0.20' 
0.28 
0.23 
0.23 
0.30 
0.09' 
0.09' 
0.09' 
0.25' 
0.18' 
0.09' 
0.09 
0.09' 
0.32 
0.38 
0.09' 
0.11' 
0.11' 
0.10' 
0.10' 
0.11' 
0.11' 
0.12' 
0.11' 
0.17' 
0.12' 
0.12' 
0.14' 
0.14' 
0.15' 
0.16' 
0.34 

6C301 
BC323 
BC327 
BC328 
BC337 
BC338 
BCY70 
9CV71 
BCY72 
BD115 
BD131 
80132 
130135 
BD136 
1110137 
BD138 
50139 
80181 
B0182 
50183 
BD232 
60233 
80237 
BD238 
50184 
50120 
60Y38 
BDY60 
BDY61 
BDY62 
8F178 
10179 
8F194 
8F195 
BF196 
13F197 
BF224J 
8F244 
8F257 
BF258 
8E337 
BFW60 
BFX29 
BFX30 
BFX84 
BFX85 
BFX88 
BFY50 
BFY51 
BF952 
BFY64 
BFY90 
BR100 
BRY39 
BSX19 
55X20 
85X21 
BSY95A 
87106 
87107 
57108 
6T109 
BT116 
BU105 
BU1057 

02 
81.1126 

0.32 
0.60 
0.18' 
0.16' 
0.17' 
0.1T 
0.12 
0.18 
0.12 
0.55 
0.36 
0.40 
0.36 
0.39 
0.40 
0.48 

0.86 
0.92 
0.97 
0.60' 
0.48' 
0.55' 
0.60' 
1.20 
0.80 
0.60 
0.50 
0.65 
0.55 
0.28 
030 
0.10' 
0.10' 
0.12' 
0.12 
0.18' 
0.17' 
0.30' 
0.35 
0.32 
0.17' 
026 
030 
0.23 
0.25 
0.20 
0.20 
0.18 
0.19 
0.35 
0.65 
0.20 
0.40 
0.16 
0.18 
0.20 
0.12 
7.00 
1.60 
1.60 
1.00 
1.00 
1.80' 

1.90' 
1.60' 

6Y206 0.15 
-eY207 0.20' 
BYX36-300 0.12' 
81'X36-600 0.15' 
BYX36-900 0.18' 
BYX36-12000.21' 
BYX38-300 050 
59X38-600 0.56 
55X38.900 0.60 

' 5Y538-12000.65 
57561 Series 
Zeners 0.20 
57583 or BZX88 
Series 
Zeners 0.11 
C1064 0.40 
C1068 0.45 
CI 060 0.50 
C106F 0.35 
CRS1/05 0.25 
CRS1,10 0.25 
CRS1/20 0.35 
CRS1 /40 0.40 
CRS1/60 0.85 
CRS3-05 0.34 
CRS3-10 0.45 
CRS3-20 0.50 
CRS3-40 090 
CRS3-60 0.85 
MJ480 0.80 
MJ481 1.05 
MJ490 0.90 
MJ491 1.15 
MJE340 0.40' 
MJE371 0.80 
MJE520 0.45 
MJE521 0.55 
0A5 0.50' 
0A90 o.08 
0891 0.08 
0C41 0.15 
0C42 0.15 
0C44 0.12 
0C45 0.10 
OC70 0.10 
0071 0.10 
0072 022 
0084 0.14 
SC40A 0.73 
SC406 0.81 
SC400 0.99 
SC4OF 0.65 
SC41A 0.65 
SC41B 0.70 
SC41D 0.85 
SC41F 0.60 
ST2 0.20 
TIP29A 044 
TIP30A 0.52 
11P31A 0.54 
TIP32A 0.64 
TIP34 195 
TIP41A 0.68 
TIP42A 0.72 
1N2069 0.14 
1N2070 0.16 
1N4001 0.04' 
1N4002 0.05' 

154003 
1N4004 
154005 
1N4006 
1N4007 
2N696 
25697 
25706 
25929 
25930 
251131 
2N1132 
2N1304 
2N1305 
251711 
252102 
2N2369 
252369A 
2N2484 
252646 
252905 
252905A 
252926R 
2N29260 
2529267 
2N2926G 
253053 
2N3054 
2N3055 
253440 
253442 
2N3525 
253570 
253702 
2N3703 
2N3704 
253705 
253706 
253707 
253714 
253715 
2N3716 
2N3771 
2N3772 
2N3773 
253819 
253904 
253906 
2N4124 
2N4290 
254348 
2N4870 
254871 
254919 
254920 
254922 
254923 
2N5060 
255061 
2N5062 
2N5064 
255496 

0.06' 
0.07' 
0.08' 
0.09' 
0.10' 
0.14 
0.12 
0.10 
0.14 
0.14 
0.15 
0.18 
0.20 
0.20 
0.18 
0.44 
0.14 
0.14 
016 
0.50 
0.18 
0.22 
0.10' 
0.09' 
0.09' 
0.10' 
0.15 
0.40 
0.50 
0.56 
1.20 
0.75 
080 
0.10' 
0.10' 
0.10' 
0.10' 
0.10' 
0.10' 
1.05 
1.15 
1.25 
1.60 
1.60 
2.10 
0.28' 
0.16' 
0.16' 
0.14' 
0.12' 
1.20 
0.35 
0.35 
0.70' 
0.50' 
0.58' 
0.64' 
0.20' 
0.25' 
0.27' 
0.30' 
0.55 

THYRISTORS 
BA 

(T092) 
50 20 
100 25 
200 27 
400 30 
600 

1A 3A 6A 8A t0Á 
(T051 (C106 lyre, (10220) (70220, 

25 35 41 42 47 
25 4o 47 48 54 
35 45 5e 60 68 
40 50 87 88 98 
65 70 1.09 1.19 1.28 

TRIACS (PLASTIC TO -220 PKGE. ISOLATED TAB) 
4A 6 5A 8 54 10A 15A 

7) (b) (a) (b1 (e) (b) (e) (b) (a) (b) 
100v 0.60 0.60 0.70 0.70 0.78 0.78 0.83 0.83 1.01 1.01 
200V 0.64 0.64 0.75 0.75 0.87 0.87 0.87 0.87 1.17 1.17 
400V 0.77 0.78 0.80 0.83 0.97 1.01 1.13 1.19 1.70 1.74 
600V 0.96 0.99 0.87 1.01 1.21 1.26 1.42 1.50 2.11 2.17 

N 8 Tnacs without internal trigger dive are priced under column (a) Tnacs with internal trigger 
diac are priced under column (b) When ordering please indicate clearly the type required 

74 TTL mixed prices 

1.24 25.99 100+ 
7400 14p 12p 10p 
7401 lop 12p 10p 
7402 14p 12p 10p 
7403 16p 12Vap 10p 
7404 lap 13p llp 
7408 16p 13p lip 
7409 16p 13p llp 
7410 16p 13p 1/p 
7413 29p 24p 20p 
7417 27p 22 Yep 20p 
7420 I6p 13p llp 
7427 27p 22 Yap 18p 
7430 16p 13p 11p 
7432 27p 221/2p 18p 
7437 27p 221/2p 1ep 
7441 75p 62p 50p 
7442 65p 55p 43p 

1.24 2599 100+ 1.24 25.99 100-o- 
7445 85p 71p 57p 7493 45p 40p 32p 
7447 81p 75p 65p 7495 67p 55p 45p 
7448 75p 62p 50p 74100 E/.08 89p 72p 
7447A 95p 83p 67p 74107 35p 28p 22p 
7470 30p 25p 20p 74121 34p, 28p 23p 
7472 25p 21p 17p 74122 47p 39p 31p 
7473 30p 250 20p 74141 78p 63p 63p 
7474 32p 26p 21p 74145 68p 58p 48p 
7475 47p 39p 31p 74154 E1.62 E1.48 86p 
7476 32p 26p 21p 74174 E1.00 83p 67p 
7482 75p 62p 500 74180 £1.06 88p 71p 
7485 E1.30 E1.09 87p 74181 E3.20 E2.50 E1.90 
7486 32p 26p 21 74192 £1.35 £1.14 90p 
7489 £2.92 £2.80 E2.10 74193 £1.35 E1.14 90p 
7490 49p 40p 32p 74196 E1.64 E1.34 99p 
7491 65p 55p 45p 
7492 57p 46p 36p 

LINEAR IC'S 
301A 8 pm DIL ' 35p' 
307 550' 
309K E1.60 
38014 pin DIL 9Op 
381 14 pin OIL E1.60' 

3900 14 pin DIL 70p' 565 14 pin OIL E2.00 
709 8, 14 pin OIL 350' 566 8 pin DIL E1.50 
7418 pin DIL 28p' 567 6 pin DIL E2.00' 
741 14 pin Oil CA3046 14 pin OIL 50p' 
748 8 pin DIL 36p' CA3045 Up' 
555 8 pin DIL 45p 

HIGHAM MEED. CHESHAM, 

VAT - Please add 

BUCKS. Tel. (02405) 75151 

8`7i, except items marked ' which are 25% 



Wireless World, January 1976 

NEW PRODUCTS 
,. 

PROTO BOARDS \... °3111. 

Budd & test cacaos as fast as you Ihmkl 

PB100 10 IC cap breadboard kit. 4.5 x 6.0 x 1 3" :17.55 
PB101 10 14 -DIP cap. 5 -way post. 940 solderless 

tie pants 5 8 4.5" E26. 35 
Porn 

P8102 12.14 0 cap. bke P8101 with 1.240 Ile 

points. 7 0 x 4 5" :35.15 
PB103 24 14-DIP cap. 4 5 -way posts. 2.250 tie 

poem. 60. 9 0" E52.75 
PB104 32 14 -DIP cap. 3.060 solderless 5e pants 

80 x 9 76" :70.35 

LOOK MONITOR PROTOCLIP 
^` '+. Simultaneously displays For power, on /hands oft 

static and dynamic logic signal treeing Bring IC - 

states of OTC. TTI 1-1T1 or leads up from PC board 
CMOS ICs Pocket sae. surface for fast trouble 
:84.95. shouting 

PC14 14 pm E3.2á 
PC16 I6 -pin :3.40 

SOCKETS & BUS STRIPS 
Plug -in, wre, test modify or expand without patch 
cords or solder Snap together to form breadboard 
needed P Price 
PN /OSSCdpaon Hols-to 

HIGH -SPEED SN74H51 0.38 0.35 0.33 
SN74H52 0.36 0.35 0.33 

TTL SN74H53 0.36 0.35 0.33 
1 25 100+ SN74H54 0.36 0.35 0.33 

SN74H00 0.34 0.33 0.30 SN74H55 0.36 0.35 0.33 
SN74H01 0.34 0.33 0.30 SN74H60 0.36 0.35 0.33 
SN74H04 0.38 0.37 0.34 SN74H61 0.38 0.35 0.33 
SN74H05 0.37 0.36 0.33 SN74H62 0.36 0.35 0.33 
SN74H08 0.40 0.39 0.37 SN74H71 0.80 0.78 0.7S 
SN74H10 0.36 0.35 0.33 SN74H72 0.74 0.73 0.70 
5574H11 0.36 0.35 0.33 SN74H73 0.90 0.85 0.88 
5N 74H2O 0.36 0.35 0.33 SN 74H 74 0.87 0.85 0.81 
SN74H21 0.36 0.35 0.33 SN74H76 0.90 0.88 0.85 
SN74H22 0.38 0.35 0.33 SN74H101 0.80 0.78 0.75 
SN74H30 0.36 0.35 0.33 SN74H102 0.80 0.78 0.75 
SN74H40 0.38 0.35 0.33 SN74H103 1.10 1.09 1.05 
5N74H50 0.36 0.35 0.33 SN74H106 0.95 0.93 0.90 

HIGH -BRIGHTNESS L.E.D.s 
.200" ilia. .125" ilia. 

_ _ 
_ 

ED 5053 RED 0.24 
ED 5053 YELLOW 0.24 ED 09 RED o 88 

ED 5053 GREEN 0.24 E 209 YELLOW +) 27 

ED 5053 ORANGE 024 ED 209 GREEN U 27 

STANDARD 
MICROSYSTEMS 

1 -up 25 -up 100 -up 
COM2502 L6.60 £5.30 £4.62 
COM2502P í:a.65 fá.95 £3.50 
COM2017 7.05 £6.00 £5.00 
CO 2017F L4.75 £4.15 £3.75 
CGM2502H ìl2.80 £11.25 £10,30 
COM20171- £12.80 £11.25 £10.30 
C0M2601 £1 6.40 £14.25 £13.15 
COM5016 £6.70 £6.15 £5.60 
KR2376-ST £11.50 £9.20 £8.19 
KR3600 -ST £12.00 £10.20 £9.25 
NMX5010 £6.70 £6.15 ' £5.55 

LOW -POWER SN93L01 1.60 1.56 1.60 
SN93L08 3.20 3.10 2.90 

TTL SN93109 1.80 1.75 1.70 
I 25 100+ SN93L10 2.60 2.76 2.65 

SN /4E00 0.34 0.33 0.30 SN93L11 4.20 4.10 3.90 
0.34 0.33 0.30 SN93L12 1.80 1.76 1.70 

SN74L03 
0.39 0.37 0.34 SN93L14 1.70 1.95 1.60 

SN74L03 
SN74L04 0.39 0.37 0.34 SN93L16 3.20 3.10 2.96 

SN74u0 U.34 0.33 0.30 SN93121 1.50 1.45 1.42 

SN74L20 0.39 0.37 0.34 SN93L22 1.80 1.78 7.70 

SN74L42 1.62 1.58 1.50 SN93L24 2.80 2.72 2.60 

5N74L51 0.34 0.33 0.30 SN93L28 3.70 3.60 3.42 
SN74L73 0.74 0.71 0.88 SN93L34 4.00 3.70 3.60 

SN74L74 0.89 0.87 0.80 SN93L38 4.20 4.10 3.90 

SN74L90 1.62 1.58 1.50 SN93L40 6.60 6.30 5.90 
S574151 1.74 1.71 1.55 SN93L41 6.60 8.30 5.90 
SN74L95 1.82 1.68 1.50 SN93L60 3.00 2.90 2.70 
SN93L00 7.60 1.4$ 1.40 SN93L66 2.70 2. 65 2.55 

- 

07595 1.3" -Nola Tsrm'Is If 10+ 
Socket 65" fit" 1íB :709x91 :9.70 
07598 Bus 6 5" 6.2" 20 E2.20 E1.91 
07475 
Socket 5.3" 5.0" 94 E11.73 :7.78 

INTERFACE -'- 
4.81 

MODULES - - 
- - :, CY1010 in. Amp Bipolar input E18.98 

CV 1018A Invr Amp Bipolar Input :AM £31.90 
CY1020 Invr Amp. FET Input :232.090 

CY1021 Inv. Amp. FET Input £31.90 
CY1021A liar Amp., FET Input eel :38.60 
CY2137 CAC. 10 Bit. Low Drift - :309x80 

CY2218 OAC. 12 en. 2 Quad Multiplying :96.90' 
CY2237 DAC. 12 Bit. Low Dolt £46.20 
0/2735 DAC, 4 Digit BCD. Low Cost E57.75 
CY3035 ACC. 8 &t. Sect. Counting. Low Cost E57.75 
CY3635 ADC. 3 Digd BCD. Sect Count Low Cost E77.55 

. 

07415 Bus 53" 50" 16 :1.98 :1.76. 
DT755 

0.42 E6.130 
07358 Bus 4.1" 38" 122 E1.73 £11.54 
OT 185 
Socket 2.4" 2 1" 36 :4.18 £3.70 
071 25 
Socket 1 8" 1 5" 24 í3.2B :2.92 

Socket 1 4" 1 1" 16 £2.83 :2.52 

WAVEFORM GENERATOR KITS 

Here a highly versatile instrument al 
a fraction of the cost of conventional 

XR205K unit Kd includes two XR205 IC's. 
E12.30 data & appbcations, PC board (etched 

& tlrillud. ready for assembl) amp 
y 

detailed instructions 
OTBS 
0T7S Socket 1.3" 1 0" 14 :2.53 E2.34 

7400 Senes TTL 

25 100+ 557494 0.48 0.45 0.40 
557400 0.14 0.13 0.12 SN M95 0.60 0.58 0.60 
557401 0.14 0.13 0.12 557496 0.70 0.87 080 
SN7402 0.14 0.13 0.12 SN7497 0.70 0.69 0.88 
SN7403 0.14 0.13 0.12 5574100 1.35 1.30 1.25 

SN7404 0.15 0.14 0.13 5574104 0.31 0.29 0.213 

SN7405 0.15 0.14 0.13 SN74105 0.31 0.29 0.26 
SN7406 0.30 0.29 0.28 5574107 0.31 0.29 0.26 
SN7407 0.30 0.29 0.28 5574109 1.00 0.97 0.95 
SN7408 0.15 0.13 0.12 5574110 0.55 0.50 0.45 
557409 0.15 0.13 0.12 SN74111 0.81 0.80 0.76 
557410 0.14 0.13 0.12 SN74114 1.00 0.97 0.95 
557411 0.23 0.22 0.21 SN74115 1.00 0.97 0.95 
SN7412 0.19 0.18 0.17 SN74118 1.00 0.95 0.90 
557413 0.30 0.29 0.28 SN 7a 121 0.31 0.29 0.25 
557414 0.71 0.70 0.69 5574122 0.44 0.41 0,37 
SN7415 0.30 0.29 0.27 SN74123 0.62 0.58 0.50 
557416 0.28 0.27 0.26 SN74125 0.70 0.65 0.80 
Sry7417 0.28 0.27 0.26 SN74126 0.75 0.70 0.65 
5 7420 0.14 0.13 0.12 SN 74128 1.40 7.35 1.30 
SN7421 0.95 0.94 0.93 SN74132 2.10 2.05 2.00 
SN7422 0.25 0.24 0.23 5574140 2.50 0.90 2.45 
SN7423 0.26 0.25 0.22 557414 2.50 2.45 2.40 
SN7425 0.26 0.25 0.22 5574141 0.75 0.70 0.62 
SN7425 0.28 0.25 0.22 SN74145 1.15 1.10 1.05 

557427 0.36 0.25 0.22 5574147 2.95 2.90 2.95 
N7430 

0.115 0.13 
4 0. 0.4 

0.22 557415 1.35 1.30 1.25 
0.12 5N74150 2.35 1.30 1.25 

5 
SN 7432 0.25 0.24 0.22 5574151 0.68 0.62 0.55 
SN7433 0.36 0.35 0.34 SN74152 1.55 1.50 1.45 

SN7437 0.27 0.26 022 SN74153 0.68 0.62 0.55 

SN7438 0.27 0.26 0.22 5574154 1.55 1.50 1.45 

SN7439 1.10 1.08 1.06 SN74155 0.68 0.82 0.55 

557440 0.14 0.13 0.12 SN74156 0.68 0.82 0.55 
SN7441 0.70 0.99 0.66 SN74157 0.90 0.85 0.80 

SN7442 0.63 0.50 0.53 SN74158 1.50 1.45 140 
SN7443 1.00 0.99 0.90 SN74160 0.95 0.90 0.80 
SN7445 1.85 1.83 1.70 SN74161 0.95 0.90 0.80 
SN7445 0.85 0.83 0.70 5N74163 0.95 0.90 0.80 

SN7446 1.03 1.00 0.85 55 74163 0.95 0.90 0.80 

SN7447 1.03 1.00 0.85 SN74164 1.60 1.55 1.50 

557448 0.85 0.83 0.70 SN74165 1.80 1.55 1.50 

557450 0.14 0.13 0.12 SN74166 1.40 1.30 1.15 

SN 7451 0.14 0.13 0.12 SN 74170 2.40 2.30 210 
SN7453 0.14 0.13 0.12 SN74173 1.65 1.60 1.55 

SN7454 0.14 0.13 0.12 5N74174 1.15 1.10 1.00 

SN7455 0.40 0.39 0.38 5574175 0.97 0.90 0.80 
SN7460 0.14 0.13 0.12 55741/6 1.10 1.05 1.00 

SN7462 0.45 0.44 0.42 5574177 1.10 1.05 1.00 
SN7464 0.45 0.44 0.42 SN74180 1.10 1.05 1 JO 

SN7455 0.45 0.44 0.42 5574181 3.50 3.45 3.35 
SN7470 0.30 0.27 0.25 5574182 1.10 1.05 1.00 

557471 0.60 0.59 0.58 SN74184 1.60 1.55 1.50 
SN7472 0.25 0.24 0.21 SN741P.y, 2.30 2.25 2.20 
557473 0.30 0.27 0.26 5574188 4.90 4.85 4.80 
SN7475 0.41 0.39 0.38 SN74191 1.70 1.65 1.60 
5N7476 0.40 0.39 0.38 5N74191 1.70 1.65 1.60 
557476 0.31 0.29 0.61 5N74193 1.25 1.05 1.00 
SN7478 0.43 0.83 0.61 5574194 1.25 1.05 1.00 
SN7481 0.43 0.41 0.36 5574194 1,10 1.05 1.80 
557481 1.00 0.95 0.90 SN74195 0.90 0.85 0.80 
557482 0.75 0.70 0.62 5574196 1.05 1.00 0.95 

557483 0.87 0.80 0.68 SN74197 1.05 1.00 0.95 

557484 0.90 1.15 0.85 .5N14198 2.05 2.00 1.70 
557485 1.25 1.15 1.00 5574100 2.05 5.95 5.80 

SN7486 0.31 0.28 0.25 5574200 1.80 5.95 5.80 

557490 3.50 3.20 3.00 SN74251 1.80 1.75 1.70 

557490 0.45 0.42 0.35 SN74251 1.80 1.75 8.80 

557491 1.00 0.95 0.90 SN74278 3.00 2.90 2.80 

SN7492 0.45 0.42 0.35 SN74279 1.20 1.15 1.80 

SN7455 0.45 0.42 0.35 SN74293 1.00 0.95 0.90 
5574298 2.60 2.56 2.60 

^ -..,.. : - The Function Generatcr Kn foatvres sine. 100061e 
antl s9uara wave. 1HD O'S% ryp . AM /FM 
capability. 

'.; 

' r 
ywelws ---- -- - -` --' 

KR- 2205KA FUNCTION GENERATOR KIT 
:11.50 

Includes mono10hic function generator IC. PC 

board, and assembly instrutuon manual. 
XR- 220565 FUNCTION GENERATOR KIT 

:16.00 
Same as XR- 2206KA above and Includes 
components for PC board. 

C -MOS Types 
1 25 100+ 

4000AE 0.17 0.14 0.12 4033AE 1.14 0.92 0.76 
4001AE 0.17 0.14 0.12 4035AE 0.97 0.78 0.64 
4002ÁE 0.17 0.14 0.12 4040Á: 0.88 0.71 0.58 
4004ÁE 1.93 1.55 1.29 4 0 41ÁE 0.69 0.56 0.46 
4006AE 0.97 0.78 0.84 4042ÁE 0.69 0.56 0.46 
4007AE 0.17 0.14 0.12 4043AE 0.83 0.67 0.65 
4008Á: 0.79 0.64 0.53 4044ÁE 0.77 0.82 0.51 
4009ÁE OA6 0.37 0.31 4047ÁE 0.74 0.60 0.50 
4010ÁE 0.46 0.37 0.31 4048ÁE ®.46 0.37 0.31 
4011AE 0.17 0.14 0.12 4049AE 0.46 0.37 0.31 
4012ÁE 0.17 0.14 0.12 4050ÁE 0.46 0.37 0.31 
4013AE 0.46 0.37 0.31 4051AE 0.77 0.62 0.61 
4014ÁE 0.83 0.67 0.55 4052ÁE 0.77 0.62 0.51 
4015AE 0.83 0.67 0.55 40534E 0.77 0.62 0.51 
4016ÁE 0Á6 0.37 0.31 4055ÁE 1.08 0.87 0.72 
4017ÁE 0.83 0.67 0.55 4056ÁE 1.08 0.87 0.72 
4018ÁE 0.83 0.87 0.55 4060ÁE 0.92 0.74 0.81 
4019AE 0.45 0.37 0.31 4066AE 0.58 0.47 0.39 
4020ÁE 0.92 0.74 0.61 4069ÁE 0.18 0.15 0.12 
4021ÁE 0.83 0.67 0.55 4071AE 0.18 0.15 0.12 
4022ÁE 0.79 0.64 0.53 4076ÁE 1.27 1.02 0.85 

0.17 0.14 0.12 4081AE 0.18 0.16 0.12 
4024ÁE 0.64 0.52 0.43 4510AE 1.27 1.02 0.85 
4025ÁE 0.17 0.14 0.12 4516ÁE 1.27 1.02 0.85 
4026AE 1.42 1.14 0.94 4518AE 1.82 1.46 1.21 
4027ÁE 0.46 0.37 0.31 4520ÁE 1.82 1.46 1.21 
4028AE 0,74 0.59 0.49 4901AE 0.35 0.32 0.30 
4030ÁE 0.46 0.37 0.31 4911AE 0.35 0.32 0.30 

PICO -PAC Volts mA 
5 140 

THE SMALLEST 8 115 

AC /DC POWER 10 100 ' SUPPLVEVER! 12 90 y1d' poly 1 70" x 100" 
15 70 , D.BS ". output per 

,ryy9ira/as set- 5 %. 9 models 20 35 r 22 25 
04.50 each 74 15 

- PREMIUM QUALITY 
CO M PO N E NT S 

We've been buying and selling 
o quality top Q ty components for FIRST 
nearly ten years. We handle only 
original pans° from the world's CITY 
leading manufacturer and our ONLY 
customers include some of the 
largest and most 9 

take advantage 
es. quality-conscious 

Now you can take advanta of 
our component buying skills and 
power and select from a broad 

of advanced circuits. 
1....1 

ADTECH POWER SUPPLIES 
Output 

Vdc Amps Prices 

¡X' 
C w 

. ° 
1100 Solar 

Powered 
rWaI,C11 

f. 

........' 
W1í11 

100 -YEAR -- ..'- 
CALENDAR í'` II 'f°' 

owbentllstlraw power eon( the sun rr 15 minutes per Jay) or horn 
ambient light (slightly longer) to keep batteries fully charged earrenes 
operate up to 10 years. t -51 circuitry is programmed to provide a 

calendar to the year 2100. automatically ad)usting for 30 and 31 day 
months even leap years Automatic brightness control adlusts LED for 
perfect viewing even in outdoors Shows minutes and hours. counts out 
seconds or shows the date. Easily adjusts to reset hour or date without 
affecting calendar Shock and water resistant Accurate to 5 seconds per 
month Price: F298.s0each. 

RED BARON SERIES: 5 to 28V/0.8 to 3.0 Ames. 
APSE- 5 3 0 
APS íl2 -1.6 12 1 6 
APS 15 -1.5 15 1 5 L.22 
APS 24-1 

28 1 0 APS 28 -0.8 
GREEN HORNET SERIES: 5 to 28V,2 to 6 Amps. 

P.55 -G 5 6 
APS124 12 4 
APS15 -3 15 3 .£35. 
APS2q 2 2 24 2 2 

ÁP5236 -2 28 2 

Áp$5 -10 5 10 
APS 1 2-7 1 2 7 

ÁP$15 -6 15 6 £54 
APS 24 -5 24 5 APS28 -4 28 4 

BLUE MAK SERIES' 5 to 28V/9 to 25 Amps. 
AIP55 -25 5 25 
APS6 22 6 22 
APS1 &1 7 1 2 1 7 

APS15 -15 15 
11 

à107 
APS 0-11 
ÁP5234 -10 24 10 
APS28 -9 28 9 

'LS' and 'S' Series TTL also 
available 

All goods new, to full manufacturer's spec. No substandard parts sold. TERMS: Non -Account Customers, Cash with Order. Standard P &P 
Visitors welcome, by appointment. Colleges, Govt and Account orders 50p- Please add VAT to overall total. 
welcomed. 

RBSTRa ELECTRONICS LTD. 
275 -281 King Street . Hammersmith London W6 9NF Tel. 01-748 31 43 /29 60 Telex. 24443 

w 
W/W -069 FOR FURTHER DETAILS 
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i11t($'OIt S 
(ELECTRONICS) 8 ELECTRONICS LTD. 

9 & 10 CHAPEL ST., LONDON, N.W1 
01- 7237851 01- 2625125 

ADJACENT TO EDGWARE ROAD MET. LINE STATION 

UNIMAK SEQUENTIAL MICRO 
SWITCHES 

7 pole CO 15 amp contacts. 2nd pole actuates 
alter 1st pole Leal roller anion. 769, P P 

25P 

L.T. SMOOTHING CHOKES 
C core type 15 M/ H 3 BA E3.00. P P 50P. 
50 M /H 2.5A £2.00, P P 50p 12 M / H 7A' 
ß.O0, P.P. 60p 140 M/A 140 M/H 5A 
E3.60- Carr. 85p 10 M/H 25A EB -75, Carr 

E1 25 Open type lop panel connections. 4 8 

PARMEKO L.T. TRANSFORMERS 
Open typas Pp 110.220-240v Sac 30v 
5 5A and 12v 2.2A Table bop connections, 
E4.95, P P 95p Pri 240v Sec 26v 10A and 
12v 0.1 A. Table Top connections. £5.50, P P 

95p Pri 230 -240 -250v Sec ó.406.4v 
I2A. Shrouded table top connections, £4.80, 
P P 95p Potted types. Pri 115.230v Sec 
tapped 24- 30 -32v 2A. £2.95. P P 50p Pri 
115- 220 -230v Sec 66v 6A twice and 5v 
68 £4.95, P.P 95p Pri 
710- 220- 240450v Sec 

n 
-0 -2v 24A and 

6 4v 0 5A High Rage r sulanon. E5.75, 

A.E.I. 240ÁC CONTACTORS 
20 amp CONTACTS 

Type 0659.3 makes. 1 break Type 0658, 
1M, 2B, E1,2ó, P P 25p 110v AC types 
Type 0651. 3M. 1. PP P4. 2M, 28. 
7 0653. 4M. £1.OQ 

Type 
25 

m/H 1OA £3.00. P.P 50p. Potted type 100 
M/H 2A £3.50. P.P 75p. C core swinging 
types 7 5 M/ H 6A -75 M / H 0 5A £3.95. P P 
759 10M /H 4A -100 M/ H 0 5A £3.00. P P 
50p 50M /H5A -100 M /HO 5A £2.75. P P 

509 

P P t.:1.25 
X.T. SMOOTHING CHOKES 

types t OH 350M /A ß.S0, cari t 1 

20H 180M/Á E2.50, carr 759. 5H 180M /A 
£1.75. P. 50p, Paned types 15H 180M/A CURRENT RANGE OF NEW L.T. TRANSFORMERS 

FULLY SHROUDED TERMINAL BLOCK CONNECTIONS 
ALL PRIMARIES 220/240v 

Type Sec Taps Am Puce Posta 
lA 23- 33- 40 -50v 15 

s 

E1ó.50 E1 0Óe 
1B 25- 33- 40 -50v . 10 £13.25 El 00 
IC 25- 33 -4050v 6 . 85p 
ID 25- 33- 40 -50v 3 £8.25 85p 
2A 4 -16 -24 -32v 12 £11.25 E1 00 
28 4 -16 -24 -32v 8 £8.75 85p 
2C 4- 16-24.32v 4 £5.25 65p p 
2D 4-16-24-32v 2 

£10.00 
ó5p 

3A T430 -3óv 10 E£8.25 
65p 38 24 -30 -36v 5 

£3.85 
ó5D 

3C 24-30-36v 2 ß.a5 ó0p 
4A 12 -20 -24v 20 E18.25 E1 00 
45 12.20 -24v 10 E8.2ó 

65p 4C 12.20.24v 5 £5.25 65p 
5A 3- 12 -18v 20 £11.25 E1.00 
58 3- 12 -18v 10 E7.75 85p 
5C 3812 -18v 5 £4.95 65p 
6A 48 -56 -60v 2 £4.95 65p 
68 48.56 -60v 1 £3.85 60p 
7A 6.12v 20 £8.50 65p 
78 6 -12v 10 E5.25 65p 
7C 6 -12v 5 £3.85 60p 
BA 17.32v 8 E8.50 85p 
9A 12 -24v 1 £2.70 50p 
10A 9 -15v 2 E2.70 50p 
11A 8.0-8v 2 E2.70 50p 

RELAY CONTROL CO. American Mm,ature 
relays 6v DC, 1 CO contact Site 1'4x1 x% ins 
35p, post lop 

WOOER H.T. TRANSFORMERS 
Pri 200 -220 -240v. Sec 2500 -250v 
60M /A 6 3v CT 3A, 5v 2A Enclose type. 
tabla top connections. £3.00, P P 50 ^ p 
Parmeko pored type Pr. 

1 10-2002 20 -240v Sec 1185 -0-1185v 
365M /A Choke input Mier. E70.00, carr E2 

MINIATURE RELAYS 
ITT, PLESSEY, VARLET TYPES 

280) 12.150C 4C0 SOD 430015 -24v DC 

E2.00, cary 75p 10H 250M /A £2.00. carr 
75 20H 4OM /A 75 D- pp 25p. Parmeko 
Poned type 10H 180M /A £2.00. carr. 75p 

2CO3 50p. 12500 4 CO 24.30v DC. 50p. 
25000 35 -40v DC. óp. 50001) 40 -ó0v 
DC2C0. 50p. Postage 155p each 

1 

AMOS'C" CORE CHOKES 
10 M / H 25 amps £8.75, carr i 1 00 

SPECIAL OFFER OF PAPER 
BLOCK CAPACITORS 

6mfd 1000v DC wkg, 75p, P P 35p. 4mfd 
1000v DC wkg £BSp. P P 35p 4mfd 400v 
AC wkg. 65p. P P. 35p. 4mfd 800v DC wkg 
50p. P P 35p 6mfd 750v DC wkg. 75p. P P 

35p 10114 600v DC kg. 26p, P P 10p 
20114 100v DC wkg So /Of El, P P 35p 
0 0010114 Mica 6000v DC wkg. E1. P P 35p. 
0 10114 2000v DC wkg. E75p. P P 35p 

O 03mtd. Mina. 1250v RMS Pulse wkg, 75p. 
P P 35p 0 1 +0 lmld 600v DC wkg 25p, 
P P 10p One only large block cap 40mid 
500v DC wkg + 4Omfd 400v DC wkg + 6mfd 
600v DC wkn E8.50, P P t.1 50 

G.P.O. RELAYS 
3000 type, 1001] 1 25 amp, eke contact 
Bop. 2000 +7300 7 normal CO 409. 750 
3M. 18. CO 1 normal contacts bop. Post on all 
relays 109. 
Diamond H relays type BR115AIT3C. 1500 
24v DC Sealed type. 75p, P. P.tOp. 

- - - -- - - 

HOWELLS "C" 
CORE TRANSFORMERS 

Pri 200220v. screen SEc 70.0.70v 10 
amp table top connections. sire 7e7 x7 inches, 

, carr E2 00. Pri 220 -240v Sec. 
18 -0-18v, 12 5 amps conservatively rated 
Table top connecnons £10.00, carr E2 00 

- -- - 

ITT LEVER SWITCHES 
Type 601 AAO 72 -42 4 CO contacts, overall 
size t %x2x'h ins White lever gold (lash 
contacts, 110p. Three for 51.50. P P 200 GEC LT. TRANSFORMERS 

Pri 220.240v Sec tapped 
51- 6165- 67 -69v. 10A Unshrouded terminal 
block connections. E8.75. Carr E1 25 P,. 
220.24Ov. Sec. tapped 58-63- 69 -74v, 370. 

E3.75, can 75p 

PLESSEY MINIATURE MICRO 
SWITCHES 

type LIC 7134 One CO one break Gold flash 

COIN OPERATION TV METERS 
An .deal component tint. composing of 1'1v 
battery molar. n mechanism 240v 5A 
micro switch gear wheels. etc Housed in 
bakelne case. 75p. P P. 25p 

contacts See Ihx %xV in Three for 60p. P P. 

20p 
WODEN MULTI- TAPPED L.T. 

TRANSFORMERS 
Pri 200.220.240v secs All separate windings 
31v 7A 26v 5A. 16v 4A 16v 4A. 25v 2A 
25v 2A open frame type Table top 
connections E8.50, carr. E 1 50 

HEAVY DUTY UNSHROUDED TYPES 9 INCH FLY ING 
LEADS ALL PRIMARIES 240v 

Type No. Sec. Volt Tap Amps Price Carr 

SANGANO SYNCHRONOUS 
A.C. 240v MOTOR TYPE 7 

4 rev per hour. Sue I% plus 'h spindle 1% 
inch dia £1.25. P P 50p 

COMPUTER FANS AC 230v 
Sae 4'hx41/2e2 ms 100 CFM Ex- equipment 
Perfect condnion £3.50. P P 50p 

1 24 -30.36 20 £15.75 1:1 25 
1 12 -20 -24 30 £15.75 E1 25 
i 3 -1218 30 E15.75 E1.25 

6 -12 50 £15.75 E1.25 
- 

GENTS ALARM BELLS 
6 volt DC 6 inch dia. Gong Overall sue 
4'1a6x6 inches £3.50. P P 75p 

CRESHAM MULTI- TAPPED 
L.T. TRANSFORMERS 

Pri 200- 220 -240v Sec. No 1, 22 545 -28v 
5A. No 2 26v 2 5A, No 3 16v lA twice. No 

CENTRE TAPPED L.T. TRANSFORMERS 
Fully shrouded Terminal block none Pr 220 -240v Screen. Tapped 
sec 30- 25 -0- 25 -30v 2 amps £4.95, can 60p. 36.25.0.25.36v 5 amps 

DIAMOND X Double pole toggle switches 
type 772 250v 20 amps. canne single hole 
fixing. Bop. P P. 15p 

4 10v IA twice, No 5 6 3v 2A. No 6 
145 -0-145v 200 M/A 'C' core type table top 

, connecoons Brand new 
POTTED H.T. TRANSFORMERS 

By FAMOUS MAKERS 
No 1 Po 1 10.220.240v Scr Sec lapped 
40B- 0200 -408v High taps 165M /A Low 
taps 500M/A £5.50, can E1 No. 2 Pm 
115 -220 -240v Sot Sec 400.0 -400v 
4 0 0 M £5.75, carr. E1. No 3 Pri 
115.220.240v Scr Sec 350.0 -350v 
200M /A. 6 3v 6A, 5v 3A. £4.50, carr L 1 

GRESHAM 
E.N.T. TRANSFORMERS 

Pri. 240v Sec. 2300 M/A 6 3v 1 5A Table 
top connections Sue 5x3'Ax31/4 ins E3.00, 
carr 50. 

E9.95, carr 85p. 28 -0-28v 10a £12.50, carr E1 

BENSON SOLENOIDS 
AC 240v 25% duty Approx. 2 ins. v in pull. 
Size 2,0 '1/2xt ms Rea. 350il 76p. p.p. 25p. 

PLEASE ADD 8-1/2 TO ALL ORDERS INC. CARR. 

GIRO NO. 331 7056. Access accepted and 
Barclaycard. C.W.O. only p &p 25p. 

Discount: £15 - 10^/0 (except net items) 
Export Order enquiries welcome £5 min. 

Official Orders accepted from 
Educational & Government Departments 

E. & 0. E. ALL PRICES include vat at 8%. 

VAT 
Please add 15% extra VAT to total order. except for test meters and Vero Board We 
would a. recate se rate fiston of 8% and 25% items to avoid delay 
SPECIAL RESISTOR KITS (Potes include post and paclong) 
10E12'% W KIT. 10 of each El2 value 22 ohms -IM, a total of 570 (CARBON FILM 
5%) £4.80 net 
25E121/2 W KIT 25 of each Ell value. 22 ohms -1M. a total of 1425 (CARBON FILM 
5 %) 

Kit also available at the same prices 
E70.99 net 

RESISTORS CF - High Stab Carbon Film._ 5`h, MF - High Stab Metal Film 5'k, MULLARD POLYESTER CAPACITORS C280 SERIES 
250V P C Mounting. 0 01 pF. 0.015µF, 0 0221IF 31/2p; 0 0331IF. 0 0471íF, 4p; 
0 068µf 0 11P 4Vap; 0 15µF Sp; 0 2214 Sp; 0 331,F. 8p; 0 4711F. 10p; 0 68PF, 
1391 11íF. 17pr 1 5pF. 28p; 2 2pF. 2Sp. 
MULLARD POLYESTER CAPACITORS C298 SERIES 
400V. O.001uF. 0.001 uF. O 0022uF. O 0033uF 0.0047uF, 0.0068uF. 0.01 uF, 
0.015.F. 0022aF, 0.033uF, 4p; 0 047 uF, 006BuF. 01 uF, Sp; 0 15uF. Sp; 
0.22uF, lop; 0 33.F. 15p; 0 47.4. 15p. 
160V. 0.01 uF, 0.015.F. 0.022uF. O 047 uF, 0.068uF. 4p; 0.1 uF. Sp; 0.15aF. Sp; 
0.22oF, 7p; 0.33uF, Sp; 0.47uP. lop; 0 BBuF. 14p; 1 uF. 17p. 
MINIATURE CERAMIC PLATE CAPACITORS 
50V (pF) 22. 27. 33. 39. 47. 56. 68. 82. 100 .120.150.180,220.270,330.390. 
470. 560. 680. 820 1 K 1 K 5 2K2. 3K3. 417, 61(8. 5.F) 0 01.0 015.0 022.0 033. 
0047, 21/2p each 0 t. 30V Sp. 
POLYSTYRENE CAPACITORS 150V 5% 
IpP) 10. 15. 22. 33. 47, 68. 100. 150. 220. 330. 470. 680. 1000. 1500. 2200, 3300. 4700 
6600, 10000. 4y.. 

W Type Range 1-99 100-499 500-999 1000+ Sue mm 
Ve CF 12-IM 1 090 085 080 2 4 x 7 5 
IA CF 22-2M21 090 085 080 3 9x 10 5 
% 'MF 10 -2M72 17 14 12 3.7 
1/2 MF 10 -2M22 16 13 11 420108 
1 MF 10-10M 3 198 181 165 66013 

2 MF 1O10M 4 5 352 308 275 8x175 
IPrrce HI pence each; 
VALUES AVAILABLE - El 2 Series only Net price above 1001 

MULTIMETER 94324 
34 Ranges High sensitivory 
20.0000Vott Overload ar 

te 

cted. - 
1200e 

in 

ranges 
Vac-- 3 -900V in 8 ranges 
141- 006 -3d in 6 ranges 
lac- 03 - -3A in 5 ranges 

Resistance -250- 5M0 in 5 ranges 

Accuracy-dc and R -2' %of f S.D 
ac and db -4% F. SO 

Sire- 167 x 98 x 83mm ti 
Supplied complete wlh storage case. ten leads. soin- 
diode and battery PRICE E10.64 net i. P 5 P 50p 041 t4 

PRESET SKELETON POTENTIOMETERS 
MINIATURE 025W Vertical or horizontal 7p each 1 K. 2K2. 
4K7. 10K. etc.. up to 1M 0 
SUR-MIN 0 05W Vertical. 100 O to 220K 0 7p each 

ALL STORE SUBJECT TO AVAILABILITY 

.111 
aka e.ah e.... 

B. H. COMPONENT FACTORS LTD. 
Ministate Mallard Elxeplylies 
1 OpF 63V 7p 88pF 63V 
1 5pF 63V 7p 100pF IOV 

2 2p 63V 7p 10opF 25V 
3.3pF 63V 1p 10opF 63V 
4.0pF 40V 7p 150pF 18V 
4JpF63V 7p 150pF63V 
68pF 83V 7p 220pF 6-4V 
10pF 16V 7p 220pF IOV 
IOpF 25V 7p 2209F 18V 
I OpF 63V 7p 220pF 63V 
158F 18V IP 330pF 16V 
15pF 63V 7p 330pf 63V 
16pF 40V, 7p COO 64V 
22pF 15V 7p 470pF 40V 
22pF63V 7p 680pF 16V 
32pF 10V 7p 680 F 40V 
33F 18V 71/ 10000 16V 
33ÿF 40V ip 10000 25V 
47pF IOV 7p 1500064V 
47pF 25V 7p 1500pF 16V 
47pF 63V 8p 240pF 10V 

68pF I6V 7p 3300pF64V 

14p 
7p 
1p 

17p 

17p 
7p 
7p 

Bp 
25p 

28p 
8p 

25p 
í7p 
28p 
25p 
28p 
í7p 
28p 
28p 
26p 

VIROBOAHD 01 015 
45p 45p 

41p 30p 
3%x5" 51p 53p 
3'4x3%" 45p 45p 
2'1x1" alp lop 
21+5" (Plaint 22p 
2'1x3'4" Piani 20p 
5x3 %" (Plain) 37p 
Insertion tool 87p 87p 
Track cutter 68p 88p 
Pons. Pkt 25 2Sp 25p 

TRANSISTORS 
AC127 13p BC212L 24p 
AC128 13p BC213L 22p 
BC107 18p BC214L 12p 
BC108 12p 0C44 12p 
BC109 13p OC71 13p 
BC148 17p OC81 13p 
BC149 29p 0C1 70 13p 
BC182L 34p 71543 45p 
BC183L 13p 2N292613p 
BC184L 14p 2N3702 14p 

SPECIAL OFFER 

10E12 1/8W resistor kit 
£4.00 net 
(+ 15% VAT) 

Offer ends 30th January 

(W.W.), LEIGHTON ELECTRONICS CENTRE, 
59 NORTH STREET, LEIGHTON BUZZARD 
LU7 7EG. Tel. Leighton Buzzard 2316 (Std. Code 
05253). 

POTENTIOMETERS 
Carbon track 5K 12 to 2M L2 log or lin and 1K lin) Single. 17 Yip. Dual Gang 48p. Log single with 
switch 28p. Slider pots. 60mrn, 5K to 500K log ór lin. 45p. Dual 55p. Knob 10p. 

DIODES 
54001 64p 
N4002 7 -p 
N4003 9p 
N4004 9p 
54005 12p 
54006 14p 
5914 7p Ì 100 

10p 
)A5 42p 
]A47 9p 
)ABI llp 
)0200 Bp 

PLUGS 
Din 2 Pin 

3 Pin 
SPin 180 
Sid Jack 
2 5mm all 
Phono 
SOCKETS 
Din 2 Rn 

3 Pin 
5 Pin 180 
Sid Jack 
2 5mm Jack 
Phono 

ELECTROLYTIC CAPICITORS Tubular and Large Cans 
12p IpFM 125. 225 4 25 47'10. 5'25, 825. 10 10. 1050 16 25, 22 67. 
130 25/25 25'50 3125 50 25 10010. 10025 7p. 50 50. Op. 10050 
IBp 200125 10p. 250 50. 18p. 50010. 10p. 50025. 17p. 500 50. 25p. 
20p 100010. 17p- 1000.25, 25p. 1000:50. 40p. 200010.20p. 1000100 E110, 
13p 2000 25 35p. 20001100. E1.20. 25170/25. 38p. 2500'50.689.500025 69p. 
7p 5000.50. E120. 

10p 
top 
129 

111-VOLT: 47350. 20p. 8/350 23p. 100101 20p. 16350. 35p. 16450. 38p. 
32'350.38p. 50/250. 27p. 100:250.40p. 
METALLISEO PAPER CAPACITORS 

lap 250V 0.05pF. 0 1pF. Sp 0 25. 6p. 0 5pF 7'p. 1pF. 9p. 500V 
13p 0025 0.05 69 01, 69 0.25 73p. 05. Sp. 1000V 001 12p, 0022 
7p 13p. 0047.0 I. 19p. 0 22, 211p. 047.38p. 

LEIGHTON ELECTRONICS CENT+ _. 
Our New Electron) Centre is now open in Leighton Buzzard and all 
allers are welcome. As well as our normal stock of over 3.000 
products, we have larga range of surplus bargains and calcul 
etc. Open sin days 0- 12.30. 1.30 -5 p.m. 

MULTIMETER 04323 
22 Ranges plus AF IF Oseigetor 
20 0000 Volt 
Vdc - 0 5 1000V in 7 ranges 

Vac 2 5- 1000V in 6 ranges 
Idc - 0 05 -500mA in 5 ranges 
Revamps-50-1M O in 4 ranges 
Accuracy-5% of F.S.O. 

OSCILLATOR -1 KHa and 
465KHr iA, M I at apptoe 1 Volt 
Sue 160 ; 97 x 4omm 
Supplied complete with carrying case lest leads and 

Salim PRICE n.64 nel r P 5 P 50p U4323 

MU FIMETER 04341 
27 Ranges plus Trans, for Tester. 
16.7000Nolt Dvedoa protected 
Vdc -03 - 900V in 8 ranges 

Vac -1 5 -750V in 6 anges 

Idc- -006- -800mÁ in 5 ranges 
lac -0.3. 300mA m ranges. 

Resistance - 2Kó -2M0 in 

4 ranges Accuracy- dc -2i% 
ac -4% of F SO 
Irfe -10 -350 in 2 ranges 
Sue-115x 215 . 90mm 
Complete with steel carrying case, lest leads. and 

battery PRICE E11.88 net ' P 6 P 50p U4341 

NEW CAPACITOR KITS 
C280 Kit PC Mounting polyester 250V 5 of each value 0 01. 0 022 

0.047. 0.1. 0229E 2 of 0.47, 1 pF [1.40 net 
C296 Ktt Tubular polyester, 400V 5 of each value 001. 0022.0047.01. 

S 22pF 2 of 0.47pF [1.40 net 
Ceramic Kit - square plaquette 50V 5 of each value 22, 33. 47. 100, 220. 

330 470. 1000pF. 2200, 4700pF, 0.10 [1.40 net 
250V Paper Kit - Tubular metal case 3 of each value 0 05. 0 1. 0 25, 0 5 

IpF [1.00 net 
500V Paper Kit -Tubular metal case 3 of each value 0025. 005. 01. 

0 025 0.5pF [1.00 net 
1000V Paper Kit- Tubular metal case 3 at each value 0 01. 0 -025, 005. 

O.IpF [1.20 net. 

HAVE 
YOU 
GOT 
YOURS? 

66 PAGES 
3000 ITEMS 

n4600 PICTURES 
YOUR 

COMPLETE 

ELECTRONIC 

STORES 

MAIL 

ORDER 

AND 

SHOP 

CATALOGUE NO. 4A 
FULLY 
ILLUSTRATED 

COMPLETE WITH 
DISCOUNT 
VOUCHERS o 
WORTH 20p Post Free 

16 DISCOUNTS 
A ALL NEW 

STOCK 
* SATISFACTION 

GUARANTEE 
* DEPENDABLE 

SERVICE 
Please send S SE for suppleeenl ko I 
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iou ve asked 
orit! 

Time and again we are asked for reprints 
of Wireless World constructional 

projects: tape, disc, radio, amplifiers, 
speakers, headphones. Demand 

continues long after copies are out of 
print. To meet the situation we have 

collected fifteen of the most sought after 
designs and put them in one inexpensive 
book. And we've updated specifications 

where necessary to include new 
components which have become 

available. A complete range of 
instruments is presented, from the 

Stuart tape recorder and Nelson -Jones 
f.m. tuner, through the Bailey, Blomley 

and Linsley Hood amplifiers, to the 
Bailey and Baxandall loudspeakers 

- some of which have been accepted as 
standard in the industry. 

high fidelity 
designs 

it from newsagents and bookshops 
or £t.35 (inclusive) by post from the publishers. 

A book from 

Wi reless World 

whims world 
AM0111110NOW 011.41140 

r- 
To: General Sales Department, Room 11, Dorset House, 
Stamford Street, London, SEI 9LU 

Please send me copy copies of High Fidelity Designs 

at £1.35 inclusive. I enclose remittance value 
payable to IPC Business Press Ltd.). 

NAME 
please print; 

ADDRESS 

company registered in England N,s. 6-^ t fig 
Regd. office; Dorset House. Stamford Street, London SEt 9L1 
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$IAVE 1E1,000pa 
PER ENGINEER 

s with TM/S 800K 
*With the Colour Faults Guide system of rapid, on- the -spot diagnosis 
of colour set faults the originating firm, Colour Vision Rentals Ltd, 
reported savings of the order of well over £1 ,000 per engineer per 
year. 

HOW IT IS DONE ... A tabulated index of fault symptons and the 
most common circuit troubles causing them quickly enables the 
engineer in the customer's home to locate the cause of the 
breakdown and the panel or assembly in which it has occurred. He 
can then change the panel (etc) on the spot from his van stock and 
return the faulty item for repair subsequently, and return to stock. The 
originating firm calculates that an average of about 3 hours a week 
per engineer is saved, plus an average of one workshop uplift less per 
engineer - hence the £1,000 -plus per year saving. 

The Colour Faults Guides, E R T's top innovation of 1974-5, covering 
14 widely used chassis, are now collected in book form for sale at 
£1.70 inclusive per issue. 

CAN YOU AFFORD YOUR MEN NOT TO HAVE A COPY WITH THEM 
ON EVERY JOB? 

The fourteen chassis covered in the book comprise:- Decca 30 series; 
GEC 2210 series; GEC Hybrid 2040 series; Hitachi range - CAP 
160, CEP 180, CNP 190; ITT CVC5; Philips G8; Pye CT200 series, 
Pye 691 -697; Rank R I A823/A; Thorn C E 3000 & 3500; Thorn 
(BRC) 8000/8500 series; Bang & Olufsen 39 series - Beovision 
3500, 3600, 400, 600; Skantic - all models except earlier 22in. 
hybrid. 

Order Coupon 
To General Sales Dept.. Room 1 1 , ERT, Dorset House, Stamford St 
London SE1 9LU 

Please send me copy /copies of Colour Faults Guide at 
E1 65 inclusive. 
I enclose remittance value E (Cheques payable to IPC Business 
Press Ltd.) ' 

Name (please print) 

Address 

Company regd. in England No. 677128 
Regd. office: Dorset House, Stamford St., 
London SE1 9LU 

NIENI 

-a 

OUR ALL SINGING, ALL DANCING MODEL 

'Coppela"' - shown on " "Tornor- 
row's World'" by master puppeteer 
Martin Granger. 

FLIGHT LINK CONTROL LTD. 
01 -570 4065 

You're a professional puppeteer, and you need a 16 function radio control system, 
including miniature proportional servos, for a self- contained puppet? 

CONTACT FLIGHT LINK! 
You need 200 precise reliable long life dual axis joystick controllers every month, 
starting next month? CONTACT FLIGHT LINK! 

You're a Hi -Fi specialist building a music room for an Arab Sheik -- and you want a 

one -off remote control system? CONTACT FLIGHT LINK! 
You're building a 30 foot dia. demonstration model of a new airship and you want a 

radio control system in 14 days? CONTACT FLIGHT LINK 

You're planning a submersible reconnaisance vehicle for the North Sea, and you want 
joystick controllers, plus 30 -way analogue multiplex system to send all the controls along 
one conductor? CONTACT FLIGHT LINK! 

You're planning a 12-boat coin -operated radio control attraction for a seaside promenade 
and you want a GPO approved system? CONTACT FLIGHT LINK! 

Your Middle East customer requires radio -controlled target drones? 
CONTACT FLIGHT LINK! 

Your ship hull model requires control and telemetry equipment? 
CONTACT FLIGHT LINK! 

You need to speed control a 48v Y2hp D.0 motor from 
reverse through stop to full ahead? CONTACT - 
FLIGHT LINK! 

We have 12 years experience of remote control equipment of all kinds. Our standard products include 
joysticks, miniature DC servos, 2 to 30 way multiplex systems (radio and cable), motor speed controllers, 
high quality RF links, etc., and we are happy to supply anything from one transistor to a complete 
system costing many thousands of pounds. Whatever your problem in control systems -- ask us to solve 
it for you quickly at surprisingly low cost. Don't write for standard literature -- our products are so varied 
there isn't much. Ring us! 

FLIGHT LINK CONTROL LTD -, BRISTOW WORKS 
BRISTOW ROAD, HOUNSLOW, MIDDX. 01 -570 4065 
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Our noise reducer is something to 
shout about! 

115 

Wireless World Dolby noise reducer 
Complete kits for the Wire less World 
Dolby B noise reducer are available 
through the address given below. 
The two -channel design features: 

a weighted noise reduction of 9dB 

switching for both encoding 
(low -level h.f. compression) and 
decoding 
a switchable f.m. stereo multiplex 
and bias filter 
provision for decoding Dolby f.m. 
radio transmissions (as in USA) 

no equipment needed for align- 
ment 

suitability for both open -reel and 
cassette tape machines 

check tape switch for encoded 
monitoring in three -head machi- 
nes 

The kit includes. 
-complete set of components for a 

stereo processor 
-regulated power supply compon- 

ents 
-board -mounted DIN sockets and 

push- button switches 
-fibreglass board designed for 

minimum wiring 
-solid mahogany cabinet, chassis, 

two meters, front panel, knobs, 
mounting screws and nuts. 

Price is £43 inclusive. 

A single -channel printed -circui 
board, with f.e.t. costs £2.50 of 
£8.63 with all components inclusive 
(excluding edge connector, £1.37 
extra). Selected field -effect transis- 
tors cost 68p each inclusive, £1.20 
for two and £2.20 for four. 

DOLBY KIT ORDER FORM 

Calibration tapes are available, 
costing £1 .94 inclusive for 9.5cm / s 

open -reel use and for cassette 
(specify which). 

Send cash with order. 
making cheques payable to 
lPC Business Press Ltd, to: 

Wireless World noise reducer 
General sales department 
Room 11, Dorset House 
Stamford Street 
London SE1 9LU 

Please supply me with the complete Wireless World kit for a Dolby noise reducer. 

I enclose remittance value £43.00 inclusive n 

Name 

Address 

Additional items required 

I enclose remittance value £ payable to I.P C. Business Press Ltd. 
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RST VALVE MAIL ORDER CO. 
16a Wellfield Rd., London, SW16 2BS 
Tel: 01 -677 2424 Telex: 946 708. 

VALVES 
AZ4I 0.70 
CBL31 1.40 
CL33 160 
CY31 060 
DAF91 0.10 
DAF96 0.60 
DCC 90 1.36 
DF91 0.40 
DF96 010 
DK9I 0.60 
DK92 1.00 
DK 96 0.76 
DL92 050 
DL94 0.41 
DL96 0.65 
DM70 070 
DY86/7 046 
DY802 0.47 
EA BC80 

0.31 
EAF42 070 
EA F801 

075 
EBC33 1.00 
EBC4I 0.76 
EBC81 0.40 
EBF80 0.40 
EBF83 040 
EBF89 032 
EBL31 2.00 
ECC40 1.00 
ECC81 0.46 
ECC82 030 
ECC83 0.35 
ECC85 0.46 
ECC88 0.60 
ECF80 0.46 
EC 102 0.46 

ECH42 ON 

EC1{{gg3 060 
ECH84 0.60 
ECL80 010 
ECL82 042 
ECL86 0.56 
ECLL800 

3.50 
EF37A 1.30 
EF39 1.26 
EF41 0.76 
EF55 110 
EF80 0.36 
EF85 0.45 
EF86 060 
EF89 0.36 
EF91 040 
EF92 0.60 
EF98 010 
EF183 0.40 
EF184 040 
EH90 0.00 
EL33 2.50 
EL34 070 
EL37 2.50 
EL41 0.10 
EL42 1.16 
EL84 0.35 
EL91 1.00 
EL95 0.10' 
EL360 1.60 
ELL80 2.00 
ÉM80 0.66 
ËMB Ì 0.00 
EY51. 046 
pia-6 E 0.46 
FZ40 ¢w 
EZ41 0.76 

EZ80 030 
EZ81 0.31 
EZ90 0.45 
GY501 0.10 
GZ30 0./B 
GZ32 0.66 
GZ34 0.16 
H63 0.50 
H L4 I DD 

070 
HN309 1.60 
KT81. 3.00 
KT66 2.66. 
KT81 (7C5) 

1.30 
KT88 3.26 
KTW61 1.60 
KTW621.60 
N78 3.50 
0A2 0.45 
OB2 0.45 
OZ4 0.55 
PC86 0.65 
PC88 0.65 
PC900 0.55 
PCC84 0.45 
PCC89 0.55 
PCC 1890.85' 
PCF80 0.40; 
PCF86 066' 
PC F8010.60 
PCF8020.65 
PC F8050.10 
PCF806050 
PCF8081.00 
PCL82 0.45 
PCL83 0.70 
PCL84 0.50 
PCL85 0./0 
PCL86 050 
PD500 110 

PEN4SDD 
0.75 

PFL200 0.70 
PL36 0.03 
PL38 1.26 
PL81 0.66 
PL82 0.60 
PL83 0.80 
PL84 0.60 
PL500 0.86 
PL504 015 
PLS08 010 
PL509 1.66 

PL802 12.W 
PY32 Q03 
PY33 0.13 
PY81/800 

0.50 
PY82 0.46 
PY83 0.60 
PY500 1.10 
PY801 0.56 
SP41 3.00 
SP61 0.06 
T41 1.00 
U25 1.00 
U26 0.16 
U 191 0.76 
U404 0.76 
U801 1.11 
UABC80 

0.40 
UAF42 0.75 
UBC4I 0.80 
UBF80 0.50 
UBF89 0.60 
UCC85 0.60 
UCH42 0.80 
UCH81 0.50 
UCL82 0.40 

UCL83 070 
ÚF41 0.75 
UF89 010 
UL4I 0.86 
ÚL84 0.60 
UY4I 0.66 
UY85 0.46 
VP4B 1.26 
VR75/30 

0.56 
VR 105/30 

VR 150/30 

Y63 145 2 
IRS 0.60 
Iss 0.40 
IT4 0.40 
3S4 0.50 
3V4 0.86 
5R4GY 100 
5U4G 0.56 
5V4G 0.60 
5Y3GT 0.05 
5Z4G 086 
6/30L2 0.80 
6AL5 0.30 
6AQ5 050 
6AS7G 1.00 
6AT6 080 
6AU6 040 
6AV6 0.50 
6ßA6 0.30 
6ßE6 0.46 
6BH6 076 
6516 0.76 
68 7A 0.55 
6BR 7 1.20 
6ßW6 1.00 
6ßW7 1.00 
6C4, 0.40 

6CD6G 1.00 
6C H6 1.60 
6E5GT 0.76 
6F23 0.90 
6J5G 0.46 
6J5GT 0.66 
617GT 0.45 
6K6GT 0.00 
6K7GT 0.36 
6K8GT 0.60 
6P25 2.50 
607GT 0.43 
6SG 7 0.50 
6SJ 7GT 030 
6SL 7GT 

0.66 
6SN7GT 

0.56 
6U4GT 076 
6115G 1.60 
6V6GT 050 
6X4 0.46 
6X5GT/G 

0.66 
7B6 010 
7B7 0.80 
7C5 1.30 
7C6 100 
7H7 0.10 
7S7 2.26 
744 ON 
2AC6 0.00 
2AD6 0.80 
2AE6 0.76 
2AT6 0.46 
2AT7 045 
2A U6 0.60 
2AU7 031 
2AX7 0.31 
28A6 0.60 
28E6 0.110 

12ßH7 0.80 
30C15 1.00 
30C 17 1.00 
30C18 000 
30F5 1.00 
30FL1 1.00 
30FL141.00 
30L15 0.95 
30LI7 0.85 
30P12 1.00 
30P19 0.95 
30PL1 095 
30PL13 1.10 
30PL14 1.10 
35L601010 
35W4 0.80 
35Z3 0.80 
35Z4GT 0.70 
SOCS 0.70 
50CD6G 

1.20 
80 0.75 
807 1.00 
6080 2.50 
6146 3,00 

TUBES 
2BPI 4.00 
3BP1 4.50 
3DPIA 400 
3EG1 1100 
3FP7 2.00 
3GP1 _6.00 WI BIM 
SCPI 6.00 
88D 16.00 
C4429 27.50 
OGb5 12.00 
VCR138 

1000 
VCR 139A 

8.00 

TRANSISTORS 
AA119 07 
AAZ13 0. 
AAZIS 0. 
AC107 0.61 
AC126 0.25 
AC127 0.26 
AC128 0.16 
AC 176 0.25 
AC 187 021 
AC 188 0.20 
ACY21 0.35 
ACY39 0.71 
AD140 0.50 
AD149 0.50 
ADI61 0.44 
AD162 0.44 
APSIS 0.25 
AFI16 0.26 
AF117 0.24 
AFI86 0.48 
AF239 044 
ASY27 0.33 
ASY28 0.26 
BA102 0.26 
BA115 0.10 
BC 107 0.14 
BC 108 0.13 
BC109 0.14 
BCI13 0.16 
BCII7 0.21 
BC 143 0.30 
BC 147 010 
BC148 0.8 
BC169C 0.15 
BC 162 0.12 
BC 182L 0.12 
BC184L 0.13 

& ICs 
13E179 0.33 

2 BF180 0.38 
0 BF181 0.36 

BF194 0.10 
BF193 0.13 
BF197 0.16 
BF200 0.32 
BF561 0.26 
BFS98 028 
BFW IO 0.01 
BFX29 020 
BFX88 0.24 
BFY50 0.21 
BFYSI 0.20 

BFY52 020 
BRI00 0,40 
84100 0.27 
BY126 0.14 
BY127 012 
BZX6I series 

0.20 
BZY88 series 

0.10 
CRSI-OS 0.35 
CRSI40. 0.60 
CRS3 0.40 
CßS3.40 g, 
MJE340 
M1E370 0.68 
M1E520 013 
M1E2955 1.27 
M1E3055 0.77 
MPF102 0.40 
MPF103 0.38 
MPF104 035 
MPF105 .0.38 
NKT404 1.00 

0C42 0.40 
0C44 0.20 
0C45 0.20 
007I 0.28 
0072 028 
0076 0.30 
OC77 0.64 
OC81 025 
OCBID 0.21 
OC81Z 0.41 
0083 0.16 
OC140 0.14 
OC170 0.30 
OC171 020 
0C200 
0C201 110 
0C202 1.00 
OC203 
OCP71 1275 0 
ORPI2 0.50 
ORP60 0.66 
TIC44 0.21 
TIC226D 1.50 
TIL209 0.20 
ZTX107 0.12 
ZTXI08 0.10 

013 ZTX300 
TX 014 

ZTX302 0.1/ 
ZTX304 0.24 
ZTX500 0.13 
ZTX501 0.16 
ZTX503 
ZTX53I 06 
ZTXS50 0.18, 

1N914 0.01 
1N4001 0. 

2N696 0.16 
24697 0.15 
24706 0.12 
2N706A 0.12 
241131 026 
241132 0.24 
241302 111 
241303 0.11 
2141304 021 
241305 022 
2611306 028 
241307 0.25 
241308 0.21 
2N1309 030 
241613 0.21 
241614 0.45 
242147 078 
2N2160 0.75 
2N2369A 0.18 
2N2646 0.60 
242904 0.20 
2N2904A 0.26 
242905 0.32 
242905A 0.26 
242906 0.20 
242926 0.12 
243053 0.11 
243055 0.46 
243525 0111 

2143614 086 
243615 0.86 
243702 0.11 
2N3703 0.12 
243704 014 
243705 0.16 
243706 0.11 
243707 0.13 
243708 0.07 
243709 0.10 

244289 0.30 

34141 0.81 
40360 0.40 
40361 0.46 
40362 0.40 
40430 016 
SN 7400 0,10 
SN 7401 0.18 
SN7402 0.18 
SN7403 0.18 
SN 7404 020 
SN7405 0.22 
SN7406 042 
SN7407 0,42 
5147408 0.28 
SN 7409 0.26 
SN7410 0.18 
SN7411 0.25 
SN7412 0.30 
SN7413 0.38 
SN7416 0.36 
SN7417 0.30 
SN 7420 0.18 
SN 7422 0.25 
SN7423 0.37 

SN7427 0.37 
SN7428 0.40 
SN7430 0.16 
SN7432 0.37 
SN7433 0.37 
SN7437 0.37 
SN7438 0.37 
SN 7440 0.22 
SN744IAN 

0.92 
SN7442 0.79 

-SN7450 018 
SN7451 0.16 

SN7476 0.45 
SN7480 0.00 
547482 0.87 
54 7483 1,10 
SN7484 1.00 
S47486 0.47 
547490 0.55 
SN749IAN 

1.00 
SN7492 0.70 
SN7493 0.70 
SN7494 010 
SN7495 0.00 
S47496 0.96 
S147497 317 
S474100 1.89 
SN74107 0.45 
SN74110 068 
SN741II 0.813 
SN74118 0.90 
SN74119 1.68, 
SN74121 0.50 
5474122 070 
5474123 1.00 
SN74141 0.90 
SN74145 1.26 
SN74150 1.75 
SN74151 1.00 
S6174154 2.00 
5474155 1.00 
SN74156 1.00 
SN74157 0.96 
SN74170 212 
SN74174 1.57 
SN74175 1.10 
SN74176 1.28 
SN74190 2.00 
SN74191 2.00 
SN74192 2.00 

BCY32 0.05 OAS 072 
BCY33 0.30 OA10 0.40 
BCY34 0.45 0A79 010 
BCY70 0.18 OA81 0.10 
BCY71 022 OA91 0.7 
BCY72 OAS 0A200 0.08 
BCZ I I 085 0A202 0.06 
BD121 1.00 OC16 1.00 
BDI24 0.85 0C20 200 
B0131 042 0C23 1.25 
BD132 0. 0.40 
8E115 0.20 0C28 0.66 
BF167 0.25 OC15 055 
BF173 0.28 OC 36 060 

144002 0.7 
1N4003 0.1 
1N4004 as 
1N4005 0.10 
144006 012 
1144007 012 
144009 0.0/ 
144148 0.01 
15131 0.13 
IS921 0.07 
IS2033 0.20 
1S2051A 0.20 
IS2100A 0.20 
iS3010 0.25 

243710 111 
2N3711 0.11 
243819 030 
2N3820 050 
2N3823 010 
243903 0.16 
2143904 020 
2N3905 026 
243906 0.25 
244058 0.15 
244059 0.10 
2N4060 013 
244061 0.13 
244062. 0.14 

SN7453 0.10 
SN7454 0.16 
SN7460 0.18 
SN7470 0.36 
SN7472 038 
$N7471 041 
SN7474 0.42 
SN7475 0.59 

SN74193 2.00 
SN74194 1.30 
SN74195 110 
SN74196 120 
5474197 1.20 
SN74198 2.77 
SN74199 2.52 

DIL 14 pin 15p 
SOCKETS 16 pin 17p 

INDUSTRIAL VALVES 6060 
6061 

CV131 
CV132 

CV3986 
C V3988 

EF54 
EF55 

OD3 
003 

B3GT 5B'255M 705A 6062 CV133 C V 3991 EF804 OZ4 
B24 5B/256M 71SA 6063 CV 135 CV3998 EFP60 
ß35A 5B/257M 715B 6064 CV 136 CV4001 EL91 

.OZ4A 

ß63A 5C22 723A/I3 6065 CV 137 C44002 EN30 PTI 5 

421 
42113 
N23ß 

5D21 
5R4GY 
51.14013 

725A 

801 

6067 
6072 
6073 

CV 138 
CV140 
CV144 

CV4003 
C44004 
C44005 

EN31 
EN32 
EN91 

A240 
A24003 

N23CR 523 
805 

6074 CV160 CV4006 ESU74 A2404 
X2A 5240 6080 CV173 CV4007 ESU76 A2406 
X20 807 6097C CV 187 CV4008 ESU77 A2407 

6AF4A 808 6130 CV 188 CV4009 B3/300 
2A3 6A K5 811 6136 CV 190 CV4010 F6057 B35750 
2ASIS 6A M5 811A 6189 C V 220 C44011 F6060 B4 1100 
2C26A 6AM6 812A 6197 CV26I CV4012 F6061 F41 
2C34 6AN5 813 6201 CV273 CV4013 F6063 F45 
2C39A 6AN8 815 6202 C V 284 CV4014 FX219 V02-6 
2C43 6AR5 828 6203 C V 286 CV4015 FX225 403 10 
2021 6AS6 8290 6205 CV287 CV4016 FX227 403 20 
2D21W 6AU4GTA 830B 6360 C43 IS CV4017 403 20A 
2E26 6AUSGT 860 6442 CV329 CV4018 GI/371K QQV04 
2131 6AU6 866 6463 CV337 CV4019 G120/IB 4S 
2333 6AVSGTA 866A 6550 CV342 C V 4020 G 150/20 406-40 40A 
2150 6AW8A 866E 6807 CV345 CV4022 G 180/2M S70/20 
2154 
2156A 
2K25 

6AX5GT 
684G 
6BA8A 

872A 
88IR 
891R 

6923 
6939 

CV354 
CV359 
CV360 

CV4023 
CV4024 
C V 4025 

G240/2D 

G00/IK 4 

S7S/20 
S73/40 
575/60 

2K26 6BK4 7193 CV37I C44028 GT IC 583/3 
2 K28 
2K45 

6BK7A 
68L7GTA 

954 
955 

7203 
7360 

CV372 
CV378 

CV4033 
CV403S 

GTR 120W 
GTR I50MS 

592/10 
S95/10 

2X2A 6BN6 956 7586 CV391 CV4038 GU 18 5105/45 

3A/107A 
3A /I08A 

6BR7 
6857 
68X7GT 

957 

1625 
8013 
ß02.5A 

CV395 
CV397 
CV428 

CV4039 
C44040 
CV4056 

GU20/2I 
GU50 
GXUI 

S150/40 
5150/45 
S150/80 

3A /108B 6BZ6 CV434 CV4059 KT66 51200 
3A/I09B 6CB6 2050 9001 CV447 CV4060 KT67 S1202 
3A/ 110A 
3A/110B 

6CH6 
6CL6 

2050W 
2051 

9002 
9003 

CV449 
CV466 

C44062 
C44063 

KT88 151203 
S1205 

3A/1461 6CW4 9004 CV469 CV4064 M8079 U37 
3A/167M 
SAS 

6DK6 
6DQ6B 

4003A 
4212E or H 

9005 
9006 

CV488 
CV49I 

CV4079 
C V 4501 

M8080 
M8081 

40.1_12 
404-7 

3 B/240M 
3B/241M 
3824 

6EA8 
6F33 
6H61metal) 

4242A 
43I3C 
4328A 

1320IA 
CV492 
CV493 
CV717 

C44502 
CV4503 
C44504 

M8082 
M8083 
M8091 

v05/5 
V0620 
43-125A 

3828 6K 7GT 4687 A1834 CV808 CV4507 M8096 44-250A 
3829 6U8A 5544 A 2087 C41072 CV4508 M8097 Y4.400A 
3C22 6V6GT 5545 Á2I34 C41076 CV5060 M8098 
3C23 A2293 CV 1092 CV6004 M8100 
3C24/240 1E3 5642 A2426 CV1219 C 46008 M8136 RÌ77 
3C45 1E13 5644 A252I CV 1343 CV6045 M8137 RI8 
3CXIOOA5 2AY7 5651 A 2900 C41475 M8140 
3E29 2B4A 5670 ACT6 CV 1476 DA30 M8141 SIIE12 
3J /121E 2BY7A 5672 ACTS C1/1477 DA41 M8142 S130 
31'160F 2E1 5676 C41478 DA42 M8144 S 1 30P 
311170E 2E14 5687 BIC IE C V 1794 DA 100 M8149 STV 280/40 
3Q 150E 3E1 5696 8590 CV 1480 DET22 M8157 STV 280/80 
310/195E 2807 5702 ßS156 CV1481 M8161 SU41 
384 29C1 5718 BT5 C V 1482 E55L M8162 SU42 
34/3408 53KU 5719 8135 C41787 E8OCC M8163 
3V/390A 7501 5725' ßT45 C41832 E80FC M8167 TDO3 10 
34/390B 75C1 6AS6W 8179 CV1833 080F M8179 ITIS 

83A1 5726 BT63 C41835 E8OL M8190 TT21 
4 125A 85A 6ALSW C41994 E8OT M8196 TTRS I MIt 
4 250A 85A2 5727- CIC CV2000 ERICC M8204 TZ40 
4 400A 90AG 2D21W CV2131 E8 IL M8212 
4832 90AV 5749 CVS CV2154 E82CC M8214 
4C35 5750 CV25 CV2155 E83CC M8223 U19 
4C X2500 9ÓCt7 5751 CV26 CV2160 ESSE M8224 U27 
4E27 90C4 5802 CV28 CV2179 E88CC M8225 
4150 95A 5814 CV31 C V 2235 E9OCC M8232 V LS631 
4152 5823 CV32 CV2237 E9OL M8237 
4152A 5ÓB2 5840 CV45 CV2238 E91 H M8245 Z300T 
4J53 5083 5963 CV53 CV2253 E92CC ME1400 Z759 
4X150A S0C1 5965 CV73 CV2289 E 180CC ME 1401 Z803U 
4X15013 

5ÓC3 
6005/ CV74 CV2520 EA50 

4X25013 6AQ5W CV85 CV2522 EA52 0A2 
50C4 6021 CVII8 CV2721 EA76 OAS 

58/251M 
cN 2i2M 328 

250TH 6057 CV121 
6058 CV124 

C V 2901 
CV3523 

ECC35 
ECF804 

OA4G 
OB_ 

50 _54M 129 6059 CV1I'S CV1ìl_i/ EF50 OB3 

VAT 
VALVES & 

TRANSISTORS 25% 
INTEGRATED 
CIRCUITS 8% 

THIS MONTH'S 
'OSCILLOSCOPE TUBES 

TYPE DG 7 -5. VCR 139A, CV 1 526 
Price £8.00 P & p 25p add WIT 

SPECIAL OFFER 
Terms of Business: Mon. to Sat. Open for callers 9 a.m. to 5 p.m. Closed Sat. 1 p.m. to 3 p.m. Express postage 1 2p for one valve; 2p each additional valve. Express postage: 1 2p per 
order for transistors. (Full valve availability list on request, S.A.E.). Prices corree when going to press. This applies to the U.K. 

PDP 11 /05, 8k store, M792 ROM, TTY 
interface. These machines having had very little 
use: £1500, including maintenance software and 
all documentation. 
DATA DYNAMICS ASR 33 TELETYPE for 20mA 
or 60mA current loop operation and with reader 
control mod. With less than 300 hours on the 
clock, £375 (or £250 if purchased with a PDP 
1 1 /05). 
MEMODYNE Model 1 73 Incremental Digital 
Cassette Recorder. Parallel TTL interface. New; 
£250. 

PERTEC Model 8650 9 -track 1600 c.p.i. mag- 
tape unit. Complete with all electronics and 
F649 -40 formatter. Purchased 1973 and with 
very low hours; £750 (Model 8850 also available) 
MDS 1320 LINE PRINTER, 300 I.p.m. In 
ex- demonstration condition, £675. 
FRIDEN Model 2305 FLEXOWRITER. E.I.A. 
coded. As new; £600. 

ITEL Model 1041 paper tape Selectric I / O writer. 
EBCDIC coded; £600. 

COMPUTER APPRECIATION 
CASTLE STREET, BLETCHINGLEY, SURREY RH1 4NX 

Godstone (088 384) 3106 
WW -094 FOR FURTHER DETAILS 
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Fashionable 
Leatherwear 
A Wireless World special offer 
We show four models from our new range of 
top grade leather clothing. Hand -cut by 
craftsmen, these soft, light and supple 
garments are a pleasure to wear and will give 
years of service. Items are exchangeable, 
warranted for six months under fair wear and 
tear and carry a money -back guarantee if 
returned unworn within seven days of receipt. 
They are easily cleaned at specialist cleaners - 
we will recommend one if required. This 
special price offer closes on 
31st January, 1976. 

JB 53 A stylish Norfolk jacket, fully lined and 
incorporating a number of distinctive features. 
Available in pigskin (illustrated), leather or 
suede. Colours: Pigskin - Pastel Blue, Golden 
Tan, Truffle; Leather -Golden Brown, Dark 
Brown, Maroon, Bottle Green, Dark Blue, 
Black; Suede -Pastel Blue, Beige, Avocado 
Green, Milk Chocolate Brown, Dark Brown. 

JB 265 A smart, suede -fronted cardigan, lined 
inside, twin pockets, single breasted fastening 
and featuring a detachable collar. An ideal 'all 
round' leisure garment. Colour: Dark Brown. 

JB 304 A distinctive men's full length (41in) 
sheepskin coat which is both luxurious and 
hard wearing. Leather bound, large feature 
collar, double breasted styling with leather 
buttons and vertical slit -pockets in seams. For 
the man who wants style and comfort without 
being too "trendy ". Colours: White 
Wool /Mid -Brown, 2 -tone Brown. 

JB 307 A classic sheepskin coat for men. 
Leather bound edges, twin pockets and side 
vents, inset sleeves, single breasted styling. 
Colour: 2 -tone Brown. 

SIZES: Chest measurement in inches 
Extra 

34 36 38 40 42 44 46 

PRICE CHART 34 -42 44-46 Approx. Ret. Value 
JB 53 £56.80 £59.99 £80.00- £85.00 
JB 265 £15.93 £17.37 £25.00- £27.00 
JB 304 White /M. Brown £90.59 £96.07 £130.00- £145.00 

2 -tone Brow £100.98 £107.32 
JB 307 £70.28 £75.76 £90.00- £95.00 

SPECIAL OFFER 
CATALOGUE 
We are able to supply a 
wide range of leather, 
suede, pig -skin and 
sheepskin coats, 
dresses, skirts, 
tunics, jackets, 
rugs, 
seat covers at 
preferential prices. 
Please tick box on 
order form to 
receive free 
catalogue and 
price list. 

(JB 256) 

117 

(JB 307) 

(JE 53) 

(JB 304) 

To: Wireless World Offers 
GPO Topsham, Topsham, Devon 

Please send me the following items: 

Style No. Size 

(JB 265) 

Colour Finish Price 

I enclose cheque /P.O. value £ 

Please send me your free catalogue (tick if required) 
NAME 
(please print) 
ADDRESS 

Prices include postage, packing and VAT. Chet ae or PO payable to Wireless 
World Special Offers must accompany at orders ?Dr goods. Offer applies to U.K. 
only. Allow 28 days for delivery. 
Registered in England No. 677128 and a subsidiary of Reed International Limited. 
Regd. Office: Dorset House, Stamford Street, London SEI 9LU 

1 
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Ex s - - 

to 6QeeK 
* Low cost kS Delivery * Rated up to 210 watts 
* Custom designs are our speciality 

Data on our standard ranges is available on request 

[IN ]ompn11ents Telephone: 0582 -62241 

Luton Road, Dunstable. Bedfordshire, LU5 4LJ England. 

WW-069 FOR FURTHER DETAILS 

Wireless World, January 1976 

NEW! AMERICAN STYLE CRADLE, 

TELEPHONE AMPLIFIER 

NEW IMPROVED 

MAINS NTERCO 
NO BATTERIES 

NO WIRES 

+ VAT E1.04 
Latest transistorised Telephone Amplifier 
is completely automatic with detachable 
plug -in speaker. Placing the receiver on 
to the cradle activates a switch for 
immediate two -way conversation with- 
out holding the hand -set. Many people 
can listen at a time. Increase efficiency 
in office. shop. workshop. Perfect for 
"conference" calls: leaves the users 
hands free to make notes. consult files. 
No long waiting. On /Off switch. volume 
control. Model with tape -recording 
facility E13.95 + VAT E1.12. P. & P. 70p. 
C W 10 -day price refund guarantee. 

ONLY 

£24.99 
per pair 

+ V.A. T, 06.25 
Made to British Safety and Telecommunica- 
tions Standards. The modern way of instant 
2 -way communications. Supplied with 
3-core wire. Just plug into power socket. 
Ready for use. Crystal clear communications 
from office to office. Operates over t/. -mile 
range on the same mains phase. On /off 
switch. Volume control. Useful as office 
intercom, surgery and hospitals. between 
office and warehouse. No GPO licence 
required. Full price refund if returned in 10 
days. Six months' service guarantee. P. & 
P 75p 

WEST LONDON DIRECT SUPPLIES (W/W) 
169 Kensington High Street, London W.8 

Audio Connectors 
Broadcast pattern jackfields, jackcords, plugs 
and jacks. 

Quick disconnect microphone connectors 
Amphenol (Tuchel) miniature connectors with 
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. 
90 Wardour Street 
London W1V 3LE 
01 -437 1892/3 

WW -081 FOR FURTHER DETAILS 

Now the European 
electronics industry is 
an open book 

Its the European Electronics Suppliers Guide -the only reference book of its kind you 
can buy. 

(And, in tact, the only multi -lingual, multi -national buyers guide in the electronics 
world.) 

Every feature is designed to take you fast to the name of the supplier you need. 
whatever the country, whatever the product concerned. 

Products and manufacturers are broken down into 26 distinct market sectors. Over 
600 types of products are listed, cross -referenced with over 1700 manufacturers. Principal 
Trade Associations in every country are included too. And all essential information appears 
in three languages -English. German and French. 

The price is £18.50, including post and packaging. Not much for opening up a 

continent. . , .. i Post this coupon -with your cheque- today. 

To: General Sales Dept., IPC 
Electrical -Electronic Press Ltd.. Room 11, 
Dorset House, Stamford St., London 
SE1 9LU. England. 

Please send me a copy of The European 
Electronics Suppliers Guide. I enclose 
cheque/money order for £18.50 (100 
Swiss Francs) inclusive. 

Name 

Address 

*Cheques should be made payable to IPC 
Business Press Ltd. 

Registered in England. No. 677128 
Registered Office Dorset House. Stamford 
Street. London SE1 9LU. England. 
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BI-PREPAK 
The people for component bargains 

Makers of 

tí ling uni I 
audio equipment 

119 

ORIGINATORS OF PRE -PACKED COMPONENTS IN BRITAIN - AND STILL LEADING! 

YOUR CHANCE STILL TO SAVE £12 
ON THIS MODULAR STEREO FM /AMP ASSEMBLY 

TOTAL VALUE AT 

PR CE (INC. VAT)TISED £30 
'r ALL 4 UNITS 

PURCHED 
VAT & P &P IN TU.K. £18 

''r IF YOU BUY UNITS 

STILL SAVE 
SEPARATELY YOU 

331/3% 

ORDER NOW FOR 

DELIVERY BY RETURN 

3 
SPECIAL 
OFFERS 

LM 380 AUDIO IC 
(Marked 60745). Brand 
new and to spec. 3 watts 
R M.S out With data 75p 
Three SN 7490. Brand 
new I.C. to spec decode 
counters. 3 for £1.20 (8% 
Five SN 7400 Quad 2 
input Nan gate ICs. {0p (8 %) 

SUNDRY 
P.I PAK - Approx. 170 short -lead 
semi -conductors and components. PNP, NPN. 
diodes, rectifiers. etc. on ex- computer panels 
At least 30 %. factory marked. Some data 
supplied. *50p. 
UHF 625 line tuner, rotary. £2.50. 
Rev Counter (for cam) (8 %). £1.00. 
Books by Bernard's Publications, Newnes- 
Butterworth's, etc 

1. THE FRONT END 

Ganged tuning: AFC facility. Reduc- 
tion- geared drive. 88 -108 MHz. 

Usual price inc. VAT 
£8.01 £5.34 

2. THE I.F. BOARD 
Using I.C. Designed for use with 
above front end. 

Usual price inc. VAT 
£ £6.76 4.50 

3. STEREO DECODER 
USING I.C. 

Designed for use with the above 
modules, can also be used with other - 

mono F.M. tuners. Ready aligned. 
(L.E -D. for stereo beacon available 
at 18p.) 

p Usual price inc. VAT 
£7.22 £4.82 

4.5 + 5 WATT MUSIC 
POWER I.C. AMPLIFIER 

Useful stereo power amplifier with 
good performance, at economy price 
Usual price inc. VAT 

£ £8.01 5.34 

I- 
I THE FREE CATALOGUE I 

New edition better than ever. Its I 
your's for free and well worth getting - only please send large S.A.E. with 

stamp 
I 

10p smp if we have to post it to you. 

V.A.T. - IMPORTANT 
Rates quoted in good faith in accordance with 
Customs & Excise rulings In the event of 
overpayment by customers the difference will 
be credited 

TERMS OF BUSINESS: 
VAT at 251. must be added to total value of order. except for items marked " or (8°.(. 
when VAT is to be added al e.. No VAT on overseas orders. POST & PACKING Add 

25p for UK orders except where shown otherwise. Minimum mail order acceptable - 
f I. Overseas orders. add t I tor postage. Any dillerence will be credited or charged. 
PRICES Subject to alteration without notice. AVAILABILITY All items available at 

time of going to press when every ellort is made to ensure correctness of information. 

TP5 

TP6 

TP7 

NEW RANGE TRANSISTOR & COMPONENT PACKS 
TP SELECTION 
20 Transistors, PNP German- 
ium, Red Spot A.F. 
20 Transistors, PNP German- 
ium, White spot RF. 
1 2N174 150w 80Vice Power 
Transistor, with mounting 
assembly. 

TP19 100 diodes, mixed Germanium, 
Gold- bonded, etc. Marked /Un- 
marked. 

TP23 Twenty NPN Silicon uncoded 
T05: Similar to BFY50 /2, 
2N696, 2N1613, etc. Comple- 
mentary to TP24. 

TP24 Twenty PNP Silicon. uncoded 
T05. Similar to BFY64, 
2N2904/5. 

TP29 8 power diodes 400V, 1.25A 
Silicon FST 3/4. 

UT SELECTION 
UT1 

UT2 

UT4 

UT5 

UT7 

UT9 

50 PNP s Germanium, AF & RF. 

150 Germanium diodes, min. 
glass. 

100 Silicon diodes, min. glass, 
similar to IN914. IN916. 

40 250mW Zener diodes OAZ 
240 range: average 50% good. 

30 Silicon rectifiers 750mA, 
mixed voltages. Top Hats. etc. 

40 NPN Silicon planers. Similar 
to 2N3707 -11 range. Low noise 
amps. 

ÚT12 10 2N3819 N channel FETS. 
plastic case type 

CP SELECTION 
CP1 Mixed bag of capacitors - 

Electrolytic, Paper, Silver Mica 
(Approx. 150 - sold by weight). 

CP2 200 (approx.) Resistors, various 
types, values, watts. (Sold. by 
weight.) 

Cp3 *40 Wire -wound resistors. mixed. 

CP4 12 pots - pre -set, w /wound, 
carbon, dual, with /without 
switches - all mixed. 

CP7 Heat sinks, assorted. To fit SO -2 
(0072) TO -1 (AC128). etc. 

ALL ABOVE PACKS - 60p EACH.TP Tested & Guaranteed UT Ulntested unmarked, CP Components 

CAPACITOR DISCHARGE IGNITION UNIT 
Simple to assemble and fit. Improves car performance, 
saves on fuel P/P 50p. Kit £7.95. Built £10.50' 
BI- PRE -PAK X -HATCH GENERATOR MK. 2 

Four -pattern selector switch 
3 "x5' /e "x3" 
Ready -built 
and tested £9.93 
In kit form £7.93' ̀ 

Please add 50p for postage and packing 
Is invaluable to industrial and home user alike. Improved circuitry 
assures reliability and still better accuracy. Very compact; 
self- contained. Robustly built. Widely used by TV rental and other 
engineers. With reinforced fibreglass case. instructions, but less 
batteries (Three U2 type required ) 

TV SIGNAL STRENGTH METER* 
Complete kit as described in "Television- E19.50 plus 40p for P &P 

BI- PRE-MK. LTD 
NOR74 i'11Q 

222 224 WEST ROAD,WESTCLIFF -ON -SEA, ESSEX SSO 9DF. 

TELEPHONE: SOUTHEND (0702) 46344. 

-FOUNDED IN 1959 

SS300 POWER SUPPLY STABILISER 
Add this to your unstabllised supply to obtain a steady working 
voltage from 12 to 50V for your audio system workbench etc 
Money saving and ve.y reliable £3.25 

PLASTIC POWER TRANSISTORS 
40 WATT SILICON 
Type Polarity 
40N1 NPN 
40N2 NPN 
40P1 PNP 
40P2 PNP 

90 WATT SILICON 
Type 
90N1 
90N2 
90P1 
90P2 

Polarity 
NPN 
NPN 
PNP 
PNP 

Gain VCE Price 
15 15 20p 
40 40 30p 
15 15 20p 
40 40 30P 

Gain VCE Price 
15 15 25p 
40 40 35p 
15 15 25p 
40 40 35p 

.,i.. r_. not to crri i'iiii i,.0 nut irlr asr r.iemi<Jn Wu<' 1 wh,n wail nri 

MI 
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To BI- PRE -PAK, 222 -224 WEST ROAD 
WESTCLIFF -ON -SEA, ESSEX SSO 9DF 
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For all who want to 
knowabput 

e lectronc circuts 
Here's a book of very special appeal to all 

concerned with designing, using or 
understanding electronic circuits. It comprises 
information previously included in the first ten 
sets of Wireless World's highly successful 
Circards - regularly published cards giving 
selected and tested circuits, descriptions of 
circuit operation, component values and ranges, 
circuit limitations, modifications, performance 
data and graphs. Each of the ten sets - including 
additional circuits - in this magazine size hard 
cover book has been updated where necessary, 
and is preceded by an explanatory introduction. 
Circuit designs (I) is the first coflettion of its 
kind. 

Circuits covered are: 
Basic active filters 
Switching circuits 
Waveform generators 
AC measurements 
Audio circuits 
Constant -current circuits 
Power amplifiers 
Astable circuits 
Optoelectronics 
Micropower circuits 

circuit 
designs 
Collected Circards 

P Williams J Carruthers J H Evans J Kinsler 

A WIRELESS WORLD PUBLICATION 

A new bookfrom WreIess World 
ORDER FORM 

To: General Sales Department, 
IPC Business Press Limited, 
Room I I , Dorset House, 
Stamford Street, London SE I 9LU. 

Please send me copy /copies of 
Circuit Designs - Number I at £10.40 
each inclusive. I enclose remittance 
value £ (cheqúés payable to 
IPC Business Press Ltd.) 

NAME (please print) 

ADDRESS 

Company registered in England and a subsidiary of Reed 

International Limited Registered No 677128 Regd. office 
Dorset House, Stamford Street, London SE I 9LU. 
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Dont buy 
Test 

Equipment 
Until you ve sent off for our 
Test Equipment Catalogue 

If you are in the market for Test Equipment, you owe 
it to yourself and your Company to find out all about 
Electronic Brokers Ltd. 

We have the largest stocks of Second Hand Test 
Equipment in Europe as well as a selected range of new 
products. 

Our present customers include: GEC -Marconi, 
Plessey, ICAO, NPL, British Rail], Post Office and various 
Government Departments at home and abroad. 

Electronic Brokers' comprehensive catalogue of Test 
Equipment offers big savings in cost and time. 

Send 50p towards printing, postage, etc. (Overseas 
customers ì1) and a catalogue will be sent by return. 

Electronic Brokers Ltd. will then keep the catalogue 
updated by fowardung monthly revision sheets free of 
charge. 

ELECTRONIC BROKERS LTD. 
The Test Equipment People 
49 -53 Pancras Road,, London NW1 2QB 

T.I. 01-837 7781 

A MEMBER OF THE EB GROUP OF COMPANIES 

WW -089 FOR FURTHER DETAILS 
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TELETYPE 28 - NEW SPECIAL PRICE 
TELETYPE 28 without keyboard. Good 
condition (can be used as receive only) £32.50 
ea. 

TELETYPE 28. with housing, keyboard and 
Power supply £45 ea. 

Limited quantities - information in process of being obtained - this may not be available when 
orders are dispatched but we guarantee to forward comprehensive information at the earliest 
possible time. 

POLARAD SPECTRUM 
ANALYZER 

Type TSA covering 10MHZ -1 GHZ. 25KHZ 
resolution. £325. 
Can be extended to 44GHZ with additional 
plug -in units at nominal cost. 

MARCONI Signal Generator. TF801 B 12 
470MHZ £120 ea. 
MARCONI Valve Voltmeter type TF 10418 
£45. 
MARCONI TF934/2.FM Deviation Meter £35. 
MARCONI TF1020A RF Power Meter 150 
and 300 Watts. As New. £60 ea. 
MARCONI TF102OA RF Power Meter 50 and 

100 Watts. As New, £45 ea. 
MARCONI TF1094A/S HF Spectrum Analyser. 
Late model. Must go. £160. 
MARCONI TF1434/2 Counter Range extension 
unit 10- 100MHz £25 ea. 
KELVIN & HUGHES Single Channel Recorders 
with spare paper £18 ea. 
FURZEHILL Valve Voltmeter V200. 1 Omv full 
scale. £18 ea. Nice condition. 

NOT OUR SCENE - Engraver 
Buck & Hickman - £75 

EX- MINISTRY CT436 Double 
Beam Oscilloscope DC -6 megs. 
Max Sensitivity 10mv /cm. Small 
compact. Size 10 X 10 X 16 in. 
Suitable for Colour TV servicing. 
Price £85 each including copy of 
manual. 

MARCONI OSCILLOSCOPES 
TF1330 - DC - 15V1HZ. Single Beam. 

£65 ea. 
TF 1331 - DC - 1 5MHZ. Double Beam, 

£85 ea. 

RHODE & SCHWARZ Admittance 
VLUK-BN3511. As new, £110. 
BRUEL & KJOER Voltmeter type 2409 2 cs 
to 200k /cs. £85 ea. 
DUAL TRACE PLUG -IN units for CD1212 
Scopes DC -24MHz £35 ea. 
TELONIC Sweep Generator SM2000 /1. Main 
frame with 0 -20kHz plug -in £300. 
TEKTRONIX Oscilloscope type 516£240. 
MARCONI TF 455E Wave Analyser. Excel- 
lent condition. £55 ea. 
MARCONI TF 867 Signal Generator 1 5KHZ 
to 30MHZ. £50 ea. 
MARCONI TF 885 Video Oscillator. £30 ea. 

Meter 

MARCONI TF 791D Deviation Meter. 
MARCONI TF 791C Deviation Meter. £60 
MARCONI TF1370 R.C. Oscillator, £80. 
MARCONI TF1245A Circuit Magnification 
Meter with TF 1246, £140. 
EDDYSTONE RECEIVER type 770U. £90 
ROHDE & SCHWARZ Receiver ESM 180 BN 
15073/2. £425. 
ROHDE & SCHWARZ Generator 300 -1000 
MHZ. Type SDR BN 41022. £300. 
FLANN Signal Generator type 501 0.8 -3 
GC /S £90 ea. 
DATAPULSE Generator 101 by Systron -Don- 
ner Corporation. £90 ea. 

* AB POTENTIOMETERS 
100K + 100K LIN DUAL GANG 25p 

ea. 
Discount for quantities. P. & P. extra 

FHACH RAMP MODULE FX21 24 
Volt DC input for 18 volt saw tooth 
output. Requires only external capacitor 
and 100K ohm potentiometer to control 
frequency range up to 100KHZ (eg 50 
mfd electrolytic gives sweep of approx. 1 

cm per second). In or out sync capability. 
Price £5.75. P. & P. 20p. 

* TELEPHONES 
MODERN STYLE 706 BLACK OR TWO -TONE GREY £3.75 ea. P. & P. 
45p. STYLE 7006 TWO -TONE GREEN OR GREY £3.75 ea. P. & P. 45p. 
HANDSETS -complete with 2 insets and lead £1.25 ea. P. & P. 37p. 
DIALS ONLY. 50p ea. P. & P. 30p. 
STILL AVAILABLE MODERN STANDARD TELEPHONES IN GREY 
OR GREEN WITH A PLACE TO PUT YOUR FINGERS LIKE THE 746. 
£3.00 ea. P. & P. 45p. 

*CAPACITOR PACK 50 Brand new 
components only 50p. P. & P. 27p. 
*P.C. MOUNT SKELETON PRE -SETS. 
Screwdriver adjust 10. 5 and 2.5M n 2p éá. 
1M. 5.00. 250 and 25K a 4p ea. Finger ad- 

'lust 10. 5 and 2.5M n' 3p ea. 1M. 500 250 and 
25K ,a 5p ea. Min. P. & P. 15p 

*Beehive Trimmer 3/30 pf. 
Brand new. Qty 1 -9 13p ea. P. & P. 15p: 
10-99 10p ea. P. & P. 25p: 100 -999 
?pea. P. & P. free. 

DELIVERED YO YOUR DOOR 1 cwt. of 
Electronic Scrap chassis. boards. etc. No 
Rubbish. FOR ONLY £4.50. N. Ireland £2 extra. 
P.C.B. PACK S & 0. Quantity 2 sq. ft. -nc 
tiny pieces. 50p plus P. & P. 25p. 

*TRIMMER PACK, 2 Twin 50/200 pf 
ceramic; 2 Twin 10/60 pf ceramic; 2 min 
strips with 4 preset 5/20 pi on each; 3 air 
spaced preset 30/100 pf on ceramic base. 
ALL BRAND NEW 

25p the LOT. P. & P. 15p. 
*PHOTOCELL equivalent OCP71 . 13p ea. 
GRATICULES. 12 cm. by 14 cm. in High 
Quality plastic. 15p each. P. & P. 8p. 

*Vast quantity of good quality components 
--NO PASSING TRADE -so we offer 
3 LB. of ELECTRONIC GOO DIES 

for £1.70 post paid 

HF Crystal Drive Unit. 19 in. rack mourn. 
Standard 240V input with superb crystal oven 
by Labgear (no crystals) £6 ea. Carr. £2. 
BOURNS TRIMPOT POTENTIOMETERS. 
20; 50: 100: 200; 500 ohms; 1: 2; 2.5: 5: 
10; 25K at 36p ea. ALL BRAND NEW 
RELIANCE P.C.B. mounting. 270: 470: 
500 ohms: 10K at 35p ea. ALL BRAND NEW. 
TEN TURN POTS. Ex. equ. As new. Micropot 
Model 205. Two point nine ohms 0.1% @ 
£1.50 ea. P&P 20p. 
Bourns Model 3507S -3 -101. 100 ohms 
£1.25 ea. P &P 15p. 

VENNER Hour Meters -5 digit, wall mount 
-sealed case. Standard mains. £3.75 ea. 
P. & P. 55p. 

TRANSFORMERS. All standard inputs.' 
Gard /Parm /Part. 450- 400 -0- 400 -450. 180 
MA. 2 x 6.3v. £3 ea. 

FANTASTIC VALUE 
Miniature Transformer. Standard 240V 
input.. 3V 1 amp output. Brand New. 
65p ea. P & P 20p. Discount for 
quantity_ 

FIBREGLASS PRINTED CIRCUIT BOARD. 
Brand New. Single or Double sided. Any 
size 13p per sq. in. Postage 20p per order. 

*HIGH VALUE PRINTED BOARD PACK, 
no two boards the same -no short leaded 
computer boards. £1.75 post paid. 

*METER PACKS -3 different meters for £2. 
P & P 55p. 

RESETTABLE COUNTERS -4 digit by 
Stonebridge /Sodeco. 1.000 ohm coil. £2 ea. 
P. & P. 35p. 

- E.H.T.CAPACiTORS 
1 mid 7 5KV working. 2 mfd 5KV working. 
8 mfd 2.510V working, 0.5 mfd 10KV 
working £2 each. 

RAPID DISCHARGE 
1 mfd 5.6KV '£2.50 ea. 0.9 mfd 15KV 
£3.50 ea. 0.15 mid 120KV £7 ea. Carriage 
extra. 

FHACHI VCo .iODULE 
FX11- 10H2- 100KHZ 

Size 2 x 1' /e x % "H. Input 12V to 24V DC (not 
centre tapped) 18V input giving 1 0V constant 
amplitude output. Requires only a 1 meg ohm 
potentiometer to tune entire range - or can 
be swept with a saw tooth input. Price E5.75. 
P. & P. 20p. 

DON'T FORGET 

YOUR MANUALS 

S.A.E. WITH 

REQUIREMENTS 

LOW FREQUENCY WOBBULATOR 
For alignmer t of Receivers. Filters, etc, 250KHz to 5MHz, effective to 30MHz on harmonics. Three controls -RF level, sweep 
width and frequency. Order LX63. Price £8.50 P. & P. 35p. 
As above but can have extended cover range down to 20KHz by addition of external capacitors. Order LX63E. Price £11.50 P. & P. 
35p. 
Both models can be used with any general -purpose oscilloscope. Requires 6.3V AC input. Supplied connected for automatic 50Hz 
sweeping. An external sweep voltage can be used instead. These units are encapsulated for additional reliability, with the exception 
of the controls (not cased, not calibrated). 

20HZ to 200KHZ 
SINE AND SQUARE WAVE GENERATOR 

In four ranges. Wien bridge oscillator thermistor stabilised. Separate 
independent sine and square wave amplitude controls. 3V max sine 
6V max square outputs. Completely assembled P.C. Board, ready to use. 
9 to 12V supply required. £8.85 each. P. & P. 25p. Sine Wave only 
£6.85 each. P. & P. 25p. 

WIDE RANGE WOBBULATOR 
5 MHZ to 150 MHZ (Useful harmonics up to 1.5 GHZ) up to 15 MHZ sweep width. 

Only 3 controls, preset RF level, sweep width and frequency. Ideal for 10.7 or TV 
IF alignment, filters, receivers. Can be used with any general purpose scope. Full 
instructions supplied. Connect 6.3V AC and use within minutes of receiving. 

All this for only £6.75. P. & P. 25p. (Not cased. not calibrated.) 

TYPE A 
Input: 12V DC 

Output: 1.3kVAC 1.5MA 

Price £3.45 

TRANSISTOR INVERTORS 
TYPE B TYPE C TYPE D 

Input: 12V DC Input: 12V to 24V DC Input: 12V to 24V DC 

Output: 1.3kV DC 1.5MA Output: 1.5kV to 4kV AC 0.5MA Output: 14kV DC 100 micro amps at 24V. 
Progressively reducing for lower input voltages 

Price £4.70 Price £6.35 Price £11 
Postage & Packing 36p 

MAKE YOUR SINGLE BEAM SCOPE 
INTO A DOUBLE WITH OUR NEW 
LOW PRICED SOLID STATE SWITCH. 
2 HZ to 8 MHZ. Hook up a 9 volt battery and 
connect to your scope and have two traces 
for ONLY £6-25. P. & P. 25p. 
STILL AVAILABLE our 20 MHZ version 
at £9.75. P. & P. 25p. 

Unless stated - please add £2.00 carriage to all units 

VALUE ADDED TAX not included in prices -Goods marked with * 25% VAT, otherwise 8% 
Official Orders Welcomed, Gov./Educational Depts., Authorities, etc., otherwise Cash with Order 

Open 9 a.m. to 5.30 p.m. Mon. to Sat. 1'UIL'F- A LTD 
7/9 ARTHUR ROAD, READING, BERKS. (rear Tech. College, Kings Road) Tel.: Reading 582605 
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Advertisements accepted up to 

12 noon Monday, December 29, 

for the February issue subject 
to space being available. 

12: 

tments 
DISPLAYED APPOINTMENTS VACANT: £6.99 per single col. centimetre (min. 3cm). 
LINE advertisements (run on): 99p per line (approx. 7 words), minimum three lines. 
BOX NUMBERS: 40p extra. (Replies should be addressed to the Box numbers in the 
advertisement, c/o Wireless World, Dorset House, Stamford Street, London SEI 9LU). 
PHONE: Allan Petters on 01 -261 8508 or 01- 261 8423. 
Classified Advertisement Rates are currently zero rated for the purpose of V.A.T. 

KING'S COLLEGE HOSPITAL 
MEDICAL SCHOOL 
(University of London) 

Denmark Hill, London, SE5 8RX 

ENGINEERING IN MEDICINE 

ELECTRONICS TECHNICIAN 
A vacancy exists within the Department of 
Biomedical Engineering for an Electronics Techni- 
cian to join a multidisciplinary team engaged on 
research into the application of engineering to 
medicine. The successful applicant will be involved 
in the development, construction and maintenance 
of electronic signal processing systems using both 
analogue and digital techniques. Applicants should 
have some relevant experience and preferably 
possess an HNC or equivalent in electronics as a 

minimum. 
The post is tenable for one year in the first instance 
but is renewable up to a maximum of three years 
Initial salary will be within the range £2823 -E4050 
including London Allowance, commensurate with 
experience and qualifications. 

RESEARCH STUDENTSHIP 
A second vacancy exists within the Department for 
a Research Student to work on a project, funded by 
the Department of Health and Social Security, on 
non -invasive methods of measuring blood flow and 
cardiac function. Applicants should possess a first or 
second class degree in physics, electrical or 
mechanical engineering, or an equivalent qualifica- 
tion. 

The successful applicant will join a multidisciplinary 
team which has been active in the field of 
haemodynamics and flow measuremeñt for several 
years, and will be expected to register for a higher 
degree. The post is tenable for one year in the first 
instance but is renewable up to a maximum of three 
years. Salary will be in accordance with the normal 
SRC Research Studentship scales and will depend 
on age and qualifications. 
Further information on both of these posts may be 
obtained from The Secretary, King's College 
Hospital Medical School, to whom applications, 
giving details of age, qualifications and experience, 
together with the names and addresses of two 
referees, should be sent as soon as possible quoting 
reference WW. (5028. 

SHEFFIELD POLYTECHNIC 

DEPARTMENT OF HISTORY AND 
COMMUNICATION STUDIES 

TECHNICAL OFFICER 
required immediately to be responsible for the 
Communications Laboratory of the Department of History 
and Communication Studies The successful applicant s 

duties will include the installation, operation and 
maintenance of CCTV video /audio and some linguistic and 
psychological equipment It is hoped that the technician will 
play a role in short courses on television familiarisauon.and 
practical video workshops. 

An appropriate qualification in electronics would be an 
advantage as would previous television and educational 
experience 

Salary scale T1 12t5t. 2529 plus qualification 
allowance 

Application forms and further details obtainable from the 
Personnel Officer. Sheffield Polytechnic. Halfords House 
Fitzalan Square, Sheffield, St 2138, to whom completed 
forms should be returned within fourteen days 

(t) COUNTY COUNCIL 

TECHNICAL 
OPERATIONS MANAGER 
(TELEVISION SERVICE) 
£3546 -£3882 
For the Education Television Unit of Guildford County 
College of Technology. To be responsible for the daily 
operations of a team of technicians concerned with 
production and presentation of ETV material 
The successful applicant will have a sound knowledge of 
closed- circuit television systems including colour, together 
with experience of helical -scan recorders and vidicon 
cameras. Organising ability important as is an interest in the 
development of television and other audio -visual equipment 
as teaching aids. 
Salary quoted inclusive - starting point depending -on age, 
qualifications and experience 
Application form and details from the Vice Principal, 
Guildford County College 01 Technology, Stoke Park, 
Guildford, Surrey. Tel: Guildford 73201, Ext. 41. 

SURREY 

IFYOU - 
AMI PEX 

WANTED 
Field Service Engineers 

Have at least five years' experience in a maintenance capacity with a 
professional broadcast television system ... 

Have at least three years' maintenance experience on quadruplex 
videotape recorders ... 

Have maintenance or installation experience on broadcast quality 
colour television systems ... 

-Are interested in basing yourself in sunny Greece ... 
Are interested in travelling extensively in the African and Middle 

East countries, and working without direct supervision ... 
Are interested in being trained on state of the art third generation 

videotape and colour camera equipment for installation commissioning 
and maintenance services at our customer sites ... 
THEN WRITE TO OUR Service Manager, Ampex World Operations, 
SA, P.O. Box 45, Halandri (1) Athens, Greece (Include your telephone 
number). 
WE- 

Assist with relocation expenses for yourself and immediate family .. . 

Assist with local schooling expenses . 

Provide a medical insurance coverage ... 
Provide a Pension Scheme after a qualifying period ... 
Offer an interesting salary. (5041, 
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Radio Officers -now you can 
enjoy the comforts of home. 

Working for the Post Office Maritime Services really 
makes sense. You still do the work that interests you, 
but with all the advantages of a shore -based job: more 
time to enjoy home life, job security and good money. 
To qualify, you need a United Kingdom Maritime 
Radiocommunication Operator's General Certificate 
or First Class Certificate of competence in 
Radiotelegraphy, or an equivalent certificate issued 
by a Commonwealth Administration or the Irish 
Republic. 

Starting salaries, at 25 or over, are £2905 rising 
to £3704 after three years service. Between 19 and 
24, the starting salary varies from £2234 to £2627 

according to age. You'll also receive an allowance for 
shift duties which at the maximum of the scale 
averages £900 a year and there are opportunities to 
earn overtime. There's a good pension scheme, sick 
pay benefits and prospects of promotion to senior 
management. 

Right now we have vacancies at some of our 
coastal radio stations, so if you're 19 or over, write to: 
ETE Maritime Radio Services Division (R /B /1), 
ET 17.1.1.2., Room 643, Union House, St. Martins -le- 
Grand, London EC1A lAR. 

Post Office TeIIecoommu nicest oonss 
93 

Wideband Radio 

Assistant 
Project Engineer 

£3700 - £4500 
The CABLE AND WIRELESS Group, leaders in global tele- 
communications, has an interesting career opening for a 
young Wideband Radio Engineer. 
Based at our central London Head Office, there will be 
short periods spent elsewhere in the UK and overseas. 
Duties will include specifying, evaluating, and testing 
wideband radio equipment and systems; also cost estimat- 
ing and detailed engineering planning. 
Applicants should have had experience of equipment and 
system design or installation planning work on UHF, 
microwave and tropospheric scatter systems. 
Excellent conditions of service are offered, with commenc- 
ing pay of between £3700 p.a. and £4500 p.a. including 
allowances, on career sales rising to over £6000 p.a. 
Generous leave and pension arrangements. Sports and 
Social Club. 

Please write or telephone for an application 
form to: 

CABLE & WIRELESS 
Personnel Officer (Recruitment l, 
Cable and Wireless Limited, 
Dept. A.18 447, 
Theobalds Road, LONDON, WC1X 8RX. 
TEL: 01 -242 4433 Ext. 211. 

ELECTRON ICS 
ENGINEER 

We manufacture a range of highly sophisticated scientific 
instruments of advanced design embodying many aspects of the 
electronic art ranging from high -power RF to high -speed digital 
switching. 

We are looking for a first -class Electronics Engineer to carry out 
installation, commissioning and after -sales service at customers' 
premises. 

The ideal applicant will be aged 25 -35, have a minimum 
qualification of HNC (electronics) and some industrial experience, 
preferably in a design /development environment, and be capable 
of working with minimum supervision. 

The job is both rewarding and demanding and requires a high 
degree of technical ability, as well as a keen sense of 
responsibility. In return a good salary and excellent prospects are 
coupled with an unusual amount of personal freedom. 

Extensive travel in the U.K. is involved with occasional trips 
abroad. Knowledge of the German language though not essential 
would be an advantage. 

If you want a job which will really give you something to think 
about, then apply in writing giving fullest possible details of age, 
qualifications, career to date, salary, etc., to.: 

R. F. Ladbury 
BRUKER SPECTROSPIN LIMITED 
Unit 3, 209 Torrington Avenue 
Coventry, CV4 9HN 

CXl 
BR_UKER 

(5046) 
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audix 
SALES 

MANAGER 
Audix Limited are leading designers and manufacturers of audio 
broadcast systems for both the sound reinforcement and 
radio /T.V. industries. Due to continued expansion the post of 
Sales Manager is now made available to take total responsibility 
for the sale of company products both for the home and overseas 
markets. 
Ideally the post is suited to a person aged 30/40 years with 
considerable knowledge of the commercial audio industry, who 
would enjoy organising and motivating a small internal sales team 
as well as identifying and securing new market and product 
opportunities. The applicant must be familiar with modern 
industrial marketing techniques and have a successful record of 
selling and sales management. 
Exceptional opportunities exist here for an ambitious man who has 
the drive and application to satisfy the requirements of this post 

Applications should in the first instance be in writing to -- 

AUDIX LIMITED 
Station Road 

Wenden 
Saffron Walden 
Essex CB11 4L9 

Tel: Saffron Walden (0799) 40888 

THE RADIO AND ELECTRONIC COMPONENT 

MANUFACTURERS FEDERATION INVITE APPLICATIONS 

FOR APPOINTMENT AS 

DIRECTOR- DESIGNATE 

from candidates whose qualifications and experience should enable 

them to succeed the present Director. Mr. Arnold Bentley. who is 

due to retire in May 1976. 

The commencing salary will be related to Civil Service and 

Industrial rates for senior executives. 

Industrial experience combined with imagination. initiative and 

personality. will be regarded as important qualifications. 

Applications should give full details of the candidate's academic 
record. qualifications and experience. and should be addressed. 
marked 'Personal' to: 

Mr. C. Robert Jennings 
Chairman 
Radio and Electronic Component Manufacturers Federation 
Liberty House 

222 Regent Street 
London. WI R 5EE 

Every application will be treated as entirely confiden- 
tial and will be acknowledged. 

125 Appointments 

Looking 

for 
a 

new 

job? 

Perhaps we can help! 

We have regular contact 
with hundreds of electronics and 

electrical companies needing 
qualified electronics engineers 
and technicians and TV service 

engineers. 
We can, therefore, help you to 

find an interesting and well paid 
job. All you need to do is to 

return the coupon below or give 
us a ring. Our service is 

confidential and costs you 
nothing. 

TJB Technical Services Bureau, 
3A South Bar, 

Banbury, Oxfordshire. 
Banbury (0295) 53529 

Technical Services Bureau 
is a division of Technical & 
Executive Personnel Ltd and 
is solely concerned with job 
placement in the Electronics 
and Electrical Industries 

Please send me an "Application for Registration" form 
NAME 
ADDRESS 

90 
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TELEVISION 
PROJECT AND SYSTEM 

ENGINEERS 
PROWEST ELECTRONICS, a leading international manufacturer of TV Mixing and 
Switching systems, have vacancies for Senior, Intermediate and Junior Engineers in 
the Projects department. Responsibilities will cover all aspects of customer liaison, 
design, manufacture, test and installation of a wide variety of custom -built 
vision/ audio mixing and switching equipment for the professional Broadcast market. 
We are looking for energetic and enthusiastic engineers aged 18 to 35, to join a rapidly 
expanding Projects team. Applicants for the Senior positions should ideally be 
qualified to degree standard or equivalent, with some knowledge of television 
engineering. 
Salaries, dependent on age and experience, but above average. 
Day -release considered for further studies. 

Applicants should write or telephone to: 
The Projects Manager 

PROWEST ELECTRONICS LTD. 
Alma Road, Windsor, Berks. SL4 3JA 

Tel: Windsor 53111/8 (5023) 

GRANADA TELEVISION LIMITED 

ELECTRONIC 
ENGINEERS 

We are looking for young, experienced electronic engineers to fill a 

number of interesting jobs at our Manchester studios. The duties cover 
the operation and maintenance of the whole range of broadcast 
electronics, including television cameras, videotape recorders, telecine 
projectors and video switching, distribution and display equipment. The 

kind of people we need will have a formal qualification in electronics 
engineering but more important, will have an understanding of basic 

electronics and colour television principles arising from their genuine 
interest in the medium. They must be fit, with normal colour vision and 
prepared to work irregular hours including weekends. 

Salary whilst training £2998 increasing to £3269 after one year and by 

annual increments to £4357 after 5 years. Four weeks leave, pension 
and free life assurance. , 

Write with full details of education and experience to: Robert Connell, 
Granada Television Ltd., Quay Street, Manchester M60 9EA. 

(5034) 

POLICE - CIVILIAN 
GLASGOW SUB REGION 

WIRELESS TECHNICIAN 
GW /POL /21 

Turnbull Street, Glasgow 
The successful applicant will require to install and maintain a 
wide range of wireless equipment. City and Guilds Certificate in 
Telecommunications an advantage but emphasis is on ability 
and experience. Applicants must hold a current driving licence. 
Application forms may be obtained from the Assistant Director 
of Manpower Services, 21 Gordon Street, Glasgow G1 3PL, to 
whom completed forms should be returned within 10 days of 
this advertisement. 

£2922- £3282 

R. M. O. McCULLOGH 
Director of Manpower Services (5049) 
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UNIVERSITY OF SURREY 

ELECTRONIC 
ENGINEER 

£2751 -£3762 
Applications are invited for the above position in 

the Electronic Workshop of the Physics Depart- 
ment. The person appointed will work, together 
with two other members of the technical staff, 
under the general direction of a Chief Technician. 

The successful applicant will have a good 
electronics background, a sound theoretical 
knowledge and should be capable of developing 
and constructing computer interfacing circuits. 

Applicants should possess HNC or equivalent, and 
salary will be according to qualifications and 
experience. 

Further details and application forms may be 
obtained from the Staff Officer, University of 
Surrey, Guildford, Surrey, GU2 5XH, or Tel. 
Guildford 71281, Ext. '452. Closing date for 
applications 9th January. 1976. 

(5025) 

CHELSEA COLLEGE 
University of London 

ELECTRONICS 

TECHNICIAN 
GRADE 5 required for a new SRC research contract 
to work on a wide band tuning range microwave 
solid state oscillator. A high level of skill in 
electronic design and construction, and experience 
in microwave techniques is essential. The 
appointment is for two years. Salary in the range 
£3,161 - £3,617 inclusive. Application forms and 
further information from Mr. M. E. Cane (5ER), 
Department of Electronics, Chelsea College, Pulton 
Place, London SW6 5PR. (5040) 

NATIONAL AUDIO VISUAL 
AIDS CENTRE 

254 Belsize Road, Kilburn 
London, N.W.6 

Television and Sound Production and 
Training Studios require an Engineer to 
support Lecturer staff on courses in 
CCTV and Audio -Visual media for 
teachers and training officers. 

Further details from 
Head of Training Dept. 

(Tel. 01 -624 881 2) (5037) 

APPOINTMENTS LTD 

Recession? 
Don't you believe it! 

We have more jobs for good Electronic Design 
Development and Test Engineers than ever 
before. All areas UK, all applications. Salaries to 
£5,000. (5073) 

34 Percy Street, London, W..1 
01 -636 9659 (day) or 

550 0836 (avg.) 

RECEIVERS AND AMPLIFIERS - 
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 Meters, etc., etc., in stock. R. 'f. 
& J. Electronics, Ltd., Ashville Old Hall Ash- 
vale. Rd., London, E.l1. Ley 4986. (64 
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Electronics Engineers 
Hewlett- Packard : the world's leading 
manufacturer of electronic instrumentation 
is expanding into the Middle East. 
Challenging positions are now available 
in Iraq and Saudi Arabia for electronic 
engineers with at least 3 years experience 
in the field of electronic maintenance. 
The selected candidates will be responsible 
for the installation and maintenance of 
electronic, medical and chemical 
instrumentation as well as calculator and 

computer systems. Extensive training 
provided. Salaries and benef_ts 
competitive. All applications will be 
considered with preference given to 
candidates with compatible cultural 
background. 
Send résumé in full confidence to : 

Hewlett- Packard, 
Mediterranean and Middle East 
Operations, 35 Kolokotroni Street, 
Kifissia - Greece. 

HEWLETT PACKARD 

Sales and service from 172 offices in 65 countries. 

UNIVERSITY OF SALFORD 

ELECTRONICS 

TECHNICIAN 

Required as part of an active research team in the 
Department of Chemistry and Applied Chemistry. Duties 
include the operation and maintenance of specialised 
electronic instrumentation and associated equipment. as well 
as circuit design and construction. HNC in electronics 
essential. The appointment offers excellent experience for a 
young. ambitious electronics technician 

Salary scale L2751,3207 

Letters of application stating age. qualifications and 
experience should be sent to the Registrar. University of 
Salford. Salford M5 4WT by 16 December. 1975. quoting 
reference CH ; 192 IWW 

(5036) 

0 

o 
Opportunities in the 
ELECTRONICS 

FIELD 
Men with analogue or digital qualifica- 
tions / experience seeking higher paid 
posts in: TEST - SERVICE - DESIGN - 

SALES. 

Phone: Mike Gernat, Ref. W.W. 
NEWMAN APPOINTMENTS 

360 Oxford Street, W.1, 
01 -629 0501 (94) 

CHARING CROSS HOSPITAL 
ELECTRONICS TECHNICIAN 
Medical Physics Department 

Applications are invited for the above post from candidates with several years' experience, not 
necessarily in the medical field. Minimum qualifications are Ordinary Nationál Certificate in electrical 
engineering or equivalent. This is a challenging oppo(tunity for the right person, to be concerned with 
maintaining and servicing to a high standard a wide range of electronic equipment. They will also assist 
with the work of ordering components. Opportunities will arise for development work. 
Salary wil be within the ranges t2658 to £3579 or £3243 to £4146 depending on experience. 
Further details of this post may be obtained from Warren Hills f01 -748 2040, ext. 2665) and 
application forms are available from Heather Dann. Personnel Department. Charing Cross Hospital, 
Fulham Palace Road, London, W6 8RF (ext. 2997). 

SIII INIMENIMMfiMEMMIMMENI MINIti=1a NOMfiEIMMINII 

TELEVISION ENGINEER 
A vacancy has arisen at our O.B. Units at Hanworth in 

Middlesex, for an engineer. Suitably qualified and experienced 
candidates should apply to the Personnel Officer at our Euston 
Studios whereby further information may be obtained. 

Excellent conditions of employment including 21 days' 
annual leave and restaurant facilities. 

Closing date: 29th December, 1975. 
Thames Television, 306 Euston Road, London, NW1 3BB. 

Tel. 01 -387 9494. 

THAMES 

I 
1 

I 
I 
I 
I 
I 
I 
1 

I 
I 
I 

I 
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Classified 
APPOINTMENTS 

SENIOR AUDIO 
VISUAL ENGINEER 

London Airport c. £3,500 p.a. 

The Heathrow Hotel features Europe's most sophisticated conference complex, 
complementing the hotel's fine restaurants, bars and first -class accommodation. 

The finest audio -visual facilities are available to clients using our conference complex. We 
have a vacancy for a Senior Audio Visual Engineer to operate and maintain a wide range of 

CCTV and colour studio equipment including broadcast cameras and one -inch helical scan 
VTRs. Duties also include preparing and operating equipment for specific conference 
requirements. 
Applicants should be aged 25 -35 and have several years' experience of studio work in 

broadcasting or education and possess relevant technical qualifications. 

Excellent company benefits include 20 days' holiday and a non -contributory pension 
scheme. 
Please apply with brief personal and career details to: The Personnel Department, The 

Heathrow Hotel, Bath Road, Heathrow, Hounslow, Middlesex TW6 2AQ, or telephone 
01 -897 6363/2419 for an application form. 

The Heathrow Hotel 
The only hotel on London Airport. 

CAPACITY AVAILABLE 

DESIGN, development, repair, test and small 
production of electronic equipment. Specialist 

in production of printed circuit assemblies. 
YOUNG ELECTRONICS LTD., 184 Royal Col- 
lege Street, London NW1 9NN. 01 -267 0201. (29 

CAPACITY available to the Electronic Industry. 
Precision turned parts, engraving, milling and 
grinding both in metals and plastics. Limited 
capacity available on Mathey SP33 jig borer. 
Write for lists of full plant capacity to C.B. 
Industrial Engineering Ltd., 1 Mackintosh Lane, 
E9 SAB. Tel: 01 -985 7057 (14 

AIRTRONICS LTD., for Coil Winding - large or 
small production runs. Also PC Boards Assent- 
plies. Suppliers to P.O., M.O.D., etc. Export en- 
quiries welcomed. 3a Walerand Road, London, 
SE13 7PE. Tel: 01 -852 1706. (61 

PRINTED CIRCUIT BOARDS - Quick 
deliveries, competitive prices, .quotations on 
request roller tinning, drilling, etc., speciality 
small batches. larger quantities available. 
Jamiesons Automatics Ltd, 1-5 Westgate, Brid- 
lington, N. Humberside, for the attention of 
Mr. J. Harrison. Tel: (0262) 4738/77877. (18 

A.A.A. SERVICE. Small batch production 
wiring, assembly to sample or drawings. 
Specialists in printed circuit assembly. Cable - 
forms to order. Rock Electronics Ltd., 42 
Bishopsfield, Harlow, Essex, Tel. Harlow (0279) 

33018. (19 

AVOMETERS repaired and calibrated, trace- 
able calibration certificate given if required. 
AVOMETERS and ELECTRONIC COMPONENTS 
wanted, good prices paid. ' Q ' Services Elec- 
tronic (Camberley) Ltd., Yateley (0252) 871048 
any time. (4998) 

BATCH Production Wiring and Assembly to 
sample or drawings. Deane Electricals, 19B 
Station Parade, Ealing Common, London, W.5. 
Tel: 01 -992 8976. (13) 

LABELS, NAMEPLATES, FASCIAS on aluminium 
or plastic. Speedy delivery G.S.M. GRAPHICS 
LTD., 1 -5 Rectory Lane, Guisborough (02873- 
4443) Yorks. (26 

PRINTED CIRCUITS, we will make your 
P.C.B's for at least 25 per cent less than what 
you are now paying. Prototypes welcome. 

4990 

ARTICLES FOR SALE 

CAPACITORS mixed bags of electrolytics, ap- 
proximately 500 untested for fl. Mullard metal- 
lised polyester, mixed bags of 50, lµF and 
2.2µF (250 d.c.), cosmetic imperfections so £1. 
Add 40p p&p to all orders. - R. Wardle, 3 
Erpingham Road, SW15 18E. (5069) 

JACKFIELDS. Few only. 1 x 20 way and 3 x 
20 way, to clear cheaply. Details 0532 683618. 

(5063) 

OCILLOSCOPE HEATH KIT 10/18, new, good 
condition, £45. - Phone 427 4020 (Harrow 
Area). (5071) 

VACUUM is our speciality, new and second- 
hand rotary pumps, diffusion outfits, accessor- 
ies coaters, etc. Silicone rubber or varnish 
outgassing equipment from £40. V. N. Barrett 
(Sales) Ltd., 1 Mayo Road, Croydon. 01 -684 
9917. 

60 KHz MSF RUGBY RECEIVERS. BCD TIME - 

OF -DAY OUTPUT. High performance, phase 
locked loop radio receiver. 5V operation with 
LED indication. Kit complete £9.50: assembled 
and tested unit £11.12 (prices include postage 
and V.A.T.) Also available low power receiver 
with signal and audio outputs. Send for 
details Toolex, Sherborne (4359) Dorset. (21 
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SITUATIONS VACANT 

. UNIVERSITY COLLEGE CARDIFF. Department 
of Physics. Electronic Music Studio. A 

TECHNICIAN Grade IV is required to maintain. 
supervise and build equipment for the Elec- 
tronic Music Studio ún the Department of 
Physics. The applicant should he interested in 
digital and audio electronics and be able to 
maintain analogue and digital equipment and 
tape recorders. The main studio is a working 
4 channel unit using Studer ASO (1 inch) and 
TEAC (I inch) 4 channel recorders, one UHER 
and 6 Revox machines. There is a SYNTHI 100 
and several Other !synthesisers. The maiin 
mixer has eighteen channels, with 6 groups and 
there its also other portable performance equip- 
ment_ The Studio runs ,postgraduate courses 
for M.A and Diploma in electronc sound and 
also provides facilities for visiting composers. 
Among his other duties the technician will be 
required to help students with any construc- 
tion projects if they arise. Salary range £2,559- 
£2,940 (which includes a supplement of £312 
P.A. on the basic rate). Applications giving 
the names of two referees should be forwarded 
to the Vice- Principal (Administration) and 
Registrar, University College, P.O. Box 78, 
Cardiff CFI 1XL, not later than 9th February, 
1976, please quote ref 0427. Anyone wishing 
further information. or who wlduld like to 
discuss the possibilities further is cordially 
invited to geit in touch with Mr Keith Winter, 
Electronic Music Studio, Physics Department, 
University College. P.O. Box 78, Cardiff CPI 
1XL. (5047) 

ARTICLES' FOR SALE 

PHOTO ETCH 
LIMITED 

9 LOWER QUEEN STREET 
PENZANCE, CORNWALL, TR18 4DF 

Prototype or long run - we will supply 
your printed circuit requirements 

Also facilities for Design, Assembly and 
Test 

Prompt and efficient service assured 
°.,.1e 

1r PENZANCE 107381 AA-r2 

COLOUR UHF and TV SPARES. Lists available 
on request "Wireless World'' TV tuner project, 
by D. C. Read, Kits of parts available. New 
cross hatch kit, Aerial input type. No other 
connections. Battery operated, portable. Incl. 
Sync & UHF Modulator unite. £11.00 P/P 45p. 
CRT Reactivator kit for colour and mono £17.48 
p/p 70p. Signal strength meter kit £18.00 p/p 
60p. 625 TV I.F. Unit, suitable for Hi -Fi amp 
on tape recording 16.80 p/p 60p. Bush CTV 
25 new convergence panels + yoke and blue 
lateral £3.60 p/p 65p. New Philips single stan- 
dard convergence panels complete, Incl. 16 
controls, coils, P.B. switches, leads £3.75 p/p 
65p. New colour scan coils, Mullard or Ples- 
sey. plus convergence yoke and blue lateral 
£9.20 p/p 70p. Mullard at 1023/05 convergence 
yoke £2.50 p/p Sop. Mullard or Plessey Blue 
laterals 75p p/p 25p. BRC 3000 type scan coils 
£2.00 p/p 60p, Bush CTV25 scan coils, new, 
£2.50 p/p 60p. Delay lines DL20 £3.50, DL40 
£1.50, DLIE, DL1 £1.00 p/p 35p. Lum Delay 
Lines 50p p/p 20p. EHT colour quadrupler for 
Bush /Murphy CTV25 3/174 Series £8.50 p/p 
60p. Special offer, colour tripiers: ITT TH25/ 
ITH £2.00 p/p 40p. GEC 2040 tripler £1.75 p/p 
40p. Philips G8 panels, part complete, surplus/ 
salvaged: decoder £2.50. IF. incl. 5 modules 
£2.25, T -Base £1.00 p/p 50p, CRT base 75p p/p 
20p. G.E.C. 2040 panels for spares. Decoder 
£3.50, Timebase £1.00 p/p 55p. VARICAP 
TUNERS. UHF ELC 1043, new £4.20. ELC 1043/ 
05, £5.00. VHF ELC 1042, new £5.00. Salvaged 
VHF and UHF Varicap tuners £1.50 p/p 25p. 
SPECIAL OFFER: RBM 6psn. Varicap control 
units £1.00 p/p 25p. UHF tuners, new, tran- 
sistorised, incl. slow motion drive, £3.80. 4- 
position and 6- position push- button transistor- 
ised, £4.20 p/p 60p. Philips, Bush, Decca inte- 
grated UHF /VHF transd. tuners £4.50 p/p 65p. 
Thorn 850 dual Standard time hase panel 50p 
p/p 50p. Philips 626 I.F. amp incl. ccT, 50p 
p/p 50p. VHF turret tuners at 7650 incl. Valves 
for K.B. Featherlight, Philips 19TG170, GEC 
2010 ETC. £2.50. Pye miniature incremental 
for 110 to 830 Pam and INVICTA £1.00. New 
Fireball tuners, , Ferguson, HMV, Marconi, £1.00 
p/p all tuners 50p. Mullard 1100 Mono scan 
coils, new, suitable all standard Philips, Stella, 
Pye, Ekco, Ferranti, Invicta £2.00 p/p 55p. 
Large selection. LOPT5, FOPTs available for 
most popular makes. 200 -I. 200 - 100 MFD 
350V Electrolytic £1.00 p/p 30p. MANOR SUP- 
PLIES. 172 West End Lane, London, N.W.6. 
Shop Premises. Callers welcome. (No. 28, 159, 
59 buses or W. Hampstead -Bakerloo and Brit. 
Rail). Mail Order: 64 Golders Manor Drive. 
London NW11. Tel: 01 -794 8751. VAT. Please 
ADD 25% TO ALL PRICES (EXCEPT KITS. 
VAT 8j). 
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Central Birmingham Health District 

CHIEF 
ELECTRONICS 
TECHNICIAN 

required by the Regional Radiation Physics and Protection Service 
located at the Queen Elizabeth Medical Centre. The successful 
applicant will be involved in the design and construction of special 
devices and will be responsible for the electronic equipment in the 
department. Candidates should prossess considerable experience in 
electronics and ONC /HNC or equivalent. Salary scale 
£3,558-E4,581. Further details on request by telephoning Dr. B. L. 
Reece, 021 -472 1311, ext. 316. Application forms from the 
Personnel Officer, Queen Elizabeth Medical Centre, Edgbaston, 
Birmingham B15 2TH. 

ARTICLES FOR SALE 

SCOPES 
AVAILABLE 

Absolutely perfect condition. Most as new. 

Tele-equipment S 51b 3 meg. £60 
S 54 10 meg. £85 
D 43 15 meg. £90 
D53 15 meg. £135 
D54 10 meg. £125 
DM 53 15 meg. storage £225 

Ring: Mr. Lewis at 01 -882 1644 now 
and avoid disappointment 

(78) 

RECORDS MADE TO ORDER 

DEMO DISCS 
MASTERS FOR 

RECORD COMPANIES 

VINYLITE 
PRESSINGS 

Single disc: , 1.20. Mono of Stereo, delivery 4 days 
from your tapes. Quantity runs 25 to 1,000 records 
PRESSED IN VINYLITE IN OUR OWN PLANT. 
Delivery 3 -4 weeks. Sleeves /Labels. Finest quality 
NEUMANN STEREO /Mono Lathes. We cut for 
many studios UK /OVERSEAS SAE list. 

DEROY RECORDS 
PO Box 3, Hawk Street, Carnforth, Lancs. 

Tel. 2273 (82 

100,000 0280 CAPACITORS, good mixed selection 
from .01uí to 2.2uf- 250v /w & 400v /w price 100/ 
£1.25, 1,000 /110. AC128 transistors marked un- 
used hut require testing, price per 50 /11.50. 
Prices include VAT, P &P 25p. Electronic Mail - 
order Ltd.. Ramsbottom, Bury Lancs. (50247 

" MOTIVATOR " Curtain Cord Controllers. 
Mains battery models and kits for use with 
corded domestic curtains. From £18 -20. Aid -Us 
Products, Dept. WW1°. 8 Hillview Road, Pinner 
HA5 4PA, Middlesex. 4988 

THE SCIENTIFIC WIRE CO. 
Copper - Nickel - Chrome - Eureka - 

Litz - Manganin Wires. 
Enamelled - Silk - Cotton - Tinned 

Coverings. 
* No minimum charges or quantities. 
* Trade and export enquirie8 welcome. 
* S.A.E. brings List. 

P.O. BOX 30, LONDON E4 9BW 

CRYSTALS 
Fast delivery of prototype and production quantities to your 
specification. EG 
100 KHz 0.005. IICI3 /U E2.50 nee £1.900 per 1.000 
1 MHz 0.005'. HC5 /U E2.50 each: £1.600 per 1.000 

2.097152 MHz 0.0025, lIC6 /U £3.05 each £1.550 per 1.000 
3.2768 MHz 0.0025'. HC6 /U E2.70 each £1,500 per 1.000 

10 MHz 0.M2'. HC18 /U £2.00 each: £1.100 per 1.000 

Also. Staid LF. crystals m TO -5 package. many stock frequencies in the 
range 10 -240 KHz. e.g.. 10. 12.8. 16.384. 32.768 8 100 KHz. prices Iron 
E255 each £1.400 per 1.000. 
Please send for further details. 
INTERFACE QUARTZ DEVICES LTD.. 29 Market Street. 
Crewkeme. Somerset. Telephone: 1046031) 2578 Telex: 
46283. 

ENAMELLED COPPER WIRE 
S.W.G. 1 lb. reel 1/2 lb. reel 
10 to 19 2 40 1 35 
20 to 29 2.45 1 40 
30 to 34 2.60 1.50 
35 -to 40 2.85 1 60 

All the above prices are inclusive of postage 
and packing in U K 

COPPER SUPPLIES 
102 Perrawood Road, Withington, Manchester 20 

Telephone 061-445 8753 

HIGH STABILITY 

QUARTZ 

CRYSTALS 

4 8HZ To 105 MHZ 

CUSTOM DESIGNED OR 

PRODUCED IN A FULL 
RANGE OF INDUSTRIAL 
AND MOBILE SPECS. 

WRITE OR TELEPHONE FOR DETAILS: 

e 

TRISDENE LTD. 
46 CRANK ROAD, BILLINGS. WIGAN, lANOS. WN5 7E2 
ENGLAND. Tel: Billinge 107441 894295 

DIGITAL CLOCK CHIP, AY -5 -1224. With data 
and circuit diagram. £3.66 plus VAT, _ Jumbo ' 

LED digits (16mm high) type economy DL/747 
only £2.04 each plus VAT, post free. Greenbank 
Electronics, 94 New Chester Road Wirral 
Merseyside L62 5AG. 53 

C.41.T REGUNNING PLANT. New and second - 
nand reconditioned training. demonstration. 
colour or B /W. Barretts, Mayo Road, Croydon, 
Surrey, CRO 2QP. (36) 

OSCILLOSCOPE. Solartron CD711S.2. Any rea- 
sonable offer. St. Leonards House Ashtree 
Close, Worlingham, Suffolk. Tel:' Receles 
713786 (5032) 

16MM B & H 631 Sound projectors c/w speaker 
and transformers £135. - Hilton Cine, 9 West 
Hill. Dartford -T. 20009. (15- 

ARTICLES FOR SALE 

RTTY AUDIO FREQUENCY SHIFT CONVERTOR 
CV-89A /URA -8A. This must be the first quantity 
release of this most sought after Ritty Convertor. Brief 
description uses 15 BG9 & BG7 Valves, with a 2" C.R 
Tuning Tube. Housed in a Grey Alloy Case size 17" X 5" e 

15" deep. Input supply fully filtered for interference 
Requires 105 - 125 Volts A.C. A two position Selectivity or 
Filter Switch that enables to set up for any Narrow Shift from 
10 -200 Cycles or any Wide Shift from 200 -1000 Cycles. 
The Mean or Centre Freq for the Narrow Shift is 1000 
Cycles, for the Wide Shift es 2550 Cycles. Normal Audio 
Input from Receiver is 600 OHMS. The Convertor will 
operate with an input of 60 Microwatts to 60 Milliwatts or 
about -14 to plus 18 DBM. Has Internal Tone OSC Freq 
595 -1785 CPS. Mark Space Switch Normal or Reverse 
Supplied in good used condition, checked complete. but not 
tested Electronically. £22.50. Carr. £2.50 onwards. 

We Mee haw few COMPARATORS CM -22A/ 
URA -SA same colour and size, using 13 BG7 and BG9 
Valves Made for use with above for Dual Diversity. 
Reception. 105 -125 V.A.C. Supply fully filtered for 
interference. Used Good condition, checked complete but 
not tested Electronically. E10.00. Carr. as above. 
We have in stock a Clip on Fan Blower Cooler complete with 
Filter & Heat Switch that only switches on when Units get to 
a preselected heat. Normally if Units are used up to 24 
hours a day. Housed in Alloy case £2.50. Post or caer. 50p 
TELEPRINTER CREED 78. New or rebuilt as new by Gov 
in original Gov. Transit Case. Power 100 - 250V D.C. Few 
only at £22.50 ea. Carr. £3.50 or at cost. 

SUPPLY UNIT 7. Input Voltage 12V d.c. or 100 -250 A.0 
Output 70 -100 Volts 30M /A twice. 30 -45V A.0 40 M /A. 
11.5 -14V d.c. .2-.4 amps. In small box. These are mainly 
for supplying Relay Voltage for the Teleprinters. Brand New 
at E3.50. Carr or post £1.00. 
If possible collect ex Warehouse by appointment, and save 

carr. cost also delivery time. 
Terms cash with order. VAT at 8 %. 
Phone Morley Code 0532- 531179 

JOHNS RADIO 
424 BRADFORD ROAD, BATLEY, YORKS. 

(5045) 

fibre optic STupptierts 
MARE'S TAIL 22" de 7 000 + Fibres E10.00. Glass fibres - requires 
cover 
FISROFLEX SIZE 1 440 Strand Flexible Glass Light Condon. 1 14mm 
Acove Do Black Sheath. 10m £3.00; 100m E21.00 
FIBROFLEX SIZE 4 1780 strand E1.50. 
CROFFON 1810 Flexble 64 Strand Plastic Light Conduit Acove Dia 

1 Bmm. O D 3 3 mm E1.20 per M 10m E9.00 
PLASTIC OPTICAL MONOFISRE Flexible Light Guide 0,a I 0 20. 40. 60 
thou FP10 100m E4.00. FP20 (0 5mm) 100m £5.00. FP40 10m E4.00. 
100m E32.00. FP60 tore E11.00; 100m E65.00 
OPTIKIT 103 2m CROFON 1610 + 3m each FP20 FP40. FP60 o 
Polishing Compound. ideal laboratory pack E5.50 
OPTIKIT Le 6 Convex Glass Lenses Die 7,14/21, 26, 47i 5101 m E3.00. 
(Lenses also available separately ) 

OPTIKITS RR/ Fwe Rem-Reflectors Io, Optic., /beam systems. Dias. 
22/36/44/83mm + 150mm Strip. E2.50. 
ULTRASONIC TRANSDUCERS SEO5B4OT /R Sensitive 4okCr Tx: Ra 

,,air (Suitable for Doppler /Remote Control) E3.50 
ULTRASONIC TRANSDUCERS SE046-25T /R 25 kHr Tx ' Rs Pair 
(Boner Sens,twny Lower Bandwidth than SEO5Bi40) E3.50 
CIRCULAR POLARISERS Reduce .glare on ail types of instrument 
RED AMBER or NEUTRAL 50 mm sq 70p; 75 mm sq E1.40; 150 mm sq 
E4.50. L.neac Polarisers also available 
OPTOLECTRONICS LIGHT SOURCES & DETECTORS 
Mv54 2mm Red LED 20p. MLED500 TO92 Red LED 20p. 
,C209 Red (3mm) 20p. XC209.V XC209 -G (Amber. Green) 30p. 
MLED92 Infra Red Emitter 30p. M15203 Ptaro.Thynstor E1.20. 
2N5777 High Sensitivity Photo.Darlmgton 25V 50p. 
MRD 150 2mm Hign Speed Photo Transistor 14 u5; 40V 70p 
Please add Di VAT to prices S A E please for short form, data 
RBRe OPTIC SUPPLIERS WWI. 6 CMIPPENNAN MEWS. LONDON WI. 15048) 

500 DUAL STANDARD COLOUR TV's. In stock 
From 130. Contact: S.H.C. Television Ltd, 024- 
026 (Radnage) 3321. (20) 

E.C.L. LOGIC I.C.s, Mc10101L; Mc101002L; 
Mc10105L all first grade, guaranteed. 50p per 
gate. post free. Discounts: 14.20 for 10 pieces; 
£38 for 100. Tunnel diodes TD253 at 11.50 each 
post free. Capacitor clearance: 0.1 micro -farad 
250v polyester films tape C280 at 11.80 per 
thousand. (These are physically perfect but 
are surplus untested). Tested C2805: 0.47 at 
£1.20 per 100; 0.33 at £1.00 per 100; 0.22 at 90p 
per 100; 0.033 at 70p per 100. N. O'Brien, 189 
West Hendon, Broadway, Landon. NW9. 

(5042) 

OSCILLOSCOPE TUBES Mullard type D14- 121 -GH 
complete with shields and base. Suitable case. 
C Core mains transformer and multi -rail reg- 
ulator P.C.B. Invertor transformer and E.H.T. 
multifiier. Twin plug -in deflection amplifiers. 
All at £35 per package. All brand new. Cir- 
cuits supplied phone 01 -202 6282, very limited 
stock. (5043) 

SUPERB INSTRUMENT CASES by Bazelli. 
manufactured from heavy duty PVC faced 
steel. Hundreds of people and industrial users 
are choosing the cases they require from our 
vast range. competitive prices start at a low 
75p. Over 400 models to choose from- Prompt 
despatch. Free literature (stamp would be 
appreciated). Bazelli. Dept No 22, St Wilfrid's, 
Foundry Lane, Halton, Lancaster, LA2 6LT. 

(5052) 
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ARTICLES FOR SALE 

B. UMBER ELECTRONICS 
5 STATION ROAD, LITTLEPORT, CAM BS, CBE 1QE 
TEL: ELY (0353) 860185 (TUESDAY- SATURDAY) 

TERMS OF BUSINESS: CASH WITH ORDER 
ALL PRICES INCLUDE POST AND PACKING (UK ONLY) 
EXPORT ENQUIRIES WELCOME. CALLERS WELCOME TUES. -SAT. 
PLEASE ADD VAT. MINIMUM ORDER £1 
PLEASE BICLOSE STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

150301 

ALL BELOW - ADD 8% VAT 
BFY51 TRANSISTORS 4 for 60p. 
BSX20 TRANSISTORS 3 for 50p. 
BC108 (metal can) 4 for 50p. 
PBC1081 plastic BC 1081 5 for 50p. 
BSY95A TRANSISTORS, 6 for 50p. 
BCY72 TRANSISTORS, 4 for 50p. 
MINIATURE 2 PIN PLUGS d SOCKETS 
(Fit into 4a" hole. pins enclosed. with covers 
for chassis mounting, or can be used for 
in-line connectors) Bargain pack of 3 plugs + 
3 sockets + covers 50p. 
PROGRAMMERS (Magnetic Devices) Con- 
tain 9 microswtiches (suitable for mains 
operation) with 9 rotating cams. ill 
individually adjustable, ideal for switching 
disco lights. displays, etc or industrial 
machine programming. (Need slow motion 
motor to drive cams, not supplied) 9 switch 
version £1.50, or 15 switch version £2.00. 
10 WAY PUSH -BUTTON UNITS, 1/2" 

square buttons marked 0 -9. cancelling type. 
mounted on one PCB for easy fixing, ex -equip 
50p. 
HEAVY DUTY HEATSINK BLOCKS, 
undnlled. base area 21/4" x 2 ". with 6 fins. 
total height 2'in" 50p each. 
9V RELAYS, Continental type, 2 pole change 
over 35p. 
RUBBER MAGNETS 1/2" square, with 
mounting hole. 20 for 30p. 
PYE CAMBRIDGE PC BOARDS (Removed 
from high band AM 10) 
RF and MIXER BOARD £7.00 
10.7 mhz IF BOARD £1.50 
10.7 MHz OSCILLATOR /MIXER BOARD 
with 11 155 Xtal) £1.25. 

455 KHz IF BOARD £2.00 
AM AUDIO BOARD E1.20 
AM SQUELCH BOARD 50p 
6 CHANNEL LEDEX SWITCHES, 12V, 
complete with all trimmers and coils (removed 
from high band AM 10) £4.00. 
PYE WESTMINSTER W30 AM MAN- 
UALS (shop soiled) £1.20 Zero rated VAT) 
TO3 TRANSISTOR INSULATOR SETS, 
10 for 50p. 
SPECIAL OFFER. Miniature 50 ohm coax, 
high quality, PTFE insulation and blue PTFE 
cover. solid silver -plated inner, and 
silver- plated braid. approx 3mm overall 
diameter (ideal for unit wiring of RF stages up 
to 23cros etc 14 metres for 50 

ALL BELOW - ADD 8% VAT 
24V MIN. REED RELAYS, encapsulated 
single -pole make. 2 for 50p. 
CHASSIS TAGS, 25p pack. 
REALMS, single pole. changeover. 20 DC 
approx 1,4in x :nn x 1 'in in 35p each 

MANUFACTURERS - SEND SAE FOR 

OUR LATEST BARGAIN CAPACITOR LIST. 

PLESSEY COLOUR SCAN COILS. 90° 
brand new. £4.00 each 
COLOUR MONITOR DECODER PANELS. 
By leading British manufacturer. Designed to 
B. B C. standards. Units consist of chrominance 
module, PAL filter and delay module, lumin- 
ance module and encoded video input module. 
All units brand new and complete including 
edge connectors and service manual. E30.00. 
Manual supplied separately, E1.00 each. 

WE NOW STOCK SPIRALUX TOOLS for 
the electronics enthusiast. Screwdrivers, net 
spinners. BA and Metric sizes, pop rivet guns, 
etc. SAE for list. 

PLUGS AND SOCKETS 
25 -WAY ISEP PLUGS AND SOCKETS, 
40p set (1 plug + 1 skt). Plugs and sockets 
sold separately at 25p each 
ANDREWS 44AN FREE SKTS. (N -type) for 
FH4 /508 or FHJ4 /50B cable, £1.00 each 
BULGIN ROUND FREE SKTS. 3' pin. for 
mains input on test equipment, etc., 25p 
eacb 
50239 BACK TO BACK SOCKETS, £1.25 
each. 

, PL259 PLUGS (PTFE). Brand new Packed 
with reducers 65p each, or 5 for £3.50. 
50239 SOCKETS (PTFE). Brand new (4 
hole fixing type). 50p each. or 5 for E2.25. 
N -TYPE SKTS. (4 hole chassis mounting, 
50ohms, small coax lead type), 50p each 
N -TYPE PLUGS 50ohm, 60p each 

GREENPAR (GE35012) CHASSIS LEAD 
TERMINATIONS (These are the units which 
bolt on to the chassis, the lead is secured by 
screw cap, and the inner of the coax passes 
through the chassis). 30p each, 4 for £1.00. 
BULGIN FLAT 2 pin FLEX CONNECTORS. 
Non -reversible 40p each 

ALL BELOW - ADD 8% VAT 
MINIATURE Panel mounting Rocker 
Switches, bolt-on type, smart appearance, 3 
for 50p. 

MAINS TRANSFORMERS 
All 240V input. voltages quoted 

approx. RMS 
(Please quote Type No only when ordering) 

TYPE 10/2 10 -0 -10V at 2A, £1.50. 
TYPE 72703 400V at 10mA, 200V at 
5mA. 6.3V at 400mA, £1.25. 
TYPE 28/4 28V at 4A, 125V at 500mA, 
£4.00. 
TYPE 125BS,. approx 125V at 30mA, 
65p. 
RADIOSPARES 500W ATT AUTO 
TRANSFORMER, 100 f 110 / 150 r 200 
/ 220 / 240V tapped input and output step 
up or step down facility, ex. new equip., 
£6.00. 
MULLARD TUBULAR CERAMIC TRIM- 
MERS, 1 -18pf, 6 for 50p. 
(as featured in Rad. Comm Jan. p.25). 
ICs, some coded. 14DIL type. untested, 
mixed, 20 for 25p. 
2 -GPF., 10MM CIRCULAR; CERAMIC 
TRIMMERS (for VHF /UHF work). 3 pin 
mounting, 5 for 50p. 
CERAMIC HIGH VOLTAGE PILLARS 
(metal ends, tappe 4BA), approx lin long, 
10 for 60p. 

PYE RADIO- TELEPHONE 
EQUIPMENT 

Cambridge, Westminster. Motofone, Euro- 
pa series. Serd s.a e for full details 

WELLER STOCKIST. All irons and spares 
available. S.A.E. for list. 

VALVES 
QQV03 /20A (ex- equipment). £3.00. 
QQV03/10 (ex- equipment) 75p or 2 for 

£1.20. 
2C39A (ex. equipment), £1.00 each. 
QQV02/6 (ex. equipment), £1.00 each 
4X2508 (ex. equipment), £1.50 each. 
DET22 (ex. equipment), 2 for £1.00. 

ALL BELOW - ADD 25% VAT 
HIGH QUALITY SPEAKERS, 81/41n x 6in., 
elliptical. 2in. deep, 4ohms, inverse magnet, 
rated up to 10W. £1.50 each, or 2 for E2.75 
(Quantity discount available). 

T.V. PLUGS (metal type). 6 for 50p. 
T.V. SOCKETS (metal type). 5 for 50p. 
T.V. LINE CONNECTORS (back -to -back 
skt. I. 5 for 50p. 

MIXED ELECTROLYTICS, large bag. 

PNP AUDIO TYPE T05 TRANSISTORS, 
12 for 25p. 
STUD RECTIFIERS, BYX42 300R, 300V 
at 10A, 30p each. or 4 for E1.00 
DIN SPEAKER SKTS, 2 -pin, 4 for SOp. 
IF CANS, 1/2 in square, suitable for rewind. 6 
for 30p. 

DUBILIER ELECTROLYTICS. 5OuF, 450V. 
2 for 50p. 
DUBILIER ELECTROLYTICS. 100uF, 
275V, 2 for 50p. 
PLESSEY ELECTROLYTICS. 470uF. 63V, 
3 for 50p. 
TCC ELECTROLYTICS. 1000uF, 30V. 3 for 
60p. 
PLESSEY ELECTROLYTICS. 1000uF, 
180V. 40p each (3 for E1.00). 
DUBILIER ELECTROLYTICS. 5000mfd. at 
35V. 50p each 
DUBILIER ELECTROLYTICS. 5000mfd at 
50V. 60p each 
DUBILIER ELECTROLYTICS. 5000mfd. at 
70V. 85p each. 
ITT ELECTROLYTICS. 6800mfd at 25V. 
high grade, screw terminals, with mounting 
clip. 50p each 
PLESSEY ELECTROLYTICS. t 0000mfd. at 
63V. 75p each 

MULLARD BLACK /WHITE C.R.T. 
A65-1 1 W. Brand new. £11.00. 
T.V. LINE SOCKETS. 18p each, 5 for 75p. 
T.V. SOCKETS. Mounted on Bakelite panel 
6 for 50p. 
DIN 3 pin LINE SOCKETS. 15p each 
E.N.T. V/HOLDERS BRA. (Both PHILIPS 
and PYE types available 20p each 

Economise on Semiconductors 
All prices include VAT 

* Low Price CMOS 

* Lower Price 741 C 

* Low price OIL sockets 

* Plastic 3 terminal Regulators 

7090 + data 8 pin DIL 

723C + data 14 pin DIL 

741C + data 8 pin Dll 
NE555 + data 8 pin DIL 

Cá3046 14 pin OIL 

TOA1405 5v 650mA 

TOA1412 12v 500mA 

TDA1415 15v 450mA 

BC107. IOU. 109 

BC182. 164 

BC212. 214 

H -P 0.2" LEO red 

H -P 0.125" LED red 

DIL Low profile 8 

Sockets 14 

Sockets 16 

1+ 10+ 25+ 
38 36 34 
70 68 64 
23 22 22 
45 44 43 

84 81 77 

80 76 74 
80 76 74 
BO 76 74 
11 10.5 10 
12 11.511 
13 12.5 12 

19 18 17 

18 17 16 

11 10 9 
12 11 10 

13 12 II 

7400 
1402 
7403 
7404 
7405 
7410 
7413 
1420 
7430 
7442 
1447 
1473 
7474 
7476 
7486 
1490 
7492 
7493 
74121 

1+ 
14 
14 
14 
16 
16 
14 
29 
14 
14 

25+ 
12 

12 

12 

13 

13 

12 

24 
12 
12 

64 54 
90 80 
30 25 
32 26 
32 26 
32 26 
48 39 
55 50 
48 39 
34 28 

BC109C 

BCI71 
BC179 

BF244B 

BFY51 

II 8ZY88C 

21 303-155 
22 2113702 

30 253704 
18 253708 

283055 

12 
12 
13 
10 

49 

111914 

IN40o1 

1114002 

154004 

184148 

5 

5 

6 
7 

4 

AY -5-1224 16 pin OIL clock IC + data + circuit 4 00 

Clock kit IC + 4 digits 11.00 
Clock kit IC + 4 digits. transistors A transformer 13.00 
TBA810AS 7W Audio Amp + circuit + data 1.15 
TCA940 IOW Audio Amp + circuit + data 2.20 
TÁ0100 Radio IC + IF filler + data 1.70 

Carbon film resistors 'AV 5', E12. 1.2 se. 10 II p, 100 95p. 

4000 
4001 

4002 
4006 
4007 
4008 

4009 50 
4010 
4011 
4012 

4013 
4014 
4015 
4016 
4017 

4020 
4023 
4024 

4025 
4027 50 
4028 78 
4030 50 
4040 93 
4042 
4046 
4049 
4050 50 
4068 18 
4071 '18 
4078 18 
4081 18 

4501 50 
4511 138 
4518 109 
4520 109 
4527 138 

I+ 
18 
18 
18 

102 
18 

102 

50. 
18 
18 
50 
90 
90 
50 
90 
97 
18 
68 
18 

74 
117 

50 

25+ 
17 
17 
17 
95 
17 

95 
46 
46 
17 

17 

46 
82 
82 
46 
82 
88 
17 
62 
17 

45 
71 

43 
84 
67 

107 
45 

45 
17 

17 

17 

17 

45 
126 
99 
99 

126 

By return service. P&P 10p (UK). SAE enquiries, lists. Schools. Colleges supplied 

SILICON SEMICONDUCTOR SERVICES 
41 Dunstable Road, Caddington, Luton LU 1 4AL 

TEST EQUIPMENT - UHF Sig. Gen. MI TF2012, 
Automatic Mod. Meter, 500 MHz Counter, Dual 
Beam Scope, all Less than 1 year old. Tel. 
Sutton (Combs) 756. 

COMPUTER APPRECIATION CHRISTMAS SALE! 
HONEYWELL G.115 processor incl. p.s.u. and 
console, f70. HONEYWELL 7 -track magta,pe 
units, E25. Travelling Wave Tube Amp. & 

TWT, £19. GE International High Speed Tape 
Reader. £38. Letter writing FLEXOWRITER, 
£150. Abone Godstone 1088 384) 3106. 

SURPLUS TEST EQUIPMIENT AND RADIO 
AMATUER GEAR. Bench power suppliers 200/ 
400 v. Precision millivolt meters, chart recor- 
ders, Vanguard. Cambridges, etc., etc., preci- 
sion standards room equipment. B &H COMPON- 
ENT LTD., Dept. WW, Leighton Electronics 
Centre. 59 North Street, Leighton Buzzard, 
Beds, LU7 7EG. (05253 2316). (49 

EX -GOV'T MONO to multi -track tape recorders, 
" EJM.I.:," Ferrograph -rich Leevers, etc. S.A.E. 
details A. Wright, 10 Chuhch Street, Dowlais 
Glamorgan. 4991' 

MULLARD FERRITE CORES LA3 100 to 500 
kHz 54p LA5 30 to 100kHz 81p. LA7 10kHz 
81p. LA13 for W.W. Oscilloscope £1.50. SPECIAL 
OFFER IN 4148 switching Diodes 10 for 30p. 
50 for £1.25, 100 for 11.50, 1,000 for E10. 
Transistors ALL BRANDED BC147 - BC149 - 
BC157 - BC158 - BC159 - BF194 - BF195 - 
BF196 - BF197 - 8p each or 100 for £6.50. All 
prices include UK postage and appropriate VAT 
at 8 or 25 per cent. Mail order only. - Xeroz 
Radio. 1 East Street, Bishops Tawton, Devon. 

(5066) 

COMPUTERS BURROUGHS E2100 series business 
machines. Programmed for stock control. TWO 
AVAILABLE reasonable offers invited. B. & H. 
Components Ltd., Dept WW Leighton Elec- 
tronics Centre, 59 North Street, Leighton Buz- 
zard, Beds, LU7 7EG (05253 2316). Surplus Test 
Equipment stocked. (49 
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ARTICLES FOR SALE 

SCOPE TUBES 014- 121 -GH 50 14HZ. 4.2 v /cm 
' Y ' sensitivity, with bases and mumetal 
shields. Also suitable unassembled cases, £30 
the package. Suitable mains transformers, 
regulator P.C.Bs (no components) inverter 
transformers, multipliers, deflection amps at- 
tenuator switches, time base, switches etc. 
available to tube purchasers at virtually scrap 
prices. Everything brand new. Phone 01 -202 
6282. (5072) 

LINSLEY -HOOD 75 watt amplifier spares, 
sescosem BDY56 £1.75, Motorola BD529, 530 65p 
each, 2N5459 45p, BF259 45p Tantalum bead 
100 /3V 15p. Filter switch click and mains /rf 
interference suppression kit, with full fitting 
instructions, £1.35. All components brand new 
and guaranteed. Prices are tax inclusive, 59 
Fowey Avenue, Torquay, S. Devon. (5064) 

ARTICLES WANTED 

* MINICOMPUTERS 
* PERIPHERALS 
* INSTRUMENTATION 

For fastest, best CASH offer, phone 
COMPUTER APPRECIATION 

Godstone (088 384) 3106 
(5058) 

WANTED, all types of communications receiv- 
ers and test equipment. Details to R. T. & I. 
Electronics, Ltd., Ashville Old Hall, Ashville 
Rd., London, E.11. Ley 4986, (63 

B -D ELECTRONICS offer prompt settlement for 
your surplus components. Our main field of 
interest is consumer electronics. Please tele- 
phone our Miss Hughes, Sandy (0767) 81616. 

(22 

AVO VCM 163 Valve tester: TF 1041c Valve 
voltmeter digital multimeter TDMS. 70. 
Fletcher, 62 Moorbridge Lane, Stapleford, Not - 
Ingham, 0602 397446. (4985) 

WANTED AVO VCM 163 Valve tester " off air " 
frequency standard. Toms 70. Telequipment 
D43 " Plug ins." Modern Marconi test equip- 
ment. Nottingham 0602 397446, (5053) 

ARTICLES WANTED. We purchase large 
quantities of Transistors I.C.'s Diodes, etc, etc. 
Please telephone 01 -359 4224. (5067) 

SURPLUS COMPONENTS. Equipment and Com- 
puter panels wanted for cash. Ring Southamp- 
ton 722501. (5061 

PLEASE HELP. Wanted Wireless World 
August 1975 to save several years' collection. 
Any reasonable price paid. Mr Romer. 15 
Kenilworth Rd, Bognor Regis, P021 SNE. 

WIRELESS WORLD COLLECTOR requires Jan- 
uary, March, April, June July, August 1966. 
February, March, April, May, June, July, Aug- 
ust 1967. February 1968. February, March. 
April, May, July, October, November, December 
1969. July 1970. April 1972. December 1973. - 
Box No. 5065. 

NEW GRAM AND SOUND EQUIPMENT 

GLASGOW. Hi Fi, Cassette Decks, Tape Record- 
ers, Video Equipment, always available we 
buy. sell and exchange for Hi Fi sets and 
photographic equipment. VICTOR MORRIS 
Audio Visual Ltd, 340 Argyle Street, Glasgow, 
Gl, 8/10 Glassford Street, Glasgow, G2, 31 
Sauchiehall Street, Tele: 091 -221 8958. (11 

COURSES 

RADIO and Radar M.P.T. and C.G.L.I Courses. 
Write: Principal, Nautical College, Fleetwood, 
FY7 832. (25 

VALVES WANTED 

WE BUY new valves, transistors and clean new 
components, large or small quantities, all de- 
tails, quotation ,by return - Walton's, 55 Wor- 
cester St., Wolverhampton. (62 

131 Classified 
SERVICES 

w 

FOR SOUND SENSE 
MIX WITH 

PARTRIDGE 
ELECTRONICS 

MANUFACTURERS OF AUDIO 
MIXERS, BIG AND SMALL, FOR 

ALL PURPOSES 
21 -25 Hart Road, Benfleet, Essex 

Phone: (03745) 3256 

BUDGET KITS 

OR CUSTOM BUILT 

a 
/4/4/ 

BU 
QUALITY 

GRAPHIC LECTRONICS LTD. 
PROFESSION L PRINTED CIRCUITS 

Small - M ludo - Large Batch Runs 
Prototypes - Sama Day Service 

Marsh Road Tel. 036 -32 -3530 
Lords Meadow Industrial Estate, Crediton EX1 7 1 EU 

PRINTED CIRCUITS 
and HARDWARE 

Readily available supplies of Constructors" 
hardware, Aluminium sheet and sections. Printed 
circuit board, top quality for individual or published 
designs. 
Prompt service 
Send 15p for catalogue 

RAMAR CONSTRUCTOR 
SERVICES 

Masons Road, Stratford-on-Avon 
Warwicks. Tel. 4879 (38) 

STRIPPER 
FOR HIRE 

Your Free issue wire cut and stripped for 75p 
per 1000 leads Supply of equipment cable 
available. printed circuits assembled Cable 
looms and complete equipment manufactured 
to order Wire supplied and cut, a quotation will 
cost you nothing from 

HAMER & EMMINS LTD 
Deseronto Wharf . St Marys Road 

Langley, Bucks 
Tel Slough 46760 or 46769 

SERVICE AND REPAIRS 

AUDIOMASTER BACKGROUND MUSIC . . ser- 
vice, sales. Tape programmes. P. J. Equip- 
ments, 3 Qnslow Street, Guildford 4801. (12 

THOR -HOLE CONVENTIONAL P.C.B.'s gold 
plating, roller tinning, prototypes,' silk screen- 
ing, drilling. All or part service. - ELECTRO- 
CIRCUITS (P.C.) LTD., Delamare Road, Ches- 
nut, Herts. Tel. Waltham Cross 38600 or 20349. 

(84 

TUBE POLISHING, mono, f5.63, colour £5.94. 
C.W.O. Return carriage and VAT paid. Phone: 
N.S. 300, Retube Limited, North Somercotes, 
Lough, Lincs. (27 

HAVE YOU DIFFICULTY In obtaining Electronic 
Components at the right price and when you 
require them. We are interested in purchasing 
components on behalf of manufacturers, over- 
seas buyers, etc. Give our service a try and 
get the benefit of over 20 years experience, 
we make promises and not excuses. Contact 
Tom Powell, Elekon Enterprises, 224A St. Paul's 
Road, Highbury Corner, London. N1. Tel. 01- 
359 4229. (5068) 

BOOKS WANTED 

BOOKS WANTED " Electronic Transformers 
& Circuits " by R. Lee. " Transformers " by 
F. C. Connelly. Box No. 5054. 

Instruments 
well worth servicing 

are worth servicing well 
And now its even easier because you can 
bring or send your AVO, MEGGER or 
SULLIVAN instruments for service or 
repair direct to the manufacturers' joint 
service and spares centre. In -house BCS 
certification facility. 

London Instrument Repair Centre, 
Enquiries 
Archcliffe Road, 
DOVER, 
Kent CT17 9EN. 
Tel: 0304 202620. 
Telex: 96283. 

Repairs 
Cunnington Street, 
Acton Lane Works, 
Chiswick, 
London W4 SHJ. 
Tel: 01 -995 9212. 
Telex: 22583. 

AVO -MEGGER -SULLIVAN 

FOR 
CLASSIFIED 

ADVERTISING 

RING 
OWEN 
BAILEY 

ON 
01-261 8508 

OR 
01-261-8423 
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LIGHT SWITCH 

.0-...:i', 

Automatically switches on lights at dusk 
and off at dawn. Can also be used where 
light and dark is a convenient way to stop 
and start an operation. Requires only a 
pair of wires to the normal switch. In 
bakelite box. normal switch -plate size. 1 

amp model C3.75. 
VAT and Postage 50p 

8- SWITCH DISCO 
LAM P 
CONTROLLER 
Mains motor driving a drum 
with adjustable trips operating 
8 changeover 10 amp switches. 
so a total of 40K watts of 
lighting can be controlled 
enabling an unlimited variety 
of effects to be achieved and 
changed with the minimum of 
effort. This is a real snip at 
07.50 +Cí.15 post and VAT. 

RELAY BARGAIN 
Type 600 relay. 2 changeover one open and one closed contact. 
Twin 500 ohm coils make this suitable or closing off DC 6v. DC 
12v. DC 24v or AC mains using resistor and rectifier. 40p each. 
Resistor and rectifier 20p extra. Post and VAT 20p. 

® 
NUMICATOR TUBES 
For digital instruments. counters. timers, 
clocks. etc. Hi -Vac XN.3. Price 99p each. 10 for 
f8. 

MULLARD 
THYRISTOR 
TRIGGER MODULE 
This produces pulses for 
phase control triggering, it 
has two isolated outputs, so 
one thyrister or two thyris- 
tors (in separate arms of 
bridge) may be controlled 
by one module. The timing 
circuit is synchronised to the mains frequency and 
control is by an external variable resistor or from a 
voltage or current source. Provision is made for 
feed -back where automatic control is required. Price 
£595, 

MULTI -SPEED MOTOR 
Sú speeds are available 500.850, and 1,100 r.p.m. and 
8.000. 12.000 and 15.500 r.p.m. Shaft is .4 in.Aiameter 

and approximately 1 in. long. 230í240v. Its speed 
may be further controlled with the use of our 
Thyristor controller. Very powerful and useful 
motor. size approx. 2 in. dia. x 5 in. long. Price £1.40 
x 45p post & VAT. 

SLIDE SWITCHES 
Slide Switch, 2 pole changeover panel mounting by 
two 6B A screws. Size approx. tin. x Lin. rated 250V 
lamp. 15p + 7p post & VAT. Sub Miniature Slide 
Switch. DPDT 19mm (Lin. approx.) bétween fixing 
centres 28p each + 9p post & VAT or 10 for CIRO. SP 
change over spring return 250v I amp. 25p + Op post 
& VAT. 

TANGENTIAL HEATER UNIT 
This heater unit is most efficient and quiet running. Is as fitted in 
Hoover and blower heaters costing £15 and more. Comprises motor, 
impeller. 2kW element. and.IkW element allowing switching I. 2 and 
3 kW and with thermal safety cut -out. Can be fitted into any metal 
line case or cabinet. Only needs control switch. 65.82 plus post & 
VAT CI. 2kW Model as above except 2kW £435 plus VAT & post 75p. 
Don't miss this Control Switch 44p. P. &P. 40p. 

CENTRIFUGAL BLOWER 
Miniature mains driven blower centrifugal type blower unit by 
Woods. Powerful but specially built for quick running- driven by 
cushioned induction motor with specially built low noise bearings. 
Overall size 4'1" x 411' x 4". When mounted by flange. air is blown 
into the equipment but to suck air out. m unt from centre using 
clamp. Ideal for cooling electrical equipment or fitting into a cooker 
hierxl. film drying cabinet or for removing flux smoke when 
soldering. etc . etc. A real bargain at 63,30 + 60p post & VAT. 

DISTRIBUTION PANELS 
Just what you need far work bench or lab. 4 x 13 amp sockets 
in metal box to take standard 13 amp fused plugs and on /off 
switch with neon warning light. Supplied complete with 6 feet 
of flex cable. Wired up ready to work. C2.75. VAT & postage 
65p. 

AUDIO AMPLIFIER 
Part of the famous Red.lune backyround m c system secondhand 
but believed in good order However no guarantee w 

reselling 
for 

spares value only These are 6 valve amplifiers. the output valves are 2 

e EL 84 in push, pull, complete with mains transformer rectifier and 
ample smoothing equipment The mains transformer alone today would 
cost at least t4 Sire is 91/2" e 5v," s 4'6" Price only £2.00 + postage 
g VAT r 1 50 

15A ELECTRICAL PROGRAMMER 
Learn in your sleep Have radio playing and kettle boiling as you awake - 
switch on lights to ward oft intruders - have a warm house to come home to 
All these and many other things you can do if you invest in 

n 
electrical 

programmer Clock by famous maker with 15 amp o , off switch Switchon 
time can be set anywhere to stay on up to R hours Independent 60 minute 
mmory logger A beautiful unit Price E2.95. VAT & Postage 6Op or with 
lass front 0,°rye cnr-I £1.50 ".Ire O' 

SMITHS CENTRAL HEATING CONTROLLER 
Push button gives 10 variations as follows 111 continuous hot water and continuous central heating t2) 

continuous hot water but central heating off at night 131 continuous hot water but 
- central heating on only for 2 periods during the day 141 hot water and central 

heating both on but day time only 15) hot water all day but central heating only tor 
2 periods during the day 161 hot water and central heal!, on for 2 periods during 

i 
the day time only -- her for summer time use with central heating off 171 hot water 
continuous (8) hot water day time only 191 hot water twice daily I I Or everything off 

A hart 1s ir- '......i, unit with 24 hour movement and the switches and other parts necessary t0 select the 
1l.n "..r.r of heating Supplied complete with wrrmr, diagram Originally sold we helieve at 

ivin Ely .1 E6.95 .',i, h VAT & Postage 85p each 

TERMS. Where order is under £5 please add 30p surcharge to 
offset packing expenses r 

J. BULL (ELECTRICAL) LTD. 
(Dept. W.W.), 103 TAMWORTH ROAD 

CROYDON CRO IXX 
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YOU MAY BE IN TIME 
.II .n .0 £7.50 - a signal gener:n. ar 

08.50. e scilloscope at £1250 - (eque at 
andard at C19.50 as these and many other g e 

buys were offered in our December Advancod 
Advertising News. Send S.A.E. for &copy today 

Of course as subscribers received this list at least .4 

month ago chances are best buys will have herer 
snapped up so whilst writing why not send CI 25 .il.,l 
receive the next issue in advance. 

BUY YOURSELF SOMETHING 
Good buys available at these prices only during Lin 
Peces include VAT. 

PRICE Postage 
£ p L p 

Mallard Unites with speakers 15.50 
Full -Fi stereo amplifier in teak look case 9,95 1.00 
7 watt stereo amplifier (American G.E.C.) 7.00 .40 
AM /FM tuner (less dial and drive) for above 

amplifier 6.50 .50 
Headphone stereo amplifier 4.50 .25 
Remitone 7 transistor pocket radio 2.00 20 
Fluorescent kitchen light 20watt with tube2.95 1.00 
Atlas car battery charger 6v and I2v with 
meter 2.25 .75 

Battery charger kit 1.95 .50 
Motorised car aerial I2v with controls 7.50 .80 
Jumper leads for emergency starting 1.50 .50 
Solder gun with work light 3.25 .50 
Antes soldering iron 15 watts with 2 bits. 2.95 .25 
Mini immersion heater (quick ruppe) 2,00 .20 
Jug heater 3,00 .30 
Luxistor amplifier in case with speaker . 6,50 .50 
Celestion 8" speaker 1215 watts 6.10 ohms 4.00 .75 
6 -12v very high power motor 3.50 .40 
I2v Smiths motor for blower. etc. 2.16 .40 
Ugbt dimmer. 1250 watts, disco model 4.25 .40 
2000 watt motor driven disco tight flasher 4.00 .20 
15 switch motor driven disco light 

controller 950 50 
8 switch motor driven disco light controllere.50 .50 
Black (UV) light amp for disco -175 watt 7.00 .50 
Randall central heating controller 7.00 30 
Horstmann central heating controller 6.00 .30 
Crystal set kit 2.00 .25 
5 computer boards (al least 250 transistors. 

ICs and other components) 1.00 .50 
Batteries (107v). pack of 25 1.00 .40 
12v mains unit for driving models 2.50 .30 
Drill speed controller kit 2.95 .40 
Drill speed controller. but made up 3.95 .40 
Multi -range test meter 1000 opv, fully 
switched 4.95 .30 
EP.IOK test meter 13.90 .50 
Sound to light unit 8.50 .25 
Automatic night light- switch 240v 4.00 .25 
Automatic night light switch I2v 1.50 .25 
Immersion heater. 2KW. standard tank 
fitting 2.00 50 
Soil heating kit (transformer. etc.) 3.00 75 

Use this list as an order form and please note if your 
total order for these items exceeds C20 we will pay the 
Feist age 

SOUND TO LIGHT UNIT 
Add c.ii tir or white I.yh, to your 
umplaier Will operate 1 2 or 3 lamps 
I ma..mum 450wl Um, in Bo. ail 
ready to work E7.95 plus 95 VAT and 
postage 

ADVERTISEMENT 

The Plessey Company Limited and 
L.S.I. (Electronic Systems) Limited announce, 

following settlement of a dispute between 
themselves and General Instrument Corporation 

of America and General Instrument 
Microelectronics Limited, that the following 
metal oxide semiconductor circuits have been 

withdrawn from the market : 

MP9100 Push button telephone IJ.iaHtr 

MP9200 Repertory telephone store 
MP1013A Universal asynchronous receiver /transmitter 

The equivalent circuits AY -5 -9100, AY -5 -9200 

-and AY- 5- 1013/1013A can be obtained from 

General Instrument Microelectronics Limited. 

© PLESSEY Semiconductors 

r 

Now: The 
day-by-day 
yearbook. 
Day -by -day usefulness throughout 1976 -that's 
the keynote of our new, completely revised 
Yearbook. New features include a week -at -a- 
glance desk diary, and a fact -packed 
Serviceman's Section. Plus the industry's most 
comprehensive buyers' guide, big legal and 
technical sections, and pages of valuable trade 
names and addresses. Order your copy now! 

To: General Sales Dept. . I PC Electrical & Electronic Press Ltd . 

Room 11, Dorset House, Stamford St.. London SE1 9LU. 
Please send me copies of Electrical & Electronic Trader 
Year Book and Diary 1976 rot £5.50 each. inclusive of 
postage and packaging. I enclose cheque p.o. for 

Name 

Address 

Cheques should be made payable to 
IPC Business Press Ltd. 

ITia 
''rlraga.t er 

Company registered in England Registered No 677128 
LRegistered address Dorset House. Stamford St SE1 9LU J 
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Wilmslow 
Audio 

THE firm 
for 

speakers! 
Baker Group 25, 3, 8. or 15 ohm ... £8.64 
Baker Group 35, 3' 8 or 15 ohm .... £10.25 
Baker Deluxe, 8 or 15 ohm £13.75 
Baker Major, 3, 8 or 15 ohm £11.87 
Baker Regent, 8 or 15 ohm £10.00 
Baker Superb, 8 or 15 ohm £18.12 
Celestion HF1300 8 or 15 ohm £7.75 
Celestion MH 1000 horn, 8 or 15 ohm £13.50 
Decca London and X over £42.25. 
Decca DK30 and X over ...... £24.06 
EMI 13 x 8, 150 d /c, 3, 8 or 15 ohm £2.94 
EMI 13 X 8, Type 350 £9.56 
EMI 13 x 8, 25 watt bass £9.00 
EMI 8 X 5, 10 watt, d /c, roll /s B ohm £3.95 
tML14"x9 "13-ise80 __ £13.25 
Elac 59RM 109 15 ohm, 59RM 1148 ohm £3.44 
Elac 61/2" d/c roll /s 8 ohm . £4.06 
Fane Pop 15 watt 12" . . £5.25 
Fane Pop 25T 30 watt 12 ". £7.50 
Fane Pop 50 watt, 12" £12.00 
Fane Pop 55, 12" 60 watt £13.95 
Fane Pop 60 watt. 15" £1 7.25 
Fane Pop 70 watt 15" £18.75 
Fane Pop 100 watt. 18" £29.95 
Fane Crescendo 12A or B, 8 or 15 ohm , £34.50 
Fane Crescendo 15, S or 15 ohm £47.50 
Fane Crescendo 18, 8 or 15 ohm £62.95 
Fane 807T 8" d /c, roll /s, 8 or 15 ohm £5.75 
Fane 801T 8" d/c roll /s 8 ohm £9.95 
Goodmans 8P 8 or 15 ohm £5.50 
Goodmans 10P 8 or 15 ohm , £5.80 
Goodmans 12P 8 or 15 ohm ... £13.95 
Goodmans 12P -D 8 or 15 ohms £16.95 
Goodmans 12P -G 8 or 15 ohms £15.95 
Goodmans Audiom 100 1 5 -ohm £13.90 
Goodmans Audiom 200 8 ohm £13.90 
Goodmans Axent 100 8 ohm £8.44 
Goodmans Axiom 402 8 or 15 ohm £20.00 
Goodmans Twinaxiom 8" 8 or 15 ohm , . £10.14 
Goodmans Twinaxiom 10" 8 or 15 ohm £10.75 
Kef T27 £6.06 
Kef T15... £6.94 
Kef 8110. £8.37 
Kef B200 £9.50 
Kef 8139 £16.95 
Kef 0148 £2.31 
Kef DN12 £5.99 
Kef DN 13 £4.50 
Richard Allan HP8B 8" 45 watt £13.25 
Richard Allan CG8T 8" d/c roll /s £7.50 
STC 400 1 G super tweeter £6.56 
Baker Major Module. each . £1 3.44 
Goodmans Mezzo Twinkit, pair £47.19 
Goodmans DIN 20, 4 ohm, each . £14.75 
Helme XLK35, pair £24.00 
Helme XLK40, pair £35.00 
Helme XLK30, pair £19.00 
Helme XLK50, pair £56.00 
Kefkit 1, pair ....... £53.00 
Kefkit Ill, each £48.00 
Richard Allan Twinkit, each.. £10.95 
Richard Allan Triple 8. each ... .. £16.50 
Richard Allan Triple, each £23.95 
Richard Allan Super Triple, each £28.75 
Richard Allan RA8 kit, pair ... £42.00 
Richard Allan RA82 kit, pair ... £63.00 
Wharfedale Linton 2 kit (pair) ... £23.12 
Wharfedale Glendale 3 kit, pair .. £40.62 
Wharfedale Dovedale 3 kit. pair £63.12 
All Radford, Gauss, Castle, Jordan Watts, Eagle. 

Lowther. Peerless Lannoy units in stock 
Prices correct at 29.10 75 N LÜbiNG VAT AT35 °/ ON H1 -F1 

8% ON PRO AND PA 
Cabinets for PA AND HiFi, wadding, Vynair, etc. 

Send stamp for free booklet "Choosing a Speaker" 
FREE with all orders over £7 - HiFi 

Loudspeaker Enclosures Book 
All units are guaranteed new and perfect 

Prompt despatch 
Carriage: Speakers 50p each, l 2" and up 75p each. 
tweeters and cross -overs 30p each, kits 80p each 

(El .60 pair). 

WILMSLOW AUDIO 
Dept. WW 

Loudspeakers & Export Dept: Swan Works, 
Bank Square, Wilmslow, Cheshire SK9 1HF. 
Discount HiFi, PA etc: 10 Swan Street, 
Wilmslow. Radio, Hifi, TV, Radio: Swift of 
Wilmslow, 5 Swan Street, Wilmslow. Tel. 
(Loudspeakers) Wilmslow 29599, (HiFi, etc.) 

Wilmslow 26213 

WW -022 FOR FURTHER DETAILS 

POLYESTER CAPACITORS 
I.T.W. 

Radial Lead 10% Tolerance 100V D.C. 001 mfd. 03p. 
015mfd 035p, lmfd..O6p..0022mfd..03p; .022m1d 
035p 15refd.. 07p, .0047mfd.. 03p:. 033mfd 04p 
22mfd 08p:. 0068mfd..03p; 047mfd..04p; .47mfd 
15p Otnifd..03p:.o68mfd..05p. 

Axial Lead 10% Tolerance 200V D.C. Otmfd. 185p 
022mfd 185p; 047mfd..20p: 1 mfd..25p. 

Dipped Tantalum Capacitors (Bead Type). Values 
available 1; .15:.22; 33. tmfd; 1.5: 2.2; 3.3; 4.7: 35V 
47; 6 8. lOmfd; 25V: 15, 22. 33, 47mfd: 16V Prices 10p 
each - 10 for 95p. 
Electrolytic Capacitors (Axial). 1000 -40V 25p: 470-16V 

15p. 220.25V 12p. 100 -25V 6p; 47 -25V 5p; 47 -10V 5p 
22 -40V 5p, 10.25V 5p; 4.7 -63V 5p; 2.2 -63V 5p. 
tmfd -63V 5p. Radial. 2200 (Tag) 40V 45p each 
1000 -16V 25p: 470.25V 19p; 220 -25V 12p: 100 -25V 6p 
47.16V 5p. 33-16V 5p, 22 -16V 5p. 10 -16V 4p; 5mfd -16V 
4p. 4 7 -16V 4p 

Carbon Film Resistors. '/,Watt RD /3 5% (70 C) Ol p 
each 90p per 100 1R-1 Meg (1M 2-10M 10 %) Special Pack 
20 popular values quarter W - 5 of each 90p. 'A Watt AEL 
5% 4.7R -2M2 .015p each; 75p per 100. 1Watt AEL 
4.7 -2M2 2p each; 1.74 per 100. Special Pack t 00 
Resisitors mixed 40p. 
Polystyrene Capacitors (pf) 63V & 160V 5 %. 10, 15. 
18. 22 33 56, 68.100,120,150.180:270;330;390. 
560 680. 820. 03p each 1000: 1500; 2200; 3300 
035p each 4700; 6800; 8200, 4p each. 10,000pí. 05p 
each 

Semiconductors. BC107/8/9 09p, 8C147/8/9 10p. 
5C157,8. 9 9p. BCY70'1 ; ;2 17p. BFY51 19p. SCR 
C106D 2P4M -400V .50p each 

Integrated Circuits. 741 8 Pin Dd 27p, 723(1099) .57p. 
LM309K(TO31 1.48 I/C Sockets. (Gold) 8/14/16 15p 
(Tm1 8'14/1614p 
Zanier Diodes. 400MW 9p, 1Watt 17p. (Standard 
voltages) 

Diodes.IN4148. 05p,BAX16. 05p. 
Rectifiers. IA 154001 5p. 1N4002 O6p, 154003 07p 
1N4004 08p. 3Amp 3A05(50v) 10p. 3A10(100V) 11 p 

TERMS. CASH WITH ORDER. V.A.T. PLEASE ADD 25" 
POST AND PACKING ADD 35p. ON ALL ORDERS UNDER 
t 5 PROMPT SERVICE. ALL COMPONENTS GUARANTEED 

Greenway Electronic Componenis 
(EAST GRINSTEAD) LTD. 

52 MAYPOLE ROAD. MUSSY WOOD. EAST GRIAS1EA0. SUSSEX AAIl 3A8 
TEL: FOREST ROW 3782 

IS70 034 252/3713 

INVERTERS 
To operate mains equipment from 12v or 24v DC on 

automatic stand -by 

Sine wave. Square wave Self- driven or Frequency 
controlled Suitable for maintaining mains supply during 
power failure, running equipent where the mains is not 
available. or insulation from the mains Controlled battery 
charging incorporated. 

MAINS -STORE 
tin ti,i id,iiiii.roiiii ni 

Interpon Mains -Store Ltd. 
30 Old Bond Street, London, W1 
Tel. 01 -727 7042 or 0225 3916 

EURO CIRCUITS 
Printed Circuit Boards - Master layouts - 
Photography - Legend printing - Roller tinning - 
Gold plating - Flexible films - Conventional 
fibre glass - No order too large or too small 
Fast turnround on prototypes. 
Al: >r part service available NOW 

EURO CIRCUITS LTD 
Highfielcf House 
West Kingsdown 
15F. Sevenoaks, Kent. WK 2344 

SAVE IT BARGAIN 

500 WATT DIMMER SWITCH 
(not suitable for fluorescent lights) 

Basic Module with 1" Knob 422.00 
Complete on MK switch plate £2.50 

Larger 2" knob (BULGIN) 25p extra, P &P 25p 
Please add 8% VAT to all orders inc. P &P. 

.FRASER- MANNING LTD. 
40 TUDDENHAM ROAD, IPSWICH, IP4 2SL 

SOWTER TYPE 3678 
MULTITAP MICROPHONE TRANSFORMER 

Primary windings for 600 ohm. 200 ohm and 60 ohm with 
Secondary loadings from 2K ohm to 10 K ohm. Frequency 
response plus/ minus ' /:d8 20 Hz to 25 KHz Contained in 
well finished Mumetal box, 33mm diameter by 22mm high 
with colour coded end leads, low distortion DELIVERY (small 
quantities) EX STOCK. HIGHLY COMPETITIVE PRICE FULL 
DETAILS ON REQUEST. 

E. A. SOWTER LTD -, Dedham Place, Ipswich 
1P4 1JP. Telephone 0473 52794 

WW -030 FOR FURTHER DETAILS 
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EXCLUSIVE OFFERS 
WORLD -WIDE RANGE 

NEVER BEFORE OFFERED 
COMPLETE TRANSPORTABLE H,F. COMMUNICA- 
TIONS CENTRE housed in Air Conditioned TRAILER 
fitted two COLLINS KWT -0 500W B.S.B. Transmitter- 
Receivers and vne COLLINS Receiver all fully tuneable 
2 to 40 m ¡as digital readout synthesised frequency 
control. with line amplifiers and Inputs, operating 
position and remote control facilities and ancillary 
equipment. Power Input 115V or 230V A.C. Full details 
on application. 

PHILCO HC -1181 POINT -TO -POINT STRIP RADIO HF 
RECEIVERS .2r30 m¡cs. Ten fully tuneable channels to 

5 kcs with spdhesibers. Single and diversity reception 
on 13L', 138B, 858 with 4 sub -hands to each channel. 
Full details and prices on application. 

HIGHEST QUALITY 19" RACK 
MOUNTING CABINETS & RACKS 

CABINETS 
Our /!eight Width Depth Rack Panel 
Ref. in Archeo, in inches ira inches Spare in ins. Price 
CL 30 60 36 42 E12.50 
CR 69 30 20 - £24.00 
DM 70 20 26 138 £21.00 
FA 85 22 36 160 E22.00 
FC 52 25 22 47 £17.00 
FG 11 19 18 10 £1.1.00 
FH 15 21 17 11 E12.00 
Fi 15 21 15 12 C12.00 
FN 70 24 20 68 £17.00 
LIS II 21 17 9 £15.00 
LL7 16 20 12 14 £15.00 
LL8 10 20 10 9 £15.00 
LI9 17 21 17 14 05.00 
LLIO 32 21 18 46 £1500 
MM 75 22 26 68 £22.00 

Also Consoles, twin and multi -way Cabinets. 
OPEN RACKS 

Our Height Channel Rack Panel 
Ref. is inches Depth Space Base Price 
RF 83 3 79 15 811-00 
Ro 37 2 51 14 89.00 

Full leads of all above on request. ( have a large quantity of ''bita and pieces" 
canna DA-please send us yam requirements 

o '.out probably- help -all enquiries :uiswcred. 

('ollins Ki.T -Ti SSB Transceivers p L k 
Rhode and Scnwarz HUZ Field Strength Measurer £45.0 
Intertechnique SA40 Spectrum Analysers Pi 1 

Telequipment 0.33 .3/b Oscilloscopes £411.0 i 

!molide Cabinet Shelf Sliders 
1X 1.7'32 C.R.T's 
Kemscope Storage Scope with tracer 
Textronic 5195cope 1GHZ 
I elegwpment tu.aa oscilloscopes C Amp 
M.V.R. Action Replay 20 sec. Videodisc Unit 
Gresham quality enclosed chokes. 5H 200 m/a 

+ Dow Keu Co -ax. Relays SPST 12 to 110v A.C. 
Racal 1 KW S.S -B. Linear amplifiers 1.5/30 m 'cs 
Advance HI Signal Generators. 15 /50Kcs 
Varian VAI75FA Backward Wave Oscillators 

+ Kintel Standard Voltmeter .001 /600 Vx .001v 
Tally 5/8 Traci: Tape Readers 80 cps 

+ Tally 5/8 Traci Tape Readers 120 cps 
2 KVA Auto- Transformers 
Coutant 40v 31St Powe Supplies 
15 foot 15 inch Lattice Steel Mast Sections 
Cintel 2 KV Prove Supplies 
Vabadio 400 watt Inverters 24v to 230 VAC 

Cawkell FL' 4 Band Pass Filter Testers 

E3 On 

£3.00 
£115.00 
£450.00 

£47.00 
P L R 

£2.00 
£6.00 

P.UR 
£18.00 

P 

£48.00 
£65.00 
£22.00 
£30.00 
£29.00 
£35.00 
£22.00 
£60.00 

We have a quarcity of Power Transformers '250 watts to 
15KVA at voltages up to 40KV. Best quality at low prices. 
List available 

Racal RA -63 552 Adaptors. new £70.00 
Racal RA -237 i: W Converters, new £10.00 
19' Blank Rack Panels 844in high £1.00 
Apero Lecuo -scat Photo Copier Electrostatic £40,00 
Apero Dial a Copy Photo Copier Electrostatic C00.00 
Hewlett Packrad 524C Digital Counter PU R. 
Airmer 702 Sig.. Generators 30 rvc/ 30 k/cs £23.00 
Tuning Roller (_.rosters -- £3.50 
Portable Mains Battery Floodlight E24.00 
400 channel Pulse Height Spectrum Analysers P l' .R 
Solanron 5.25000 rye. Oscillators £24.00 
Adds 5'S track Tape Punches £48.00 

\\'' h:tve t tren nssottuwnt of iu,hntnal and 
prnfr+.i,ou'1 e'nthud,. I:-,i) 'l'uLes avall:J,L.. Liaii 
requret. 

INSTRUMENTATION -TAPE 
RECORDER -REPRODUCERS 

%open TM -2' -2- 4 speeds. 7 tracks 
511 ', 4, speeds. 2 tracks 

Ampex FKSUO ': '. 4 speeds. 7 trucks 
Ampex FR600 1 -, 4 speeds, 14 tracks 
D.R.I. RM l'. "- i speeds. 4 tracks 
EMI BTR l'. ". t speed. 1 track 
FMI R3O1G .". 2 speeds. 2 tracks 
Mincom CMP.100, s,, ',. 1 "6 speeds, 7 tracks 
Ka. i 7 wxn '. speed. 7 tracks 
Leevers noch Oct al','i' .2 speeds, u tracks 

'Pt-ices of above £70 to £400 

COMPUTER HARDWARE 
* PRINTER, Ili Ali sliiiiI 10(10linrK p.m. *TAN.: RI::1lfl 11, )lislt speed 5 /8 track 

Nun i .Ii.iii, 

Prices on Application 
PLEASE ADD V.A.T. AT APPROPRIATE 

RATE TO ABOVE 

P. HARRIS 
ORGANFORD -DORSET 

BH16 6BR 
RoURNEMOUTH-765051 
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When you need to hire Video - 
it pays to contact the most experienced 

video company in the business 

.4 

R.E.W. HOUSE 
10. 12 HIGH STREET 
COLLIERS WOOD 
LONDON SW19 2BE 
PHONE: 01 -540 9684 

Also at CENTRE POINT 
20/21 ST. GILES HIGH STREET 
LONDON, WC2 
PHONE: 01 -240 3066 

DIOTESTOR TRANSISTOROTESTER 

The DIOTESTOR detects faulty diodes and transistors 
when still in circuit without need for unsoldering. 

BRITEC LIMITED 
17 Devonshire Road, London SE23 3EN 

Tel. 01 -699 8844 Telex: 896161 

WW-012 FOR FURTHER DETAILS 

WE PURCHASE ALL FORMS 
OF ELECTRONIC EQUIPMENT 

AND COMPONENTS, ETC. 
SPOT CASH 

CHILTMEAD LTD. 
7, 9, II Arthur Road, Reading, Berks. 

Tel: 582 605 

J. LINSLEY HOOD 
HIGH OUALITY AMPLIFIERS AND TEST EQUIPMENT 

available trom 

Examples: TELERADIO HI FI 
75 Watt Amplifier. PA Module £12.00 Kit) £15.95 (Made) 

Pre -amp Module £I825 Kit) (14.50 Nadel 
P.S.U. from £18.50 IIKit) £21.00 (Made) 

F.M. Tuner. basic kit £32.00 (p.p. lop) 
de luxe p.b. version £37.50 p.p. 741 

Stereo Decoder £4.85 Kit) £5.85 (Made) 
Millivoltmeter Kit E15. ?5 (Kit) (Tax 8%) 
Low Distortion Audio On. £9.50 Kill (Tax 8%) 
Third Harmonic Analyser £20.25 Kit) (Tax 8%) 

Reg. P.S.Y. 0 /60v lA £17.50 (Kit). Tax 8%. 

Tax extra 25% where unmarked. P/P extra IMin. 25p) 

FOR DETAILEDAND ILLUSTRATED LISTS SEND S A E 

FM Tuner ,, ... 

ieW l 
Millivoltmeter 

325 Fore St, Edmonton, London, N.9 

01 -807 3719 Closed Thursdays 

Hill 
Anp 75 wan 

wiwwwwweemamMIII 

BROADFIELDS & MAYCO 
DISPOSALS 

21 Lodge Lane, N. Finchley 
London, N12 8JG 

Telephone: 
01 -445 2713 01 -445 0749 01 -958 7624 

MAY WE ASSIST YOU TO DISPOSE OF 
YOUR SURPLUS AND REDUNDANT 
STOCKS. 

We will call anywhere in the British Isles, 
and pay SPOT CASH for Electronic 
Components and Equipment. 

BP' ° G 
ELECTRONICS 
COMPONENTS 

A 126 .13 13 180 .25 252904 .18 
AC 127 .13 OF 181 .25 252905 .18 
AC 128 .11 BF 200 .25 2N2906 .18 
AC 151 .18 BF 194 A9 252907 .18 
AC 152 .25 BF 195 .09 2N2926G 09 
AC 153 .27 BF 198 .12 2N3053 20 
AC 176 .14 BF 199 .12 253054 40 
AC 187K .27 BF 257 .24 253055 45 
AC 188K .27 8F 258 .24 253393 12 
AD 161 .35 8F 259 .24 2N3441 .56 
AD 162 .35 BFX 29 .22 2N3442 96 
BA 102 .10 BFX 30 .22 253638 .10 
BAX 13 03 BF 84 20 2536384 .10 
BAX 16 04 BFX 85 .27 2 N3702 .10 
BC 107 .09 BFX 88 .20 253703 .10 

BC 108 .09 BEY 50 .19 2N 3704 .10 
BC 109 .09 BFY 51 .19 2 N3705 .10 
BC 107 .09 BEY 52 .19 2 N3 706 .10 
BC 148 

ó9 
BY126 .11 253708 .10 

BC 149 BY127 .11 2N3771 1.25 
BC 167 .10 0A47 .06 253772 1.35 
BC 
BC 

168 
169 

.10 
10 

0A90 
0A91 

.04 
.04 

2N3773 
253904 

2.00 
.11 

BC 182 .09 06200 .05 253906 .12 
BC 
BC 

183 
184 

.09 

.09 
0A202 
15914 

.08 

.04 
255294 
295296 

.35 

.35 
BC 212 .095 1114004 .05 255298 .35 
BC 213 .095 194007 .08 253794 .20 
BC 214 .095 154148 .03 293819 .30 
BC 237 .08 15920 .06 293820 .55 
BC 238 .08 15921 .06 254036 .55 
BC 239 .08 15923 .05 254037 
BC 307 .09 2N697 .16 294286 .20 
BC 308 .09 2N698 .14 254921 .80 
BC 309 .09 25706 .10 255060 .25 
BC 327 .12 2N708 .10 294289 .25 
BC 328 .12 2N916 .23 255447 .12 
BC 70 .13 2N1305 .25 255449 .12 
BCY 71 .13 2N1307 .25 255457 .30 
BCY 72 .12 251308 .25 2N5458 .27 
BD 131 .30 2N1613 .15 296027 .40 
BD 132 .30 2N1711 .15 40361 .45 
BO 135 .25 2N2218 .175 40362 .40 
BD 136 26 2N2218A .18 40408 .42 
BD 
BD 

137 
138 

.27 

.m 
2N2219 
25221 94 

.176 
.16 

40409 
40410 

.42 

.42 
BD 139 .29 252221 .175 40602 .55 
BD 140 .32 2522214 .18 40636 1.00 
BDY 
BF 

56 
115 

1.00 
.20 

2N2222 
2N2646 

.175 
.30 

406 73 .60 

FULLY GUARANTEED 
Mail Order only VAT rxtia p&p 20p 
B,iiiq El,ctronics 
PO Box No 10 FIsIinonds Bro,to1 BS162LX 

QUARTZ CRYSTAL 
UNITS from 

I.040.0 MHZ 

FAST DELIVERY 

HIGH STABILITY 

TO DEF 5271 -A 

WRITE FOR 

LEAFLET AT 1 

McKNIGHT 
CRYSTAL Co. Ltd. 
HARDLEY INDUSTRIAI 

TEL. HYTHE 848961 
ESTATE, HYTHE, 

STD CODE 0703 
SOUTHAMPTON 504 6ZY 

SOWTER TRANSFORMERS 
FOR SOUND RECORDS'S AND REPRODUCING EQUIPMENT 

We are suppliers to many well -known companies. studios 
and broadcasting authorities and were established in 1941 

Early deliveries. Competitive prices Large or small 
quantities. Let us quote. 

E. A. SOWTER LTD. 
Transformer Manufacturers and Designers 

12 Dedham Place, Waterworks Street 
Ipswich IP4 1JP. Telephone 0473 52794 
WW -030 FOR FURTHER DETAILS 
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PRECISION 
POLYCARBONATE CAPACITORS 

440V All High Stability - Extremely Low Leakage 
RANGE: DIMENSIONS 
VALUE (mm) 

( -F) L D 
PRICE 
EACH: 83V Ranee 

- 
1% 2% 

' 
5% 

0.1µF 27 12.7 Sip 0.47µF 67p 50p 43p 
0.22µF 33 16 84p I.00F `2p 62p 52p 
0.25µF 33 16 87p 2.2pF 96p 75p 6Iµ 

-0.47µF 33 19 88p 4.7pF £1.62 11.13 Sop 

0.5µF 33 19 67p 6.8pF £1.96 £1.38 £1.13 

0.68It8 50.8 19 93p 106F 02.40 £1.95 C1.64 

1.0pF 50.8 19 £1.03 ISpF £3.22 £2.79 £2.24 
2.0µF 50.8 25.4 81.44 22pF 61.28 0.68 £3.08 

'TANTALUM BEAD CAPACITORS - Values available: 0.1. 
0.22. 0.47. 1.0. 2.2.4.8. 6.ipF at 15V/25V or 35V; I0pF at 16V/20V 
or 25V; 22.0µF at 6V or I6V; 3 OpF at 6V or I0V, 47.0µF at 3V or 
6V; 100.OµF at 3V. ALL at IOp each, 10 for 95p. 50 for £4. 
TRANSISTORS & I.C.'s 

AC 128 I4p 8C268Á/384. 10p ()C71 12p 
AC176 16p BC547/558A 12p '257926G 12p 
AD149 40p BCY72 12p 2529260 lip 
AFI78 30p BD131/132 39p 252926Y Ilp 
ÁF239 38p 13F115/167 22p 253054 65p 
80107/8/9 9p 131-173 24p 2N3055 50p 
BC114 12p 8F178 26p 2N37021 
BC147/8/9 10p 8E184 22p 3704 lip 
BC153/154 12p BF194/195 12p r TIP30A 52p 
8C157118/9 12p, 0F196/197 12p TIP31A 55p 
BC177 I8p BEM) 27p TIP32A 64p 

-BC182/183L lip BF262/263' 60p T1P3055 55p 
BC183/183L lip 86650/51'52 20p MPUI31 49p 

`8C184/184L 12p BFX84/86.88 20p NE555 alp 
BC212/212L 14p' BFX85 28p 791C 32p 
'BC213/213L lip BRIO) 4Iµ ZN914 £1.15 
RC214/214L lip GET872 25p SN76013ND 
BC267 I2p 0C44/0C45 14p £1.50 

POPULAR DIODES -15914 Op 8 for 45p. 18 for 90p; 15416 8p, 6 
for 45p, 14 for 90p; 544 5p, I 1 for 50p, 24 for £1.90; 154148 5p, 6 
for 27p, 12 for 48p; I N4001 5,1p; 002 Bp; 00 Blhp; 004 7p; 006 8p; . 

007 8r1p. 
LOW PRICE ZENER DIODES- 400MW. Tol. x5% at 5mA. 
Values available: 3V. 13V. 16V, 4.7V. 5. V. 5.6V, 6.2V, 6.6V.' 
7.5v. 8.2V. 9. IV. I0V. IIV. 12V. 13V, 13.5V, 15V. I6V, I8V, 20V, 
22V. 24V. 27V. 30V. All at 7p each: 5 for 33p; 10 for 85p. SPECIAL 
OFFER: 100 Zeners for £8.00. 
*RESISTORS-High stability. low noise carbon film 5 %. 'nW at 
40 °C.'sW at 70 °C. E12 series only -from 2.20 to 2.2Mt). ALL at 
Ip each, 8p for IO of any one value, 70p for 100 of any one value. 
SPECIAL PACK. 10 of each value 2.21) to 2.2Mí)(730 resistors) 
es. , 

SILICON PLASTIC RECTIFIERS -1.5 amp. brand new wire 
ended D027; 100 P.I.V. 7p (4 for 28p), 400 P.I.V. Bp (4 for 30p). 
BRIDGE RECTIFIERS -2'n amp. 200V 40p, 350V 45p. 600V 55p. 
`SUBMINIATURE VERTICAL PRESETS -0.IW only. ALL at 
Sp each: 501). I000. 2200. 4700. 6800. 1kß, 2.2kt), 4.7k9, 6.8k O. 
10k..). 1510. ). 22k t ). 47k0. 68k t). 1000. 250k0. 680k0. I M t). 
2.5Mí). 5Mß. 
PLEASE ADD 15p POST AND PACKING ON ALL ORDERS 
BELOW £5. ALL EXPORT ORDERS ADD COST OF SEA /AIR 
MAIL. 
PLEASE ADD 8% VAT to all Items except those marked with 

which are 25 %. 
Send S.A.E. for lists of additional ex -stock items 

Wholesale price lists available to bona fide companies 

MARCO TRADING 
(Dept. D1) 

The Old School, Edstaston, Nr. Wem Shropshire 
Tel. Whixall (Shropshire( (STD 094872) 464/5 

IProprs: Minicost Trading Ltd.) 

STABILIZER 
With two years emit., ., ,/, If Ter new Stabilizer includes 
all the lealures which naves [ri . iii desirable in a unit for 
howl reduction it pro 

ns 
belwecnrlIv and 10 Hertz either upwards or 

downwards and has a lionipanel gain control, signal overload LED and 
SHIFT /BYPASS switch as well as a mains switch and neon. This unit has 
a considerably tower noise level than any previous shitlerand hum pickup 
within the small case is avoided by the mains transformer. and rnpul 
transformer in the balanced version. being in m 

u 
metal screening cans The 

input amplifier is protected from high voltage spokes on the signal line. 
whether from the valve equipment oroccornegthrough static or earth leakage 
voltages while a system is being plugged up The output line driving amplifier 
is preceeded by a 24Hz high pass filter which not only provides further 
refection of the shifting oscillator but is general good practice before feeding 
into a power amplifier 
Available as a bored unit with either balanced or unbalanced signal lines 
Rack mounting version also available offering studio quality slider 'SHIFT 
control duplicated lack and XLR connecters and a smart anodised finish with 
an engraved front panel 

Shifters are p.n,ng effective in the following situations 
Sound reinforcement for television studio audiences 
Foldback monitoring on stage 
Live microphone telephone conference systems with a 5Hz shift each way 

giving 10Hz round the loop. which is effectrve on the small non reverberant 
rooms involved 

Group hearing ard systems for teaching deal children 
Microphones o 

r 

io rad m crophones for discussion groups or floor 
questioners who are within the intended coverage of the PA loudspeakers 

as well as for straightforward sound reinforcement and public address 

+5Hz FIXED SHIFT CIRCUIT BOARDS for WW 
July 1973 article 

Small enough to be built onside the cabinets of many amplifiers 
Complete kit and board £24 Including psu and DESIGNER 
Ioard built and aligned £31 mains transformer APPROVED 

Nrite or ring tor leaflet giving lull specifications for this or any other item -- 
STEREO DISC AMPLIFIER 10 OUTLET DISTRIBUTION AMPLIFIER. 
MICROPHONE PREAMPLIFIER. PPM DRIVE CIRCUITS and Ernest Turner 
PPM MOVEMENTS 642. 643 and TWIN. all meeting IBA requirements 

SPECTRUM SHIFTER: 
Variable shifts 0 1 - 1000Hz for weird special effects on speech or music 

SURREY ELECTRONICS 
The Forge, Lucks Green, Cranleigh 

Surrey GU6 7BG (STD 04866) 5997 
CASH WITH ORDER less 5% UK post free add VAT at 8% 
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IBM GOLFBALL 
COMPUTER INPUT /OUTPUT 

TYPEWRITERS 
STANDARD EBCDIC CODING 

WIII accept normal or sprocketed paper. Supplied in working 
order with data sheets, circuit diagram and application 
notes. Each machine serviced and tested. 

E100 + 8% VAT 
As above but modified to take office range of Golf Balls, 
£110 + 8% VAT. 
PAPST (or similar) FANS 41/2 x 494 x 2" 100 c.f.m. 50/60 
c - s £4 (40p). 
PAPST FANS Type 7576, new, 6" dia x 23/16 deep £5 
1450 
LIGHT DIMMERS 250w E2.70 (16p). 
BC107/8/9, BC147/8/9. BC157/8/9 all 9p ea. (11p). 
ELECTROLYTICS 
10,000e 63v E1 (25p). 2800µ 100v 80p (25p). 224Oµ 
100v 75p (25p). 1000. 63v E7 (25p), 4500. 35v 80p 
(15p). 2000. 50v 35p (11p), 4000. 70v SOp (20p) 
4700 63v SOp (15p), 2500. 60v 50p (12p). 

EX- COMPUTER PC PANELS. 2 x 4" 50 boards for 
£2.40 (62p). 

OPCOA SCAT 7mm 7 -seg led display £1 (12p) 
QH bulbs 12v 55u .... .. 60p (10p) 
250 mixed resistors 60p (18p) 
250 mixed capacitors 60p (18p) 
Si rets 60A 100piv 4 for £1 (15p) 
2N3055 equiv 4 for £1 (15p) 
EXTRUDED HEAT SINK for 2 x TO3 , .. 60p (15p) 
SMALL ELECTROLYTICS 
2 2u 10v, 10a 35v, 50a 40v, 100e 40v, 100p 6v, 150e 
10v 64a lOv. 300u 10v, 200m _10v. 12 for 45p (12p). 
PIHER PRESETS 100mW 
220 470 1k 4k 7. 10k, 47k, 100k, 220k,12 for 50p (12)p. 
6v 0 SA Tianstormer 75p (18p) 
ALMA REED RELAY CPRI /A 18.30v 50p (lop) 
REED RELAYS 6v coil h/d contacts .. 5 for £1 (15p) 
REED INSERTS h/d contacts 10 for £1 (12p) 
WATER- COOLED HEATSINKS ex. egpt £1.20 (40p) 
CHROMED HANDLES 
5" mtg. centres .. per pair £1 (20p) 
8" mtg. centres per pair £1.50 (25p) 

P &P shown in brackets 
ADD 25% VAT to TOTAL 

8% VAT on PSUs. FANS. DIMMERS, BOARDS 

KEYTRONICS 
'ìhup open Monday Saluinay 9 -2 

332 LEY STREET, ILFORD, ESSEX 
01 -553 1863 till 2 p.m. 

01ß78 8499 after 2 p.m. 

ACCURATE 

RELIABLE 

Privale enquiries, send 1 Op in stamps for brochure 

HE QUARTZ CRYSTAL CO. LTD. 
Q.C.C. WORKS. WELLINGTON CRESCENT, 
NEW MALDEN, SURREY. 01 -942 0334 8 2988 

QUARTZ 
CRYSTALS 

Quality Units 2 - 106 MHz 
Competitive Prices 
Industrial and Mobile Radio Crystals a specialc, 
Prompt Delivery (Appx. 3 weeks) 

n full details write or telephone: 

C &C electronics 
10 West Park, London SE9 4RQ 

Telephone 01 -852 9397 
WW - 019 FOR FURTHER DETAILS 

ANY MAKE -UP OR 
COPY QUERIES 

CONTACT 
JOHN GIBBON 

01 -261 8353 

Guide to 
Broadcasting 

Stations 
17th Edition 

A title which has sold more than 
250,000 copies. The bulk of the 
book is devoted to lists of stations 
broadcasting in the long, 
medium, short and v.h.f. bands in 
both frequency and geographical 
and alphabetical order. The book 
also contains useful information 
on radio receivers, aerials and 
earth, propagation, signal identi- 
fication and reception reports. 

1973 206 pp., illustrated 
0 592 00081 £1 .00 

Illustrations 
in Applied 
Network 
Theory 

F. E. Rogers 

A hundred numerical and alge- 
braic illustrations designed to 
exemplify practical circuit prob- 
lems and introduce, in analysis, 
principles consistent with studies 
of synthesis that may be pursued 
later. 

1973 240 pp., illustrated 
0 408 70425 X cased £5.75 

0 408 70426 8 limp £2.65 
Obtainable through any book- 
seller 

Newnes- 
Butterworths 

BOROUGH GREEN 
SEVENOAKS 

KENT TN 15 8PH 

TEL. 

BOROUGH GREEN 884567 
0 

DIRECT 
COMMUNICATIONS 
Division of Direct Electronics 

Ltd. 
INTERCOMMS & TELEPHONES 
Simple 2 -way wall/desk with 100ft cable. 6v bett 

or power supply. £16 (El p &p) 

Similar but 2- to 7 -way instrument only 
Installation diagram. £8.50 each (50p) 

Superior 2- to 6 -way Siemens & Halske 
Wall -desk conversion kit, term. block and cord per 
instrument Oa (50p). 

AUTOMATIC INSTRUMENTS. Strowger compa- 
tible or PX working. New /refurbished /2nd hand 
232 332 706 746 722 (Trimfone), etc. Special and 
foreign types. 

ULTRA MODERN TYPES. "Gondola" Interna- 
tional: Touch -button dial; Charleston (candlestick) 
etc.; from £32.85 

Plan & Key Phones for home and export 
Jacks; Plugs. Cords; Term. Blocks; Cables (up to 

25 -way and 50 pair), etc. 

Entrance Phones and Electric Latches. with or 
without intercomm, facility. 

Telephone Amplifier (1 -way), £6.95 (35p( 
hands -free te'e. amp. (two -way conversation) 
£9.50 (50p) 
* TRANSISTORISED UNITS. Simple 2 -way batt 

intercomm. £7.75 (50p); Batt. Baby Alarm £5.25 
(50p); Intercomm. with roving master E9.50 (50p) 
Wireless Intercomm. (just plug into mains). 
2-way E20 (£1): batt. op. 3 -way (master + 2 subs) 
£23.95 (£1); 4-way (master + 3 subs) £28.50 (f.1) 
* mains adaptor 6y/7.5v/9v dc £3.75 (35p). 

Add VAT: = 8 %; * = 25% on post paid price 

TRADE ENQUIRIES WELCOMED 

MANY SURPLUS ELECTRONIC BARGAINS FROM 
OLD STOCK STILL LEFT - COME AND DO A 

DEAL, 

34 LISLE STREET, LONDON, 
WC2H 7BD 

Tel: 01 -437 2524 

SEMICONDUCTOR 

CIRCUIT 
ELEMENTS 

Towers, T.D. Price: £6.00 
ELECTRONIC CIRCUIT DESIGN 
HANDBOOK by EEE Magazine 

PRICE £5.10 
RADIO VALVE & SEMICONDUCTOR 
DATA by A M Ball PRICE £2.50 
ELECTRONIC CIRCUITS & SYS- 
TEMS ty R. King PRICE £5.45 
HOW TO BUILD ELECTRONIC KITS 
by V. Capel PRICE £1.95 
ELECTRONIC TEST EQUIPMENT by 
H T Kitchen PRICE £4.90 
HI -FI LOUDSPEAKERS & ENCLO- 
SURES by A B Cohen PRICE £6.30 
DESIGNING CIRCUITS WITH IC 
OPERATIONAL AMPLIFIERS by R G 

Seippel PRICE £3.45 
VIDEO1APE RECORDING by J F. 

Robinson PRICE £6.25 
FOUNDATION OF WIRELESS & 
ELECTRONICS by M G. Scroggie 

PRICE: £4.25 
HI -FI YEAR BOOK 1976 by K. Ellmore 

PRICE. £2.60 
* PRICES INCLUDE POSTAGE * 

THE MODERN BOOK CO. 
SPECIALISTS IN SCIENTIFIC 

& TECHNICAL BOOKS 

19 -21 PRAED STREET 
LONDON W2 1NP 

Phone 723 4185 
Closed Sat 1 p m 
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LOW FREQUENCY 

ANALYSER 
50Hz -50kHz 

ASSEMBLY AND INSTRUCTION 

INFORMATION S.A.E. 

Board, modules and all 

components (excluding 
P.U.I. 

PRICE £27 pRp 75p 

12" CRT 
Magnetic Deflection. Blue Trace 
Yellow Afterglow (P7). Informa- 
tion and recommended circuits 
with all purchases. Brand new, 
boxed, £4 each. Carriage £2. 

V.A.T. at 8% 

CHIL. F EAH LT 
7 -9 ARTHUR ROAD, READING, BERKS. (rear Tech. College). Tel. Reading 582605 

X -Y RECORDERS 

Advance, Moseley 
Hewlett Packard 

Price from: 
£80 each 

INDEX TO ADVERTISERS 

Appointments Vacant Advertisements appear on pages 123 -131 
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The Test of Time 

Critics were most generous in their praise when the 
Shure V -15 Type III pickup cartridge was introduced. 
The ultimate test, however, has been time. The criginal 
engineering innovations, the uniquely uniform quality 
and consistent performance reliability of the V -15 Type 
III have made it THE classic choice as the source of 
sound for the finest music systems, both here and 
abroad. 

Consider making the relatively modest investment of a 
new cartridge to upgrade the performance of your 
entire hi -fi system. Why not ask Shure Electronics 
Limited for their recommendation? 

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

The original manuscript by J. S. Bach shown is repro- 
duced by kind permission of the Trustees of The British 
Museum. 

WW-002 FOR FURTHER DETAILS 

I am at present using 

Arr or Unit 

Cartridge 

Amplifier 

Name 

Address 

^:ease ret_ommer.d the best Shure cartridge to 
uporacle my system. 

SHURE 



Before Concorde 
first took to the 

air... 

we made a 
lot of contacts 

on the 
flight deck. 

nr-o-,17 ;109,10 

Wireless World, January 197( 

Ersin Multicore 5 -core solder was used for 
thousands of electrical connections on the 
British assembled Concorde. High -class con- 
nections ! And Ersin Multicore quality will 
ensure that they stay connected. Before selec- 
tion, Ersin Multicore Solders were subjected to 
rigorous testing against an extremely demand- 
ing international specification. They passed 
with (dare we say it ?) flying colours. Ersin 
Multicore is always coming out best by test. 
The World's leading manufacturers of electronic 
equipment use Ersin Multicore Solder to ensure 
the utmost in reliability, efficiency and economy 
of soldered joints, whether they are making 
equipment for use in the sea, on land, in the 
air or in outer space. Write, on your Company's 
headed note paper, for technical information 
about Ersin Multicore Solder, Solder Chemicals 
and high purity EXTRUSOL for soldering 
machines and baths to : 

&do 
Multicore Solders 
Limited, Maylands Avenue 
Hemel Hempstead, Herts. HP2 7EP 

Tel: H. Hempstead 3636 
Telex 82363 


